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CHEVRON /PAWLING SITE DOSE ASSESSMENT

INTRODUCTION

Dose assessments were performed to estimate the potential radiological
exposure rates from the average concentrations of plutonium, cesium, and
uranium in the soil at the Chevron Corporation's sito near Pawling, NY. Even
though the site is currently under the control of the National Park Service
(NPS), it was assumed for purposes of this assessment that the site will be
released f:r unrestricted use. The dose assessments were performed using the
U.S. Department of Energy's (DOE's) computer code "RESRAD", Version 5.00
(Reference 1).

Figure 1 shows the location plan of the project site. Figure 2 shows the site
with pre-existing (pre-re.nediation) conditions. Figure 3 shows the graded and
seeded final site conditions after decommissioning.

NETHOD OF DOSE ASSESSMENT

The DOE approach for implementing residual adioactive material guidelines
(Reference 1) was used to perform this dose assessment. For dose assessment
purposes, the U. S. Nuclear Regulatory Commission's unrestricted release
concept assumes that at the termination of a license the site will be released
for unrestricted use.

The total area of the Pawling (Nuclear Lake) site is approximately 460
hectares (1137 acres). Thppotentiallycontaminated(affected)areais
assumed to be about 2000 m . It is also assumed that there is no soil cover
over the contaminated material.

The site use is assumed to be equivalent to the family-farm scenario as
described in the RESRAD manual (Reference 1). Under this scenario, it is
assumed that a family moves onto the site, builds a home and raises crops and
livestock for family consumption. Pathways through which the family could
receive a radiological dose are: 1) direct radiation, 2) inhalation, 3) i

ingestion of plant foods grown on the contaminated soil, 4) ingestion of milk j
and meat from livestock raised'and fed from the contaminated area, 5)
ingestion of fish raised in a nearby pond, 6) ingestion of water from an
onsite well. Appendix A is a summary of the site specific parameters used for

,the dose assessment of this site.
]

DESCRIPTION OF THE SOURCE TERM
|

The dose assessments were performed by using the data from the final project
report prepared by Chevron's contractor (NES, Inc./IES) and by using the data
from the confirmatory survey report prepared by NRC's contractor (the Oak
Ridge Institute for Science and Education (0 RISE)).

.
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Chevron's Data:

The average concentrations of americium-241 (Am-241), cesium-137 (Cs-137) and
plutonium (Pu) isotopes were obtained using the data from the Final Pro.iect
Report for the Decontamination and Decommissionina'of the Plutonium Facility
and Multiple Failure Building. Nuclear Lake. Pawlina. New York (Reference 3).
The ratio of 7:1 for total Pa:Am concentrations.and the approximate relative
activity ratios for the specific plutonium isotopes were obtained from
Reference 4. The activity ratios for plutonium are included in the following
table.

PLUT0NIUM ISOTOPES ACTIVITY RATIOS

Pu Isotopes % Activity

Pu-238 0.06

Pu-239 90.00

Pu-240 8.60

Pu-241 1.20

Pu-242 0.10

The average concentrations for Am-241 and Cs-137 were obtained from Tables 18
through 24 of Reference 3. The calculations for determining relative
conceatrations of plutonium isotopes are inciuded in Appendix A and the
results are provided in the following table.

AVERAGE CONCENTRATIONS

Radionuclide Concentration (pCi/gm)

Am-241 0.364

Cs-137 0.327

Pu-238 0.002 '

Pu-239 2.293 '

i

Pu-240 0.219 )
'l

Pu-241 0.031 l

Pu-242 0.003

4
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Confirmatory Survey Data:

In addition to using Chevron /NES survey data, a dose assessment was also
performed using the average concentrations for americium, cesium, plutonium
and uranium isotopes from the Confirmatory and Radioloaical Surveys of the -
Nuclear Lake Site. Pawlina. New York (Reference 5). The average
concentrations for Am-241, Cs-137, Pu-238, Pu-239/240, U-235 and U-238 were
obtained from Tables 4, 5 and 6 of Reference 5. The value for Pu-239/240 was
distributed based on the relative activity ratios of 90% and 8.6%,
respectively, for Pu-239 and Pu-240, and the values for Pu-241 and Pu-242 were
obtained using the proportions of 1.2% and 0.1%, respectively (Reference 4).
The calculations are included in Appendix A and the results are provided in
the following table.

AVERAGE CONCENTRATIONS

Radionuclide Concentration (pCi/gm)

Am-241 0.107

Cs-137 0.3505
,

Pu-238 0.172

Pu-239 0.213

Pu-240 0.020

Pu-241 0.005
~

Pu-242 0.0004

U-235 0.100

U-238 0.842

DISTRIBUTION COEFFICIENTS (K )d

The RESRAD code (Reference 1) provides default values for the distribution
coefficients which are derived from a range of values (Reference 6). To be
conservative, it was decided to use the lower values of the range of the
distribution coefficients from Reference 6.

RESULTS

The RESRAD computer printouts and graphs for the dose assessments derived from
Chevron's and Confirmatory Survey data sets are included in Appendices B and
C, respectively. For both cases, the doses were estimated for a time period
of 10,000 years, even though they attain values approximately equal to zero
between 1,000 and 2,000 years.

.
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The maximum total dose resulting from' Chevron's data is ' estimated as 3.4
mrem /yr at. time zero.~ The maximum total dose resulting from the ORISE
confirmatory survey. data is estimated as 1.8 mrem /yr, also, at time zero.

The following table illustrates these maximum total doses and time of
occurrence along with the percentage breakdown for key water independent
pathways.

DOSE ESTIMATES

,

Data Max Total Time Direct Inhalation Plant Soil '

Source Dose (yr) Exposure Consu- Ingest-
(mrem /yr) mption ion

Chevron 3.4 0 30% 30% 33% 6%
Survey

,

Confir- 1.8 0 66% 14% 16% 2%
,

matory
Survey

Appendices B and C include graphical representations of total dose over time L

for all isotopes and pathways. summed (Figure B-1 and figure C-1), as well as' ,

dose over time for all isotopes summed for water independent pathways (Figure
B-2 and Figure C-2). Appendix C also includes a graph showing doses over time
for all isotopes and pathways summed for water independent and dependent
subtotals (Figure C-3). In addition, the appendices include summary of th'e
inputs and outputs for both cases.

Using Chevror:'s data, the dose assessment indicates that at 1,000 years, the
total dose. reduces to about 1.3 mrem /yr from all pathways (Appendix B, Page 26 *

'of Computer Printout). As can be seen from the computer outputs and graphs,
all doses come from the water. independent pathways. The water independent.
pathways graph (Figure B-2) indicates that the dose from direct exposure drops
to almost zero at 200 years, whereas the doses from plant consumption and
inhalation remain elevated up to 1,000 years and then start dropping.

)
JUsing ORISE confirmatory survey data, the dose assessment indicates at 1,000 i

years, total dose reduces to about 0.6 mrem /yr.from all pathways (Appendix C,
Page 26 of Computer Printout). The graph (Figure C-1) showing the total dose ]from all isotopes and pathways summed exhibits a peak (1.5 mrem /yr) around 800
years. This peak is indicated by the graph (Figure C-3) for the doses as |

being the contribution from the water dependent subtotal. Figure C-3 |
indicates that after about 300 years, the water dependent pathways start .i
contributing radioactive dose, reaching a maximum value of about 1.3 mrem /yr ,

'around 800 years and reducing to approximately zero between 1,000 and 2,000
years. This dose component from the water dependent pathways is attributable i

to uranium, as indicated on Page 26 of Computer Printout (Appendix C). This 'l
page shows the total dose from all pathways at 1,000 years as equal to about -|
0.56 mrem /yr. The dose from uranium +alone due to ingestion of water under i

water dependent pathways is approximately equal to 0.42 mrem /yr. As can be l
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seen in the water independent pathways graph (Figure C-2), the dose from
direct exposure drops to almost 0.2 mrem /yr at 100 f ears frcr an initial "alue
of about 1.2 mrem /yr.

<

CONCLUSIONS !

The total doses are estimated to be less than 4 mrem /yr using separately
Chevron's survey data and ORISE's confirmatory survey data. We believe that
any actual exposure rates would be significantly less than calculated because
of the conservative approach to the analyses, e.g., depth of contamination,
area of contamination, actual concentration levels, distrioution coefficients,
etc. For comparison purposes, the current 10 CFR Part 20 dose limit for
individual members of the public is 100 mrem /yr. The total dose ..stimates

;
using RESRAD confirms the conclusions in the Chevran's survey and ORISE's :

confirmatory survey reports that the Pawling site satisfies .the unrestricted
release requirements.
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APPENDIX A

Input Parameters for RESRAD;

Site specific input parameters used for the dose assessment from the residual
radioactive materials at the Chevron /Pawling site are described below.

Area of Contaminated Zone - From the sources referenced in this report and
.

!
2from other sources, the contaminated zone is approximately equal to 2,000 m , |

Thickness of Contaminated Zone - From the information included in Reference 3,
the assumed approximate thickness of contamination is 1 meter. j

Lenath Parallel to Aouifer Flow - Because of lack'of geohydrologic data, the I

length parallel to aquifer flow is assumed to be equal to the length of the |
contaminated area assuming the contaminated area to be square with an area

2 2equal to 2,000 m . The square root of 2,000 m is approximately equal to 45
m.

2Watershed Area - The site is approximately equal to 4,600,000 m (1,137
acres). For RESRAD, the watershed area is assumed to be equal to the area of
the site.

Contaminated Zone Erosion Rate " Data Collection Handbook to Support Modeling
the Impacts of Radioactive Material in Soil", (Reference 6) gives erosion
rates for various categories. For this site, a typical value of 6 x 10'' m/yr
applicable for eastern U.S. is assumed.

Evapotranspiration Coefficient (CJ - A value of 0.854 was calculated from the

equation C,1). ,/[(1-C,)P +1,,] found on Page 198 of the RESRAD manual
=E r

(Reference Ec = annual evapotranspiration = 0.61 m (24 inches) taken from

precipitation rate (see below), = runoff coefficient (see below). P, =Figure 12.1 of Reference 6. C

Precioitation - A value of 1.02 m/yr (40 inches /yr) was taken from Figure 9.1
of Reference 6.

1

Irriaation - A value of 0 (zero) was used because it was assumed that there
would be no irrigation at a humid northeastern U.S. site.

Runoff Coefficient - A value of 0.3 for rolling, cultivated open sandy loam
site was obtained from the equation C, = 1 - c c2-c3 found on Table E.1,

Page 199, of the RESRAD Manual (Reference-1). 3 he values for c ') c , and cT 2 3for a rolling, cultivated open sandy loam site (0.2, 0.4 and 0.l are given in
Table E.1 of the RESRAD Manual (Reference 1).

Water Table Drop Rate - Assigned the same value as the erosion rate (6 x 10'' ;

m/yr) to keep the unsaturated zone at the same thickness throughout the !
modeling time frame. This is a reasonable assumption since the depth to the
groundwater table generally remains tmiform over time even though erosion
processes are taking place.

A-1
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- Model: Nondispersion(ND) mode-Thenondispersion(ND)modeisrecommendegin
the RESRAD Manual for contaminated zones with an area greater than 1,000 m
(Reference-1).

Drinkina Water Intake - A value of 730 L/yr was used. This is based on a
daily intake of 2-liters.

Distribution Coefficients - The RESRAD code (Reference 1) provides default
values for the distribution coefficients which are derived from a range of
values (Reference 6). To be conservative, it was decided to use the lower

|values of the range of'the distribution coefficients from Reference 6.
]

Initial Principal Radionuclides:

Chevron's Data: The average concentrations for Am-241, Cs-137 and Pu-
Isotopes were obtained, using the measured concentrations for Cs-137 and
assuming the ND (non-detect) values to be equal to the LLD (lower limit
of detection) values for the three nuclides, from Tables 18 through 24 1

of Reference 3. LLD value is not included for Pu-Isotopes in Reference '|3. Therefore, the average concentration for Pu-Isotopes was calculated
to be equal to seven (7) times the average concentration of Am-241, and
this is conservative beccause the ratio ranges between 1:5 to 1:7
(Reference 4). Based on these factors, the values for the
concentrations-are:

Cs-137 - 0.327 pCi/gm
Am-241 = 0.364 pCi/gm.

.

Pu-Isotopes = 2.548 pCi/gm (0.364 x 7)

The Pu-Isotopes value was proportioned based on the relative activity
ratios for the specific plutonium isotopes (Reference 4) and are
provided in the following table.

PROP 0RTION OF PLUT0NIUM IS0 TOPES

Pu Isotopes % Activity pCi/gm

Pu-238- 0.06 0.002

Pu-239 90.00 2 293

Pu-240 8.60 0.219

Pu-241 1.20 0.031

Pu-242 0.10 0.003

9

A-2

__ - . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .-



_ . ._ ___ .

.

%

Confirmatory Survev/0 RISE Data - The following average concentrations
for Am-241, Cs-137, Pu-238,,.Pu-239/240, U-235 and U-238 were obtained
from Tables 4,5 and 6 of Reference 5.

Am-241 = 0.107 pCi/gm
Cs-137 - 0.3505 pCi/gm
Pu-238 - 0.172 pCi/gm
Pu-239/240 = 0.233 pCi/gm (Pu-239 - 90%, and Pu-240 = 8.6%)
U-235 = 0.1 pCi/gm
U-238 = 0.842 pCi/gm

From these values and Reference 4:

Pu-238 (0.06%) + Pu-239/240 (98.6%) - 0.405 (98.66%) pCi/gm

Therefore: Pu-241 ((0.405/98.66%) x 1.2%) - 0.005 pCi/gm
Pu-242 ((0.405/98.66%) x 0.1%) = 0.0004 pCi/gm

Other RESRAD Parameters - All other parameters are default values provided in
the RESRAD manual (Reference 1). The default values are based on an example
site in the eastern U.S. Therefore, it was assumed that the default values
used were valid for modeling Pawling site,

i

i

|
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Figure B-1

TOTAL DOSE: All Isotopes and Pathways Summed
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Figure B-2

DOSE: A]] Isotopes Summed
Water Independent Pathways
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ResidualRadioactivityProgras, version 5.00 03/09/94 17:57 Page 2 .

'
.Sussary f RE5 RAD: PAWLING-AVERAGE NES 0ATA 1 LOWER KD VAllTES

'

fil'e 8:PAWLIN.NE4

Dose Conversion f actor (and Related) Paraseter Sussary

[ ! Current | | Paraseter
~ Menu '' Paraseter | Value '| Default | Nase

.............. ....................................................+...........,...........,..............

A1 | Ground esternal. aassa, volume DCF's. (eres/yr)/(pCi/ce**3); | | |
A-1 | Ac 227+0 L soil density 1.0 g/cs**3 | 2.760E+00 ; 2.760E+00-| OCF1( 1,1)
A-1 j Ac-227+D soll density 1.8 g/ cat:3 | 1.520E+00 -| 1.520E+00.| DCF1( 1,2)

'

A-1 ! | | |

A-1 |As-241 , soil density : 1.0 g/cs**3 | 4.790E-02 | 4.790E-02 | DCF1( 2,1)

A-1 |As-241 , soil density : 1.8 g/ css 3 | 2.580E-02 | 2.580E-02 | DCF1( 2,2)

A-1 | | | |
A-1 |Cs-137eD.soildensity=1.0g/cs**3 | 5.030E+00 | 5.030E+00 | DCF1( 3,1)
A-1 | Cs-137+D , soil density = 1.8 g/cs**3 | 2.770E+00 | 2.770E+00 | DCF1( 3.2) .
A-1 | | | |
A-1 |Np-237+D,soildensity: 1.0 g/ cst:3 | 1.610E+00 | 1.610E+00 | DCF1( 4,1)
A-1 | Nc-237+0 , soil density : 1.8 g/cs**3 | 8.900E-01 | 8.900E-01 | DCF1( 4,2)

A-1 | | | |

A-1 !Pe231 ,soildensity=1.0g/ cat *3 | 2.210E-01 | 2.210E-01 | DCF1( 5,1)

A-1 |Pa-231 , soil density = 1.8 g/cs**3 | 1.210E-01 | 1.210E-01 | DCF1( 5,2)

A-1 | | | | r

A-1 | Pb-210+D , soil density : 1.0 g/cs**3 | 4.870E-03 | 4.870E-03 | DCF1( 6,1) ,

A-1 |Pb-210tD,soildensity 1.8 g/cs**3 | 2.310E-03 | 2.310E-03 | OCF1( 6,2)
A-1 ! | |i

A-1 : Pu-238 . soil density = 1.0 g/ cst:3 | 1.560E-03 | 1.560E-03 | DCF1( 7,1) ,

A-1 |Pu-238 , soil density : 1.8 g/cs**3 | 6.650E-04 | 6.650E-04 | DCF1( 7,2)
A-1 |- | | |

A-1 ;Pu-239 , soil density = 1.0 g/cs**3 | 8.140E-04 | 8.140E-04 | DCF1( 8,1)

A-1 |Pu-239 .soildensity 1.8 g/cs**3 -| 3.760E-04 | 3.760E-04 | DCF1( 8,2)
A-1 | ! | |

A-1 ! Pu-240 ,soildensity 1.0 g/ cat *3 | 1.480E-03 | 1.480E-03 | DCF1( 9,1) '

A-1 |Pu-240 . soil density = 1.8 g/cs**3 | 6.350E-04 | 6.350E-04 | DCF1( 9,2) .

A-1 | | | |
A-1 | Pu-241+D . soil density 1.0 g/cs**3 | 1.880E-05 j 1.880E-05 | DCF1(10,1)
A-1 | Pu-241+D , soil density 1.8 g/cs**3 | 1.050E-05 | 1.050E-05 | DCF1(10,2)

,

A-1 | | | |

A-1 |Pu-242 . soil density = 1.0 g/cs**3 | 1.240E-03 | 1.240E-03 | DCF1(12,1)

A-1 ! Pr242 ,soildensity: 1.8 g/ce**3 ! 5.290E-04 | 5.290E-04 | DCF1(12,2)

A-1 | | | |
A1 | Ra-226+D , soil density 1.0 g/cs**3 | 1.550E+01 | 1.550E+01 | DCF1(13,1)

A-1 |Pa226+0.soildensity=1.8g/cs**3 | 8.560E+00 | 8.560E+00 | DCF1(13,2)

A-1 | | | |
A-1 | Ra 228+0 , soil density = 1.0 g/ cst:3 | 8.180E+00 | 8.180E+00 | OCF1(14,1)

A-1 | Ra-228+D . soil density 1.8 g/cs**3 | 4.510E+00 | 4.510E+00 | DCF1(14,2)

A-1 | | | |

A-1 Th-228+D , soil density 1.0 g/ cast 3 ! 1.330E+01 | 1.330E+01 | DCF1(15,1)

A-1 | Th-228+D , soil density = 1.8 g/ cst:3 ! 7.360E+00 | 7.360E+00 | DCF1(15,2)

A-1 | | | |

A-1 | Th-229+0 , soil density 1.0 g/cs**3 | 2.200E+00 | 2.200E+00 | DCF1(16,1)

A-1 | Th-229tD , soil density = 1.8 g/ cst:3 , | 1.210E+00 | 1.210E+00 | DCF1(16,2) |

A-1 | | | | |

A-1 |Th-230 . soil density : 1.0 g/cs**3 | 2.110E-03 | 2.110E-03 | DCF1(17,1) d

A-1 |Th-230 , soil density : 1.8 g/ cst:3 ! 1.030E-03 | 1-.030E-03 | OCF1(17,2) :

A-1 | | | | ;

;A-1..|Th-232 , soil density = 1.0 g/ cst:3 | 1.350E-03 | 1.350E-03 | DCF1(18,1) '

~A1 Th-232 .soildensity=1.8g/cs**3 | 6.040E-04 | 6.040E-04 | DCF1(18,2)

-!

. _ .
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A-1- | U-233 . soil density 1.0 g/cas*3 | 1.400E-03 | 1.400E-03 | DCF1(19,1)
A-1 !U-231 ,saildensity=1.8g/ cat *3 | 7.120E-04 | 7.120E-04 | DCF1(19,2)
A1 | | | |

A-1 |U-234 , soil density 1.0 g/ cst:3 | 1.580E-03 | 1.580E-03 | DCF1(20,1)

A-1 |U-234 , toil density = 1.8 g/cas 3 | 6.970E-04 | 6.970E-04 | DCF1(20,2)

A-1 | | | |
A-1 |U-235+0 ,soildensity 1.0 g/cas:3 | 8.940E-01 | 8.940E-01 ~| DCF1(21,1)
A-1 |U-235+0 ,soildensity 1.8 g/ce:83 | 4.900E-01 ! 4.900E-01 | OCF1(21,2)

A-1 | -| | |
2A1 |U-236 .soildensity 1.0 g/ce**3 | 1.350E-03 | 1.350E-03 | DCF1(22,1)

A-1 |U-236 ,soildensity: 1.8 g/cs**3 | 5.800E-04 | 5.800E-04 | DCF1(22,2)

A-1 | ! | |
_ A-1 |V-238+D . soil density = 1.0 g/ cast 3 | 1.270E-01 | 1.270E-01 | DCF1(23,1)

A-1 |U-23B+D ,soildensity 1.8 g/ cst:3 | 6.970E-02 | 6.970E-02 | DCF1(23,2)
| | | |

A-3 |Depthfactors,groundexternalgassa,disensionless: | | |
A-3 | Ac-227+0 . soil density : 1.0g/ cast 3, thickness .15 e | 7.900E-01 -| 7.900E-01 | FD( 1,1,1)
A-3 | Ac-227+D , soil density 1.0 g/ css 3, thickness 0.5 s | 9.700E-01 | 9.700E-01 | FD( 1,2,1)
A-3 | Ac-227+D , soil density = 1.0 g/cs**3, thickness 1.0 m | 1.000E+001 1.000E+00 | FD( 1,3,1)
A-3 | Ac-227+0 , soil density : 1.8 g/ cat:3, thickness : .15 a | 9.100E-01 | 9.100E-01 | FD( 1,1,2)
A-3-| Ac-227+0 , soil density : 1.8 g/cas:3, thickness : 0.5 m | 1.000E+00 | 1.000E+00 | FD( 1,2,2)
A3 | Ac-227+D , soil density = 1.8 g/ css:3 thickness : 1.0 a | 1.000E+00 | 1.000E+00 | FD( 1,3,2)
A-3 | | | l
A-3 | An-241 ,solldensity: 1.0 g/cas*3, thickness : .15 a | 9.400E-01 | 9.400E-01 | FD( 2,1,1)
A-3 |As-241 . soil density : 1.0 g/ce**3, thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD( 2,2,1) ;

A-3 |An-241 ,soildensity: 1.0 g/cs**3, thickness 1.0 a | 1.000E+00 | 1.000E+00 | F0( 2,3,1)
A-3 ' As-241 . soil density = 1.8 g/ce* 3, thickness : .15 s | 1.000E+00 | 1.000E+00 | FD( 2,1,2) '

A-3 |As-241 ,soildensity: 1.8g/ css 3, thickness:0.5e | 1.000E+00 | 1.000E+00 | FD( 2,2,2)
A-3 |As-2al , soil density = 1.8 g/cs**3, thickness 1.0 e | 1,000E+00 | 1.000E+00 | FD( 2,3,2)
A3 | | | |

Al | Cs-137+D , soil density 1.0 g/ cst:3, thickness : .15 a | 7.200E-01 | 7.200E-01 | FD( 3,1,1)
Ad | Cs-137+D , soil density : 1.0 g/cas:3, thickness = 0.5 a | 9.800E-01 | 9.800E-01 | FD( 3.2.1)
A-3 | Cs-137+0 , soil density = 1.0 g/ca**3, thickness : 1.0 m | 1.000E+00 | 1.000E+00 | FD( 3,3,1)

'

A-3 | Cs-137+D , soil density = 1.8 g/cass3, thickness : .15 a | 9.100E-01 | 9.100E-01 |- FD( 3,1,2)
A-3 Cs-137+D , soil density 1.8 g/cs**3, thickness : 0.5 m | 1.000E+00 | 1.000E+00 | FD( 3,2,2)
Ai | Cs-137+0 , soll density 1.8g/ces*3, thickness:1.0a | 1.000E+00 | 1.000E+00 | FD( 3,3,2)

A-3 | | | |
A-3 | No-237+0 , soil density 1.0 g/cas*3, thickness : .15 a | 8.200E-01 | 8.200E-01 | FD( 4,1,1)
A-3 | Np-237+0 , soil density 1.0g/ce**3, thickness:0.5a | 1.000E+00 | 1.000E+00 | FD( 4,2,1)
41 !NP-237+0,soildensity=1.0g/cas*3, thickness:1.0s | 1.000E+00 | 1,000E+00 | FD( 4,3,1)
A-3 | Np-237+D , soil density : 1.8g/cs**3, thickness: .15 s | 9.300E-01 | 9.300E-01 | FD( 4,1,2)
A-3 |No-237+D,soildensity 1.8 g/ce:83, thickness = 0.5 a | 1.000E+00 | 1.000E+00 | FD( 4,2,2)
A-3 | NP-237+D , soil density = 1.8 g/ce:83, thickness : 1.0 m | 1.000E+00 | 1.000E+00 | FD( 4,3,2)

A3 | | | |

A-3 |Pa-231 ,soildensity=1.0g/cass3, thickness: .15 s | 7.900E-01 | 7.900E-01 | FD( 5,1,1)

A-3 |Pa-231 ,soildensity: 1.0 g/cas 3, thickness = 0.5 a " | 1.000E+00 | 1.000Et00 | FD( 5,2,1)
-A-3 |Pa231 ,soildensity: 1.0 g/ cst:3, thickness : 1.0 s | 1.000E+00 | 1.000E+00 | FD( 5,3,1)

A9 |Pa-231 , soil density = 1.8 g/cs**3, thickness .15 a | 9.200E-01 | 9.200E-01 | FD( 5,1,2)
A-3 |Pa-231 ,soildensity: 1.8 g/cas:3, thicknes: 2 0.5 e | 1.000E+00 | 1.000E+00 | FD( 5,2,2)

A-3-|Pa231 ,soitdensity=1.8g/ceis), thickness:1.0a | 1.000E+00 | 1.000E+00 | FD( 5,3,2)

Ai | ! | |

.-. -
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A-3' ! Pb 410+D , soil density 1.0g/ce**3, thickness .15 a | 8.800E-01 ; 8.800E-01 I FD( 6,1,1)
.A-3 | Pb-210+0 , 5011 density 1.0 g/cs**3, thickness : 0.5 a | 1.000E+00 | 1.000E+00 | FD( 6,2,1).

~,

A-3 |Pb-210+D. soil-density: 1.0 g/cs**3 thickness : 1.0 e i 1.000E+00 | 1.000E+00 ' FD( 6,3,1)
A-3 | Pb-210+0 , soil. density = 1.8 g/cs**3, thickness : .15 | 9 J00E-01 | 9J00E-01 | FD( 6,1,2)

~ A4 : Pb-210+D , soil density : 1.8 g/cs**3, thickness : 0.5 s | 1,000E+00 | 1.000E+00 | FD( 6,2,2)
A3 | Pb-210t0 , soil density 1.8 g/cs**3, thickness 1.0 s | 1.000E+00 | 1.000E+00 | FD( 6,3,2) '

A4 ! | | |

A-3 |Pu-236 .soildensity: 1.0g/cs**3, thickness =.15s | 9.300E-01 | 9.300E-01.| FD( 7,1,1)
A 4 ! Pu d38- . soil density : 1.0 g/cs**3, thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD( 7,2,1)

~ A-3 |Pu-238 ,solldensity 1.0 g/cs**3, thickness 1.0 s | 1.000E+00 | 1.000E+00 | F0( 7,3,1)

-A4 |Pu-238 . soil density = 1.8 g/cs**3, thickness : .15 s ! 1.000Et00 | 1.000E+00 | FD( 7,1,2) 3

A4-|Pu-23S .soildensity: 1.8g/cs**3, thickness:0.5s | 1.000Et00 | 1.000E+00 | FD(' 7,2,2)

4-3 | Pud)8 , soil density : 1,8 g/cs**3, thickness : 1.0 s | 1.000E+00 | 1.000E+00 | FD( 7,3,2) - ;

| |
! 9.200E-01 | 9.200E-01'|| FD( 8,1,1)

A-3 | '!'
A-3-|Pu-239 . soil density 1.0 g/cs*23, thickness : .15 e

A-3 |Pu-239 ,soildensity !.0g/cs**3, thickness:0.5s | 1.000E+00 |.1.000E+00 | FD( 8,2,1) -

A3.|Pu-239 .soildensity=1.0g/cs**3, thickness:1.0m | 1.000E+00 ! 1.000E+00 | FD( 8,3,1).

A-3 |Pu-239 .soildensity: 1.8 g/cs**3, thickness .15 s | 1.000E+00 | 1.000E+00 | FD( 8,1,2)
'

A4 |Pu-239 , soil density : 1.8 g/ce**3, thickness = 0.5 s | 1.000E+00 ! 1.000E+00 | F0( 8,2,2)

A-3 |Pu-239 ,soildensity 1.8 g/cs**3, thickness = 1.0 s | 1.000E+00 | 1.000E+00 | FD( 8,3,2) .

A3 | | | |

A-3 Pud 40 ,soildensity: 1.0 g/cs**3, thickness .15 a | 9.200E-01 | 9.200E 01 | F0( 9,1,1)
.

A3 [Pu-240 ,soildensity: 1.0 g/ce**3, thickness 0.5 m | 1.000E+00 | 1.000E+00 | FD( 9,2,1)

A3 ' Pui40 ,soildensity=1.0g/cs**3, thickness:1.0a | 1.000E+00.| 1.000E+00 | FD( 9,3,1)
A-3 | h-240 . soil density = 1.8 g/cs**3, thickness : .15 a | 1.000Et00 | 1.000E+00 | FD( 9,1,2)

Ad | Pu- M .soildensity: 1.8g/cs**3, thickness:0.5m ! 1.000E+00 | 1.000E+00 | FD( 9,2,2) ,

Ad | Puy40 ,soildensity 1.8 g/cs**3, thickness : 1.0 m | 1.000E+00 | 1.000E+00 | FD( 9,3,2) 1

A 3. | | | |

Ad |Pu-241tD,soildensity 1.0 g/ce**3, thickness = .15 s | 9.010E-01 | 9.010E-01 | FD(10,1,1)
A-3 ! Pu d41+D , soil density : 1.0g/cs**3, thickness =0.5s | 1.000E+00 | 1.000E400 | FD(10,2,1)
A-3 | Pudel+D , soil density 1.0 g/cs**3, thickness : 1.0 s | 1.000E+00 | 1.000E+00 | FD(10,3,1) i

A4 | Pu-241+D , soil density = 1.8 g/cs**3, thickness : .15 s | 9.830E-01 | 9.830E-01 | FD(10,1,2)
A-3 |Pui41+D,soildensity=1.8g/cs**3, thickness =0.5e 1.000E+00 | 1.000E+00 | FD(10,2,2) ;

A4 | Pu-241t0 , soil density 1.8 g/ce**3, thickness : 1.0 s | 1.000!+00 -| 1.000E+00 | FD(10,3,2) .

= A4 - | | | | |

A4 | Pud 42 ,soildensity 1.0 g/ce**3, thickness : .15 a | 9.600E-01 ! 9.600E-01 | FD(12,1,1) ,

A-3 Pu-242 , soil density 1.0 g/cs**3, thickness : 0.5 a | 1.000E+00 | 1.000E+00 | FD(12,2,1)
'

.

A-3 |-Pu242 ,soildensity 1.0 g/cs**3, thickness : 1.0 a | 1.000E+00 | 1.000E+00 | F0(12,3,1)

A-3-|'Pu242 .,soildensity: 1.8 g/cs**3, thickness .15 e | 1.000E+00 | 1.000E+00 | FD(12,1,2)

A4 |Pu242 ,solldensity: 1.8g/cs**3, thickness =0.5s | 1.000E+00 | 1.000E+00 | FD(12,2,2) -

A-3 |Pu-242 ,soildensity 1.8 g/cs**3, thickness 1.0 m | 1.000E*00 | 1.000E+00 | FD(12,3,2)

A3 | | | L !
A4 | Ra 426+D , soil density 1.0 g/cs**3, thickness : .15 m ! 6.300E-01 ! 6.300E-01 | FD(13,1,1) |

A-3 : Ra-226+D , soil density : 1.0 g/cs**3, thickness 0.5 a | 9.200E-01 | 9.200E-01 | FD(13,2,1)
iA-3 -| Ra-226+D ., soil density = 1.0 g/cs**3, thicktess 1.0 m . | 1.000E+00 | 1.000E+00 | FD(13,3,1)

Ad | Ra-226 0 , soil density 1.8 g/cs**3, thickness : .15 a | 8.500E-01 | 8.500E-01 | FD(13,1,2) |
'

A-3 | Ra-226+D ', soil density a 1.8 g/cs**3, thickness : 0.5 a | 1.000E+00 | 1.000Et00 | FD(13,2,2)
A4 | Ra-226+D , soil density = 1.8 g/cs**3, thickness : 1.0 a | 1.000Et00 ! 1.000E+00 | FD(13,3,2)

A-3 | | | | *

.;

~, - . - , . - . . , . .
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A3 : Ra-228+D , toil density 1.0g/ cats 3, thickness: .15 e | 6.800E-01 | 6.800E-01 ! FD(14,1,1)
Ad | RP228+D , soil density - lf;/catt3, thickness 0.5 a~ | 9.700E-01 | 9.700E 01-| FD(14,2,1)
A-3 -| Ra-228+D , soil density 1.0 g/ce 33, thickness = 1.0 a | 1.000E+00 | 1.000E+00 | FD(14,3,1)
A3 | Ra-228+D , soil density : 1.8 g/ cast 3, thickness : .15 a ' 8.500E-01 | 8.500E-01 | FD(14,1,2 ) '
A-3 -| Pa-228+D , soil density : t B g/cass3, thichess : 0.5 a | 1.000E+00 | 1.000E+00 | FD(14,2,2) ;

A3 i Ra-228+0 , soil density c 1.8 g/cas 3, thickness = 1.0 m | 1.000E+00 ! 1.000E+00 ! FD(14,3,2) !

A-3 | | -| |
Ad | Th-228+0 , soil density : 1.0 g/cas:3. thickness : .15 s | 6.100E-01 | 6.100E-01 I FD(15,1,1) i
A-3 ' i M 28+D , soil density : 1.0 g/ce* 3, thickness = 0.5 m | 9.*00E-01 | 9.400E-01 ! FD(15,2,1) - !

|!
A-3 | Th 228+D , soil density 1.0 g/cs**3, thickness = 1.0 a | 1.000Et00 | 1,000E+00 i F0(15,3,1)

'A3.1Th-228+0.soilcensity: 1.8 g/cas*3, thickness : .15 e | 7.500E-01 | 7.500E-01 | FD(15,1,2)
-b3 |Th-228+D,soitdensity: 1.8 g/cas*3, thickness : 0.5 a | 1.000Et00 | 1.000E+00 | F0(15,2,2)
A4 * Th-228+D , soil density : 1.8 g/cs**3, thickness : 1,0 m | 1.000E+00 | 1.000E+00 | FD(15,3,2)
A-3 |- | |

'

A-3 | Th-229+D , soll density : 1.0 g/cass3, thickness : .15 a | 6.500E-01 | 6.500E-01-| FD(16,1,1)
;

.A-3 ' Th-229+0 , soil density = 1.0 g/cs**3, thickness = 0.5 a ' 9.500E-01 | 9.500E-01 | FD(16,2,1) !,

A-3 | Th-229+D . soil density : 1.0 g/ css:3 thickness = 1.0 m | 1.000E+00 | 1.000E+00 i FD(16,3,1) i
A-3 | Th-229+D , soil density 1.8 g/cass3, thickness : .15 a | 8.500E-01 | 8.500E-01 | FD(16,1,2) '

A-3 | Th-229+D , soil density : 1.8 g/cs**3, thickness : 0.5 a | 9.900E-01 | 9.900E-01 | FD(16,2,2) i
A3 ' Th-229+0 , soil density 1.8 g/ca 33, thickness 1.0 a | 1.000E+00 | 1.000E+00 | F0(16,3,2)
A-3 | | | |

.A-3 | Th 230 soildensity 1.0 g/cas 3, thickness .15 a | 9.300E-01 | 9.300E-01 | FD(17,1,1),

A-3 |Th-220 soil density : 1,0 ;/cs**3, thickness : 0.5 e | 1.000E+00 | 1.000E+00 | FD(17,2,1),

A-3 | Th-230 soil density = 1.0 g/ cats 3, thickness : 1.0 a | 1.000E+00 | 1.0005+00 ! FD(17,3,1),

A-3 |Th-230 soil density : 1.8 g/ css 3, thickriess : .15 m | 1.000E+00 | 1.000E+00 | FD(17,1,2),

A4 LTh-230 soildensity: 1.8 g/cm**3. thickness 0.5 m | 1.000E+00 | 1.000E+00 | FD(17,2,2).

A-3 |Th-230 soil density : 1.8 g/cz**3, thickness : 1.0 a | 1.000E+00 | 1.000E+00 | FD(17,3,2),

.A-3'| | | |

A-3 |Th-232 soildensity 1.0 g/cas 3, thickness .15 s | 9,500E-01-| 9.500E-01 | FD(18,1,1),

Ad |Th232 soil density : 1.0 g/cass3, thickness : 0.5 a | 1,000E+00 | 1.000E+00 | FD(18,2,1) <.

b3 |Th-232 soildensity: 1.0 g/cs**3, thickness : 1.0 e i 1.000E+00 | 1.000E+00 | FD(18,3,1)
'

,

A-3 |Th-232 soildensity 1.8 g/cass3, thickness : .15 m | 1.000E+00 | 1.000E+00 | FD(IS,1,2),

A-3 |Th-232 soildensity: 1.8 g/cm**3, thickness = 0.5 a | 1.000E+00 | 1.000E+00 | FD(18,2,2),

A-3 |Th-232 soil density 1.8g/ cat *3, thickness:1.0a | 1.000E+00 | 1.000E+00 | FD(18,3,2),

A-3 | | | |

A-3.|U-233 soildensity 1.0 g/cas:3, thickness .15 a | 9.600E 01 | 9.600E-01 | FD(19,1,1),

b3 |U-233 soildensity 1.0 g/cs**3, thickness : 0.5 a | 1.000E+00 | 1.000E+00 | FD(19,2,1),

A3 : U-233 soildensity:1.0g/cs**3, thickness:1.0a | 1.000E+00 | 1.000E+00 | FD(19,3,1),

.A-3 |U-233 soil density = 1.8 g/ca**3, thickness : .15 a | 1.000E+00 | 1.000E+00 | FD(19,1,2),

A3 |U-233 soildensity: 1.8g/cas*3, thickness =0.5a ! 1.000E+00 | 1.000E+00 | F0(19,2,2)
-b3 U-233 soil density = 1.8 g/cs**3, thickness = 1.0 m | 1.000E+00 f 1.000E+00 | FD(19,3,2),

A-3 | | | ~!

A-3 |U-234 soildensity: 1.0 g/cass3, thickness : .15 m ! 9.000E-01 j 9.000E-01 ! FD(20,1,1),

A-3 j U-234 ,soildensity 1.0 g/ce**3, thickness 0.5 a | 1.000E+00 | 1,000E+00 | FD(20,2,1) -

A4 |'U-234 soildensity: 1.0 g/csss3, thickness : 1.0 m , | 1.000E+00 ! 1,000E+00 | FD(20,3,1),

- A-3 |U-234 ,soitdensity 1.8 g/ce:23, thickness : .15 a -| 1.000E+00 | 1.000E+00 i FD(20,1,2)

'A4 |U-234 soildensity: 1.8 g/cas 3, thickness : 0.5 m | 1.000E+00 | 1.000Et00 | FD(20,2,2),

A4 |U-234 ,soildensity2 1.8 g/cass3, thickness : 1.0 m | 1.000E+001 1.000E+00 | FD(20,3,2)
.

A-3 | | | |

,

.w, ,m. .
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Dose Co? version Factor (and Related) Parameter Sarary (continued)
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Curent | | Parameter'- '

Menu ' Paraseter | Value | Default | Name ,

t... ..... ................................................................................. ..............

A-3 ' H39D . soi! density : 1.0 g/cs**3, thickness : .15 m | 8.700E-01 ; 8.700E-01 | FD(21,1,1)
,

A-3 | N 35+0 .soildensity=1.0g/cas:3, thickness:0.5s | 1.000E+00 | 1.000E+00 | FD(21,2,1)

A-3 |V235+D . soil de u ity : 1.0 ;/ css 3, thickness 1.0 a | 1.000E+00 | 1.000E+00 | FD(21,hl)
2 A-3 | M 35+D soil densit< : 1.8 g/ cats), thickness = .15 e | 1.000Et00 | 1.000E+00 | FD(21,1,2)

A-3 ' M 35+D . soil density : 1.8 g/cos:3, thickness 0.5 a ' 1.000Et00 | 1.000E+00 | FDl21,2,2) i

A-3 : U-235+C soil denity = 1.8 g/ cat:L thickness 1.0 a i 1.000E+00 | 1.000E+00 ! FD(21,3,2). .
'

A-3 ! !
' '

A-3 M 36 soil density = 1.0 g/ css 3, thickness : .15 a | 9.400E-01 | 9.400E-01 | FD(22.1.1) !
,

A-3 | U-236 ,soildensity: 1.0 g/cass3, thickness : 0.5 a | 1.000E+00 | 1.000E+00 | FD(22,2,1)

A-3 ' 0-236 . soil densits : 1.0 g/cass3, thickness : 1.0 a | 1.000E+00 | 1.000E+00 | FD(22,3,1)

A-3 ' U-23t . soil density : 1.8g/cm*3, thickness: .15 e | 1.000E+00 ! 1.000E+00 | FD(22,1,2)

A-3 : V-2% , soil density : 1.8 g/csss3, thickness = 0.5 a | 1.000E+00 | 1.000E+00 ' FD(22,2,2) :

H ' U-236 ,soildensity: 1.8 g/cm:83, thickt.ess : 1.0 e | 1.000E+00 | 1.000E+00 | FD(22,3,2)

H | ! |
'

M ' H 38+0 , soil density : 1.0 g/csss3. thickness : .15 a | 7.800E-01 | 7.800E-01 | FD(23,1,1) ;

M |V-23S+0 soil density = 1.0 ;/ cast). thickness 0.5 a | 1.000E+00 | 1.000E400 | FD(23,2,1)
,

H | V-238tD , soil density : 1.0 g/ css 3, thickness = 1.0 m | 1.000E+00 | 1.000E+00 | FD(23,3,1)

A-3 |U-238+0 soil density : 1 B g/cass3, thickness : .15 a ! 8.800E-01 | 8.800E-01 | FD(23.1.2) ..

H | M 38+0 , soil density : 1.B ; ices 3, thickness : 0.5 m | 1.000E+00 | 1.000E+00'| FD(23,2,2) i

A-3 : U-238+D soil density = 1.81/cass3, thickness 1.0 s | 1.000E+00 | 1.000E+00 | FD(23,3,2)

; ;, ,
,

81 | Dose conversion fa: tors for inhalation, ares /pti: | | | i
'

6-1 , Ac-227+D ' 6.700E+00 | 6.700E+00 | DCF2( 1)

B-1 : Aa-241 | 5.200E-01 | 5.200E-01 | DCF2( 2)
e-1 ' Cs-13:40 | 3.200E-05 | 3.200E-05 | DCF2( 3)

B-1 | c 2 H+D | 4,900E-01 | 4.900E-01 | OCF2( 4) i

B-1 |Pa-231 | 1.300E+001 1.300E+00 | DCF2( 5)

H |PH10+0 | 2.100E-02 | 2.100E-02 | DCF2( 6) :

!
B-1 ' Du-238 | 4.600E-01 | 4.600E-01 | DCF2( 7)

B-1 : Pu 239 | 5.100E-01 | Sa00E-01 ! DCF2( 8)

B-1 | Pu-240 | 5.100E-01 | 5.100E-01 ! DCF2( 9)

B-1 |Pu-241+D ! 1.000E-02 | 1.000E-02 | DCF2(10)

2-1 |Pu-242 | 4.800E-01 | 4.800E-01 | DCF2(12)

8-1 |Ra-226+D | 7.900E-03 | 7.900E-03 | DCF2(13)

E-1 ' Ra-22B+D | 4.500E-03 | 4.500E-03 | DCF2(14)<

B-1 ' Th-228+D | 3.100E-01 | 3.100E-01 | DCF2(15) )
H |TH29+D | 2.000E+00 | 2.000E+00 | DCF2(16) {
H |Th-230 | 3.200E-01 | 3.200E-01 | DCF2(17)

H | T H 32 | 1.600E+00 ! 1.600E+00 | DCF2(18)

B-1 ' U-233 |1.300E-01 1.300E-01 | DCF2(19)

B1 | u-23a | 1.300E-01 | 1.300E-01 | DCF2(20)

H | M 35+0 | 1.200E-01 | 1.200E-01 | DCF2(21)

B-1 |U-236 | 1.200E-01 | 1.200E-01 | DCF2(22) !

B-1 |U-238+0 | 1.200E-01 ',1.200E-01 | DCF2(23)

| ! | |

H | Dose connrsion f actors for ingestier., stes/pCi: | | |,

H ' Ac-227+D ! 1.500E-02 | 1.500E-02 | DCF3( 1)

D-1 |As241 | 4.500E-03 | 4.500E-03 | DCF3( 2)

H | Cs-1F'D | 5.000E-05 | 5.000E-05 | DCF3( 3)

D-! | M-237+D | 3.900E-03 | 3.900E-03 | DCF3( 4)

0-1 !Pa-231 | 1.100E-02 | 1.100E-02 ! DCF3( 5)

,. _ . _ , - _ _ . - ~ . - - _ .- -, ,- .
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Dose Conversion Facter (2nd Related) parameter Suteary (continued)- )
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1

~! | Current | | Faraseter |

Nnu | Parameter | Value ! Default | Name
.....p...... ...................................................................... ..... 4..............

D-1 * Pb :10+D | 6.700E-03 | 6.700E 03 | DCF3( 6) 1

D-1 ! Fu 238 | 3.800E-03 | 3.900E-03 | DCF3' 7) !

D-1 |Fu-239 | 4.300E-03 ! 4.300E-03 | DCF3( 8) :
' 0-1 |pu-240 | 4.300E-03 | 4.300E-03 | OCF3( 9)

2

: 0-1 ' Pr241+D I 8.600E-05 | 8.600E-05 | DCF3(10)
0!-|Pu-242 | 4.100E-03 | 4.100E 03 | OCF3(12)
D-1 |Fa-226+D | 1.100E-03 | 1.100E-03 | DCF3(13)
0-1 | Ra-22B+0- | 1.200E-03 | 1.200E-03 | DCF3(14) i

D-1 !Th-228+D '7.500E-04|7.500E-04|DCF3(151
0-1 |Th-229+B ' 4.300E-03 | 4.300E-03 | DCF3(16)
0-1 it.-230 | 5.300E-04 | 5.300E-04 | DCF3(11) ,

0-1 |Th-23? ' 2.800E-03 | 2.800E-03 | DCF3(18) ;

D-1 |U-233 | 2.700E-04 | 2.700E-04 | DCF3(19) !

D1 |V-234 | 2.600E-04 | 2.600E-04 | OCF3(20)
'0-1 | U-235+D | 2.500E-04 | 2.500E-04 | DCF3(21)
. 0-1 |U-236 | 2.500E-04 | 2.500E-04 | DCF3(22) *

D-1 ' U-23B+D | 2.500E-04 | 2.500E-C4 : DCF3(23) k

| | | |
'

0-34|Foodtransferfactors |
' '

-D-34 ' Ac-227+C plut/ soil cw.entration ratic. disensionless | 2.500E-03 | 2.500E-03 | RTF( 1,1) l

D-34 | Ac-227+D , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-05 | 2.000E-05 | RTF( 1.2) .

0-34 | Ac-227+C .. milk /livesto:k-intake ratic, (oci/L)/(pti/d) | 2.000E-05 | 2.000E-05 | RTF( 1,3) I

D34|' .| | | ,

D-14|As-241 . ;! ant / soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 2,1)
D-34|As-241 . beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 5.000E-05 | 5,000E-05 | RTF( 2,2) ']
D-34 | 4 241 . milk / livestock-iritake ratio, (pCi/L)/(pCi/d) | 2.000E-06 | 2.000E-06 | Rif( 2,3) '

D34| | | | 1

0-34 | Cs-137+D , p!nt/ soil concentration ratio, disensionless | 4.000E-02 | 4.000E-02 | RTF( 3,1)
;

0-34 | Cs-137+D , Oeef / livestock-intake ratio, (pci/kg)/(pCi/d) ! 3.000E-02 | 3.000E-02 | RTF( 3,2) i

0-34 | Cs-137+0 . silk / livestock-intake ratio, (pCi/L)/(pti/d) | 8.000E-03 | 8.000E-03 | RTFI 3,3) I

D34| | | | )
0-34 | NP-237+D , plant / soil concentration ratio, disensionless | 2.000E-02 | 2.000E-02 | RTF( 4,1) ~!

: D-34 | NP-237+D , beef / livestock-intake ratio, (pCi/kg)/(pti/d) | 1.000E-03 | 1.000E-03 | RTF( 4,2)
0-34 i Np-237+0 , silk / livestock intake ratio, (pti/L)/(pti/d) | 5.000E-06 | 5.000E-06 | RTF( 4,3) I

D-:4| | | | ,

D'34|Pa-231 , plant /soilconcentrationratio,dimensionless | 1.000E-02 | 1.000E-02 | RTF( 5,1) |
D-34|Pa-231 , beef / livestock-intake Tatio, (pCi/kg)/(pCl/d) | 5.000E-03 | 5.000E-03 | RTF( 5,2) j
0-34|Pa-231 , silk / livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 5,3) 1

0-34| | | | _!
:0-34|Pb-21010, plant /soilconcentrationratio,disensionless | 1.000E-02 | 1.000E-02 | RTF( 6,1)
= D 34 | Pb-210+D , beef / livestock-intake ratio, (pti/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 6,2) |
0-34 | Pb-210+0 , silk / livestock-intake ratio, (pti/L)/(pCi/d) | 3.000E-04 | 3.000E-04 ! RTF( 6,3) ,

D-34| | | | ;

0-34|Pu238 , plant /soilconcentrationratio,dimensionless | 1.000E-03 | 1,000E-03 | RTF( 7,1) 1

D-34|Pu-238 . beef / livestock-intake ratio, (pCi/kg)/(pci/d) , | 1.000E-04 | 1.000E-04 | RTF( 7,2) I
''

D-34|Pr238 . silk / livestock-intake ratio, (pti/L)/(pCi/d) | 1.000E-06 | 1.000E-06 | RTF( 7,3)
D-34| 1 | |

D-34|Pu-239 , plant / soil concentration ratio, disensionless 1.000E-03 | 1.000E-03 | RTF( 8,1)
,.

-D-34 * Pu-239 i beef / livestock intake ratio.-(pCi/kg)/(pCi/d)~ ! 1.000E-04 | 1.000E-04 | RTF( 8,2) Ij
D 34 | Pr239 . milk / livestock-intake ratio, (PCi/L)/(pCi/d) | 1.000E-06 -| 1.000E-06 | RTF( 8,3) I

D-34.| | !. j )

,

_ _ - , . _ _ - .,
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!

'' ' Current-| ! Paraseter-
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'

.... .............. ..............................................+...........,...........,.............. ;

M 4 ' h-240 . cint/ soil ctcentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 9,1) ,

M4 pr240 , beef / livestock-intake ratio, (pCi/kg)/(PCi/d) ~ | 1.000E-04 | 1.000E-04 | RTF( 9,2)
M 4 * h -240 alD/livestxk-intake ratio, (pCi/L)/(ptild) | 1.000E-0A ' 1.000E-06 | RTF( 9,3) - '

M4| | | | .

- 0-34 | pr241+D , plant / soil tor, centration ratio, dimensionless ',1,000E-03 | 1.000E-03 | RTF(10,1)
M4 | pr?41+0 , beef / livestock-intake ratio, (pCi/kg)/(PCi/d) ! 1.000E-04 | 1.000E-04 | RTF(10,2)

. M4 | pr241+D , silk / livestock-intake ntio, (pti/L)/(pCi/d) ' 1.000E-06 | 1.000E-06 | RTF(10,3)
0-34 ' | | | ,

M4 | pr242 , clut/ scil concentation ratio, disensionless ' 1.000E-03 | 1.000E-03 | RTF(12,1) i

M4|Pr242 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF(12,2) -

M 4 | Cr 242 , milk /laestock-intake ratio, (pCi/L)/(PCi/d) | 1.000E-06 | 1.000E-06 | RTF(!2,3) i

M4| ; } i'

D-34|Ra226+D plant / soil concentration ratio, dimensicnless ' 4.000E-02 | 4.000E-02 | RTF(13,1)

0-34 Ra-226*C . beef / livestock-intake ratio, (pCi/kg)/(pci/dl | 1.000E-03 | 1.000E-03 ; RTF(13,2) '

M4. ! Ra-229D . milio!!vestoceintake ratio. (pCi/L)/(;Ci/d) ! 1.000E-03 | 1.000E-03 | RTF(13,3)
0-34| | | |
M4: Ra-22SD , plant / scil concentration atia, dimensionless ' 4.000E-02 | 4.000E-02 | RTF(14,1)
M4 | Ra-2290 , Oeef/livestocbintake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF(14,2) ;

0-34 | Ra-2290 . milk / livestock-intake ratio, (;Ci/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF(14,3)

0-34| | ! | i

0-34 : TH2PD , plantisci! concentration ratio, dimensionless | 1.000E-03 | 1,000E-03 | RTF(15,1) ,

| 1.000E 04 | 1.000E-04 i RTF(15,2) iM4 ' th-2200 , beef / livestock-intake ratio, (pCi/kg)/(pCild)
7

D-34 | T H 29 D milk / livestock-intake ratio, (pCi/L)/(ptild) | 5.000E46 | 5.000E-06 RTF(15,3)
M4' | | | .j
M4 ! TH2bD , plant / soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(16,1)
M4 | Th-22HD , beef /livestocbintake ratio, (pCi/kg)/(pCi/d) | 1.000E44 | 1.000E-04 | RTF(16,2) .

j
'

0-34 ' TH2ND , nik/ livestock-intake ratio, (pCi/L)/(pC1/d) | 5.000E46 | 5.000E46 | RTF(16,3) ;.

0-34| | | |

M 4 ' T H 30 , plar.t/ scil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(17,1). |
M4 T H 30 . beef /livestocbintake ratio, (pCi/kg)/(PCi/d) | 1.000E-04 | 1.000E-04 | RTF(17,2) ,

004l'Th-220 , silk /livestocbintake ratio, (pti/L)/(pti/d) | 5.000E-06 | 5.000E-06 ! RTF(17,3)

044 | | | | 1
M4 | TH32 , plant / soil ccncentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(18,1)

044 | Tb232 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E44 | RTF(18,2)
.

M4 T H 32 , silk /livestocbintake ratio, (pCi/L)/(PCi/d) | 5.000E46 | 5.000E-06 | RTF(18,3) .|
. 044 | | | !

'

'

M4|U-233 , plant / soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF(19,1)
.

M4|U-233 , beef / livestock-intake ratio, (pCi/kg)/(pti/d) | 3.400E-04 | 3.400E-04 | RTF(19,2) .j
0 04 | U-233 , silk /livestocbintake ratio, (pCi/L)/(pci/d) |6.000E-04|6.000H4|RTF(19,3)
M4| | | | |

IM4 U-234 , plant /soilconcentrationratio,dimensionless | 2.500E-03 | 2.500E-03 | RTF(20,1)

D-34 U-234 , beef /livestocbintake ratio, (pCi/kg)/(PCi/d) ; 3.400E-04 | 3.400E-04 | RTF(20,2)

044 | U-234 , silk / livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E44 | 6.000E-04 | RTF(20,3)

M4| | | |
M4|U-23540 , platt/ soil concentration ratio, dimensionless , | 2.500E-03 | 2.500E-03 | RTF(21,1)
M4!U-235+0 , beef / livestock-intale ratio, (pCi/kg)/(pci/d) | 3.400E-04 | 3.400E-04 | RTF(21,2)
D44|U-235+D , silk /livestoebintake ratio, (pCi/L)/(pti/dl ', 6,000E-04 | 6.000E-04 | RTF(21.3)

M4! | | |

M 4 ' U-236 , plant / soil concentration ratio, dimensionless | 2.500E43 | 2.500E-03 | RTF(22,1)

0-34|U-236 , beef / livestock-intake ratio, (DCi/kg)/(pti/d) | 3.400E-04 | 3.400E-04 | RTF(22,2)
M4|U-236- , silk /livestocbintake ratio, (pCi/L)/(pCi/d) | 6.000E44 | 6.000E-04 | RTF(22.3)

.. . . - . - --
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> ?4 U-P50 plut/ soil concentration ratio, dirensionless | 2.500E-03 | 2,500E-03 | RTF(23,1)
0-34-: P2380 . beefilinstock-intake ratic. (;Ci/k;)/(pCi/d) | 3.400E-04 | 3,400E-04.| RTF(23,2)
>^4 UC?O lillk/lisestock-ictake ratio, (pCi/L)/(pci/d) | 6 000E-04 | 6.000E-04 ! RTF(23,3)

, , ,
i , , .

Dd ' Bioaccuralation factors, fresh u ter, L/kg: | | |
0-5 : Ac-227+D , fish : 1.500E+01 | 1.500E*01 : BIOFAC( 1,1)
08 : Ac-227+D , crustacea ud sollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 1,2)

D-5 | | | |
?5 |As-241 , fia ' 3.000E+01 ! 3.000E+01 | BIDFAC( 2,1)
0-5 |As-241 ,crustaceaandsollusks ' 1.000E+03 | 1.000E+03 i BIOFAC( 2,2)

D-5 | | | |

0-5 Cs-137+0 fish | 2.000E+03 | 2 000E+03 | BIDFAC( 3,1)
D-5 | Cs-137+0 , crustacea and sollusks |1.000E+02|1.000E+02:BICFAC(3,2)

i 405 | |
0-5 ' NP-2?7+D , fish | 3.000E+01 | 3.000E+01 | B10FAC( 4,1)
0-5 i Nr237+0 , crustacea and sa!!usks | 4.000E+02 ! 4.000E+02 | BIOFAC( 4,2)
D5 | | |

0-5 |Pa-231 . fish ! 1.000E+01 | 1.000E+01 | 810FAC( 5,1)
D-5 !Pa-231 ,crustaceaandmollusks | 1.100E+02 | 1.100E+02 | BIDFAC( 5,2)
0-5 '. | | |

0-5 | Pb-210+D . fish ' 3.000E+02 | 3.000E+02 | 810FAC( 6,1)
0-5 : Db-210+0 , crustacea ed sollusks : 1.000E+02 | 1.000E+02 | BIOFAC( 6,2) 1

D5 | | |- .| !
D5 |Pu-239 , fish ! 3.000E+01-! 3.000Et01- | B10FAC( 7,1) ;

D5 | h 239 ,crustaceaandsollusks ! 1.000E+02 : 1.000E+02 | BIDFAC( 7,2) -|

F5 | '. | |

D-5 Pr229 . fish | 3.000E+01 | 3.000E+01 | B10FAC( 8,1)
0-5 |Pu-229 , trustacea and sollusks | 1.000E+02 1.000E+02 | BIDFAC( B,2)
D-5 | | |

'

. 0-5 : Pr240 . fish | 3.000EiO1 ! 3.000E401 | BIOFAC( 9,1) |
0-5 : Pu-240 , crustacea and sollusks | 1.000E+02 | 1.000E+02 | BIOFAC( 9,2) I
0-5 ! | | | |

0-5 : Fu-2al+0 . fish | 3.000E+01 | 3.000E+01 | BIOFAC(10,1) |
05 | Pu-241+0 , crustacea and sollusks | 1.000E+02 | 1.000E+02 | B10FAC(10,2) j
D-5 | | . | |

'

0-5 |Pu-242 . fish | 3.000E+01 | 3.000E+01 ! B10FAC(12,1)

D4 :Fu-242 .crustaceaandsollusks | .l.000E+02 | 1.000E+02 | BIDFAC(12,2)

0-5.| | | | 1

0-5-| Ra-226+D , fish ' 5.000E+01 | 5.000E+01 | BIOFAC(13,1)
0-5 | Ra-226+D , crustacea and sollusks | 2,500E+02 | 2.500E+02 | 810FAC(13,2) !

D- 5 |
.

| | | )
0-5 | Ra-22B+0 , fish | 5.000E+01 | 5.000E+01 ! 810FAC(14,1) ;
D-5- | Ra-22B+D , crustacea and sollusks | 2.500E402 | 2.500E+02 | BIDFAC(14.2) 1

0-5 | | | | |
D-5'|Th-2294 fish . - | 1.000E+02 | 1,000E+02 L BIDFAC(15,1) '

D-5-iih-22B+D,crustaceaandsollusks | 5.000E+02 | 5.000E+02 | BIOFAC(15,2) '

D-5 | | |

0-5 1| Th-229+0 . fish | 1.000E+02 | 1.000E+02 | BIOFAC(16,1) >

0-5 |Th-229+0.crustaceaandmollusks ! 5.000E+02 | 5.000E+02 | B10FAC(16,2) i

0-5 . ! | | |
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'

!vstat / RE! FAD: FAW.ING-AVEGAGE NES DATA & LOWER KD VALUES '

File 2:PAWLIN.NE4
.

' Dose (craersion Factor (and Related) Fnameter Suzeary icontinued)

!'
| Current | | Parameter

Maru ' Farameter | Value- | Cefault | Name '

............... ..........................................................................................
D-5 |in-230 . fish |1.000E+02'1,000E+02|E10FAC(i?1)
0-5 | Th 230 .crustaceaanda:llush! ' 5.000E+02 | 5.000E+02 | BIOFACl17,2)
D-5 | | '!. ! l
D-5 ' Th 232 . fish | 1.000E+02 | 1000E+02 | 810FAC(18,1)
0-5 |Th-232 , crustacea and mollusks | 5.000E+02 ' 5.000E+02 ! 210FAC(18,2)
0* | | |-

'
.

D-5 .' U-233 fish | 1.000E+01 | 1.000E+01 | 210FAC(19,1)
0-5 |U-233 , crustacea and sollusks ! 6.000E+01 | 6.000E401 | 810FAC(19,2)
0-5 | | | !
0-5 U-234 . fish | 1.000E+01 | 1.000E+01 | 810FAC(20,1)
D5 | U-234 ,crustaceaandcollusks. | 6.000E+01 | 6.000E+01 | B10FAC(20,2)
D-! | | | |
0: | U-235+0 fish | 1.000E+01 | 1.000E+01 | 810FAC(21.1)
0-5 |U-235+0 . crustacea and sollusks | 6.000E+01 | 6.000E+01 | 810FAC(21,2)
D-5 1 | | |
0-5 U-236 , fish | 1.000E+01 | 1.000E+01 | BIOFAC(22,1)
05 : U-236 , crustacea and sollusks_ ! 6.000E+01 | 6.000E+01 | B10FAC(22,2) .;
D-5 | | | |
C-5 | U-23B+D , fish | 1.000E+01 | 1.000E+01 | BIOFAC(23,1) >

D-5 | V-238+D , crustacea and sollusks | 6.000E+01 |. 6.000E+01 | 8IOFAC(23,2)
== ::::::::::::===::::::::::::::::::::::: :2:-:::::::::::::==== ::::::::::::::::::::::::::::::::::::::::: -

+
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'

' Buttar* c(5 RAD: 0AWLINE AVECAr:E NES DATA & LOWER K0 VALUES
file- 8:PAWt!N NE4

Site-Soecific Pararietcr Summarr

'
user | | Used by RESPA0 | Parasetr

Menu ' Parameter. ' r.o u t 1 Sefault ' (If different frca user incut) | Nace
'

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

'01: ' Ain of cottasinated zone its 2) '2.000E+03|1.000E+04| - | AREA

7011 *tidre: of ntaainitd zone (m) |1.000E+00|2.000E+00' - |IHICK0
r0!! ' .en;th :arallel to mifer ficw (s) |4.500E+0!|1.000E+02| - ' LCIPAQ

- R011 | hsic rdistica dose limit (aretlyr) |3.000E+01|3.000E+01' - |BRLD
9011 ' Tire since p!nement of material (yr) ' O 000E+00 0.000E+00 ' - |TI
R011 ilmesforcalculations(yri |1.000E400|1.000E+00| - | T( 2 ) -
F011 ' Taes br calalations (yt) | L000E+00 | 3.000E+00 | -- | T( 3)

~

Roll | I!ies for cahulations (yr) |1.000E+01|1.000E+01| - | i( 4 )
- R011 ' Times for calculations (yr ) ;3.000E+0i!3.000E+01| -- | f( 51
R011 | I! ass f or ca!culation: (tr) : 1.000E+02|1.000!+02| | T( 6)-

R011 | ilmes for calculations (tr ) '3.000E+02|3.000E+02| --- | T( 7)
F011 | Times for calculations (yr) 1.000E+03 ' 1.000E+03 | | T( 8)---

R0111 iises fcr cala!ations (!r ) | L000E+03 ' 3.000E+03 | - | f( 9)
F011|Timesforcalculations(yr) 1.000E+04|1.000E+04| - | T(10)

| | | | |
R012 | Initial principal radionuclide DCi/9P Am-241 '3.640E-01|0.000E+00| | 51( 2)-

C012 | bitial principal radionuclide loci /9): Cs-137 i L270E-01 ! 0.000E+00 | -- ' | 51( 3) ;

R012 ' Iaitial princin! udionuclide (pci/g): Pu 238 |2.000E-03|0.000E+00| --- | 51( 7)
R012 ' Initial ;rincipal radionuclide (pCi/9): Pu-239 |2.293E+00'D.000E+00| - | 51( 8)
P012 | Initial principal radionuclide (ptilg): Pu-240 *2.130E-01|0.000E+00| - -| Sif 9)
R012 : Initial principal radionuclide (pCi/g): Pu-241 '3.100E02!0.000E+00| --- ' 51( 10 )
R012 | Initial crincipal radionuclide (pCilg): Pu-242 |'L000E-03|0.000E+00| ' 51(12)-

R012 | Concentration in groundwater (pCi/L ): As-241 | not used |0.000E+00| - | W1( 2)
R012iCcncentrationingroundwater (p;i/L ): Cs-137 '~ not usd !0.000E+00| -- | W1( 3)
R012 | Concentration in groundwater (pCi/L): Pu-238 |notused |0.000E+00| - | W1( 7)
R012 | Concntation in groundaater ( PC i/L ): Pu-239 | not used |0.000E+00| --- | W1( 8)
M12 ' ( w er.tration ;n groundwater (pCi/L): Pui40 |notused ',0.000E+00| -- | W1( 7)
S P.2 : Concentration in groundwater ( PCill. ): PJ-241 |notused |0.000E+00| - | W1(10)
R012 | Concentration in groundwater (pCi/L): Pu-242 |notused |0.000E+00| - | V1(12)

, i . , ,
. , , , ,

F013 | Cover decth (a) |0.000E+00|0.000E+00| |C0VERO-

R013 | Denity cf cover saterial (9/cas*3) |notused |1.500Ef00| - |OENSCV ,

9013 | Cover depth ercsica Tate (m/yr1 |notused |1.000E-03| - |VCV
9013 | Density of contaminted zone (g/cs**3) |1.500E+00|1.500E+00| |DENSCZ

--

M13 | Contasinated zone erosion rate (m/yr) |6.000E-04|1.000E-03| - |VCZ
R013 Contasinated zope total porosity |4.000E-01|4.000E-01| - |TPCZ
F010:CataeltatedIoneeffectiveporosity |2.000E-01|2.000E-01| |EPCZ--

R013 : Contaminated zone hydraulic conductivity (s/yr) |1.000E+01|1.000E+01| |HCCZ--

R013:Contaminatedzonebparameter |5.300E+00|5.300E+00| |BCZ--

'R013: Husidity in air (9/stt3) |notused |8.000E+00| --- ! HUMID
P013 : Evapotranspiration coefficient |8.540E-01|5.000E-01| -- !EVAPTR
R013 | Precipitation (alyr) |1.020Et00|1.000E+00| - |PRECIP
K013 | Irri;ation (m/yr ) 0.000E+00|2.000E-01| - |RI
P013 Irrigationaode | overhead | overhead | .|10lTCH--

R013|RunoffcoefficiW ' 3.000E41 | 2.000E-01 | --- |RUN0ff
R013 | Watershed area for nearby stress or poed (es 2) |4.600E+06|1.000E+06| |WAREA

--

'010 | Accur ny for water / scil ccr.putations |1.000E-03|1.000E-03| - |EP5
| | | | |

2014 ' Density of saturated zone (g/crt:3) |1.500E+00|1.500E+00| - | DENSA 0
R014|Saturatedzonetotalporosity |4.000E-01|4.000E-01| -- |TP5Z
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):Susaary RE!RAO: FAWLING-AVERA6E NES DATA & LOWER KD VALUES
,

'

Jih 8:PAWUN.N!4

.

Site-5pecific Parameter Sutaary (continued)
i

|-|. | User ! | UsedbyRESRAD | Parameter
Menu -Paraseter | Input | Cefault | (If different from user input) | Name

'

.4................................................,...........,...............~.............................~......_.

R014 | Saturated zone effective porosity |2.000E01|2.000E-011 |EP5Z---

R014 | Saturated zone hrhaulic conductivity (a/yr) |1.000E+02|1.000E+02| !HCSI-~

R014|3aturatedzonehydraulicgradient |2.000E-02|2.000E-02| IHGWI--

R014 | Saturated zone b paraietr |5.300E+00|5.300E+00|- -- |85Z
- - R014 | Water table droo rate (a/yr) |6.000E-04|1.000E-03j' |VWi--

R014 We!1 cuto intake depth (a below water table) |1.000E+01|-1.000E+01| --- | OWI6WT -
-R014'Model: Nondispersion (N9) or Mass-Balance (M8) |ND |ND | |MODEL~-

R0!4-| Individual's use of groundwater (s:43/rr ) |notused |2.500E+02| |UW--

! ! | | |
R015 | Nuner of unsaturated zone strata |1 |1 | jNS--

R015 i Unsat. zone 1, thickness (a) |4.000E+00|4.000E+00| ~ | H(1)--

R015 | Unsat. Ione 1, soil density (g/ cast 3) |1.500E+00|1.500E+00| --
| OENSUl(1)

'5015 Unsat. Iane 1, total porosity i4.000E-01|4.000E-01| |' TPUZ(1)--

R015 | Unnt zone 1. elfective porosity |2.000E-01|2.000E-01| --

! EPUZ(1)
R015|Unsat.: ore 1. soil-scecificbparameter ', 5.X0E+00 | 5.300E+00 | -- | BUZ(1)

10'.5 | Unsat. rane 1. hydraulic conductivity (m/tr ) |1.000E+01|1.000E+01| | HCUZ(1)--

| | | | |

R016 | Distribution coef ficients for An-241 | | | |

F016| Contaninated zone (cas 3/9) |1.900E+03|2.000E+01| ---

| OCNUCC( 2)
'

R0161 Unsaturated zone 1 (cats 3/g) |1.900E+03|2.000E+01| --- ! DCNUCU( 2,1) .

R016 | Saturated zone (ces*3/g) |1.900E+03|2.000E+01| | DCNUC5( 2)-- -

R016| (.each rate (/yr) |0.000E+00|0.000E+00| 3.657E-05 |ALEACH(2)
R016| Solubilityconstant |0.000E+00|0.000E+00| --- | 50LUEX( 2)-

| | ! | |

F016|Distributicncoefficientsforts-137 | | | }
9016| Contaainated zone (cas 3/g) |1.700Et02|1.000E+03| | OCNUCC( 3)--

R016: Unsaturated :crie 1 (cm**3/9) |1.700E+02!1.000E+03| | DCNVCU( ),1)--

M16 | Saturated :ene (cS* 3/g) |1.700E+02|1.000E+03.|. --- | OCNUC5( 3)
R016 | Leach rate (lyr ) |0.000E+00|0.000E+001 4.083E-04 |- ALEACH( 3)
M16 | Solubilityconstant |0.000E+00|0.000E+00| | 50LUBK( 3)--

| | | -| |
R016 : Distribution coef ficients for Pu-239 | | | |
R016! Contaminated zone (cess 3/g) !5.500E+02|2.000E+03| | DCNUCC( 7)---

R016 | Unsaturated zone 1 (cass3/g) |5.500E402|2.000Et03! 1 OCNUCU( 7,1)--

R016! Saturated zone (cas 3/g) |5.500E+02|2.000E+03| -- | DCNUC5( 7)
R016 Leach rate (/yr) |0.000E+00|0.000E+00| 1.263E 04 | ALEACH( 7)
R016| Solubilityconstant |0.000E+00!0.000E+00| -- | 50LUEK( 7)-

| | | | |
R016|DistributioncoefficientsforPu239 |' | | |
R016| Contaminated zone (cast 3/9) ;5.500E+02|2.000E+03| | 0CNUCC( 8)--

F 016 -| Unsaturated zor.e 1 (ces 3/g) |5.500E+02|2.000E+03| | DCNUCU( 8,1)---

R016| Saturatedrene(cas3/O |5.500Et02|2.000E+03| -- | DCNUC5( 8)
R016| Leach rate (lyr) |0.000Et00|0.000E+00| 1.263E-04 - | ALEACH( '8)
R016| Solubilityconstant |0.000E+00|0.000E+00| --- |' 50LUSX( 8)

.L | | | -|.

R016 | Distribution coefficients for Pu-240 | | | |

R016'| Contaminated zone (cas 3/9) |5.500E+02|2.000E+03| --- |DCNUCCf?)'
R016.| Unsaturated tone 1 (cst:3/g) |5,500E+02|2.000E+03| | OCNUCU( 9,1)--

R016|- Saturated zone (cas*3/g) -|5.500E+02|2.000E+03| | DCNUC5( 9) ---

R016! Leachrate(/yr) |0.000E+00|0.000E+00| 1.263E-04 | AI.EACH( 9)
.R016 |~ Solubility constant |0.000E+00|0.000E+00| -- | 50LUEK( 9)

. -. _

- . _, _ _
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' iussary RESPAO: PAWL 1NG AVEFAGE_ NES DATA 1 LOWER K0 VALUES ,

~ file . 8:PAAIN.NE4

Site Specific Parmter Surary (continued)

.| | User | | UsedbyRE5 RAD Faraseter
'

. "enu| Paraseter | Input | Default | (If different from uset input ) | Nue
.....,. ..... .. .. ... ......,.... .......... ........a...........+........... ............................... ..............

901t|DistributioncoefficientsforPu241 | | |
'

R016 : Contasinated zue N18'?/3) |5.500E+02|2,000Et03| | OCNUCC(10)
---

R016| Untaturated :ane 1 (cais3/9) '5.500E+02|2.000E+03| --- | DCNUCU(10,1) .
R016 ' 3aturatedzone(cst:3/) ' 5.500E+02 | 2.000E+03 | | OCNUC5(10)9 ---

~E016 : Leach rate (/yr) |0.000E+00|0.000Et00| 1.263E*04 | ALEACH(10)
.P016 kluilityconstant 'O.000E+00|0.000!t00| | 50LU8h(10);-"

,

R016 f Distribution coef ficients for Pu 242 f f f f
F016 ' Ceatasinated Icne (ces 3/g) '5,500N2|2.000E+03| | DCNUCC(12)

-~

R016 ' Unsaturated zone 1 (cs**3/2) |5.500E+02|2.000Et03! --- | DCNUCU(12,1)
R011 ' Sataratn une Icat:3/;) |5.500E+02|2.000E+03| ---

| DCNUC5(12)
.R016! tmh rate (/yr) |0.000E+00|0.000E+00| 1.263E-04 | ALEACH(12)'

F016| iolubility m stant !0,000E+00|0.000E+00| | 50LUBK(12)
-~

I | | |
'

R016 | Distribatia coefficients for daughter Ac-227 | | | |
R016 | Contaiinated zone (cs *3/9) |4.500M2'2.000E601| | OCNUCC( 1) !--

F016| 1:r, saturated Im 1 (ts**3/9) |4.500E+02|2.000E401| | DCNUCU( 1,l')-~
,

R016| Saturated zone (cass3/9) |4.500E+02|2.000E+01| ! OCNUC5( 1)
--

R016! Leach rate (hr) |0.000E+00!0.000E+00| 1.544E-04 |- ALEACH( 1)
R016|L Solubilityconstant !0.000E+00|0.000E+00| ' SOLUEK( 1)--

| | '. | 1
R016|DistributioncoefficientsfordaughterNp-237 | | |

'

R016 ', Contaminated :one (cr.t:3/9) |-1.000E+00|-1.000E+00| 2.036E+02 | DCNUCC( 4)
R016 ' Unsaturated zone 1 (cs**3/g) -|-1.000EiOO!-1.000E+00| 2.036E+02 | 0CNUCU( 4,1)- 1

R016 ' Satarated zone (ca**3/g) |-1.000E+00|-1.000E+00| 2.036E+02 | DCNUC5( 4)
'

R016 : Leachrate(lyr) |0.000E+00|0.000E+00| 3.411E-04. | ALEACH( 4)
R016 ', 91ubilityccnstant |0.000E+00|0.000E+00| --

| SOLUBK( .4)
! | | 1 !

-c016'DistributioncoefficientsfordaughterPa-231 | !. | |

LR016: Contasinated zone (cse*3/9) |5.500E+02|5.000E+01| ---
| DCNUCC( 5)

:R016: Unsaturated zone 1 (cs**3/9) |5.500E+02|5.000E+01| -| DCNUCU( 5,1)~-

R016| Saturated zone (cs *3/9) !5.500E+02|5.000E+01| | OCNUC5( 5)e--

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.263E-04 ! ALEACH('5)
9016 ' iolubilityconstant !0.000E+00|0,000E+00| | 50LU8K( 5)--*-

.

| | ! | |
R016|DistributioncoefficientsfordaughterPb-210 | | | |

R016| Contninated zone (cs**3/9) |2.?00E+0?|1.000E+02| --- | DCNUCC( 6) ,

R016 L Vasatartted zone 1 (cas*3/g) |2.700E+02|1.000E+02| | DCNUCU( .6,1)-~

R016I saturated zone (cas*3/g) |2.700E+02|1.000E+02| ---

| DCNUC5( 6)
R016| Leach rate (/yr) |0.000E+00|0.000E+00! 2.572E-04 | ALEACH( 6)
R016 | Solubilityconstant |0.000E+00|0.000E+00| | 50LUBK( 6)---

!-
. | | 1 |

E016|DistributioncoefficientsfordaughterRa-226 | | | |-
R016 | Contaminated zone (ca**3/3) !5.000E+02|7.000Et01| | DCNUCC(13)-~

R016| Unsaturated zone 1 (es**3/g) |5.000E42|7.000E+01| | DCNUCU(13,1)-~

-9016'|- Saturated zone (cat *3/9) |5.000E+02|7.000E+01| ---
| DCNUC5(13)

R016| Leech rate (/yr) |0.000E+00|0.000E+00| 1.389E-04 | ALEACH(13)
R016|. Solubilityconstant !0.000!+00'O000E+00| | 50LUBK(13)-

. - . . - - -- . . - -.
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Susary ~ RESFAD: FAWMNG- A'iERAGE NES DATA & LOWER 1r0 VALUE5

file E:PAWLIN.NE4
'

|
Site-5pecific Parameter Suttary (continued)

| | User | | Used by RESRA0 | Paraseter
Fenu! Parameter | Input | Default | (If dif ferent frca user input) | Nate
.....p. .. ......................................................+... ~......+................................ ..............

R016'DistributionccefficientsfordaughterRa-228 ; | ;
'

R016| Contaminate] zcne (ca 33/9) : 5.000E+02;7.000E+01| --
| DCNUCC(14) *

R016| Unsaturated zone 1 (cm**3/g) |5.000E+02!7.000E+01| --- | DCNUCU(14,1)

R016| 3atuated zone its**3/9) ! 5.000E+02 | L 000E+01 | -- ! DCNUC5(14)
*

R016 Leachiateflyr) |0.000E+00|0.000E+00| 1.389E-04 | ALEACH(14)

R016 Solubi'ib :castarvt |0.000E+00|0.000E+00| -~ ' 50LUBK(14) -.

| | | | '.
' ' ' ' 'R016 Distribution ccefficients fcr daueter Th-2 0

- R016| Contaminated zone (cass3/2) |3.200E+03|6.000E+04| --
| OCNUCC(15)

R016| Unsaturated zone 1 (cass3/g) | 3.200Et03 | 6.000E+04 | --- | OCNUCU(15,1)

R016| Saturated zone (cess 3/g) |~3.200E+03|6.000E+04| -- | DCNUCS(15)
R016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.172E-05 |ALEACH(15)

R016| Solubilityconstant |0.0%E+00|0.000E+00| -- ! 50LUBK(15)
| | |

' '

'R016 L httribution coef ficients for daughter ih-229 | | | |

R016! Ccatasinited zone (cat *3/g) |3.200E+03|6.000E+04| -- | OCNUCC(16)
RC16| Unsaturated Icne 1 (cass3/g) |3.200E+03|6.000E+04| -| OCNUCU(16,1)---

,

R016. ! Saturated zone (cst +3/;) |3.200E+03|6.000EC4| | DCNUC5(16)
--

R01_6 |' Leach rate (hr) !0.000E+00|0.000E+00| 2.172E-05 | ALEACH(16)
R016 t Solubility constant |0.000E+00|0.000E+00| | 50LUBK(16) !--

| .| | !,

R016 i Dist.ribution coefficients for daughter Th-230 | | | | .

R016| Contaminated zone (cs**3/g) |3.200E+03|6.000E+04| --- '| DCNUCC(17)_
.R016| Unsaturated Icne ! (ts**]/g) |3.200E+03|6.000E+04| -- | DCNUCU(17,1) i
R016| Saturated zone (cm2:3/g) |3.200E+03',6.000E+04| --- | DCNUC5(17)
R016| Leach rate flyr) |0.000E+00;0.000E+0VI 2.172E-05 | ALEACH(17)-
2016| Sc!abilityconstant |0.000E+00|0.000E+00| | 50LUBK(17)-~

| | | | |

C1f ' Distribution coefficients for daughter Th-232 | | |-' '

'
F016| Contaminated zone (cat:3/g) |3.200E+03|6.000E+04| | DCNUCC(19)-~

'
R016| Unsaturated zone 1 (cm**3/9) |3.200Et03|6.000E+04| | DCNUCU(18,1)--

R016| ' Saturated zone (catt3/0) |3.200E+03|6.000E+04| -- | OCNUC5(18)
R016: Leach rate i/yr) |0.000E+00|0.000E+00| 2.172E-05 _|- ALEACH(18),

R016| Solubilityconstant |0.000E+00|0.000E+00! -~ | 50LUBK(18) i

| |- | | !

P016 : Distribution coefficients for daughter U-233 | | | | - :

| DCNUCC(19) .R016| Contasinated Ione (cs**3/g) 1.500E+01|5.000E+01| -~

| DCNUCU(19,1)R016| Unsaturated zone 1 (ce**3/g) i1.500E+01!5.000E+01| -"

R016; Saturated zone (cs**3/g) '1.500E+01|5.00E+01| -- | OCHUC5(19)
R016 L Leach rate (lyr) |0.000E+00|0.000E+00t 4.575E-03 | ALEACH(19)

R016|
Solubilityconstant |0.000E+00|0.000E+00| --- | 50LUBK(19)

,

R016!DistributioncoefficientsfordaughterU-234
_ | } -|

'

! DCNUCC(20) '
'

. R016! Contasinated zone (cas*3/g) |1.500E+01|5.000E+01| --

.CD16i Unsaturated zone 1 (cats 3/g) |1.500E+41|5.000E+01| ~- | ' DCNUCU( 20,1) I

R016| Saturated zone f ce**3/g) |1.500E+01|5.000E+01i !OCHUC5(20)---

F016! Leach rate (/yr) !0.000E+00|0.000E400| 4.575E-03 ! ALEACH(20) -

- R016| Solubilityconstant |0.000E+00|0.000E+00| -~ ! 50LU2K(20)
|

|
- .I

l

I

. 1

.. , - - , , . - . - .
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' tuomary REERAD' 4WLIM-AVERAGE NES DATA 1 LOWER KD VALUES '|
File 8:NWLIN.NE4 .

.

l
Site-5pecific Parameter Summary (continued!

'
| User Used by RESRAD | Parasater

'

"enu ' Farateter Input | Default | (If different from user input) | Nate
'

.

....... ...........................................................,...........+. ~.....~. _......._..........+..............

R016 | Distr 2ution ccefficients Sr M P,ter U-235 '. | |
'

R016 ' Cctusinated :en !cas*3/g) |1.500E+01'5.000E+01| |DCN'KCQ1)---

E016! nsaturated tone 1 (ts**: ;) '1.500E+01'5.000E+01| -- | XNUCU(21,1)
R016-| Saturated Zore (css 3/g) |1.500E+01|5.000E+01| -- | DCNUO5(21) i

0016 | ah rate (/yr) ' O.000E,00 ' O.000E+00 | 4.575E-03 1 AL?ACH(21)
R016 Seiubilityconstant

!0.000E+00{0.000E+00'
-- | 50LUBK(21) !

9016 | Distriktice, coef ficients for daugnter U-236 | | ! '

F016 , Contaminated zone (ca *3/g) ' !.500E+01 ?E+01 --
' DCNUCC(221- :

'

R016| Unsaturauj:cne1(cs*=3/g) '1.500E+01|5,000E+01| --- | DCNUCU(22,1)

R016 | Saturated zone (cass3/g) |1.500E+01|5.000E+01| -- | DCNUC5(22)-
R016 ' Leachrate(/vr) 0.000E+00 | 0.000E+00 | 4.575E-03 | ALEACH(22) 'l
R016| Solubility constarit | 0.00CE+00 t 0.000E+00 ' -- |50LUEKl22) >

< , , , ,
< . . . ,

R016 | Distriktica coef ficients for daughter U-238 | | | | ;

R016| Contaminated zone (cse 3/g) |1.500E+01|5.000E+01' --

[0CNUCC(23) i
F016| Unsaturated zote 1 (cas*3/g) '1.50CE+01|5.000E+01| -- | DCNUCU(23,1)

R016| Satursted zone (cas 3/9) |1.500E+01|5.000E+01| --

| DCNUC5(23)
n016 : teach rate (/yr) |0.000E+00|0.000E+00| 4.575E-03 | ALEACH(23)

'

A016| Solubilityconstant |0.000E+00|0.000E+00! -- - | 50LU2K(23)
' ' '

'. '. ;i

R017 | Inhalation rate (s**3/yr) |6.400E+03!8.400E+03| |INHALR--

R017 | '' ass !cading for inhalatica (g/s**3) |2.000E-04|2.000E-04| --- |MLINH
'

R017. ! Oilutien length for airborne dust, inhalation (m); 3.000E+00 | 3.000E+00 ' -- | LN
eC17 : Exposure duration ;3.000E+01|3.000E+01| |ED i--

- R017 | Shieldira f actor. inhalation !4.000E-01|4.000E-01| -- |SHF3
,

- R017 | Shielding f actor, enternal gatea |7.000E-01|7.000E-01| --- |SHF1
R017|Fractionoftisespentindoors !5.000E-01|5.000E-01| -- |FINO
E017 | Fraction of time spent outdoors (on site) |2.500E-01|2.500E-01| -- |F0TD

'

R011 ' Sha;e factor external gaasa |1.000E+00|1.000E+00| |F51-~

R017'FractionsofannalarareaswithinAREA: | | | i
'

E017i Cuter annular radius (a) = ((1/c) ! not'used | 1.000E+00 | -- | FRACA( 1) <

R017| Outer annular' radius (a) = ((10/c) |notused |1.000E+00! --- | FRACA( 2) -
9017 | Outer annular radius (t) = ((20/c) | not used | 1.000E+00 | -| FRACA( 3)--

R017| Outer annular radius (a) = f(50/c) ' not used |1.000E+00| -- | FRACA( 4)
R$17 L Outer annular radius (s) = ((100/c) |notused !1.000E+00| .! FRACA( 5)--

R017| Outer annular radius (a) = ((200/c) |notused |.1.000E+00| | FRACA( 6)--

R017 L Cuter annular radius (a) = ((500/c) |notused |1.000E+00! ! FRACA( 7)
'.--

K017 I Duter annular radius (a) = f(1000/c) | not used *, 1.000E+00 | | FRACA( 8) .--

R017. | Outer annular radius (s) = ((5000/c) |notused |1.000E+00| -- - | FRACA( 9)
*

R017 ' Outer annular radius (el = ((1.E+04/c) ! not used | 1.000E+00 | | FRACA(10)
--

M17 | Outer annular radius (s) = f(1.E+05/c) | not used ' O.000E+00-| ---
| FRACA(11) !

Et/ ! Suter annular radius (m) = ((1.E+06/c) | not user' |0.000E+00| -- | FRACA(12) ,

'

| | | 1
'

Nie Fruits, vegetables ind grain censumption (kg/yr1 | 1.600E+42 ' 1.600E+02 ! . -- | DIET (1) -
ROM | tenfy vegetable consusation (kg/yr) |1.400E+01|1.400E+01|' -- | 01ET(2)

'

E018 | Mill consumptiott (L/yr) |9.200E+0!|9.200E+01| ! 0!ET(3)--

R018 | Meat and poultry consusation (kg/yr) '6.300E+01|6.300E+01! -- ! DIEl(4)
R01B | Fish consumption (kglyr) |5.400E+00|5.400E+00| --- ! DIET (5)
R018 | Other seafood consunnien (kglyr) |9.000E-01|9.000E-01| | DIEi(6)--

. - .-. - -
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Buttarr GE!EAD: PAWLING-AVERAGE NES DATA & LOWER KD VALUES .

File B: PAWL!N.NE4
,

Site 4pecific hraseter 'uuary (continued)
:

! User | | Vsed by RESRAD | Paraseter
'

Menu | Parateter | N ut Befault ; (If different frce user inout) ' Nate
.

'

..,... .... ..........................................#......... _ ,._.............................._.........+..............

R019 ' hil .n;istion 'a'.e (glyr ) |3.650E+01|3.650E+01! -- |S0lt
R013 ' Orinhn; water intA (IAr) |7.300E+02|5.100E+02| - |DWI - r

'

. F018 , Conti:sitation f raction of drinking mater | 1.000!+00 ; 1.000E+00 | |FDW-

R0!S | Co m a ustion fra:ticn of household u ter |1.000Et00|1.000E+00| - |FHHW

PCM Y tatinatica fraction of livestock water |1.000E+00|1.000E+00| !FLW--

.M13 |-Contamination fraction of irrigation water |1.000E+00|1.000E00| --- |FIRW
ROIS ' Catuint a f raction of acuatic food |5.000E-01'5.000E-01| ' FR9-

P018 | Ccntalratia frsction of plant food |1 '1 | 0.500E+00 | FPLANT--

1

R019 | Cataination f raction of meat |-1 |-1 | 0.100Et00 |FMEAT

P019 | Cataalution fraction of silk |-1 |-1 ! 0.100E+00 |FMILF, ,

| | | | |
,

R019 | Livestock fodder intake for sett (kg/ day) |6.800E+01|6.800E+01' --- ''FIS '

RD19 ' Westock fodder intake for silk (kg/ day) |5.500E+01|5.500E+01'; - |LF16
R019 | Livestock water intake for seat (L/du) : 5.000E+01|5.000E+01! - |LWIS 1
E019 Lisestock water intake for milk (t/ day) |1.600E+02|1.600E+02| --- |LW16
P019 | Livestock soil intake (kg/ day) |5.000E01|5.000E-01| - |L51
M19 i Mass loading for foliar deposition (g/st:3) |1,000E-04|1.000E04| -- |MLFD ,

R019 -| Depth of soil mixing leer (s) |1.500E-01|1.500E-01| ---
| OM ' ,

R019 | Serth of rests (m) |9.000E-01|9.000E-01| --- |DR001
R019 | Orinking eter fractica from ground water |1.000E+00|1.000E+00| - 1 FGWOW !

R019 ' Household uter fraction from ground water |1.000E+0011.000E+00| -- |FGWHH

'R019 | Livestock water fractin from ground water |1.000E+00|!.000E+00| - |FGWLW

R019 Irrigation fracticn fres ground water |1.000E+00|1000E+00| --- |FGWIR

1 | | | |

C14 ' C-12 concentration in water (g/ce**3) ! not used | 2.000E-05 | | C12WIR -- ;-

C14 1 C-12 caur.tratica in contaninated soil (9/a) |notused !3,000E-02| --- |C12CI
. C14 | Fre: tin of kegetation carbon frcs soil |notused *2.000E-02| -- |C50ll
C14-|Fractionofvegetationcarbonfromair | not used ; 9.800E-01 | -- |CAIR-
C14 | C-14 evasion layer thickness in soil (s) | riot used |3.000E-01| -- |DMC *

C14 | C-14 evasion flut rate from soil (1/sec) |notused |7.000E-07| - |EV5N
'

C14 | C-12 evasion flux rate frem soil (1/sec) | not used | 1.000E-10 | |FEV5N ;j--

*14 Fractionofgraininbeefcattlefeed | not used | 8.000E-01 | |AVFG4-

|AVFS5014 ' Fraction of grain in allk cow feed |notused-|2.000E-01| -

|- | | | |

Mil ! Thickness of building foundation (a) |1.500E-01|1.500E-01| -- | FLOOR :

R021 | Be!k density of building foundation (g/ cat:3) |2.400E+00|2.400E+00| - | DEN 5FL

RC21|Totalporosityofthecoversaterial | not used ! 4.000E-01 | --- LTPCV

R021|Totalporosityofthebuildingfoundation |1.000E-01|1.000E-01|
. _

| TPFL =-- -
,

R021 | Valueetric water content of the cover saterial- !notused |5.000E-02|- |PH20CV
' ---

R021-! Volusettic w ter content of the foundation |3.000E-02|3.000E-02| -- |PH20FL'
.

..R021 ' Diffusion coefficient for. radon gas (a/sec): |' | | |- !
!!01FCV !-R0211' incovermaterial. ! not used | 2.000E-06 | -

R021| infoundationsaterial- !3.000E-07|3.000E-07| 1OlFFL-----

R021-|- in contaminated zone soil |2.000E-06|2.000E-06| !01FCZ-

P021 | Radon vertical disension of sizing (e) |2.000E40|2.000E+00| i-- |HMIX
E021'| Average anual wind sceed (a/sec)

. |2.000E+00|2.000E+00| IWIND---

- R021 | Average building air exchange rate (1/hr) |$.000E-01|5.000E-01| -- !REXG

!HRMR021 | Height of the buildin; (room) (m) |2,500E+00|2.500E+00| -

R021|Euildinginteriorareafactor | 0.000E+00 | 0.000E+00 | code cocuted (time dependent) | FAI

-|OMFL- R021 | Boilding depth below ground surf ace (a) ,|1.000E+00|1.000E+00| ---

| EMANA(1) . |R021 | Esanating power :f Rn-222 gas |2.500E-01|2.500E-01| -

. . - .
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; 'Sustary KESFAD: PAWLING-AkEF. AGE NE! CATA & LOLER KD VALUES

, file B: PAWL!k.N!4

Site-$;ecific Paraseter Surmary (centinued).

' ''

User Used by FE5 RAD' | Paraseter
' '

Mesa ' Parsetter Inout | Default' (If different fros user irsut) | Name

............ ........ ....................................................................... ....................,..............

' F02; ; Esanating pc.er of Rn-220 gas 1.500E-01|1,500E-01! ', EMAkM 2)---

:222::::::s.-:::: :::22 :::::::::::::::::::::::::::::::::::: r-::::::::: ::::::::::::::::::::::::::::::::::: :::::::::::::::::

'ustary of Pathnay ielections

fathwai i Uset Selection
...... ... _ ,... ........... .. .................

! etternal gasta ! active
2 -- inhalation (w/o radc.n)| active
3 -- plant ingestica -| actise
4 -- seat ingestion | active

,

s--silkingestion active
'

! -- aauatic foodt ', active
' - drinkingwater | active
8 -- soil i:gestica acti.e

'

4 -- radon | a:tive
::::::: :::::::::::::: ::::= ::::::::::==::::::::=

l

k<

;

i

|

|
|

)
i

1

. .1
;

1

&

..

I
* |

1

i
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Suseary. PE5 CAD: PAWLING-AVERAGE NES DATA 1 LOWER KD VALUES- :

File B:PAWLIN.NE4'

Cdntaminated Icae Disensions initialSoilConcentrations,pCi/9 I

........................... ..................................

Arer ;000.00 scuare seters .Aa 24; 3.640E 01

ihickness: 1.00 meters C5-137 3 270E-01
Cover Depth: 0.00 meters Pu-238 2.000E-03

Pu-239 2.293E+00

Pu-240 2.190E-01

Pu-241 3.100E-02

P9-242 3.000E-03

lotal Dose 100 set t), aree/yr
BasicRadiationDeseLicit: 20 ares /yr

Total Fixture.5ua M(t) : Fra: tion of Basic Dose limit Received at Time (t)
. |................................................ .........................

t (yearsP 0.000!'00 -1.000E+30 3.000E+00.1.000E+01 3.000E+01 1.000Et02 3.000E+02 1.000E+03 -3.000E+03 1.000E+04-

IDOSEf t): '.44(E+00 3.420E+00 3.370E+00 3.210E+00 2.971E+00 2.380E400 2.049E+00 1.336E+00 5.659E-06f 3.904E-06
M!t): 1.147E 01 1.140E-01 1.123E-01 1.070E 01 9.571E-02 7.934E-02 6.931E-02 4.453E-02 '1.985E-07 1.301E-07

- i

MarisesIDOSE(tL :.446Et00erse/yr at t = 0.000Et00 years

,

I
i

J

i

1

|
. l-

- |
< 1

' |

_

, o v- - a m -
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l
Suttar/ RESRAD: FAWI.WrAVEFASE NES OATA 1 LOWER KD VALUE5 |

'-

File 8:P A't.,I N . N!4

Total Dese Contributions TD05Eli.p,tl for Indbidual Radionuclides (i) and Path ays (p) j
As ares /yr and Fra:tica cf htal 00s+ At t * 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon) I

i

Grcund Inhalation Pakn Plant Meat Milk Soil
y i: ..... . ....- . .. ...... .............. . ........ ...... ........ ....... . .......,. .. . . . . . . . . . . . . . . . .

NuclW U ee M fint ns'n frut, stes'yr fract. stes/yr fra:t. srem/yr frut. aretlyr fradt, stes/yr fract. I

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

As-241 1.066E-02 0.0031 1.341E-01 0.03?1 0.000E+00 0.0000 1.435E-01 0.0416 2.940E-04 0.0001 1.t?7E-05 0.0000 2.690E 02 0,0078

CP137 1.020E400 0.2959 7.413E-06 0.0000 0.000E+00 0.0000 5.691E-02 0.0165 9.956E-03 0.0029 3.251E-03 0.0009 2.695E 04 0.0001
pe233 1.643E-06 0.0000 6.518E 04 0.0002 0.000E+00 0.0000 6.656E 04 0.0002 2.723E-06 0.0000 3.091E 03 0.0000 1.248E-04 0.0000

Pr239 1.037E-03 0.0003 S.2B!E-01 0.2404 0.000E*00 0.0000 8.635E-01 0.2506 3.540E-03 0.0010 5.04EE-05 0.0000 1.619E-01 0.0470 i
,

Pr240 1.719E-040.0000 '.93E-02 0.0230 0.000E+00 0.0000 9.247E-02 0.0239 3.381E-04 0.0001 4.921E-06 0.0000 1.547E-02 0.0045 i

Pu-241 3.645E-07 0.0000 2.196E-04 0.0001 0.000E+00 0.0000 2.335E-04 0.0001 9.571E-07 0.0000 1.365E-080.0000.4.379E-050.0000
i Pr242 1.966E-06 0.0000 1.020E-03 0.0003 0.000E+00 0.0000 1.077E-03 0.0003 4.416E-06 0.0000 6.297E-08 0.0000 2.020E-04 0.0001

::::::: ::::::::: :::::= :::::::= :: ::: ========= :::::= ::::::::= ::::: ::::::=: :==::: :::::::: ::::: ::::::::: ::::::

fotal 1.03!E+00 0.2993 1.044E+00 0.3029 0.000E+00 0.0000 1.143E+00 0.3333 1.414E-02 0.0041 1.323E-03 0.0010 2.050E-01 0.0595

Total Dose Contributions TD05Eli.p.t) for Ir.dividual Radienuclides (i) and Pathways (c)
As stes/yr and Fraction of tota! Dose At t = 0.000E+00 years

Water Dependent Pathmays

Water Fish Radon Plant Meat Milk AllPathways:'
Radio- ------ ~ ~ ~ - ---- - ---- - -- ---- -- - - - - ----- - - - ---- ~ ~--------- - - ---- - -- - ----- - -- u- ~

Nuclide stes/yr 'r ar . mas /yr fra:t. stes/yr fract. stes/yr fract. stes/yr fract. stes/yr fract. _ ares /yr fract. ]
....... ...... .. ...... ......... ...... ......... ...... ......... ...... .... .... ...... ......... ...... ......... ...... 3

Aa241 0.00X+00 0.0000 0.000E+00 0.0000 5.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.154E-01 0.0915
Cs-137 0.000E+00 0.00% 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 1.090E+000.3163 |

%-2? 0.000Et00 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 1.447E-030.0004
N-239 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.B59E+00 0.5394

,

Pr 2a0 0.000!+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 1.776E-01 0.0515

Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.982E-04 0.0001
Fr:42 L 000E600 0.0000 0.000C+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.306E-03 0.0007
::::::= :::::::: :::::: ::::::::= :::::: ::::::::: :::::: ::::::::= ::::: ::::===== :::::: ::::::::: 3::::= :::::::: ::::::

' iotal 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+M 0.0000 3.446E+00 1.0000

* Sum of a!! water independent and dependent pathhays.

r

!

L

4

F

|
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-S m ary EESPAD: 9VL!M- AVEF A.:! NE5 OATA & LOWER KD VALUES +

F;h 8 PA7.INX4

Total Dose Contrihtions 100SE(i.;',t) for D.Lidual Fadhclides li) and Pathays (p)
.

As ares /yr and Fraction of Total Dcse At t : 1.000E+00 years
~l

Water bdipendent Pathars (Inhalation etc!udes radon)

Ground Inhalation hda Plant mt Milk Soil
|933;g. ............... ... .. ...... ................ ................ ................ ........ ....... ................

%clid a;es/s fr ut. aNa/ r fract area /n f act. areelyr fract, ares /yr fracts area /yr f r act . stem /yr fract. |t
. ..... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

As441 1.064E-02 0.0031 1.3FE-01 0.0391 0.000E 40 0.0000 1.432E-01 0.0419 2.935E-04 0.0001 1.t?4E-05 0.0000 L686E42 0.0079 I

!s-1:7 9 ?60E 41 0.2912 '.242E-06 0.0000 0.000E+00 0.0000 5.559E-02 0.0163 9.726E-030.0028 L 176E-03 0.0009 2.623E44 0.0001
Pr239 1.635E46 0.0000 6.4HE44 0.0002 1.595E-18 0.0000 6.603E44 0.0002 2.707E-06 0.0000 3.860E-08 0.0000 1.238E 04 0.0000
Pr239 1.036E 43 0.0003 * :54E-01 0.2422 L 000E+00 0.0000 8.634E-01 0.2525 3.539E4 3 0.0010 5.047E-05 0.0000 1.619E-01 0.0473
N-240 1.719E-04 0,0001 7.911E-02 0.0231 6.92?E-22 0.0000 S.246E-02 0.0241 3.380E-04 0.0001 4.820E-060.0000 1.546E-02 0.0045
'c241 1.765E-06 0000 2.271E-04 0.0001 0.000E+00 0.0000 2.416E-04 0.3001 9.511E-07 0.0000 1.524E-08 0.0000 4.530E-05 0.0000
Pr242 1 366E 06 0.0000 1.020E-03 0.0003 9.101E-19 0.0000 1.077E-03 0.0003 4.415E-06 0.0000 6.296E-08 0.0000 2.020E-04 0.0001
:::::: : -:::== -::== x.=:::::= :::: = :::::::: ::2-:= ::::::::: ::::: ::::::::= :::::= :::::::: :: :: ::::::::= :::::

htal 1.008E*00 0.2947 1.043E+00 0.3051 1.515E-13 0.0000 1.147E+00 0.3353 1.390E42 0.0041 3.24BE-03 0.0009 2.049E 41 0.0599
.

|

* W hse Ntriteions 100SE(i,p,t) for Individual Radionuclides (i) and Pathays (p)
As area /n arid Fracticn of Total Dose At t : 1.000E+00 years

Water Dependent Pat hays

Water Fish Radon P!arit Neat Milk AllPathayst
g3jo. ........ . .... ..... . ........ .......... .. .. ................ ................ .. ............. ..... .,........

Oclin stes/yr fract. area /yr fract. aree/yr fract. area /yr fract. ares /yr fract. ares /yr fract, area!yr fract,
..... .....-. ...... ......... ...... .. ..... ...... ........ ...... ......... ..... ......... .. ... ........ ......

Aa-241 0.000E40 0 00M 0.000Et00 0.0000 0.000E 4 0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E 40 0.0000 3.149E-01 0.0921
0s-1U 0.000E40 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 1.065E+00 0.3114

''Fr3 L 000E600 L000; >'.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000Et00 0.0000 1.435E430.0004

Pu139 L 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E 40 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.658E+00 0.5434
Pv240 0.000E 40 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E 40 0.0000 1.775E-01 0.0519

Pui41 0.000E 40 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E 40 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.167E-04 0.0002
Pc242 0.000E 40 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 2.306E-030,0007
.:::::: 2:::::::= ::::= ::::::::: :::::: ::::::::: :::::= ::::::::= ::::: ::::::::= :::::: ::::::::: :::::= ::::::: ::::::

total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.420E40 1,0000

t!us of all water independent and dependent patbays.
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'
Waan > FE5DD: FAWLI W AyEcAri! NES DATA & LOWER KD VALUE5

I!!c B:PAWGN.NE4

Total 00se Contributions .iD05E(i.p.t l for individual Radionuclides (i) nd httways W
i

As eree/yr and Fraction of icta! Ocse At t : 3.000E+00 rests

Water Independent hthways (latalation en!Jdes radon)

> ad Inhalation Radon Plant Nest Milk Soil
^

. g 9 . .. .. . .. ... .. . . ... ........... ................ ............... ........ ....... ..............

Mcli@ c eaN fract. area /yr fract. afem/yr fract, area /yr fract, ares /yr fiact. eres/yr fract. st es 'n fract.
. ..... . ...... . ... ......... ...... ....... . ..... ......... .. ... .. ...... ...... .....-.. ...... ......... ......

u 24; W.E C 0 S 31 1.334E-01 0.0396 0.000E+00 0.0000 1.428E-01 0.0424 2.926E-04 0.0001 1.669E-05 L0000 2.677E42 0.00H
15-137 ; 50!E-01 0.2821 6.911E-06 0.0000 0.000E+00 0 0000 5.305E-02 0.0157 9.281E-03 0.0028 3.031E-03 0.0009 2.504E-04 0.0001 -

Fu-23? 2.60iEG. 0.090'; 6.363E-04 0.0002 4.274E-17 0.0000 6 498E-04 0.0002 2.663E-06 0.0000 3.800E-0B 0.0000 1.219E-04 0.0000-
Fu-239 : S 6E 43 0.0003 B.2BIE-01 0.2458 0.000E+00 0.0000 8.631E-01 0.2562 3,538E-03 0.0010 5.046E-05 0.0000 1.619E-01 0.0450

N-240 1.71BE-04 LOM1 7.907E-02 0.0235 4.60?E-20 0.0000 8.242E-02 0.0245 3.378E-04 0.0001 4.818E-06 0.0000 1.54tE-02 0.0046
N-241. 4.h4E46 0.0000 2.410F-04 0.0001 0.00E+00 0.0000 2.565E-04 0.0001 9.397E-07 0.0000 1.818E-08 0.0000 4.810E-05 0.0000 :

N-242 1.4 5E-06 0.0000 1.020E-03 0 0003 7.488E-27 0.0000 1.077E-03 0.0003 4.414E-06 0.0000 6.295E-08 0.0000 2.019E44 0.0001
'

:::-::: :::: ::.: :t === ::::::: 2::::: ::::::::: :::::= :::== -: ::::== :::: 2 : -::::: ::::::::= ::::: ::::::::: :::::

Total 1.623!-01 0.2856 1.043E+00 0.3014 4.279E '? 0.0 E 1.143E+00 0.3393 1.346E-02 0.0040 3.103E-03 0.0009 2.047E-01 0.0608 4

istal Ocse Contributions TDOSE(i.p.t) for 1r,dividual Radienuclides (l) ad Pattways (P)
As area /yr and Fractica of Total Ocse At t 3.0 ME+00 years

Water Decendent Pathways .

Witer Fish Radan Plut Meat MiD AllPathways*
n3ie. .. .... _ .... ................ ... ........ ... ................ ................ ................ ................ .

. Nuclide sres/yr fract, sras/yr fract. stes/yr fract. stea/yr fract. ares /yr fract. area /yr fract. arevyr fract.
.. .... ....._.. .. ... ... . ... ...... ........ . ...... ......... ... .. ......... ...... . ....... ...... ......... ......

As 24'. LOXE+00 0.0000 0.X0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.131E41 0.0932
':*' 0]ME40 0.0000 0.000E40 0.0000 0.000E 40 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .1.016E+00 0.3016-
PuC? 0.000E+M 0.M00 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 1.412E-030.004 -

Pu-239 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 1.858E+00 0.5513- ,

Pu 240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 1.775E 01 0.0527
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E40 0.0000 0.000E+00 0.0000 0.000E40 0.0000 5.509E44 0.0002
Pu-242 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 L 000Et00 0.0000 0.000E+00 0.0000 2.305E-03 0.0007
. is-::: ::::::::= :::: = :::::::: :::::: ::::::::: ::::= :::::::: ::::: ::======: ::::::-::::::::: :::::: 2=::::::: 3 ====

iotal 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.370E+00 1.0000 t

* La c' all water indecendent and dependent pathways.
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'
Sassary FE!FAO: FAWLING-AVEFAGE NES DATA & LOWER XD VALUE5 '

file- 8 PAW'.IN.NE4

Total Dose Contributions TD05E(i.p,t) for. Individual Radionuclides (i) and Fathways (c)
,

Asarea/yrandFractioncf'TotalDoseAtt=1.000E+01 years
L

Water Independent Pathways (Inhalation excludes racon)

ir and Ichilstion Radon Plant Meat Milk Soilv

Radir- ------------ ---------------- - -- ----------- -------------- - ------ --------- ----- --------- ------------- -

N;t!!$e ar is/ n fract, ares!yr'fract, aram/n f.ra t, stealyr fract, stea!yr fract. eres/yr fract, trea/yr fract,
.. .... .. ...... ...... ......... .. ... ......... ...... ....... . ...... ......... ...... ......... ...... . . . . . . . . . . . . . . . .

At-241 1.04)E-02 0.9033 1.319E-01 0.0411 0.000!+00 0.0000 1.411E-01 0.0440 2.393E-04 0.0001 1.650E-05 0.0000 2.647E-02 0.00?2
Cc-13? 3.070E-01 0.2514 ! a6EE-06 0.0000 0.000!+00 0.0000 4.504E-02 0.0140 7.880E-03 0.0025 2.573E-03 0,0006' 2.12fE-04 0.0001

0 -2 32 1 !2!E-06 0.0000 6.015E-04 0.0002 1.544E-15 0.0000 6.143E-04 0.0002 2.518E-06 0.0000 3.596E-08 0.0000 =1.152E-04 0.00009

Pu-2?9 1.0'!! .3 0.0003 5.272E-01 0.2577 0.000E*00 0.0000 6.622E-01 0.2686 3.534E-03 0.0011 5.040E-050.0000 1.617E-01 0.0504
Pu-240 1.715E-04 0.0001 7.895E-02 0,0246 3.261E-18 0.0000 8.226E-02 0.0256 3.373E-04 0.0001 '4.911E-06 0.0000 1.543E-02 0.0043 *

Pu-241 1.16!E 05 0.0000 2.793E-04 0.0001 0.000Et00 0'0000 2.979E-04 0.0001 9.059E-07 0.0000 2.640E-0B 0.0000 5.596E-05'0.0000:
'

.

Pu 242 1,963E-06 0.0000 1.019E-03 0.0003 9.099E-25 0.0000 1.076E-03 0.0003 4.410E-06 0.0000 6.289E-08 0.0000 2.018E-04 0.0001 |
::::::= ::::::::: ::::= :::::::: :::::= .=:::::::: ::::= ::::::: ::: :: ::::::::: :::::: ::::===== ::::== 2:== 222, :::::

Total 8.187E-01 0.2550 1.040E+00 0.3240 1.547E-15 0.0000 1.133E+00 0.3528 1.205E-020.0038 2.645E-03 0.0008 2.042E-01 0.0636

Total ?ote (cntributions T005E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As areatyr and Fraction of To'al Dose At t : 1.000Et01 yearst-

t

Water Dependent Pathways

Water Fish Radon Plant Meat Milk- .AllPathways
padio- ------- - ------ ------- -------- ----- ------- -- ---------------- ---------------- --------------- ----------- ----

Nuclide eres/yr fract, arealyr fract. stes/yr- fract. stes/yr fract. arem/yr fract, area /yr fract. ares /yi fract;
.... . .. .. .. ...... ........ ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

Aa 241 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 3.103E-01 0.0467
Ca-P' O.000E*00 0,0000. 0.000!+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 B.627E-010.2687-

Pc'23E 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1335E-030.0004
Pu-239 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 1.856E+00 0.5781
Pu 240 0.000E+00 0.0000 0.00' 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.772E-01 0.0552 -

Pu-241 0.000E+00 0.0000 0.00 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.456E-04 0.0002
Pu-242 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.303E-03 0.0007. ,

:-:::: ::nese:: :::::: ::::::::: :::::: === ::::: :::::: :::::::: :::::= ::::::::: ====== :::::::: ::::: ::::::::: :::::

Total 0.000Et00 0.0000 0.000!+00 0.0000~0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.210E+00 1.0000 i

+

t!sa of all water independent and dependent pathways.

.

4

'f

.

w

j

I

I

I
!
1

-)
)

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



. .._. . -. .__.__ . . _ _ _ _ _ . _ ___ . . - . _ ~ _ _

,

.

ResidualFidicahtivityfrogram, Version 5.00 03/09/94 17:57 Page 23
'

" !;rmary E!RAO: PAWLING-AVEEc5E NE5 0ATA & LC'a'ER FD VALUES

file 3: FAT.IN.N!a

Iotal Dose Contributions TDOSE(i,p.tl for Individaal c dionuclides (i) and Pathways (c)a

As areatyr and Fraction of Tcta! Ocse At t : 3.000E*01 yelts

Water Independent Cath.6ys (Inhalation excludes raden)

Graund Inhalatica Radon Flant Meat Milk Soil
p33,o. .. ........... . . ...... .. . ..........,..... ................ ................ ............... ................

N;clide ares /yt fract arett,r tract. ares /yr fract. ares /yr fract. ares!yr fract. stem /yr fract, ares!yr f r a ct .. .

... ... .. ...... . .... ......... ..... ......... ...... ......... ...... ......... ................ ...... ....... . .....

Ai-241 * 0!!E-02 0.00'3 1.277E-01 0.0445 0.000E+00 0.0000 1.366E-01 0.0476 2.801E-04 0.0001 1.597E-05 0.0000 '2.561E-02 0,0089

03-137 5.056!'01 0.1761 3.'76E-06 0.0000 0.000E+00 0.0000 2.322E-02 0.009B 4.937E-03 0.0017 1.612E-03 0.0006 1.332E-04 0.0000
0. 2:2 1.295E-06 0.0000 5,12?E-04 0.0002 3.872!-14 0.0000 5.232E-04 0.0002 2.145E-06 0.0000 3.071E-06 0.0000 9.812E-05 0.0000

'Fu-239 !.032E-07 0.000a 8.247E-01 0.2872 0.000E+00 0.0000 9.595E-01 0.2993 3.523E-03 0.0012 5.c24E-05 0.0000 1.612E-01 0.0561
Pa-24" 1.707E-04 0.0001 7.858E-02 0.0274 8.543E-170,0000 8.190E-02 0.0285 3.357E-04 0.0001 4.789E-06 0.0000 1.536E-02 0.0053

Pr241 2.244E-05 0.0000 3.328E-04 0.0001 0.000E+00 0.0000 3.557E-04 0.0001 3.416E-07 0.0000 3.837E-09 0.0000' 6.670E-05 0.0000
90 242 1.953E 06 0.0000 1.016E-03 0.0004 7.040E-230.0000 1.073E-03 0.0004 4.39?E-06 0.0000 6.273E-08 0.0000 '2.013E-04 0.0001
:== :: .====:t:: :..:2 -:::::::= :::::= :::::::: :::::: ::::::::: :::::= ::::::::: ::::: ::::::::= ::::: ::::::::: ::=:::

total 5.169E-01 0.1800 ' 033E+00 0.3517 3.933E 14 0,0000 1.108E+00 0.3860 9.093E-03 0.0032 1.683E-03 0.0006 2.027E-01 0.0706-..

|

*;tal Ocse Ocntributions TD05E(i p,t) for Individual Radionuclides (i) and Pathways (p)
Asarea/yrandFractioncfTotalDoseAtt:3.000E+01 years

Water Dependent Pathways

Water fish Radon Platt Meat Milk AllPathwayst-
p3qi3 ....... . ..... .,.... . ...... ................ ................ ................ ................ ................

N;-lide stes/yr fraP ares /yr frsct, ares /tr fract, stes/yr fract. area /yr fract, area /yr fract. ares /yr fract.
...... .. .... .. .. ....... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ..,..

;

As 241 0 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .0,000E+00 0.0000 0.000E+00 0.0000 3.003E-01 0.1046.
Os-137 0 ;00E+00 0.0000 0.000E+00 0.0000- 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.405E-01 0.1E!2

,

P2-223 ~ 0.000E+00 0,000C 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 .1.137E-03 0.0004

Pu-229 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- 1.850E+00 0.6443

92-240 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 0.000Et00 0.0000 1.764E-01 0.0614
99-241 0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00'0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.785E-04 0.0003
99-242 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 2.297E-03 0.0006
:::: * Z:::: :::: :::*: *: ::::: ::::::::: :::::= ::::::::: :::: ::::::::= ::::: ::::::::: ::::: ::::::::: :::::: #

ictal 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EiOO 0.0000. 0,000E+00 0.0000 2.871E+00-1.0000

sicaafallmaterindependentanddependentpathways, '
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Sursary FE!FADL PAWLING-AVERAGE NES DATA 1 L3kER KD VALUES '

File. E:PAWLIN.li!4

total Dose Contributions TD0!E(i.e.t) for Individual Fedioneelides fi) ana Pathways (;)
As1es/yrandfractionof'otalDoseAtt: 1.000E+02 years ,

Water Independent Fathways (Inhalation excludes redon)
1

0; n.' Inhalaticn Radan Plant Nest Milk Soil !
; 3 d g; . . .. .....,..... ................ ................ . .............. ................ ................ ................

N;;!.fi ria s fract at es/y r fract, eres/yr fract. ares /yr fract. ares /yr fract. area /yr fract. stem /yr fract.
. . .... . .. . . ..... ... ...... ......... ..... ......... ...... ........ ...... ......... .. ... ......... ......

Aa-:41 9.0iOE 03 0.0036 1.13SE-01 0.0476 0.000E+00 0.0000 1.214E-01 0,0512 2.501E 04 :.0001 1.424E-05 0,0000 2.284E 02 0.0096 r

23-137 - 2 ?2EE-02 0'0413 7.153E-07 0.0000 0.000E+00 0.0000 5.491E-03 0.0023 9.607E-04 0.0004 3.137E-04 0.0001. 2.591E-05 0.0000-.

Pu- 39 7.363:-07 0.0000 ;.921E-04 0.0001 1.123! 12 0.0000 2.983E-04 0.0001 1,223E-06 0.0000 1.771E-08 0.0000 5.574E-05 0.0000 i

Pu-239 1.021E-03 0.0004 -8.158E-01 0.34?7 0.000E+00 0.0000 8.502C-01'0.3572 3.465E 03 0.0015 4.970E-05 0.0000 .1.595E 01 0,0670

PL-240 1.680E-04 0.0001 7.732E-02 0.0325 1.433E-15 0.0000 2.058E-02 0.0339 3.303E-04 0.0001 4.715E-06 0.0000 1.511E-02 0.0063
Pu-241 2.624E-05 0.0000 '.315E-04 0.0001 0.000E+00 0.0000 3.54eE-C4 0.0001 7.317E-07 0.0000 4.136E-08'0.0000 6.651E-05 0.0000

'

Pu-242 1.941E-06 0.0000 1.007E-03 0.0004 7.412E-21 0.0000 1.064E-030.0004 4.359E 06 0.0000 6.217E-08 0.0000 1.995E-040.0001
-:::::: :::::: : :-::: :::::--: ::::: :::::::: :::::= =======:: :: ::= ::::::::: :::::= ::::: ::: 2::::: :::::::: ::::: ,

Total 1.087E-01 0.0456 1.00;E+00 0.4237 1.125!-12 0.0000 1.060E+00 0.4453 5.033E-03 0.0021 3.925E-04 0.0002 1.978E-01 0.0831

* ta' Ogse (cr.tributions TDOSE(i,p t) for Individual Padie~iclides (i) and c thways (s)e a

As eres/yr and fractica of Total Dose At t : 1.000E+02 years
.

Watei De endent Pathways

Water fish Rajon Plant Meat Milk AllPathways*
g3qig. .......c........................ .. ............. ................ ................ ................ ................

NaClide tres/yr fract. eres!yr fract. arealyr fract, area /yr fract. area /yr fract, ares /yr fract. 'aret/yr fract.
.. .... ..... .. ...... ........ ...... ......... ...... ......... ...... ......... ..-... ......... ...... ......... ......

As-241 0.000Ct00 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 2.679E 01 0.1125 >

01-13' O.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 1.052E-01 0.0442

Fu-226 0.00)E+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 6.434E-04 0.0003'
'

Pu-239 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 1.830E+00 0.7688
-Pu-240~ 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 '1.735E-01 0.0729

Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000- 7.798E-04 0.0003
Pu-242 0.000!+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 2.277E-03 0.0010
::::::= ::::::: ::: -: ::::::::: :::::: 22:== ::: ::::: ::::::::: 23::: :::::==:: ::::: :::::::: :::::: ::::::::= :::===

Tctal 0.000E+00 0.0000 0.000E600 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 2.380E+00 1.0000-

25asofallmaterindependentanddependentPathways.
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' Suttari FESRA0: ;AWLINS-AVERAGE NES CATA & '0WER KD VALUES-
.

' File- 3'Fr)LIN.NE4

total Dose Contributions TOO!Eli,0.ti for Jr.dividual Radionuclides (i) and Pattways (D)
As area /yr and Fra:ticr! of Total Gose At t : 3.000E+02 rears

Water lndependent f athways i!nnalation excludes radon)

Ground Inhalition Rador, Plant Meat Milk Soi!
:33;3 .. . .... .. . . _ . . -- .. ....... . . ... ............... ............... ................ .............. _

Nu:1.de ai es 5 tra:t. area /vr f r act. stes!>r f r ac'. area $r fract. stes/yr fra;t. arealyr fra '. ares!)r fract.
,

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

Ai-241 6.04;I f.; 0.0032 3.206E-02 0.0400 0.000E+00 0.0000 9 01;E-02 0.0291 ' 791E-04 0.0001 1.01BE-05 0.0000 1.646E-02 0.0030.

" '''
3.15)E 34 0.0004 6.660E-09 0.0000 0.000E+00 0.0000-4.;58E-05 0.0000 9.27]E-06 0.0000 2.709E-06 0.0000 2,41?E-07 0.0000

r -;?! 1.4S;E-:7 ^ '.;00 5.969E-05 0.0000 1.562E-11 0.0000 5.453E-05 0.0000 2.431E-07 0.0000 3.714E-09 0.0000 1.124!-05 0.0000u *

?u-221 '; S;7E-04 0.0005 7.90SE-01 0.:959 0.000E+00 0.0000 7.515E-01 0.3ff7 3.343E-03 0.0016 4.776E-05 0.0000 1.54tE-01 0.0754.

Pu-240 1.604E-04 0.0001 7.381E-02 0.0360 1.131E-14 0.0000 7.014E-02 0.0342 3.120E-040.0002 4 466E-06 0.0000 1.443E-02 0.0070
Pu 241 1.914E-05 0.0000 2.: cE-04 0.0001 0.000E+00 0.0000 2.344E-04 0.0001 5.235E-07 0.0000 2.977E-08 0.0000 ~4.814E-05 0.0000
Pu-242 1.392E-05 0.0000 9.317E-04 0.0005 3.831E-19 0.0000 9.451E-04 0.0005 4.204E-06 0.0000 6.006E-08 0.0000 1.944!-040.0001
::::::: ::::::::= :::::: ::::::::: 2-:-- ::::::::: .::::= :-::: ::: :::-: :::::::= :::: ::::::::= ::::: ::::::::: ::::=2

Total 9.535E-03 0.0042 1.4?0E-01 0.4626 1.563E-11 0.0000 9.031E-01 0.4407 3.947E-03 0.0019 6.521E-05 0.0000 1.857E-01 0.0906- ,

!ata! 00se Contritutions !005E(i,c.t) for Inditidual Radionuclides (i) and Pathways (p) '

As ares /yr and fra: tion of Total Dose At t 3.000E+02 years
.

Water Decendent Pathways '

Watet Fish Radon Plant Meat Milk AllPathwayss
;adio- ------------- -- ---------------- ------------- -- ---------------- ----------+----- ---------------- ----------------

Nuclide eres/yr fract. stea/yr fract. area /yr fract, area /yr fract, area /yr fract, stes/yr fract. sres/yr fract.
.. ... .....,_ . ...... ......... ..__.. ......... ...... ......... ...... ......... ..... ......... ...... ......... ......

'Aa-241 0.000E+00 0.CC00 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 1.855E-01 0,0905

': 137 0.000E+00 0.0000 0.000E+00 0 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 4.73BE-04 0.0005-
fu 233 0.000E C; 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 1.250E-04 0.0001

Cu-259 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 1.701E+00 0.8302
Ou-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1,589E-01 0.0775 i

Pu-241 0.000E+00 0.0000 0.n00!+00 0.0000 0.000E+00 0.0000 0.000!+00 0.0000: 0.000E+00 0.0000 0.000E+00 0.0000 5.422E-04 0,0003

Pu 242 'O.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 2.127E-03 0.0010 '

::::::: ::::::::: :::::: :: :::::= ::::: :::::::: :::::: ::::::::: ::::::-::::::::: :::::: :::::::: :::::: ::::::::: =:::::

icta! 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 '0.000Et00 0.0000 0.000E+00 0.0000 2.049E+00 1.0000 .

20ca af all ater indecendent and dependent pathways. .
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hreary ' ' RE!CADi HWLNrAVEMCE NES OM A 5 ' 0WER 2 VALUE:. *

' File CPEIN.NES

ictal Dose Contributions ID05E(!,p,t) for Individual r dionuclids li) and Pathways (p)a
As stes/yr and Tractic" ;f Ictal 009 At t * 1.000E403 years

Water Independent hthwars (InMIStion excludes raden)

t cc0 Inklition Radon Platt Hat Milk Sci!
e3j w . .... _ .... .. ....... . ..... .......... ... . ~ ........ ..-...... . _ ... ............ .... .... ~.....

Ndlid a f:4ct, stea/yr fract. arei/yr fract, ares /yr fract, ares /yr fract. area /yr fract. tres/yr frac'...' E ;... .. .. .. ......... .._...
... '

Am-241 2.122E 03 0.0016 2.610E42 0.0195 OMME40 0 200 1.2ME-02 0.0095 5,467E-050.0000 LO94E-06 0.00M: 5.236E430.0039 |
CH ^ ? ' f EE-11 0.0000 5.187E 16 0.0000 0.000E 40 0,0000 -1.770E- U 0.0000 3.6?eE-13 0.00 M 1.245E 13 0.0000 1.877E-14 0.'000

Pr236 1 57tE 44 0.0000 2.14BE-07 0.0000 7.025E-11 0.0000 S.924E-M 0.00 M L499E-10 0.0000 3.422E-11 0.0000 4.011E-0? 0.0000
Pr5 2.279E-:4 0.0007 7.095E 01 0.5311 0.000E 4 0 0.0000 3.214E-01 0.24B1 2.830E-03 0.0021 4.085E45 0.0000 1.387E-010.1038 ;

Pr:0 1.363E44 0.0001 6.276E42 0.04M 6.271E-14 0.0M0 2.01E420.021? 2.503E-04 0.0002 : L623E46 0.0000 1.227E 02 0.0092~
Pu-241 6.174E-06 0.0000 7.631E-05 0.M01 0.MCE40 0.MM 3.6ME-05 0.0000 1.577E47 0.0000 9.047E-09 0.0000 1.531E-05 0.0000
Pr242 1.7ME 4 0.0000 S N SE-04 0.0007 9.112E-19 0.0000 4.247E-04 0.0003 3.627E 46 0.0000 5.235!-08 0.0 00 1.777E-04 0.0 31
:.-: e. :: 2 ::= :::.: .:: ::: :::::= ::.:::::: :::::: . : :::::: ::::= ::::::::: 2::::= ::::::::= :::: n ::::::::: 2:::::

htd -; F:i-N 0 2:4 ' M3E-01 0.5134 7.032E-11 0.00 M 3.7M5 01 0.27H L139E-03 LM23 L763E45 0.0000 1.564E-010.1171'

7ctal Ocsa Cotritatiras 'D05E(i,p, i for :r,dividual Radionuclides (i) and Pathways (P)
As ares /rr ard Fractian of Iotal Dose At t 1.000E+ M years

"

Water Oependent Pathways

i
Water fish Radct plant Meat' Milk All?athm3*-

Radio- - - - - ~ ~ - - ---- - - - ~~~-~~- ---- - ----- - - - - - -- -- - - - - - - - ~ ~ - --~~~----- '

' Nzlide mMahr fract atta/yr fract. tresht fract. stea!/r fract. 4fes/yr fract. ares /yr fract, stes'vr fract.
.. ... . . . . ..... ... ... ... .. ......... --... ......... ...... ......... ...... ........ . .... ......... ......

A M 41 L293E46 0.0000 4.624E-10 0 2 00 0.000E+00 L 0000 0.000E+00 0.00M 4.822E-100.0000 3.9DE-09 0.000 4.616E42 0.0346
G-137 0.'ME40 0.0000 e 000!+00 0.0000 0.000E+00 0.M 00 LOME40 0.M00 0.000E4 0 0.0000 0.000E 40 0.0000 7.30?E-11 0.M M
% 2?? 5.1 DE-07 0.0006 7.163E-11 0.0000 4.787E-12 0.0M0 0.M0E40 0.0000 7.5ME-11 LOOM 6.257E-10 0,0000 8.775E-07 0.0000

6 239 9.082E47 0.0000 - 1.352E-10 0.0000 0.000E400 0.0000 0.000E+00 0.0000 1.445E-10 0.0000 1.081E-09 0.0000 1.183E 40 0.EB58
Pr240 2.518E-05 0.0000 3.44BE-M 0.0000 1.421E-17 0.0000 0.000E40 0.0000 3.697E-09 0.0000 3.042E49 0.0000 1.04SE-010.0734-

' 6 241 B.613E 09 0.0000 '1.214E 12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.261E-12 0.0000 1.09E-11 0.0000 1.349E-04 0.0001
'

' P H 42 1.8 %E-10 0.0000 2.546E-14 0.0000 L326E-17 0.0000 0.000E+00 0.0000 2.723E-14 0.0000 2.245E-13 0.0000 1.505E-030.00111
R$3E *1 3::*33:13 3:*:32 :: 20:2:3 21:333 ::3:22332 3 331 ,323:33122 $32322 23:3E32:3 : 1323 33:31:333 2:21:3 133333333 43 3 3 p

total 2.%7E450.0000 4.119E-09 0.0000 4.787E-12 0.0000 0.000E+00 0.0000 4.393E-09 0.0000 3.611E49 0.0000 1.336E401.0000

she of all water independent and dependent pathwns.
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. hetarr # FE! FAD: PAWLI9G-AVEFAGE NES DATA & LOWER KD VALUES

FW 2: PAWL 1N.NE4:

'
Total Dose Contr!Wtions !00!E!i.p,t} for Individual Fadionuclides (i) and f atNars (c)

As stes/yr and Emtion of 4til Ocse At t : 3.000E+03 year' .

i

I

Water Indecenterit Datbes (Inhalation excludes adon)
t

Gr m d Inhalation Padon Plant Mut fi!k 5011 ;

9 m . - ... . .. ..........-.... ................ ................ ............... ................ .... ...._.....

Elia mem S c. irea/n fract. steahr fras ar n 6 r fract. area /yr fract. sruhr fract. areahr fract.
;...... ...... ... . . .... .. ......... ...... ......... ..... ......... ...... ......... ...... ........ ......

Am-24: 0.000E+00 0.0000 L 000E+00 0.0000 0.000E+00 0 0000 0.000 H C 0.0000 0.000E+00 0.0000 0.000E+00 0.00% 0.000E d 0.0000
C f 0.000E+00 0.0000 L 000E+00 0.0000 0.000E+00 0.0000 0.000E+00 L 0000 LM0E+00 0.0000 -0.000E+00 00000 0.000E400 L0000
pr 2M 0.000E 40 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 0.00 M 0.000!+00 0.0000

Fr237 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
Fr240 0.000E400 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
Pr24 0.0ME+00 L 0000 L000E+00 L0000 0.M0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 #

Pr 242 0.000E40 0.0000 0 Z0E+M 0.000 0.000E+00 0.0000 0.000E+00 0.0000 0.00E+00 0.0000 0.000E+00 0.00 % 0.000E+00 0.0000 -
::s:::: 2:.::::. :::.:: . -::::: :::::. . ::-::t :::: : 22 ::.=== ::==== :::::==== ::::: :::::::: :::::= ::::::::= ::::::

Mcta! 0.000 M 0 " 00 5 0.000 H 0 0.0000 0.000E 4 0 0.0000 0.000E 0 0 0.0000 0,000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 '

Mal Me Ntriktions iD0!E(i.;,t) for Individual Radionuclides (i) and Pathays (p) |
As areaht andfictisnofTotalDoseAtt 3.000E+03 years ;

.

Water Oependent CatNays
_. ;

Witer Fish Radon Plant Meat Milk AllDthaysi
p,qjo. ....,............ ..... ........ ................ ................ ...... ......... ................ ...... ....... .

Na:lide a r ea's fract. ares /yr fract. area /yr fract. area /yr fract, area /yr fract, areahr fract. tres/yr fract. |
y... . . ......... ..... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

Ae 241. 2.253E 06 0.3 m 1 6M H O 0.0H1 0.000C+00 0.0000 0.000E+00 0.0M0. L259H0 0.0001 2.66BE-09 0.0005 L262H6 0.3997
CP!37 0.000E+M 0.0000 0.000E+00 0.00M 0.000E+00 0.0000 0.M0E+00 0.0000 0 000E+00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000

' '

Pr2H LM3E ^ 0.0M5 5.117E-12 0.0000 4.019E-11 0.0000 0,000E+000.M00 1.049E-12 0.0000 2.140 H 2 0.0000 3.052E-09 0.0005

Pr239 2.041 H 7 00261 7 MBH10.0000 0.000E40 0.0000 0.000!+00 0.0000 7.819 H 1 0.0000 1.618E-10 0.0000- 2.044E-07 0.M61
Pr240 3. W H 6 0.5617 4.359E100.0001 3.197E-17 0.0000 0.000E+00 0.0000 4.664 H 0 0.0001 3.846E-09 0.0007 3.184E-06 0.5626'
Pr:41 W O7 H 9 0.0011 1.018H2 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 B.952 H 3 0.0000"7.330E-12 0.0000 6.215E49 0.0011 i

Fr 242 2 300 H 1 0.0000 L991E-15 0.0000 9.053 H 7 0.0000 0.000E+00 0.0000 4.257H5 0.0000 L509H4 0.0M0 ' 2.905H10.0000 l
. I

::s:::: ::::::: - :::::: 2:::::4:2 :::::: :::::::: :::::: 3:::::::: :::::: 22 :::::: 2::::: ::::::::s ::::: ::::::::: :::::: ;

htal 5.651 H 6 O M985 8.919 H 0 0.0002 4.019E-11 0.0000 0.000E+00 0.0000 L 723 H 0 0.0002 6.686E-09 0.0012 5.659E46 1.0000

Ge ;f all ater indecendent ud dependent pathats.
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* 'i m ary' RESFAD: 7AWLIM- AVERA0E NES JA1A & t0'.;Et 8D VALUES -

file ! P G. 3.NE4
j ~

Total Dose Contribution! TDOSEli,p,t) for Individea! Fadionuclides (i) and Pathways (p)''

As tres/yr and Ontion of Total 00se At t : 1.000E+04 ver s
!

.

Water Independent Nthns (lealation exchdes rakn)>

:

N.d . Inhalation 4 don Plant Meat Mill Soi! ';

}- g.. ...... ... . , _ ............ ..,............ .. ............. ............. .. ......... ...... ................

v i a a m i,r Uni t u! . fract ar ea/ n frut. stes/yr f r nt area /vr fract irealyr fra:t.- area /yr fract.
, _ _ . . .. . ... ..... . ...... ......... ...... ......... ...... ........ ...... ......... ..... .. .... .... .

i 6:41 : 0N!+0 LOOP 0.000E+M 0,0000 0.000E+00 0.0000 0.0ME+00 0.00M 0.000E+00 0.0000 0.M0Et00 0.0000 0.000E+M 0.0000
:t- T 0.:OE M 0.0000 L 000E 00 0.0000 0.000E+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0ME+M 0.0000 0 000E+00 0.00 M

{ M 25 0.0001 40 ^.0000 0.000!+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*M 0.M00 0.M0E+00 0.0000 0.000E+M 0.0000
Or2M - LOME+M 0.0000 0.000E+00 0.0000 0.000E 40 0.M00 0.000E+00 0.0000 0.000Et M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Dr240 0.0ME+00 0.3M0 0,0ME+00 0.0000 0.000Et00 0.0000 0.000E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000-'

Dr:41 0.000E+ M 0.0000 0.000E+00 0.0000 0.000E+00 L 0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.0ME+M 0.0000
Pr:42 LOME+00 0.00M 0.0 ME40 0.0000 0.000E+M 0.0000 0.0ME+00 0.0000 0.000E+00 0.000 0.M0E+00 0.00M 0.000E+00 0,0000

f ::-::= .::n-: : ::. := : n:::::: . :::= ::::::::: : n:: ::::n := :::::: ::::::::: :::::= ::::::::= :::::= :::::::: ::::::
I Totd 0.000E M 0.0M0 LOO 0E40 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E 40 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ;

i
'.

tctal Dose antributions !005E(1,p.t) for Individual Radionuclides (i) and Pathways (p)c

{
As area /n and Fra: tion of Total Dose At t : 1.000E*04 years

$, .|ater Dependent Pat hays ,

1 i

hter Fish Radon Plant Meat Milk AllPathayst

; gg ............ .............. ................ ................ ................ ................ ................

j N clide ares /yr fract. stes/yr f r a'ct . ares /yr fract. ares /yr fract, ares /yr fract. area /yr fract. stem /vr fract. ]
..... . .... .. ..... ........ ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

,

Ar:41 : 1$ E 0! 0.556: 3.808E-10 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 L109E-10 0.0001 2.538E-09 0.0007 2.175E-06 0.5571
': 1"' '.0XE40 0.00M 0.M0E+M 0.0000 LM0E+00 LOMO 0.000E 40 0.0000 0.0 M E+00 0.0000 0.000E+ M 0.0000 0.000E+00 0.0000
O ::8 2.M SM 7 1.0 P : 7.621E-120.0000 6.333E 11 0.0000 0.000E+00 0.0000 '1.652E-12 0.0000 3.374E-120.0000 4.793E 41 0.0012.
M39 2.076E-07 0.0532 1.017E-10 0.000 0.M0E+00 0.0000 0.0ME+00 0.0000 9.910E-11 0.0000 1.300E-100.0000 2.079E47 0.0533 -

M40 1 509E-06 0.3 M 2.0H!-10 0.0001. L460E-17 0.0000 0.000E+00 0.0000 2.213E-10 0.0001 1.825E-09 0.0005 1.510E46 0.3869 .

Mal 4.038E-09 0.0015 1.06aE-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.640E-13 0.0000 .7.052E-12 0.0000 6.047E-09 0.0015.
M42 : J67E 11 0.00M 3.821E-150.0000 1.875E-16 0.0000 0.000E+00 0.0000 4.063E-15 0.0000 3.347E-14 0.0000 2 J71E 11 0.0000
:::::: ::::::::: :::::: : ::::::= :::::= ::::::::= :::: :::::::::. ::::: 23 :::::= :::::= ::::::::: 2::::: :::::::: :::::

.hta! L878E-06 0.9135 7.000E-10 0.0M2 6.M3E-110.0000 0.000E+00 0.0000 6.337E-10 0.0002 4.503E-09 0.0012 3.904E-061.0000'

thr af all dater inde;endent and dependent pathays.
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hnbi McutWty Pngrn,'Vnsm 5.00 0)/09/94 17'57 , h;a :;
* ignary ;ES C PAWu @ w!P HE NES DATA 5 LOWEft 4 R UES

Fih - E emh.N!4

0059/I W ce bl.0S Surred DVer All Pitbdy!
Parert aM Pro;uy Prinal O&rWe Cauibtins :rmitd

put F%ct Er nch ;5u ;,t ) bremhr )/B0iig i
(i) -(J Frutin t= L 000! 40 1.000E+00 2,000E40 u c0E 41 3.000E41 1.000E4: 3.000E e: 1.000E 43 3.000E 43 1.000E 44

.. .. . ..- ._....... ......... ......... ... .... ......... ... ..... ......... ........ ......... ........

Av:41 4:4 1.000E + D .t6 M-01 .!5:E 11 3.t:3E W 3.521E-01 s.250E41 ' 357E-015.089E-0! 1.2625410.000E40 0.000E+00
Ae:41 %. " 1.M0E40 0.Z:E40 :.6t!E46 '.969E-06 :.t45E45 ? 77;E-05 2.421E44 5.ME-04 5.749E-04 0.000E40 0.0XE+00
Av:n ^. ! 000E40 0.000E401.10iE-119.931E-11 1,0%E42 L329E 09 6.945E-08 :.011E471.033E45 6.0%E-06 5.770E-06
& 41 '':3 1 10E+00 0. W E 40 7.19:E-151.935E-13 ' 0?!E-121.945E-10 6.055E491.167E47 !.57:E-Of !.47 IT : 041E47
6 241 f54 j ! S.6%E410.65:E118.623E-018.525E-018.251E-01 ?.351E-015.095E41 1,26BE-016.213E46 5.974E-06

.

Op1 T' T: 1T' 1.000E40 3.3rE40 3.:ME+00 3.107E40 L6ME401.653E+00 3.216E-012.97BE 03 2.234E 10 0,000E+00 0.000E40

cr:M Prus 1.000E40 ' ME-017.175E-017.061E-016.675E-015.M5E413.242E 016.246E-021.763E-04 0.000E+00 0.0XE+00
h-::5 M 24 1.000E+00 0 000E+00 4.364E471.293E-06 4.1:2E-061.091E-05 2.350E45 2.011E-05 2.599E-04 3.153E-12 0.000E40
P'c:33 TNK 1.0%E40 0.000E 40 3.5 tE-12 3.006E 11 3.459E-10 2.864E 49 2.M9E-08 1.021E-07 1.819E-07 1.570E-08 1.480E-03
h- :3 h :26 1.20E m 0.000E+00 2.55^E-14 6.363E-13 2.494E-11 s.22:E-10 1.363E-08 2.738E-0? 1 ?43E-06 1.416E-07 2.:3:E-07
hi.: P.C ' 000E+00 0.0ME+00 9.526E-17 6.785E-15 7.877E-13 5.H5E-113.3ME-09 9.716E48 5.846E-071.M9E-06 2.159E46.

PrC? CSM ;) ' :5E-01 1175E-01 ' 061E416.675E-015.686E-013.242E-016.248E42 4. HEE-041.526E-06 2.3?6E-06

Pr'239 h-:3; 1.000!40 9.106E-01 3.104E-01 3.102E-01 8.0 ME-01 B,068E-01 7.961E-01 7.420E-01 5.161E-01 0.000E+00 0.000E+00
Pr:39 U-:35 1,000E40 0.000E 00 6.853E-10 2.046E-09 6.709E-09 1.921E-08 5.466E-08 1.082E 47 5.157E-07 5.766E-08 4.585E 48
Fr239 h-D1 1.000E+00 0.000E+001.166E 131.046E-121.149E-11 1.002E-10 9.981E 10 6.233E-09 2.086E-091.184E-091.685E48
N439 6 2:7 1.000E40 0.M0E+001.0?4E-15 2.M05 14 1.002E-12 2.294E-115.093E-10 4.887E-09 2.?64E48.1.964E-08 2,797E-08
Pr239 35N ,1 5.106E418.104E-018.102E-013.0?3!415.068E-017.981E-017.420E-015.161E-018.914E-03 9.066E49

N:40 h 240 1.00E40 3.1 3E-01 0.107E 41 8.103E 11 3.090E41 3.053E-01 7.923E-01 7.254E-01 4.782E41 0.000E 40 0.ZCE+00
%-24: :* ! .M 0!C 0.M0E40 4.2HE431.2?4E-07 4.207E47.1.:04Ei6 3.45E-06 6.515E-061.2115-041.454E45 6.8%E-06
h-:0 ft. :32. ' n 0E m 0 0ME+001.0XE-17 9.295E-171.01E-15 B.904E-15 6.BB3E-14 5.945E-13 2.976E-12 3.4B1E-13 4.9%E-D
Pc:40 4 ::9 1.000!4: 0.000E+00 :.639E-19 6.706E-17 2.040E-15 3.499E-14 4.970E-13 3.61BE-1: 1.5535-11 9.531E-13 1.358E-12
h-20 IN3 1.000E+00 0.000E 40 2.0BBE-19 1.409E-17 2.972E-16 2.t14E-14 4.380E-13 3.454E-12 1.847E-11 1.286E-13 1.391E-13
Pr240.154 j ) 8.10;E419.107E-018.103E-01 S.040E-018.053E-017.923E-017.254E414.783!-01 1.454E-05 6.8%E-06

Pr:41 er:41 1.000E+00 1.t07E-021.531!421.391E42 9.919E-03 3.77!!-031.289E-04 7.939E491.307E43 0.000E40 0.000E+00
Pr24 + 241 1.000E+00 0.000E+00 1.353E-03 3.865E-03 1.091E-02 2.133E 42 2.502E-02 1.747E 42 4.334E 13 0.000E+00 0.000E+00
Pr:41 W 237 1.000E+00 0.000E+00 2.102E-09 1.831E-08 1.819E-07 1.22tE- % 6.47EE-06 1.746E-05 1.900E-05 0.000E40 0.000E 40
h 41 9 L: 1.000E+00 0. CME +00 5.943E-151.5EE-13 5.184E-121.093E-10 2.027E-091.504E 08 3.197E-071.957E471.85 E-07
Pr:41 MM 1.000E+00 0.000E+00 2.B52E-18 2.260E-16 2.5?9E-14 1.716E-12 1.194E-10 3.:56E-09 5.035E-08 4.825E-09 6.798E 49
Pr:4 f5% d L607E-021.667E-021.777E-02 2.083E 02 2.511E-02 2.516E421.749E42 4.353E43 2.005E471.950E-07

Pr:41 N-241 2.450E-05 3.93BE-07 3.752E-07 3.407E-07 2.4ME-07 9.257E4B 3.157E491.945E-D 3.203E-28.0.000E+00 0.000E+00
N:4 M407 2.450E45 0.000!+00 6.387E-11 1.827E-10 5.181E-101.031E-091.309E491.142E49 5.20E-10 0.000Et00 0.000E+00
Pr:41 MM :.450E-05 0.000E40 2.674E-16 2.323E-15 2.290E 141.505E-13 7.203E 131.544E 12 2.4%E-119.795E-12 8.514E-12
cc !u Th-2D 2.450E 4 5 0.000E+031.74?E-19 4.590E-191.550E-16 3.296E-15 6.3DE-14 5.342E-D 2.675E-121.967E-13 2.50!!-13
Pr:41 @5H j) UME47 3.753E47 3.409E-07 2.05E47 9 M0E-09 4.467E-091.144E49 5.515E-10 8.994E-12 B.765E-12

a
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1 m in! Fadi;sttivity h o; ras. Ve; sic: 5 JC 03/ W 94 17:!' P3;s 30
'

' .um RE!M.D' Ft.WLING-MERAGE NES DATA & LOWEF G M UE!

7ile E'EW.IN.NE4

Oote/Shr(e C t;s5 5 d u j O!el All Cath ays |i

'Farent and Progeny orintic3! Radicanlide Cottr!Ntion3 Indicated
l

brent Produ:t '! ranch :m ;,t) (ares /yr}/(pCi/g). |

.) ?j; Fraction t 0.000E+001.000E+00 3400E+00 . N0!413.000E41 1.000E+02 3.000E+021.000E43 3.000E+031.000E44
... ... ...... ...... . .. ...... .... ... ........ ...... . ....... ......... . . ..... ......... ..... ... .. ... .

Fr:4: G:: . .Wd :: 7.6ME-01 ? (95E-017.693E-01 '.(77E417.557Ei17.5995 017.091E-015.01?E410.000E+00 0.000E+00
fr:42 ;-2H LC00E40 6 000E40 ?.45BE-11 1.0:3E-10 : B6E-10 2.6HE-10 2.76:E 09 5.405E-09 6.767E-08 9.65?E 49 9.206E-09
6 ::: la 100EC 0.000E00 '.3%i-17 : 03?!-14 '.':3E-15 : ?25E-14 2.514E-13 ! J3!E-12 1.394E 10 :.035E-11 2.7?3E 11-

. :42 'D 1 000E 40 0.000E+00 1 9 1!-:: '.0015-2: 1 32:E-!? 4.!93E-13 1.485E-16 2.9 3E-15 3.135E-14 1 3 9E 14 3.167E-14 . 1
'

S -:4: ic:h 1 A00E40 0.000E+00 U 36E 25 3.015E-23 U !:E-:1 7.601E-19 9.193E-17 4.477E-15 2.126E-13 2.315E-13 4.40$E-13'
cr:42 4-210 1.:XE +00 MME+00 0.000E+00 W36C-;5 2.49E-22 5.31BE-:01.449E-171.:?0E-15 5.t0!E-13 2.2:9E-12 4.25:E-12
Pr24 dDU(;; 7.46E-017.635E-017,683E-017.677E417.657E-017.58?E-017.091E-015.018E-019.682E49 9.238E-07
::::::: ::::::: :::::,2:= ::::::r = :::::: := :::::::: ==.:-::: ::::::::= :::::::: :::::: : :::.: :== :::::::: :::::::::

3ran:h Fruti:n :s the asalatise factor for the j'th principal radionuclide daughter' CtHSRF(j) : SRF(1)*BRF(2): BRF( j ),.

The D5R inc!udes contributions fice associated (talf-life t 0.5 n) daughters.

Sin;ia Radiondide 50i1 Guialines G(1,1) in pC!/;
EasicRadiationOcseLimit 20 ares /yr

Nuclide

(i) ': 0.M0E 40 1.000E40 3.000E+00 1.000E+0! 3.000E41 L000E+02 3.000!+02 1.000E+03 L000E+03 1.000E44
. ..... ......... ......... . ....... ....... . ......... ......... ......... ......... ......... .........

As-241 L 462E+01 3.4RE01 2.47;E+01 3.51?E+01 L63tE+01 a.075E+01 5.E?EEt01 2.366E+02 4.82BE+06 5.022E+06'
O 107 9.000E+00 U13E40 '9.654E+00 1.137E+01 1.315E01 9J2BE+01 1.007E+04 1.343E+11 *8.652E+13 *B.652E+1?
Pu 238 4.148E01 4.1B!!+01 4449E41 4.494E+01 5.277E+01 M 54E+01 4.30 E+0 6.937E+04 1.M6E+07- 1.25:E47
Pc2P 3.701E+01 3J02:41 3.703E41 L 707E+01 L 718E+0! 3.759E41 4,043E+01 5.813E+01- 3.365E OS .3.3096+09
P A 40 ' '00E41 L700E+01 3.702E41 .70BE+01 17:!E+01 3.78(E+01 4.136E41 6.27:E41 2.064E+06 .4 050E+06

" M 41 1.n?E+0: '.SSE03 L6HE+03 1.440E+03 1.195E+03 1.193Et03- 1.715E+03 6.89E+03 1.4%E+03 1.533E49
Pr:42 .E41 L 204E+ 01 LiO!E+01 3.00BE41 Lv?E41 3.953E41 4.231E41 5.974E+01 L098E*04 3.247E4;'

::::::: :::::::: ::::::4 . :.-:: ::= :::::::: :::::::: :::::::: ::::::::- ::::::::: 2:: ,3::: :::::::::

*At m cifi: nt!vit< limit

lurced Dose /Swrce Ratios DSR(i.t) in (aree/yr )/(;E!/g)
and Single Radionuclide Soil Guidelines G(i,t) in 90i/g

at tain : time H ainine single radionuclide scii ;uideline
andattaanatiaeofeaximustotaldose=0.000E+00 years

u lide it.itial tain 05R(i.tmin) G(i,ttin) 0!R(i, trax) G(i.tesi)
(;) a:i/; (years) (PCi/g) (;0!/g) - i

. .. ........ ................ .........- ......... ........ .........

. !+ :41 L040E-01 0.000E+00 8.666E-01 3.462E41-S.666E-01-3.462Et01 ;

Cs-137 3.:70E 01 0.000E+00 L333E+00 9.000E+00 L333E+00 9.000E+00 -
Cr:P 2 A0:543 LOME+00 7233E-01 4.14?E41 7.233E-01 4.148!+01
fr:39 : :i3E40 0.000E+00 !.106E41 3.701E+01 *.106E 41 L701E+01
Pr 240 2.1?0E-01' ;'E40 9.109E-01 3.700E+01 6.109E-M L700!+01'

Fe241 LIME 42 " J4 a 0,06 2.623E42 1.144E43 1.607E-02 1.967E+03
' Or:42 LOXE03 0.000E+00 7.696E 01 L903E+01- 7.,696Er01 3.903E+01 1

:::::: ::::::::= ::::-::::::::::= ::::::::: ::::::::: ::::::: :::::::::
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Figure C-1
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TOTAL DOSE: All isotopes and Pathways Summed
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Figure C-2

DOSE: All Isotopes Summed
Water Independent Pathways
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Figure C-3
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DOSE: All Isotopes Summed |
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RasidualRadioactivityProgras, Version 5.00 03/12/94 09:18 Page 2 - '

Susaary * RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

Filo : 8:PAWLIN.0R3

Dose Conversion Factor (and Related) Paraseter Sussary

| | Current | | Paraseter
Genul- Parameter | Value | Default | Name

.....,.............................................................,...........+...........,..............

A-1 | Ground external gassa, volume DCF's, (aren/yr)/(pCi/ cat *3): | | |
A-1 |Ac-227+D,soildensity 1.0 g/cn**3 | 2.760E+00 | 2.760E+00 | DCF1( 1,1)
A-1 | Ac-227+D , soil density 1.8 g/cs**3 | 1.520E+00 | 1.520E+00 | DCF1( 1,2)

A-1 | | | |

A-1 |As-241 ,soildensity: 1.0 g/ce**3 | 4.790E-02 | 4.790E-02 | DCF1( 2,1)

A-1 |Aa-241 ,soildensity 1.8 g/ cess) | 2.580E-02 | 2.580E-02 | DCF1( 2,2)

A-1 | | | |

A-1 |Cs-137+0,soildensity=1.0g/cs**3 | 5.030E+00 | 5.030E+00 | DCF1( 3,1)
A-1 |Cs-137+D,solldensity: 1.8 g/cs**3 | 2.770E+00 | 2.770E+00 | DCF1( 3,2)

A-1 | | | |

A-1 | NP-237+D , soll density 1.0 g/ces*3 | 1.610E+00 | 1.610E+00 | DCF1( a,1)

A-1 |Np-237+D,soildensity: 1.8 g/cas*3 | 8.900E-01 | 8.900E-01 | DCF1( 4,2)

A-1 | | | |

A-1 |Pa-231 ,soildensity: 1.0 g/cs *3 | 2.210E-01 | 2.210E-01 | DCF1( 5,1)

A1 |Pa-231 ,soildensity=1.8g/ cat:3 | 1.210E-01 | 1.210E-01 |- DCF1( 5,2)

A-l'| | | |

A-1 ! Pb-210+D , soil density : 1.0 g/ css 3 | 4.870E-03 | 4.870E-03 | DCF1( 6,1)
A-1 |Pb-210+D,soitdensity=1.8g/cs**3 | 2.310E-03 | 2.310E-03 | DCF1( 6,2)

A-1 | | | | :
'

A-1 |Pu-238 ,soildensity=1.0g/cs**3 | 1.560E-03 | 1.560E-03 | DCF1( 7,1)

A-1 |Pu-238 ,soildensity 1.8 g/cs**3 | 6.650E-04 | 6.650E-04 | DCF1( 7,2)

A-1 | | | |

A-1 |Pu-239 ,soildensity=1.0g/ca*:3 ! 8.140E-04 | 8.140E-04 | DCF1( 8,1)
'

A-1 |Pu-239 .soildensity 1.8 g/ cats 3 | 3.760E-04 | 3.760E-04 | DCF1( 8,2)

A-1 | | | |

A-1 |Pu-240 ,soildensity=1.0g/cs**3 | 1.480E-03 | 1.480E-03 | DCF1( 9,1)

A-1 |Pu-240 ,soildensity: 1.8 g/ce**3 | 6.350E-04 | 6.350E-04 | DCF1( 9,2)

A-1 | | | |

A-1 | Pu-241tD , soil density 1.0 g/cs**3 | 1.880E-05 | 1.880E-05 | DCF1(10,1)

A1 |Pu241+D,soildensity 1.8 g/cs**3 | 1.050E-05 | 1.050E-05 | DCF1(10,2)

A-1 | | | |

A-1 |Pu-242 ,soildensity 1.0 g/cs**3 | 1.240E-03 | 1.240E-03 | DCF1(12,1)

A-1-|Pu-242 ,soildensity 1,8 g/cs *3 | 5.290E-04 | 5.290E 04 | DCF1(12,2)

A-1 | | | |

A1 | Ra 226+D , soll density 1.0 g/cs**3 | 1.550E+01 | 1.550E+01 | DCF1(13,1)

A1 !Ra-226+D,solldensity=1.8g/ce**3 | 8.566E+00 | 8.560E+00 | DCF1(13,2)

A-1 | | | |

A1 |Ra-228+D,solldensity=1.0g/ cast 3 | 8.180E+00 | 8.180E+00 | DCF1(14,1)

A-1 |Ra-228+D,solldensity 1.8 g/cs**3 | 4.510E+00 | 4.510E+00 | DCF1(14,2)

A-1 | | | |

A-1 |Th-220+D,soildensity: 1.0 g/cs**3 | 1.330E401 | 1.330E+01 | DCF1(15,1)

A-1 |Th-228tD,solldensity 1.8 g/cass3 | 7.360E+00 | 7.360E+00 | DCF1(15,2) -

A-1 -| | | |

A-1 |Th229+D,soildensity 1.0 g/cas*3 , | 2.200E+00 | 2.200E+00 | DCF1(16,1)
A-1 | Th-229+0 , soil density : 1.8 g/ce**3 | 1.210E+00 | 1.210E+00 | DCF1(16,2)

A-1 | | | |

A-1 |Th-230 ,soildensity 1.0 g/ cst:3 | 2.110E-03 | 2.110E-03 | DCF1(17,1)

A-1 |Th-230 ,soildensity: 1.8 g/ce**3 | 1.030E-03 | 1.030E-03 | DCF1(17,2)

A-1 | | | |

A-1.|Th-232 ,soildensity=1.0g/cs**3 | 1.350E-03 | 1.350E-03 | DCF1(18,1)

A-1 |Th-232 ,soildensity 1.8 g/ca**3 | 6.040E-04 I 6.040E-04 | DCF1(18,2)

- - - . _ - - _ - _ _ - _ _ _ _ _ _
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'2esidualRadioactivityProgras, version 5.00 03/12/94 09:18 Page 3
Sussary . RESRAD: FAWLING-AVERAGE ORISE DATA & LOWER FD VALVES

filo 8:PAWLIN.0R3 |
|

Dese Conversion Factor (and Related) Parameter Sussary (continued)
|

| | Current | | Paraseter
Genu | Paraseter | Value | Default | Nase

'

.....,.............................................................,...........,...........,..............

A-1 |U-233 soilderisity=1.0g/cs**3 | 1.400E-03 | 1.400E-03 | DCF1(19,1),

A-1 |U-233 soildensity: 1.8 g/cs *3 | 7.120E-04 | 7.120E-04 | DCF1(19,2),

A-1 | ! | | |

A-1 |V-234 soil density = 1.0 g/cs**3 | 1.580E-03 | 1.580E-03 | DCF1(20,1),

A-1 |U-234 soildensity: 1.8 g/ cst:3 | 6.970E-04 | 6.970E-04 | DCF1(20,2),

A-1 | | | |

A-1 |U-235+D soildensity: 1.0 g/cs* 3 | 8.940E-01 ' B.940E-01 | DCF1(21,1),

A-1 |U-235+D soil density = 1.8 g/cass3 | 4.900E-01 | 4.900E-01 | OCF1(21,2),
;

A-1 | | | |
'

A-1 |U-236 soildensity 1.0 g/ css 3 | 1.350E-03 | 1.350E-03 | OCF1(22,1).

A-1 |V-236 soil density : 1.8 g/ cst:3 | 5.800E 04 | 5.800E-04 | DCF1(22,2),

A-1 | | | |

A-1 |U-238+D soildensity 1.0 g/cs *3 | 1.270E-01 | 1.270E-01 | DCF1(23,1),

A-1 |V-238tD soil density = 1.8 g/ cst:3 | 6.970E-02 | 6.970E-02 i DCF1(23,2),

| | | |
A-3 |Depthfactors,groundexternalgassa disensionless: ! | |
A-3 |Ac-227+D,soildensity=1.0g/cs**3, thickness:.15a | 7.900E-01 | 7.900E-01 | FD( 1,1,1)
A-3 | Ac-227+D , soil density : 1.0 g/ css 3, thickness 0.5 s | 9.700E-01 | 9.700E-01 | FD( 1,2,1)
A-3 | Ac-227+D , soil density : 1.0 g/ css 3, thickness : 1.0 m ; 1.000E+00 | 1.000E+00 | FD( 1,3,1) 1

A-3 |Ac-227+D,soildensity=1.8g/cass3, thickness =.15a | 9.100E-01 | 9.100E-01 | FD( 1,1,2)
A-3 |Ac-227+D,soildensity: 1.8 g/ css 3, thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD( 1,2,2)
A-3 |Ac-227+D,soildensity=1.8g/ css 3,thicki,ess:1.0a | 1.000E+00 | 1.000E+00 | FD( 1,3,2)
A-3 | | | |

A-3 |As241 soildensity 1.0 g/cs:43, thickness : .15 s | 9.400E-01 | 9.400E-01 | FD( 2,1,1),

A-3 |As-241 soildensity: 1.0 g/csss3, thickness : 0.5 s | 1.000E+00 | 1.000E+00 | FD( 2,2,1),

A-3 As-241 soil density : 1.0 g/cs *3, thickness : 1.0 s | 1.000E+00 | 1.000Et00 | FD( 2,3,1),

A-3 |As-2a1 soildensity: 1.8 g/cs *3, thickness = .15 a | 1.000E+00 | 1.000E+00 | FD( 2,1,2).

A-3 |As-241 soil density = 1.8 g/ce:83, thickness 0.5 a | 1.000E+00 | 1.000E+00 | FD( 2,2,2),

A-3 |As-241 soil density = 1.8 g/csss3, thickness 1.0 a | 1.000E+00 | 1.000E+00 | FD( 2,3,2),

A-3 | | ! |
A-3 | Cs-137+D , soil density = 1.0 g/cs**3, thickness .15 s | 7.200E-01 | 7.200E-01 | FD( 3.1,1)
A-3 | Cs-137+D , soil density = 1.0 gice**3, thickness 0.5 a | 9.800E-01 | 9.800E-01 | FD( 3,2,1)
A3 |Cs-137+D,soildensity 1.0 g/cs**3, thickness 1.0 s | 1.000E+00 | 1.000E+00 | FD( 3.3,1)
A3 | Cs-137+0 , soil density : 1.8 g/cs**3, thickness .15 a | 9.100E 01 | 9.100E-01 | FD( 3,1,2)
A-3 | Cs-137+D , ., oil density : 1.8g/cs**3, thickness =0.5s | 1.000Et00 | 1.000E+00 | FD( 3,2,2)
A-3 |Cs-137+D,soildensity=1.8g/ cst:3, thickness =1.0s | 1.000Et00 | 1.000E+00 | FD( 3,3,2)
A-3 | | | |
A-3 |Np-237+D,soildensity 1.0 g/cs**3, thickness : .15 s | 8.200E-01 | 8.200E-01 | FD( 4.1.1)

.A-3 |NP-237+D,soildensity: 1.0 g/cs**3, thickness 0.5 s | 1.000E+00 | 1.000E+00 | FD( 4.2.1)
A3 | NP-237+D , soil density = 1.0 g/cs**3, thickness 1.0 s | 1.000Et00 | 1.000E+00 | FD( 4,3,1)
A-3 |NP-237+D,soildensity=1.8g/csss3, thickness:.15s | 9.300E-01 | 9.300E-01 | FD( 4,1,2)
A-3 | Np-237+D , soil density = 1.8 g/cs**3, thickness : 0.5 s | 1.000E+00 | 1.000Et00 | FD( 4,2,2)
A-3 | Np-237+D , soil density : 1.8 g/ css 3, thickness = 1.0 s | 1.000E+00 | 1.000E+00 | FD( 4,3,2)

A3 | <| | |

A-3 |Pa-231 ,soildensity 1.0 g/cass3, thickness .15 a | 7.900E-01 | 7.900E-01 | FD( 5,1,1)
A-3 |Pa-231 ,soildensity: 1.0 g/ css 3, thickness = 0.5 a | 1.000E+00 | 1.000E+00 | FD( 5,2,1)

A-3 |Pa-231 ,soildensity 1.0 g/cass3, thickness : 1.0 s | 1.000E+00 ~| 1.000E+00 | FD( 5,3,1)

A-3 |94-231 , soil density = 1.8 g/cs**3, thickness = .15 s | 9.200E-01 | 9.200E-01 | FD( 5,1,2)

A-3 |Pa-231 ,soildensity2 1.8 g/cs**3, thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD( 5,2,2)

A-3 |Pa-231 , soil density 1.8 g/cs 43, thickness:1.0s | 1.000E+00 | 1.000Et00 | FD( 5,3,2)

A-3 | | | |
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A-3 | Pb-210+D , soil density 1.0g/ cst:3, thickness: .15 s | 8.800E-01 | 8.800E-01 | FD( 6,1,1)
A3.IPb-210+D,soildensity 1.0 g/ce* 3 thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD( 6,2,1)
A-3 |Pb-210+D,soildensity=1.0g/ cst:3. thickness:1.0s | 1.000E+00 | 1.000E+00 | FD( 6,3,1)
A3 |Pb-210+0,soildensity: 1.8g/ cast 3, thickness:.15a ! 9.700E-01 | 9.700E-01 | FD( 6,1,2)
A-3 |Pb-210+D,soildensity 1.8 g/cass3, thickness 0.5 s | 1.000E+00 | 1.000E+00 | FD( 6,2,2)
A-3 | Pb-210+0 , soil density 1.8 g/cs**3, thickness : 1.0 s | 1.000E+00 | 1.000E+00 | F0( 6,3,2)

A-3 | | | |

A-3 |Pu-238 soil density 1.0g/ cat:3, thickness:.15s ! 9.300E-01 | 9.300E-01 | FD( 7,1,1),

A-3 |Pu-238 soildensity: 1.0 g/cs**3, thickness 0.5 s | 1.000E+00 | 1.000E+00 | FD( 7,2,1),

A4 |Pu-238 soildensity: 1.0g/ css 3, thickness:1.0a | 1.000E+00 | 1.000E+00 | FD( 7,3,1),

A-3 |Pu-238 soildensity 1.8 g/cass3, thickness : .15 s | 1.000E+00 | 1.000E+00 | FD( 7,1,2),

A-3 |Pu-238 soildensity 1.8 g/ cat *3, thickness : 0.5 e | 1.000E+00 | 1.000Et00 | FD( 7,2,2),

A-3 |Pu-238 soil density 1.8 g/cs *3, thickness 1.0 m | 1.000E+00 | 1.000E+00 | FD( 7,3,2),

An | | | |

A-3 |Pu-239 soildensity=1.0g/ cst:3, thickness:.15s | 9.200E-01 | 9.200E-01 | FD( 8,1,1),

A-3 |Pu-239 ,soildensity 1.0g/ css:3, thickness:0.5s | 1.000Et00 | 1.000E+00 | FD( S,2,1)

A-3 |Pu-239 soildensity 1.0 g/ cst:3, thickness : 1.0 m | 1.000E+00 | 1.000E+00 | FD( 8,3,1),

A-3 |Pu-239 , soil density : 1.8 g/cs *3, thickness .15 s | 1.000E+00 | 1.000E+00 | FD( 8,1,2)

A4 |Pu-239 soil density 1.8 g/cs**3, thickness : 0.5 a | 1.000E+00 | 1.000E+00 | FD( 8,2,2),

A4 |Pu-239 ,soildensity2 1.8g/ce**3, thickness =1.0s | 1.000Et00 | 1.000E+00 | FD( 8,3,2)

A-3 | | | |

A4 |Pu-240 ,soildensity 1.0g/ css 3, thickness:.15a | 9.200E-01 | 9.200E-01 | FD( 9,1,1)

A-3 |Pu-240 soil density = 1.0 g/cs**3, thickness 0.5 s | 1.000E+00 | 1.000E+00 | FD( 9,2,1)
,

A-3 |Pu-240 , soil density : 1.0 g/csi 3, thickness 1.0 e | 1.000E+00 | 1.000E+00 | FD( 9,3,1)

A4 |Pu-240 soildensity: 1.8g/ css 3, thickness: .15 s | 1.000E+00 | 1.000E+00 | FD( 9,1,2),

A-3 |Pu-240 soildensity=1.8g/ cat *3, thickness:0.5s | 1.000E+00 | 1.000E+00 | FD( 9,2,2),

A-3 |Pu-240 soil density : 1.8 g/cs**3, thickness 1.0 s | 1.000E+00 | 1.000E+00 | FD( 9,3,2),

A-3 | | | |

A-3 |Pu-241+D,soildensity 1.0 g/ cst:3, thickness : .15 s | 9.010E-01 | 9.010E-01 | FD(10,1,1)
A-3 |Pu-241+0,soildensity 1.0g/ cst:3, thickness =0.5s | 1.000E+00 | 1.000E+00 | FD(10,2,1)
A-3 |Pu-241+D,soildensity 1.0g/ce**3, thickness:1.0a | 1.000E+00 | 1.000E+00 | FD(10,3,1)
A4 | Pu-241+0 , soil density : 1.8g/ cst:3, thickness: .15 s | 9.830E-01 | 9.830E-01 | FD(10,1,2)
A3 | Pu-241+D , soil density : 1.8g/csst3, thickness =0.5s | 1.000E+00 | 1.000E+00 | FD(10,2,2)
A-3 !Pu-241+D,solldensity 1.8g/cs**3, thickness:1.0s | 1.000E+00 | 1.000E+00 | FD(10,3,2)

A-3 ! | | |

A-3 |Pu-242 ,soildensity 1.0g/ cst:3, thickness:.15a | 9.600E-01 | 9.600E-01 | FD(12,1,1)

A-3 |Pu-242 soil density : 1.0 g/cs**3, thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD(12,2,1)
,

A-3 |Pu-242 ,soildensity 1.0g/cs**3, thickness:1.0a | 1.000E+00 | 1.000E+00 | FD(12,3,1)

A-3 |Pu-242 ,soildensity: 1.8 g/cs**3, thickness .15 s | 1.000E+00 | 1.000E+00 | FD(12,1,2)

A4 |Pu-242 ,soildensity: 1.8 g/ css 3, thickness 0.5 e | 1.000E+00 | 1.000E+00 | FD(12,2,2)

A-3 |Pu-242 soil density : 1.8g/ cat *3, thickness:1.0s | 1.000E+00 | 1.000E+00 i FD(12,3,2)
,

A3 | | | |

. A-3 |Ra-226+D,soildensity 1.0g/cs**3, thickness:.15s | 6.300E41 | 6.300E-01 | FD(13,1,1)
A3 | Ra-226+D , soil density = 1.0 g/ cst:3, thickness 0.5 e , | 9.200E-01 | 9.200E-01 | FD(13,2,1)
A3 | Ra-226+D , soil density : 1.0g/cs**3, thickness:1.0e | 1.000E+00 | 1.000E+00 | FD(13,3,1)

A3 |Ra-226+0,soildensity 1.8 g/cs**3, thickness .15 e | 8.500E-01 | 8.500E-01 | FD(13,1,2)
A-3 |Ra-226+D,soildensity=1.8g/cs23, thickness =0.5s | 1.000E+00 | 1.000E+00 | FD(13,2,2)

A3 |Ra-226+D,solldensity=1.8g/ cst:3. thickness:1.0a | 1.000Et00 | 1.000E+00 | FD(13,3,2)

A3 | | | |
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A-3 | Ra-228+D , soit density = 1.0 g/cs**3, thickness = .15 s | 6.800E-01 | 6.8ME-01 | FD(14,1,1)
A-3 | Ra-228+0 , soil density 2 1.0 g/cs**3, thickness = 0.5 s | 9.7ME-01 | 9.700E-01 | F0(14,2,1)
A-3 | Ra-228+0 , soil density = 1.0 g/cs**3, thickness = 1.0 s | 1.000E+00 | 1.000E+00 | FD(14,3,1)
A-3 | Ra-228+D , soil density = 1.8 g/cs*83, thickness = .15 s | 8.500E-01 | 8.5HE-01 | FD(14,1,2)
A-3 | Ra 228+D , soil density = 1.8 g/ cast 3, thickness = 0.5 s | 1.000Et00 | 1.000E+00 | FD(14,2,2)
A-3 !Ra-228t0,soildensity=1.8g/cs**3, thickness =1.0a | 1.000E+00 | 1.000E+00 | FD(14,3,2)
A-3 | | | |
A-3 |Th-228+D,soildensity=1.0g/cs**3, thickness =.15s | 6.100E-01 | 6.100E-01 | FD(15,1,1)
A-3 | Th-228+D , soil density = 1.0 g/cs**3, thickness = 0.5 s | 9.400E-01 | 9.400E 01 | FD(15,2,1)
A-3 |Th-228+D,solldensity=1.0g/cs**3, thickness =1.0s | 1.000E+00 | 1.000E+00 | FD(15,3,1)
A-3 | Th-228+D , soil density = 1.8 g/ cast 3, thickness = .15 s | 7.500E-01 | 7.500E-01 | FD(15,1,2)
A-3 !Th-228t0,soildensity=1.8g/ cst:3, thickness =0.5e | 1.000E+00 | 1.000E+00 | FD(15,2,2)
A-3 ' Th-228+D , soil density = 1.8 g/cs**3, thickness = 1,0 s | 1.000E+00 | 1.000E+00 | FD(15,3,2)
A-3 | | | |
A-3 |Th-229+D,soildensity=1.0g/cs**3, thickness =.15s | 6.500E-01 | 6.500E-01 | FD(16,1,1)
A-3 |Th-229tD,soildensity=1.0g/cs**3, thickness =0.5s | 9.500E-01 | 9.500E-01 | FD(16,2,1)
A-3 |Th-229+D,soildensity=1.0g/cs**3, thickness =1.0s | 1.000E+00 | 1.000E+00 | FD(16,3,1)
A-3 |Th-229t0,soildensity=1.8g/cs**3, thickness =.15e ! 8.500E-01 | 8.500E-01 | FD(16,1,2)
A-3 |Th-229tD,soildensity=1.8g/cs**3, thickness =0.5s | 9.900E-01 | 9.900E-01 | FD(16,2,2)
A-3 | Th-229t0 , soil density = 1.8 g/cs**3, thickness = 1.0 a | 1.000E+00 | 1.000E+00 | FD(16,3,2)
A-3 | | | |
A-3 |Th-230 , soil density = 1.0 g/cs**3, thickness = .15 s | 9.300E-01 | 9.300E 01 | FD(17,1,1)
A-3 |Th-230 , soil density = 1.0 g/cs**3, thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD(17,2,1)
A-3 |Th-230 ,soildensity=1.0g/cs**3, thickness =1.0s | 1.000Et00 | 1.000E+00 | F0(17,3,1)
A-3 |Th-230 ,soildensity=1.8g/cs**3, thickness =.15s | 1.000E+00 ! 1.000E+00 | FD(17,1,2)
A-3 |Th-230 , soil density = 1.8 g/ cst:3 thickness = 0.5 e | 1.000Et00 | 1.000E+00 | FD(17,2,2)
A-3 |Th-230 ,soildensity=1.8g/cs**3, thickness =1.0s | 1.000E+H | 1.000E+00 | FD(17,3,2)
A-3 | | | |
A-3 |Th-232 ,soildensity=1.0g/cs**3, thickness =.15s | 9.500E-01 | 9.500E 01 | FD(18,1,1)
A-3 |Th232 ,soildensity=1.0g/ cats), thickness =0.5a | 1.000Et00 | 1.000E+00 | FD(18,2,1)

A-3 |Th-232 ,soildensity=1.0g/cs**3, thickness =1.0s | 1.0ME+00 | 1.0HE+00 | FD(18,3,1)
A-3 |Th-232 ,soildensity=1.8g/:s**3, thickness =.15a | 1.000E+00 | 1.000Et00 | FD(18,1,2)
A-3 |Th-232 ,soildensity=1.8g/cs**3, thickness =0.5s | 1,000E+00 | 1.000E+00 ; FD(18,2,2)
A-3 |Th232 ,soildensity=1.8g/cs**3, thickness =1.0e ! 1.000E+M | 1.000E+H | FD(18,3,2)
A-3 | | | |

A-3 |U233 ,soildensity=1.0g/cs**3, thickness =.15a ! 9.600E-01 | 9.600E 01 i FD(19,1,1)
A-3 |U-233 ,soildensity=1.0g/ce**3, thickness =0.5s | 1.000E+00 | 1.000E+00 | FD(19,2,1)

A3 |U-233 ,soildensity=1.0g/ cast 3, thickness =1.0a | 1.000Et00 | 1.0ME+00 i F0(19,3,1) i
A-3 | U-2% ,soildensity=1.8g/cs**3, thickness =.15s | 1.M0E+00 | 1.M0E+M | FD(19,1,2) -|
A-3 |b-233- ,soildensity=1.8g/cs**3, thickness =0.5s | 1.000E+00 | 1,000E4M | FD(19,2,2) !

- A-3 ; U-233 ,soildensity=1.8g/cs**3, thickness =1.0a ! 1.000E+00 | 1.000E+00 | FD(19,3,2) !

A3 | | l' | )
A-J !U-234 ,soildensity=1.0g/cs**3, thickness =.15a ! 9.000E-01 | 9.0ME-01 | FD(20,1,1)
A3 |U-234 , soil density = 1.0 g/cs**3, thickness = 0.5 e . | 1.000E+00 | 1.000E+00 | FD(20,2,1)
A-3 |U-234 ,soildensity=1.0g/cs**3, thickness =1.0m | 1.000E+00 | 1.000E+00 | FD(20,3,1)
A3 |U-234 ,soildensity=1.8g/cs**3, thickness =.15a | 1.000E+00 | 1.000E+00 | FD(20,1,2)

A-3 |U-234 ,soildensity=1.8g/cs**3, thickness =0.5s | 1.000E+00 | 1.000E+00 | FD(20,2,2)
A-3 |U-234 ,soildensity=1.8g/cs**3, thickness =1.0a | 1.000E+00 | 1.0ME+00 | FD(20,3,2)
A-3 | | | |



. . --. . - .

.

RosidualRadioactivityProgras, Version 5.00 03/12/94 09:18 Page 6
'

Sussary ' RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

File 8:PAWLIN.0R3

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

| | Current | | Parasater
Genu | Paraseter | Value | Default | Nase
.....,............................................................ 4.......... 9...........g..............

A-3 |U235+0 . soil density = 1.0 g/cs 0 , thickness .15 a | 8.700E-01 | 8.700E-01 | F0(21,1,1)
A-3 |U235+0 .soildensity 1.0 g/cs**3, thickness 0.5 a | 1.000Et00 | 1.000E+00 | FD(21,2,1)
A-3 !U235+D , soil density = 1.0 g/cs:43, thickness : 1.0 s | 1.000E+00 | 1.000E+00 | FD(21,3,1)
A3 |U-235+0 ,soildensity 1.8 g/cs 0 , thickness .15 a | 1.000E+00 | 1.000E+00 | F0(21,1,2)
A-3 |U-235+D .soildensity 1.8 g/ case), thickness = 0.5 s | 1.000E+00 | 1.000E+00 | FD(21,2,2)
A-3 |U-235tD ,soildensity=1.8g/cas3, thickness =1.0a | 1.000E+00 | 1.000E+00 | FD(21,3,2)
A-3 | | | |
A-3 |U-236 , soil density 1.0 g/cs* 0 , thickness .15 e ! 9.400E-01 | 9.400E-01 | FD(22,1,1)
A-3 |U-236 ,solidensity 1.0g/ cast 3, thickness:0.5a | 1.000E+00 | 1.000E+00 | FD(22,2,1)
A-3 |U-236 solldensity: 1.0g/cq**3, thickness:1.0m | 1.000E+00 | 1.000E+00 ! F0(22,3,1)
A-3 |U-236 , soil density = 1.8 g/cs**3, thickness = .15 e ! 1.000E+00 | 1.000E+00 | FD(22.1.2)
A3 |U-236 ,soildensity 1.8 g/cas*3, thickness = 0.5 e | 1.000E+00 ! 1.000E+00 | FD(22,2,2)
A3 |U-236 ,soildensity=1.8g/cs:43, thickness =1.0e ' 1.000E+00 | 1.000E+00 | FD(22,3,2)
A3 | | | |
A-3 |V-238+D ,soildensity: 1.0g/cass3, thickness =.15e j 7.800E-01 | 7.800E 01 | FD(23,1,1)
A3 |U-238+D ,soildensity 1.0 g/cas*3, thickness = 0.5 s | 1.000E+00 | 1.000Et00 | FD(23,2,1)
A-3 |U-238+D ,s)ildensity=1.0g/ce**3, thickness:1.0m | 1.000E+00 | 1.000E+00 | FD(23,3,1)
A-3 |U-238+D ,soitdensity 1.8g/ce**3, thickness =.15s | 8.800E-01 | 8.800E 01 | FD(23,1,2)
A-3 |U-238+D ,soildensity 1.8 g/cs*0, thickness 0.5 a | 1.000Et00 | 1.000E+00 | FD(23,2,2)
A-3 |U-238+0 ,soildensity 1.8g/ cats 3, thickness =1.0a | 1.000Et00 | 1.000Et00 | FD(23,3,2)

| | | |
81 |Doseconversionfactorsforinhalation,eree/pti: | | . |

8-1 |Ac-227+D | 6.700E+00 | 6.700E+00 | DCF2( 1)
81 ' Aa 241 | 5.200E-01 | 5.200E-01 | DCF2( 2)
8-1 |Cs-137+D | 3.200E-05 | 3.200!-05 | DCF2( 3)
81 |Mp-237+0 | 4.900E-01 | 4.900E-01 | DCF2( 4) i

8-1 ' Pa-231 |1.300E+00|1.300E+00|DCF2(5)
81 |Pb-210+0 | 2.100E-02 | 2.100E-02 | OCF2( 6)
8-1 |Pu-238 | 4.600E 01 | 4.600E-01 | DCF2( 7)
8-1 |Pu-239 | 5.100E-01 | 5.100E 01 | OCF2( 8)
8-1 |Pu-240 |5.100E-01|5.100E-01|DCF2(9)
6-1 |Pu-241tD | 1.000E-02 | 1.000E 02 | DCF2(10)
8-1 |Pu-242 | 4.800E-01 | 4.000E-01 | DCF2(12)
81 |Ra-226+D | 7.900E-03 | 7.900E-03 | OCF2(13)
8-1 |Ra-228+0 | 4.500E 03 | 4.500E-03 | DCF2(14)
81 |Th-228+0 | 3.100E-01 | 3.100E-01 | OCF2(15)
8-1 |Th-229+D | 2.000E+00 | 2.000E+00 | DCF2(16) |

8-1 |Th-230 | 3.200E-01 | 3.200E-01 | DCF2(17) 1

8-1 |Th-232 | 1.600E+00 | 1.600Et00 | DCF2(18) ,

8-1 |V-233 | 1.300E-01 | 1.300E-01 | DCF2(19) |

8-1 |U234 | 1.300E-01 | 1.300E-01 | DCF2(20) |
8-1 |U-235+0 | 1.200E-01 | 1.200E-01 | DCF2(21) |
8-1 |U-236 | 1.200E-01 | 1.200E-01 | DCF2(22)

'

81 |U-238+D < | 1.200E-01 | 1.200E-01 | DCF2(23)
| | | |

D1 | Dose conversion f actors for ingestion, eres/pti: | | |

D1 |Ac-227+D | 1.500E 02 | 1.500E-02 | DCF3( 1)
01 |As241 | 4.500E-03 | 4.500E-03 | OCF3( 2)
D1 |Cs-137+0 | 5.000E-05 | 5.000E-05 | DCF3( 3)
0-1 |Np-237+0 | 3.900E-03 | 3.900E-03 | DCF3( 4)
D-1 |Pa-231 | 1.100E-02 ! 1.100E-02 | DCF3( 5)
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Menu | Parameter | Value | Default | Nase
...................................................................,...........,...........,..............

0-1 |Pb210+0 | 6.700E-03 | 6.700E-03 | DCF3( 6)
01 |Pu238 | 3.800E-03 | 3.800E-03 | OCF3( 7)
D-1 |Pu239 | 4.300E-03 | 4.300E-03 | DCF3( 8)
0-1 |Pu240 | 4.300E 03 | 4.300E-03 | DCF3( 9)
0-1 |Pu241+D | 8.6ME-05 | 8.600E-05 | DCF3(10)
0-1 !Pu-242 | 4.100E 03 | 4.100E-03 | DCF3(12)
0-1 |Ra226+D | 1.100E-03 | 1.100E 03 | OCF3(13)
0-1 |Ra-228+0 | 1.2ME-03 | 1.200E-03 | DCF3(14)
01 |Th-228+0 | 7.500E-04 | 7.500E-04 | DCF3(15)
0-1 |Th-22HD | 4.300E-03 | 4.300E 03 | OCF3(16)
0-1 |Th-230 | 5.300E-04 | 5.3ME 04 | DCF3(17)
01 |Th-232 | 2.800E-03 | 2.800E-03 | DCF3(18)
0-1.|U-233 | 2.700E-04 | 2.700E-04 | DCF3(19)
0-1 |U-234 | 2.600E-04 | 2.600E-04 | OCF3(20)
0-1 |U-235+0 | 2.500E-04 | 2,500E-04 | DCF3(21)

0-1 |U-236 | 2.500E 04 | 2.500E-04 | OCF3(22)
0-1 |U238+0 | 2.500E-04 | 2.500E-04 | DCF3(23)

'
| | |

0-34|Foodtransferfactors: | | |
0-34|Ac-227+0, plant /soilconcentrationratio,disensionless | 2.500E-03 | 2.500E-03 | RIF( 1,1)
0 34 | Ac-227+0 , beef / livestock-intake ratio, (pC1/kg)/(pci/d) | 2.000E-05 | 2.000E 05 | RTF( 1,2)
0-34 | Ac-227+0 , allk/ livestock-intake ratio, (pCl/L)/(pCI/d) | 2.000E-05 | 2.000E-05 | Rif( 1,3)
0-34| | | |
0<34|As241 , plant / soil concentration ratio, dimensionless | 1,000E-03 ! 1.000E-03 | RTF( 2,1) |

0-34|An-241 , beef / livestock-intake ratio, (pti/kg)/(pci/d) | 5.000E-0$ | 5.M0E-05 | RTF( 2,2)
0-34|As-241 , silk / livestock-intake ratio, (pCi/L)/(pCl/d) | 2.000E-06 | 2.000E-06 | RTF( 2,3)
0-34| | | |
0-34 | Cs 137t0 , plant / soil concentration ratio, disensionless | 4.0ME-02 | 4.000E-02 | RTF( 3,1)
0 34 | Cs-137+0 , beef / livestock-intake ratio, (pCi/kg)/(PCi/d) | 3.000E-02 | 3.000E 02 | RTF( 3,2)
0-34 | Cs-137+0 , silk / livestock-intake ratio, (pCi/L)/(pC1/d) | 8.000E 03 | 8.000E 03 | RTF( 3,3)
0-34| | | | |
0-36|NP237t0, plant /soilconcentrationratio,disensionless | 2.000E-02 | 2.000E-02 | RIF( 4,1)
0-34 | Np-237t0 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | Rif( 4,2) I

0-34 | Np-237+0 , silk / livestock intake ratio, (pCi/L)/(pCi/d) ! 5.0ME-06 | 5.000E-06 | RTF( 4,3) l

0-34| | | |
'

0-34|Pa-231 , plant /soll concentration ratio, dimensionless | 1.000E-02 | 1.000E-02 | RTF( 5,1)
D-34|Pa231 , beef / livestock intake ratio, (pCi/kg)/(pC1/d) | 5.000E-03 | 5.000E-03 | RTF( 5,2)
034|Pa-231 , silk /llvestock-intake ratio, (pCi/L)/(pC1/d) | 5.000E-06 | 5.0ME-06 | RTF( 5,3)
034| | | |
0-34 | Pb-210+0 , plant / soil concentration ratio, disensionless | 1.000E 02 | 1.000E 02 | Rif( 6,1)
0 34 | Pb-210+0 , beef / livestock-intake ratio, (pCi/kg)/(pCl/d) | 8.0ME-04 | 8,000E-04 | RlF( 6,2) |

0 34 i Pb 210+0 , silk / livestock-intake ratio,'(pci/L)/(pCi/d) | 3.000E-04 | 3.000E-04 | RTF( 6,3)

0-34| | | |

034|Pu-238 , plant / soil concentration ratio, disensionless , | 1.000E-03 | 1.000E-03 | RTF( 7,1)
034|Pu238 . beef / livestock intake ratio, (pCi/kg)/(pCl/d) | 1.000E 04 | 1.000E-04 | RTF( 7,2)
0-34|Pu238 , ellk/ livestock intake ratio, (pCi/L)/(pCi/d) | 1.000E-06 | 1.000E-06 | RTF( 7,3)

0-34| | | |

0-34|Pu-239 , plant /soilconcentrationratio,disensionless | 1.000E-03 | 1.000E-03 | Rif( 8,1)
034|Pu-239 . beef / livestock intake ratio, (pCl/kg)/(pCi/d) | 1.0ME-04 | 1.M0E 04 | RTF( 8,2)
0-34|Pu-239 , silk / livestock-intake ratio, (pci/L)/(pCi/d) | 1.M0E-06 | 1.000E 06 | RTF( 8,3)

0-34| | | |
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Suasary REERAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

File- 8:PAWLIN.0R3

Dose Conversion Factor (and Related) paraseter Suosary (continued)

| | Current | | paraseter
Genu | Parameter | Value | Default | Name

.....p............................................................,...........+...........+..............

D-34IPu-240 , plant / soil concentration ratic, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 9,1)
0-34|Pu-240 , beef / livestock-intake ratio, (pCl/kg)/(PCi/d) | 1.000E-04 | 1.000E-04 | RTF( 9,2)

=L-34|pu-240 , silk / livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-06 -| 1.000E-06 | RTF( 9,3) *

D-34| | | |
D-34 | Pu-241+D , plant / soil con;entration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(10,1)
0-34 | Pu-241+D , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF(10,2)
D-34 | Pu-241+D , silk / livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-06 | 1.000E-06 | RTF(10,3)

0-34| | | |

D-34|Pu-242 , plant / soil concentration ratio, disensionless | 1.000E-03 | 1.000E-03 | RTF(12,1)
D-34|Pu-242 , beef / livestock-intake ratio, (pCi/kg)/(PCi/d) | 1.000E-04 | 1.000E-04 | RTF(12,2)

D-34|Pu-242 , silk / livestock-intake ratio, (pti/L)/(PCi/d) |1.000E-06|1.000E-06|RTF(12,3)
D-34| | | |
D-34 | Ra-226+D , plant / soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF(13,1)
D-34 | Ra-226tD , beef / livestock-intake ratio, (pti/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | Rif(13,2)
D-34 | Ra-226tD , milk / livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | Rif(13.3)
0-34| | | |
D-34 | Ra-22B+D , plant / soil concentration ratio, dimensionless |4.000E-02|4.000E-02|RTF(14,1)
0-34 | Ra-228tD , oeef/ livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF(14,2)
D-34 | Ra-228+D , silk / livestock-intake ratio, (pti/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF(14,3)

0-34| | | |
D-34 | Th-228tD , plant / soil concentration ratio, dimensionless | 1.000E-03 | 1.000E 03 | RTF(15,1)
0-34 | Th-228tD , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF(15,2)
D-34 | Th-22B+D , silk / livestock-intake ratio, (pti/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF(15,3)

D-34| | | |
~D-34|Th-229+D, plant /soilconcentrationratio,dimensionless | 1.000E-03 | 1.000E-03 | RIF(16,1)
0-34 | Th-229tD , beef / livestock-intake ratio, (pti/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF(16,2)
D-34 | 1h-229+D , silk / livestock-intake f elis, (PCi/L)/lpCi/d) |5.000E-06|5.000E-06|RTF(16,3) .

0-34| | | |

D-34|Th-230 , plant / soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(17,1)
D34|Th-230 , beef / livestock-intake ratio, (pci/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF(17,2)

D-34|Th-230 , silk / livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF(17,3)

0-34| | | |

D-34|Th-232 , plant / soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF(18,1)

D-34|Th-232 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF(18,2)

D-34|Th-232 , milk / livestock-intake ratio, (pti/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF(18,3)

0-34| | | |

D-34|U-233 , plant /soilconcentrationratio,dimensionless | 2.500E-03 | 2.500E-03 | RTF(19,1)

D-34!U-233 , beef / livestock intake ratio, (PCl/kg)/(pti/d) | 3.400E-04 | 3.400E-04 | RTF(19,2)

D-34|U-233 , silk / livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF(19,3)

D-34| | | |

D-34|U-234 , plant / soil concentration ratio, disensionless | 2.500E-03 | 2.500E-03 | RTF(20,1) '

D34|U-234 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF(20,2)
- ]

D-34|U-234 , silk / livestock-intake ratio, (pci/L)/(pti/d) | 6.000E-04 | 6.000E-04 | RTF(20,3) !

D-34| ,| | |
\

D-34|U-235tD , plant / soil uncentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF(21,1)
0-34|U235+0 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | Rif(21,2) |
D-34|U-235+D , silk / livestock-intake ratio, (pCi/L)/(pC1/d) | 6.000E-04 | 6.000E-04 | RTF(21,3) |

0-34| | | | 1

0-34|U-236 , plant / scil concentration ratio, disensionless | 2.500E-03 | 2.500E-03 | RTF(22,1)

D-34|U-236 , beef / livestock-intake ratio, (pti/kg)/(pCi/d) | 3.400E-04 | 3.400E 04 | RTF(22,2)

D-34|U-236 , ailk/ livestock-intake ratio, (pti/L)/(pC1/d) ! 6.000E-04 | 6.000E-04 | RTF(22,3) j

l
1
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Summary . RESRAD: FAWLING-AVERAGE CRISE DATA & 10WER KD VALUES

File * 8:PAWLIN.0R3

Dose Conversion Factor (and Related) Paraseter Suasary (continued) I
i
1

| | Current | | Parameter
Menu | Parameter ! Value | Default | Nate
.....,... . .......................................................,...........+...........,..............

D-34|U-238+D , plant / soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF(23,1)
0-34|U-239+0 , beef / livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF(23,2)
D-34!U-238+D , silk / livestock-intake ratio, (pCi/L)/(pci/d) | 6.000E-04 | 6.000E-04 | RTF(23,3)

| | | |
D-5 |Bioaccumulationfactors, freshwater,L/kg: | | |
0-5 | Ac-227+D , fish | 1.500E+01 | 1.500E+01 | BIOFAC( 1,1)
D-5 | Ac-227+D , crustacea and sollusks | 1.000E+03 | 1.000E+03 | BIOFAC( 1,2)
0-5 | | | |
D-5 |As-241 , fish | 3.000E+01 | 3.000E+01 | 810FAC( 2.1)
0-5 |An-241 .crustaceaandsollusks | 1.000E+03 ! 1.000E+03 | 810FAC( 2,2)
D-5 | | | |
D-5 |Cs137+D, fish | 2.000E+03 | 2.000E+03 | 810FAC( 3,1)
D-5 | Cs-137+D , crustacea and sollusks | 1.000E+02 | 1.000E+02 | BIOFAC( 3,2)
0-5 | | | |
D-5 | Mp-237+b , fish | 3.000E+01 | 3.000E+01 | B10FAC( 4,1)
D-5 | Np-237+0 , crustacea and sollusks | 4.000E+02 ; 4.000Et02 | 810FAC( 4,2)
0-5 | | | |
D-5 |Pa-231 , fish | 1.000E+01 | 1.000Et01 | 810FAC( 5,1)
05 |Pa-231 ,crustaceaandsollusks ! 1.100E+02 | 1.100Ef 02 | 810FAC( 5,2)
0-5 | | | |
D-5 | Pb-210+D , fish | 3.000E+02 | 3.000E402 | BIOFAC( 6,1)
0-5 | Pb-210t0 , crustacea and sollusks | 1.000E+02 | 1.000E+02 | 810FAC( 6,2)
D-5 | | | |
D-5 |90-238 , fish | 3.000E+01 | 3.000E+01 | 810FAC( 7,1)
D-5 |Pu-238 . crustacea and sollusks | 1.000Ef 02 | 1.000E+02 | B10FAC( 7,2)
D-5 I | | |
D-5 |Pu-239 . fish | 3.000Et01 | 3.000E+01 | B10FAC( 8,1)
0-5 |Pu-239 ,crustaceaandsollusks | 1.000E+02 | 1.000E+02 | BIOFAC( 8,2)
0-5 | | | |-
D-5 |Pu-240 , fish | 3.000Et01 | 3.000E+01 | 210FAC( 9,1)
D-5 |Pu-240 ,crustaceaandsollusks | 1.000E+02 | 1.000E+02 | B10FAC( 9,2)
0-5 | | | |
D-5 | Pu-241+D fish | 3.000Ef 01 | 3.000E+01 | B10FAC(10,1)
0-5 | Pu-241+D , crustacea and sollusks | 1.000E+02 | 1.000E+02 | 810FAC(10,2)
D-5 | | | |
D-5 |Pu-242 , fish | 3.000E+01 | 3.000E+01 | 810FAC(12,1)
D-5 |Pu-242 ,crustaceaandsollusks | 1.000E+02 | 1.000E+02 | B10FAC(12,2)

i

D-5 | | | |
D-5 | Fa-226+D , fish | 5.000E+01 | 5.000E+01 | 810FAC(13,1)
05 | Ra-226t0 , crustacea and sollusks | 2.500E+02 | 2.500E+02 | 810FAC(13,2)
D-5 | | | | ,

D5 |Ra-228t0, fish | 5.000E+01 | 5.000E+01 | 810FAC(14,1)
,

D5 |Ra-228+D,crustaceaandsollusks | 2.500E+02 | 2.500E+02 | 810FAC(14,2) 1

05 | ,| | | j
D-5 |Th-228+D, fish | 1.000E+02 | 1.000E+02 | B10FAC(15,1)

'

D-5 |Th-228+0,crustaceaandsollusks ! 5.000E+02 | 5.000E+02 | 810FAC(15,2)

D-5 | | | | l

D-5 |Th-229+0, fish | 1.000E+02 | 1.000E+02 | 810FAC(16,1)
'

D-5 | Th-229tD , crustacea and sollusks | 5.000E+02 | 5.000E+02 | 210FAC(16,2)

D-5 | | | |

i
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File B:PAWLIN.0R3

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

| | Current | | Paraseter
Genu | Paraceter | Value | Default | Nase
.....,............................................. .......................................,..............

0-5 |Th-230 , fish | 1.000E+02 | 1.000E+02 | B10FAC(17,1)

D-5 |Th-230 ,crustaceaandsollusks | 5.000E+02 | 5.000E+02 | 810FAC(17,2) >

0-5 | | | |

0-5 |Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC(18,1)

0-5 |Th-232 ,crustaceaandsollusks | 5.000Et02 | 5.000E+02 | BIDFAC(18,2) '

0-5 | | | |

0-5 |U-233 , fish ! 1.000Et01 1 1.000E+01 | B10FAC(19,1)

0-5 |U-233 , crustacea and sollusks ! 6.000E+01 | 6.000Et01 | BIOFAC(19,2)

D-5 | | | |

0-5 |U-234 , fish | 1.000E+01 | 1.000E+01 | 810FAC(20,1)

D-5 |U-234 , crustacea and sollusks | 6.000Et01 | 6.000E+01 | BIOFAC(20,2)

0-5 | | | |
D-5 |U-235tD , fish | 1.000E+01 | 1.000Et01 | 810FACG;,.,
0-5 |U-235tD , crustacea and sollusks | 6.000Et01 | 6.000E+01 | BIOFAC(21,2)

0-5 | | | |

0-5 |U-236 , fish | 1.000Et01 | 1.000E+01 | BIOFAC(22,1)

D-5 |U-236 ,crustaceaandsollusks ! 6.000E+01 | 6.000E+01 | B10FAC(22,2)

0-5 | | | |
D-5 |U-23B+D , fish | 1.000E+01 | 1.000E+01 | 810FAC(23,1)
0-5 |U-238+D ,crustaceaandsollusks | 6.000Et01 | 6.000E+01 | BIOFAC(23,2)
EB2:22232:31322:t:It222:21:3223 *12:2* :t:I*22:23:322 3321:1 1-102:323333 33I3I2:333:2*2:1333233321I22--22

e

d
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Sussary ' RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

File * 8:PAWLIN.0R3

Site-Specific Paraseter Sussary
i

| | User | | UsedbyRESRAD | Paraseter !
Menu | Paraseter | Input | Default | (If different fica user input) | Name

..... .~...............................................,_... .....p..........,................................,..............

R011 | Area of contasinated zone (s**2) |2.000E+03|1.000E+04| | AREA---

R011 | Thic1 ness of contasinated zone (s) |1,000Et00|2.000E+00| ---
| THICK 0

R011 | Length parallel to aquifer ficw (a) |4.500E+01|1.000E+02| --- |LCIPAQ
R011 | 8asic radiation dose limit (sres/yr) |3.000001|3.000E+01| |BRLD-

R011 | Tir,e since placement of material (yr) |0.000E+00|0.000E+00| -- | 11
R011 | Times for calculaticas (yr) |1.000D00|1.000Et00| --- | T( 2)
R011 | Tises for calculations (yr) |3.000D00|3.000D00| --- | T( 3)
Roll | Tises for calculations (yr) | 1.000D01 | 1. 000001 | -- |T(4)

,

R011 | Times for calculations (yr) | 3.000D01 | 3.000001 | | T( 5)--
1

R011 | Times for calculations (yr) |1.000E+02|1.000E+02| -- | T( 6)
R0l! | Times for calculations (yr) |3.000D02|3.000E+02| -- | T( 7)
R011 | Tises for calculations (yr) |1.000D03|1.000E+03| | 1( 8)--

R011 | fises for calculations (yr) |3.000E+03|3.000E+03| -- | i( 9) *

R011 | Tises for calculations (yr) |1.000D04j1.000D04| | f(10)---

| | | | |
R012 | Initial principal racionuclide (pCi/g): As-241 |1.070E-01|0.000Et00| -- | 51( 2)
R012 | Initial principal radionuclide (pCi/g): Cs-137 !3.505E-01|0.000D00| - | 51( 3) :

R012 | Initial principal radionuclide (pCi/g): Pu-238 |1.720E-01|0.000E+00| -- | 51( 7) ,

R012 | Initial principal radionuclide (pCi/g): Pu-239 |2.130E-01|0.000Et00| | 51( B) |
-

R012 | Initial principal radionuclide (pCi/g): Pu-240 |2.000E-02|0.000E+00| -- . | S1( 9) i

R012 | Initial principal radionuclide (PCi/g): Pu 241 | 5.000E-03 | 0.000D00 | -- | 51(10) o

R012 ! Initial principal radionuclide (pti/g): Pu-242 |4.000E-04|0.000Et00| --- | 51(12)
R012 | Initial principal radioraclide (pci/g): U 235 | 1.000E-01 | 0.000D00 | --- | 51(21) .

R012 | Initial principal radionuclide (pCi/g): U-238 |8.420E-01|0.000000| - | $1(23)
R012 | Concentrction in grour.dwater (pCi/L): An-241 | not used | 0.000E+00 | | W1( 2)--

R012 | Concentration in groundwater (pCi/L): Cs-137 | not used | 0.000E+00 | - | W1( 3) .i
R012|Concentrationingroundwater (pCi/L): Pu-238 | cot used | 0.000D00 | -- | W1( 7) |
R012 | Concentration in grounhater (pCi/L): Pu-239 | not used | 0.000D00 | | W1( 8) |

-

R012 | Concentration in groundwr,ter (pti/L): Pu-240 |notused |0.000E*00| - | Wl( 9) !

| W1(10) IR012 | Concentration in groundwater (pCi/l ): Pu-241 | not used | 0.000E+00 | ---

R012|Coricentrationingroundwater (pci/t b Pu-242 | not used | 0.000E+00 | | W1(12) i---

R012 | Concentration in groundwater (pCi/L): U-235 | not used | 0.000Et00 | -- | Wl(21) |
R012|Concentrationingroundwater (pCi/L): U-238 | not used | 0.000E+00 | | W1(23)---

!

| | | | | |

R013 | Cover depth (si | 0.000E+00 | 0.000D00 | -- |C0VERO
R013 | Density of cover saterial (g/ casa 3) | not used | 1.500E+00 | |OENSCV---

R013 | Cover depth erosion rate (s/yr) | not used | 1.000E-03 | --- |VCV
R013 | Density of contaminated zone (g/cata3) | 1.500E+00 | 1.500D00 | |DENSCZ---

R013 j Contaminated zone erosion rate (s/yr) |6.000E-04|1.000E-03| |VCZ-

R013!Contasinatedzonetotalporosity |4.000E-01|4.000E-01| |TPCZ-

R013|Contaminatedzoneeffectiveporosity |2.000E-01|2.000E-01| |EPCI---

R013 | Contasinated zone hydratlic conductivity (s/yr) |1.000E+01|1.000D01| -- |HCCZ
R013|Contasinatedzonebparameter |5.300E+00|5.300D00| |BCZ--

R013 | Husidity in air (g/s s3) |notused |8,000E+00| --- | HUMID
R013 | Evapotranspiration coefficient |8.540E01|5.000E-01| --- |EVAPTR
R013 | Precipitation (s/yr) | 1.020D00 | 1.000D00 | --- |PRECIP
R013 | Irrigation (s/yr) |0.000E+00|2.000E-01| |RI---

R013|Irrigationpode | overhead | overhead | - |10!iCH
R013|Runoffcoefficient |3.000E-01|2,000E-01| |RUN0FF--

R013 | Watershed area for nearby streas or pond (sta2) |4.600E+06|1.000Et06| |WAREA--

-1

|
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Sussary RESRAD: PAWLING-AVEPAGE ORISE DATA & LOWER KD VALUES

filo B:PAWLIN.0R3 |

Site-specific Paraseter Suesary (continued)

| | User | | Used by RESRAD | Paraseter
Genu | Paraseter ! Input | Default | (If different from user input) | Nase
.....,. ...................................~........... ...........,...........,................................+..............

R013|Accuracyforwater/soilcomputations |1.000E-03|1.000E-03| Rombergfailuresoccurred |EPS
| | | | |

R014 | Density of saturated zone (g/cs**3) |1.500E+00|1.500E*00| --- |DENSAQ
R014|Saturatedzonetotalporosity |4.000E-01|4.000E-01| -- |TPSZ
R014|Saturatedzoneeffectiveporosity |2.000E-01|2.000E-01| --- |EPSZ
R014 | Saturated zone hydraulic conductivity (s/yr) i1.000E+02|1.000E+02| --- |HCSZ
R014|Saturatedzonehydraulicgradient !2.000E-02|2.000E-02| -- |H6W1
R014|Saturatedzonebparaseter |S.300Et00|5.300E+00| --- |BSZ
R016 | Water table drop rate (s/yr) |6,000E-04|1.000E-03| --- |VWT
RG14 | Well pusp intake depth (a below water table) |1.000Et01|1.000E+01| --

|DWIBWT
R014|Model: Nondispersion (HD) er Mass-Balance (MB) |ND |ND | ---

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

| | | | |

R015|Nusberofunsaturatedzonestrata |1 |1 | |NS--

P015 | Unsat. Zone 1, thickness (s) |4.000E+00|4.000E+00| --- | H(1)
R015 | Unsat. Zone 1, soil density (g/ce**3) |1.500E+00|1.500E+00| --

| DENSUZ(1)
ROIS|Unsat.Ione1,totalporosity |4.000E-01|4.000E-01| --- | TPUZ(1)
R015|Unsat. zone 1,effectiveporosity |2.000E-01|2.000E-01| | EPUZ(1)---

R015'|Unsat. zone 1, soil-specificbparaseter !5.300Et00|S.300E+00| -- | BUZ(1)
R015 | Unsat. zone 1, hydraulic conductivity (s/yr) |1.000E+01|1.000E+01| -- | HCUZ(1)

| | | | |

R016|DistributioncoefficientsforAn-241 | | | |
R016| Contasinated zone (ce**3/g) |1.900E+03|2.000Et01| -- | DCHUCC( 2)
R016| Unsaturated zone 1 (cs**3/g) |1.900E+03|2.000E+01| | DCNUCU( 2,1)--

R016| Saturated zone (cs**3/g) |1.900E+03|2.000E+01| -- | DCNUCS( 2)
R016| Leach rate (/yr) !0.000E+00|0.000E+00| 3.657E-05 | ALEACH( 2)

R016| Solubilityconstant |0.000E+00|0.000E+00| -- | SOLUBK( 2)
| | | | |

R016|DistributioncoefficientsforCs-137 | | | |
R016| Contasinated zone (ce**3/g) |1.700E+02|1.000E+03| --- | OCNUCC( 3)
R016| Unsaturated zone 1 (es**3/g) |1.700E+02|1.000E+03| --- | DCHUCU( 3,1)

R016| Saturated zone (cs**3/g) |1.700E+02|1.000E+03| -- | OCNUCS( 3)
R016| Leach rate (/yr) |0.000E+00|0.000E+00| 4.083E-04 | ALEACH( 3)

R016| Solubilityconstant |0.000E+00|0.000E+00| -~ ! $0LU8K( 3)
; I | | |

R016|DistributioncoefficientsforPu-238 | | | |
R016| Contaminated zone (cs**3/g) |5.500E+02|2.000E+03| --- | DCNUCC( 7)
R016| Unsaturated zone 1 (es**3/g) |5.500E+02|2.000Et03| | OCNUCU( 7,1)---

R016| Saturated zone (es**3/g) |5.500E+02|2.000E+03| -- | DCNUCS( 7)
R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.263E-04 ! ALEACH( 7)
R016| Solubilityconstant |0.000Et00|0.000E+00| --- | SOLUBK( 7)

| | ; | |

R016|DistributioncoefficientsforPu-239 | | | |
-R014| Contasinated zone (cs**3/g) |5.500E+02|2.000E+03| --- | OCNUCC( 8)

R016| Unsaturated zone 1 (es**3/g) |5.500E+02|2.000Et03| --- | DCNUCU( B,1)

R016| Saturated zone (es**3/g) !5,500E+02|2.000E+03| --- | DCHUCS( 8)
R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.263E-04 | ALEACH( 8)

| SOLUBK( 8)2016| Solubilityconstant |0.000E+00|0.000E+00| ---

._.
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Suasary . RE5 RAD: FAWLING-AVERA6E ORISE DATA & LOWER KD VALUES

File B: PAWL 1N.0R3

Site-Specific Parameter Sussary (continued)

| | User | | UsedbyRESRAD | Paraseter
Denu| Paraseter ! Input | Default | (If different from user input) | Name

.....,..................................................+.... ..................,................................+..............

R016 | Distribution coef ficients for Pu 240 | | | |

R016| Contaminated zone (cst 3/9) |5.500E62|2.000Et03| --- | OCNUCC( 9)
'R016| Unsaturated zone 1 (catt3/g) !5.500E+02|2.000E+03| --- | DCNUC0( 9,1)

R016| Saturated zone (cst:3/g) |5.500Et02|2.000E+03| | OCNUC5( 9)---

R016! Leach rate (/yr) |0.000E+00|0.000E+00| 1.263E-04 | ALEACH( 9)
R016| Solubilityconstant !0.000E+00|0.000E+00| --- ! SOLUBK( 9)

| | | | |

R016|OlstributioncoefficientsforPu-241 | | | |
R016| Contaminated zone (cass3/g) |5.500E402|2.000E+03| --- | DCNUCC(10)
R016| Unsaturated zone 1 (ess:3/g) |5.500E+02|2.000E+03| --- | OCHUCU(10,1)

R016| Saturated zone (ce**3/g) |5.500E+02|2.000E+03| --- | DCPJC5(10)
R016| Leach rate (/yr) |0.000E+00|0.000E400| 1.263E-04 | ALEAd(10)
R016| Solubilityconstant |0.000E+00|0.000E+00| |50tVBK1M)--

| | | | |

R016 | Distribution coefficients for Pu-242 | | | |

R016| Contasinated zone (cass3/g) |5.500E+02|2.000E+03| ---
| DCNUCC(12)

R016| Unsaturated zone 1 (cs**3/g) !5.500E+02|2.000E+03| | DCNUCU(12,1)---

R016| Saturated zone (cst:3/g) |5.500Et02|2.000Et03| --- |DCNUC5(12)
R016| Leach rate (/yr) !0.000E+00!0.000E+00| 1.263E-04 | ALEACH(12)

R016! Solubilityconstant |0.000Et00|0.000E+00| --- | 50t.UBK(12)

| ; | | |

R016 | Distribution coefficients for U-235 | | | |
R016| Contaminated zone (ce**3/g) |1.500E+01|5.000E401| --- ! DCNUCC(21)
R016| Unsaturated zone 1 (cat *3/g) |1.500Et01|5.000E+01| --- | OCNUCU(21,1)

R016| Saturated zone (cat:3/g) |1.500E+01|5.000E+01| --- | DCNUC5(21)

R016| Leach rate (/yr) !0.000E+00|0.000E+00| 4.575E-03 | ALEACH(21) ,

R016| Solubilityconstant |0.000E400|0.000E+00| | 50LUBK(21)---

| | | ; |

R016|DistributioncoefficientsforU-238 | | | |

R016| Contaminated zone (catt3/g) |1.500C+01|5.000E+01| | OCHUCC(23)---

| DCNUCU(23,1)R016| Unsaturated zone 1 (cast 3/g) |1.500E+01|5.000E+01| ---

| DCHUC5(23)R016| Saturated zone (cass3/g) |1.500E+01|5.000E+01| --

R016| Leach rate (/yr) |0.000Et00l0.000Et00| 4.575E-03 | ALEACH(23)

R016| Solubilityconstaat |0.000E+00|0.000Et00| --- | 50LU6K(23)
; | | | |

R016|DistributioncoefficientsfordaughterAc-227 | | | |

R016| Contaminated zone (cs**3/g) |4.500E+02|2.000E401| --- | DCr .C( 1)
| DCNUCU( 1,1)R016| Unsaturated zone 1 (es**3/g) |4.500E+02|2,000Et01| ---

| DCNUC5( 1)2016| Saturated zone (es**3/g) |4.500E+02|2.000E+01| ~-

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.544E-04 | ALEACH( 1)
2016| Solubilityconstant |0.000E+00|0.000E+00| --- | 50LUBK( 1)

| | | | |

R016|DistributioncoefficientsfordaughterNp-237 | | | |
R016| Contaminated zone (es**3/g) |-1.000E+p0|-1.000E+00| 2.036E+02 ; OCNUCC( 4)

A016| Unsaturated zone 1 (cass3/g) |-1.000E+00|-1.000E+00| 2.036E402 | DCHUCU( 4.1)

R016| Saturated zone (es**3/g) |-1.000E+00|-1.000E+00| 2.036E+02 | DCNUC5( 4)
0016| Leach rate (/yr) |0.000E+00|0.000Et00| 3.411E-04 | ALEACH( 4)

| SOLUBK( 4)R016| Solubilityconstant |0.000E+00|0.000E+00| --
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Suasary : RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

File * 8:PAWLIN.0R3

Site-specific Paraceter Sussary (continued) ;
!

| | User ! | vsedbyRESRA0 | Paraseter '

Manu| Paraseter | Input ! Default | (If different from user input) | Nase
.....,....................... ........~................,...........,...........,....................... ........,..............

R016 | Distribution coefficients for daughter Pa-231 | | | |
R016 Contasinated zone (cass3/g) !5.500E+02|5.000E+01| | DCNUCC( 5)

---

R016| Unsaturated zone 1 (cass3/g) |5.500E+02|5.000E+01| ! DCNUCU( 5,1)-~

R016| Saturated zone (ce**3/g) |5.500E+02|5.000E+01| | DCNUC5( 5)
--

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.263E 04 | ALEACH( 5)
R016| Solubilityconstant |0.000E+00|0.000E+00| | SOLUBK( 5)---

| | | | |
R016|DistributioncoefficientsfordaughterPb-210 | | | |
R016| Contasinated zone (cs**3/g) |2.700E+02|1.000E+02| | DCNUCC( 6)--

R016| Unsaturated zone 1 (cst:3/g) |2.700E+02|1.000E+02| | DCHUCU( 6,1)~-

R016| Saturated zone (cs**3/g) |2.700E+02|1.000E+02| | DCHUC5( 6)-~

R016| Leach rate (/yr) |0.000Et00|0.000E+00| 2.572E-04 | ALEACH( 6)
R016| Solubilityconstant |0.000E+00|0.000E+00| | 50LUBK( 6)---

| | | | |
R016 | Distribution coefficients for daughter Ra-226 | | | |
R016| Contasinated zone (cas*3/g) !5.000E+02|7.000E+01| ! DCNUCC(13)

-~

R016| Unsaturated zone 1 (cs**3/g) !5.000E+02|7.000E+01| --- | DCNUCU(13,1)
R016| Saturated zone (cais3/g) |5.000E+02|7.000E+01| | DCNUC5(13)

--

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 1.389E-04 | ALEACH(13)
0016| Solubilityconstant |0.000E+00|0.000E*00| -- | 50LUBK(13)

I . I | | | ,

R016|DistributioncoefficientsfordaughterRa228 | | | |
R016| Contaminated zone (cass3/g) !5.000E+02|7.000E+01! | DCNUCC(14)

-~

R016| Unsaturated zone 1 (cas 3/g) |5.000E+02|7.000E+0!| | DCNUCU(14,1)~-

R016| Saturated zone (ce**3/g) |5.000E+02;7.000E+01| | DCNUC5(14)
--

R016| Leach rate (/yr) |0.000E+00|0,000E+00| 1.389E-04 | ALEACH(14)
R016| Solubilityconstant |0.000E+00|0.000E+00| --- | 50LUBK(14)

| | | | |-
R016|DistributioncoefficientsfordaughterTh-228 | | | |
R016| Contasinated zone (cas 3/g) |3.200E+03|6.000E+04| | OCNUCC(15)

--

3016| Unsaturated zone 1 (cass3/g) |3.200E+03|6.000E604| | DCNUCU(15,1)-~

R016| Saturated zone (cass3/g) |3.200E+03|6.000E+04| | DCHUC5(15)
-~

3016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.172E-05 | ALEACH(15)
R016| Solubilityconstaat |0.000E+00|0.000E+00| | 50LUBK(15)---

| | | | |
R016iDistributioncoefficientsfordaughterTh-229 | | | |
R016| Contasinated zone (cats 3/g) |3.200E+03|6.000E+04| | DCNUCC(16)-~

R016| Unsaturated zone 1 (cas 3/g) |3.200E+03|6.000E*04| | DCNUCU(16,1)--

R016| Saturated zone (ce**3/g) |3.200E*03|6.000E+04| --
| DCHUC5(16)

3016| Leach rate (/yr) |0.000E*00|0.000E+00| 2.172E-05 | ALEACH(16)
R016| Solubilityconstant !0.000E+00|0.000E+00| | 50LUBK(16)--

| | | | |
2016|DistributioncoefficientsfordaughterTh-230 | | | |
R016| Contasinated zone (cs**3/g) |3.200E+93|6.000E+04| ---

| DCNUCC(17)-
R016| Unsaturated zone 1 (cs**3/g) |3.200E+03|6.000E+04| | DCNUCU(17,1)-~

R016| Saturated zone (cat:3/0) |3.200Ef03|6.000Et04| | OCNUC5(17)-~

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.172E-05 | ALEACH(17)
R016| Solubilitycoastant !0.000E+00|0.000E+00| | 50LUBK(17)--

. _ _ - _ _ - . - _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ .-
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File * 8:PAWLIN.0R3

Site-5pecific Paraseter Sussary (continued)

| | User | | UsedbyRESRA0 | Paraseter
Genu | Paraseter | Input | Default | (If different free user input) | Name

.....,........ ................. .......................,...........,...........,................................+..............

R016|DistributioncoefficientsfordaughterTh-232 | | | .|
2016| Contasinated zone (cass3/g) |3.200E+03|6.000E+04| ---

| DCNUCC(18)
R016| Unsaturated zone 1 (cs**3/g) |3.200E+03|6.000E+04| | DCNUCU(18,1)---

R016| Saturated zone (cas 3/g) |3.200E+03|6.000E+04| ---
| DCMUCS(18)

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 2.172E-05 | ALEACH(18)
R016| Solubilityconstant |0.000Et00|0.000E+00| --- | 50LU8K(18)

| | | | |
R016|DistributioncoefficientsfordaughterU-233 | | | |.
R016| Contasinated zone (cs**3/g) |1.500E+01|5.000E+01| ---

| DCNUCC(19)
R016| Unsaturated tone 1 (cat *3/g) |1.500E+01|5.000Et01| --- | OCMUCU(19,1)

R016| Saturated zone (cs**3/9) |1.500E+01|5.000E+01| | DCNUC5(19)
--

R016| Leach rate (/yr) |0.000Et00|0.000Et00| 4.575E-03 | ALEACH(19)
R016| Solubilityconstant !0.000E+00|0.000E+00| | 50LUBK(19)

--

| | | | |
R016|DistributioncoefficientsfordaughterU-234 | | | |
R016| Contaminated zone (cat:3/g) |1.500E+01|5.000E+01| ---

| OCNUCC(20)
R016| Unsaturated zone 1 (cs**3/g) |1.500E+01;5.000E+01| | DCNUCU(20,1)---

R016| Saturated zone (ces*3/g) |1.500E+01|5.000E+01| ---
| DCHUC5(20)

R016| Leach rate (/yr) |0.000E+00|0.000E+00| 4.575E-03 | ALEACH(20)
R016| Solubilityconstant |0.000Et00|0.000E+00| --- | 50LUBK(20)

| | | | | i

R016|DistributioncoefficientsfordaughterU-236 | | | | |

R016| Contasinated zone (ce**3/g) |1.500Et01|5.030E+01| ---
| DCHUCC(22)

R016| Unsaturated Zone 1 (cs**3/g) |1.500E+01!5.000E+01| --- | DCNUCU(22,1)

R016| Saturated zone (cat:3/g) |1.500E+01|5.000E+01| --- | DCHUC5(22)
R016| Leach rate (/yr) |0.000E+00|0.000E+00| 4.575E-03 | ALEACH(22)
R016| Solubilityconstant |0.000E+00|0.000E+00| | 50LUBK(22)---

| | | | |
R017 | Inhalation rate (s**3/yr) |8.400E+03|8.400E+03| |INHALR---

R017 | Mass loading for inhalation (g/s**3) |2.000E-04|2.000E-04| --- |MLINH
2017 | Dilution length for airborne dust, inhalation (s)| 3.000E+00 | 3.000E+00 | | LM---

R017|Exposureduration |3.000E+01|3.000E+01| --- |ED
R017|Shieldingfactor, inhalation |4.000E-01|4.000E-01| |SHF3--

A017|Shieldingfactor,etternalgassa |7.000E-01|7.000E-01| |SHF1--

R017|Fractionoftimespentindoors |5,000E-01|5.000E-01| | FIND---

R017 | Fraction of time spent outdoors (on site) |2.500E01|2.500E-01| |FOTO---

R017|Shapefactor,externalgassa |1.000E+00|1.000E+00| | F51--

|: *

<
!
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Sussary ' RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

File : 8:PAWLIN.0R3

Site-5pecific Parameter Sussary (continued)

| | User | | UsedbyRE5 RAD | Paraseter
Manu| Parameter | Input ! Default ! (If dif ferent fros user input) | Mase
.....,..................................................+...........,...........,................................,..............

- R017 | Fractions of annular areas within AREA: | | | |

R017| Outer annular radius (s) : ((1/c) | not used | 1.000E+00 | | FRACA( 1)---

R017| Outer annular radius (s) = ((10/c) | not used | 1.000E+00 | -- | FRACA( 2)
R017| Outer annular radius (a) : [(20/c) | not used | 1.000E+00 | --- | FRACA( 3)
R017| Outer annular radius (a) f(50/c) | not used | 1.M0E+00 | | FRACA( 4)--

R017| Outer annular radius (a) = ((100/c) | not used | 1.M0E+00 | -- | FRACA( 5)
R017! Outer annular radius (a) : ((200/c) !notused |1.000E+00| -- | FRACA( 6)
R017| Outer annular radius (s) = ((500/c) |notused | 1.000EtM | | FRACA( 7)--

R017| Outer annular radius (s) : ((1000/c) !notused |1.000E+00| --- | FRACA( 8)
R017| Outer annular radius (a) = ((5000/c) | not used | 1.000E+00 | --- | FRACA( 9)
R017| Outer annular radius (s) = ((1.E+04/c) | not used | 1.000E+00 | ---

| FRACA(10)
R017 Outer annular radius (s) = ((1.Et05/c) | not used | 0.000E+00 | | FRACA(11)

---

2017| Outer annular radius (a) = ((1.E+06/c) | not used | 0.000E+00 | | FRACA(12)---

| | | | |
R018 | Fruits, vegetables and grain consusption (kg/yr) | 1.600E+02 | 1.600E+02 | | DIET (1)---

R018 | Leafy vegetable consusption (kg/yr) |1.400E+01|1.400E+01| --- | OIEi(2)
R018 | Milk consusption (L/yr) |9.200E+01|9.200E+01| -- | DIET (3)
2018 | Meat and poultry consusption (kglyr) |6.300E+01|6.300E+01| | OlET(4)--

R018 | Fish consusption (kg/yr) |5.400E+00|5.400E+00| | DIET (5)---

R018 | Other seafood consumption (kg/yr) |9.000E-01|9.000E-01| | OlEl(6)---

R018 | Soil ingestion rate (g/yr) |3.650Et01|3.650E+01| -- |50ll
R018 | Orinking water intake (L/yr) |7.300E+02|5.100E+02| |DW1-

R018|Contaminationfractionofdrinkingwater |1.000E+00|1.000E400| --- | FDW

R010|Contasinationfractionofhouseholdwater |1.000E+00|1.000E+00| - |FHHW

|FLWR018|Contaminationfractionoflivestockwater |1.000E+00|1.000E+00| ---

R018|Contaminationfractionofirrigationwater |1.000E+00|1.M0E+00| | FIRW ----

R018|Contasinationfractionofaquaticfood |5.000E-01|5.000E-01| --- |FR9
R018|Contasinationfractionofplantfood |-l |-1 | 0.500E+00 |FPtANT

0018iContasinationfractionofseat |-1 |-1 | 0.100E+00 |FMEAT

R018|Contasinationfractionofsilk |-1 |-1 | 0.100E+00 |FMILK

| | | | |

|LFISR019 | Livestock fodder intake for seat (kg/ day) |6.800E+01|6.800E+01| -

M19 | Livestock fodder intake for silk (kg/ day) | 5,500E+01 | 5.5ME+01 | |LF16--

|LW15R019 ! Livestock water intake for seat (t/ day) |5.000Et01|5.000E+01| ---

R019 | Livestock water intake for silk (L/ day) |1.600E+02|1.600E+02| -- |LW16
R019 | Livestock soil intake (kg/ day) |5.000E-01|5.000E-01| |L5I--

|MLFDR019 | Mass loading for folist deposition (g/s**3) |1.000E-04|1.000E-04| -

|DMR019 | Depth of soll sizing layer (s) |1.500E-01|1.500E-01| ---

|DR001R019 | Depth of foots (a) |9.000E-01|9.000E01| ---

|FGWOWR010|Oriskingwaterfractionfreegroundwater |1.000E+00|1.000Et00| ---

R019|Householdwaterfractionfrosgroundwater | 1.000E+ M | 1.000E+00 | |F6WHH-

|FGWLWR019 | 1.ivestock water fraction from ground water | 1.M0E+M | 1.000E+00 | -

|F6WIRR019|Irrigationfractionfreegroundwater |1.000E+00|1.000E+00| -

| | || | *

C14 | C 12 concentration in water (g/cs**3) | not used | 2.0ME-05 | --- |C12WTR

(14 | C-12 concentration in contaminated soll (g/g) | not used | 3.000E-02 | --- |C12CZ
C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | --- |C50ll
Cl4 |Fractionofvegetationcarbonfromair | not used | 9.800E-01 | -- |CAIR

|DMCC14 | C-14 evasion layer thickness in soil (s) | not used | 3.M0E-01 | ---

C14 | C-14 evasion flui rate froa soil (1/sec) |notused |7.000E-07| --- |EV5N

- - . _ _ _ _ . .- - - - _ - _ . _ _ _ _
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Sussary . RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

File : B: PAWL!N.0R3

Site-5pecific Paraseter Sussary (continued)

| | User | | UsedbyRESRAD | Parameter
Menu | Parameter | Input | Default | (If different fros user input) | Name

........................................................,...........,...........,.................... ......... .,..............

Cl4 | C-12 evasion flux rate from soil (1/sec) |notused |1.000E-10| ---
|REV5N

C14 |Fractionofgraininbeefcattlefeed | not used | 8.000E-01 | ---

|AVFG4
C14 |Fractionofgraininsilkcowfeed |notused |2.000E-01| --- |AVF65

| | | | | ,

0021 | Thickness of building foundation (s) |1.500E-01|1.500E-01| --- |Ft00R
R021 | Bulk densitr of building foundation (g/ce**3) |2.400E+00|2.400E+00| ---

|OENSFL
0021|Totalporosityofthecoversaterial | not used | 4.000E-01 | --- |TPCV
2021|Totalporosityofthebuildingfoundation |1.000E-01|1.000E-01| --- |TPFL
R021|Volumetricwatercontentofthecoversaterial | not used | 5.000E-02 | ---

|PH20CV
R021 | Volusetric mater content of the foundation |3.000E02|3.000E-02| |PH20FL+--

R021 | Diffusion coefficient for raden gas (a/sec): | | | |
R021| incoversaterial | not used | 2.000E 06 | |O!FCV---

R021| infoundationsaterial |3.000E-07|3.000E-07| --- |DIFFL
0021| incontasinatedzonesoil |2.000E-06|2.000E-06| --- |O!FCZ
R021 | Radon vertical' dimension of mixing (a) |2.000E+00|2.000Et00| |HMIX---

0021 | Average annual wind speed (a/sec) |2.000E+00|2.000E+00| | WIND
---

R021 | Average building air exchange rate (1/hr) |5.000E-01|5.000E-01| |REXG
---

R021 | Height of the building (roos)(a) |2.500E+00|2.500E+00| ---
|HRM

R021|Buildinginteriorareafactor | 0.000E+00 | 0.000E+00 | code computed (tise dependent) | FAI
R021 | Building depth below ground surface (a) |1.000E+00|1.000E+00| --- |OMFL
R021|EsanatingpowerofRn-222 gas |2.500E-01|2.500E-01| ---

| EMANA(1)
R021|EsanatingpowerofRn-220 gas |1.500E-01|1.500E-01| | EMANA(2)

---

332122213 35338322:3:23:23:23:333333233 3232:23:223:223:22:22:2221Z333 32322E33123:333IIEtt133:33333333:31:t:33:23:22:2:2:33:2:3

SuasaryofPathwaySelections

Pathway | UserSelection
..............................,....................

1--externalgassa | active
2 -- inhalation (w/o radon)| active
3--plantingestion | active
4--seatingestion | active
5--silkingestion | active
6--aquaticfoods | active
7--drinkingwater | active
8--sollingestion | active
9 -- radon | active

233231522I231721E*T1333322251223:331333333333213233

4
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Suasary : RESRAD: PAWL 1NG-AYERAGE ORISE DATA 1 LOWER KD VALUES

File : 6: PAW |.!M.0R3

ContaminatedZoneDisensions laitialSollConcentrations,pCi/g
......................... .. ..................................

8.r ea : 2000.00 square seters An-241 1.070E-01
. Thickness: 1.00 meters (s-137 3.505E-01

Cover Depth: 0.00 meters Pu-238 1.720E-01

Pu-239 2.130E-01

Pu 240 2.000E-02
Pu-241 5.000E-03

Pu-242 4.000E-04

U-235 1.000E-01

U-238 8.420E-01

Total Dose TOOSE(t), area /yr
BasicRadiationDoseLimit: 30 area /yr

total Mixture Sua M(t) : Fraction of Basic Dose limit Received at Tine (t)
..........................................................................

t (years): 0.000Et00 1.000Et00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000Et03- 1.000E+04

TDOSE(t): 1.833E+00 1.803E+00 1.747E+00 1.566E+00 1.179E+00 5.99BE-01 3.100E-01 5.595E-01 3.635E-03 3.178E-03
M(t): 6.109E-02 6.011E-02 5.822E-02 5.221E-02 3.932E-02 1.999E-02 1.033E-02 1.865E-02 1.212E 04 1.059E-04

Maximus TDOSE(t): 1.833E+00 ares /yr at t = 0.000E+00 years

a

_ _ . . _ _
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Suescry RESRAD: PAWU NG-AVERAGE ORISE DATA & LOWER KD VAtVES

file ' 8:PAWt!N.0R3

Total Dese Contributions TDOSE(i.p,t) for ladividual Radionuclides (i) and Pathways (p)
As ares /yr and fraction of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- ---------------- ---------------- ---------------- ---------------- ---------------- ---------------- ----------------
Nuclide stes/yr fract. stes/yr fract. area /yr fract. sten /yr fract. area /yr fract, stes/yr fract. stes/yr fract.
....... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

As-241 3.133E-03 0.0017 3.942E-02 0.0215 0.000E+00 0.0000 4.217E-02 0.0230 8.643E-05 0.0000 4.930E-060.0000 7.909E-03 0.0043
Cs-137 1.093E+00 0.5964 7.946E-06 0.0000 0.000E+00 0.0000 6.100E-02 0.0333 1.067E-02 0.0058 3.484E-03 0.0019 2.878E-04 0.0002
Pu-238 1.417E-04 0.0001 5.605E-02 0.0306 0.000E+00 0.0000 5.724E-02 0.0312 2.346E-04 0.0001 3.346E-06 0.0M0 1.074E-02 0.M 59
Pu-239 9.629E-05 0.0001 7.696E-02 0.0420 0.000E+00 0.0000 8.022E-02 0.0438 3.28BE-04 0.0002 4.689E-06 0.0000 1.504E-02 0.0082
Pu-240 1.570E-05 0,0000 7.226E-03 0.0039 0.000Et00 0.0000 7.532E-03 0.0041 3.087E-05 0.0000 4.403E-07 0.MM 1.413E-03 0.0008

Pu-241 5.878E-08 0.0000 3.542E-05 0.0000 0.000E+00 0.0M 0 3.766E-05 0.0000 1.544E-07 0.0000 2.201E-09 0.0000 7.063E-06 0.0000
Pu-242 2.621E-07 0.0000 1.360E-04 0.0001 0.000E+00 0.0000 1.436E-04 0.0001 5.887E-07 0.00 M 8.396E-09 0.0000 2.694E-05 0.0000
U-235 5.525E-02 0.0302 8.502E-03 0.0046 0.000Et00 0.0000 5.452E-03 0.0030 3.598E-05 0.0000 8.818E-05 0.M00 4.106E-04 0.0002
U-238 6.615E-02 0,0361 7.15BE-02 0.03?! 0.000E+M 0.0000 4.591E-02 0.0250 3.029E-04 0.0002 7.425E-04 0.0004 3.457E-03 0.0019
3Z3:23I 3:23:3211 E:*232 *2 22:::3 232 22 3I5t:E 32 3*23:3 2:Z** 2:2 13222I $22333:33 323*2E 1 212:23 3:3333 33 3E3333 E31133

Total 1.218E+00 0.6644 2.599E-01 0.1418 0.000E+00 0.0000 2.997E-01 0.1635 1.169E-02 0.0064 4.329E-03 0.0024 3.929E-020.0214

Total Dose Contributions TD05E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
Asares/yrandfractionofTotalDoseAtt*0.000E+00 years

Water Dependent Pathways

Water fish Radon Plant Meat Milk AllPathways
b dio- ---------------- - -------------- ---------------- ---------------- --------------- ---------------- ----------------

~Nuclide eres/yr fract. crea/yr fract. ares /yr fract, stes/yr fract. stes/yr fract. eres/yr fract. area /yr fract.
....... .... .... ...... . ... ... ..... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

Ae-241 0.000E+00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 9.272E-02 0.0506
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.0 met 00 0.0000 1.i68E+00 0.6375
Pu-238 0.000E+00 0.0000 0.000E+00 0.0M0 0.M0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 1.244E-010.0679
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 1.726E-01 0.0942
Pu-240 0.000E+00 0.0000 0.0ME+M 0.M00 0.000E+00 0.0000 0.000E+00 0.M00 0.000Et00 0.0000 0.000E+00 0.0000 1.622E-02 0.0088
Pu-241 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 8.036E-05 0.0000
Pu-242 0.000E+00 0.0000 0.000E+M 0.0000 a 000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 3.075E-04 0.0002
U-235 0.M0E+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 6.974E-02 0.0381
0-238 0.000E+00 0.0M0 0.0ME+00 0.M00 0.M0E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.0ME+00 0.0000 1.881E-01 0.1027
3825233 21:23:332 332:33 3:2221231 333333 E22133333 322333 232312:33 333332 522331E33 131322 333232328 333333 383883133 IttIEE

Total 0.000E+00 0.0000 0.000C+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.833E+00 1.0000

Susofallwaterindependentanddependentpathways.

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ .
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Sussary : RESRAO: PAWLING-AVEPAGE ORISE DATA & LOWER K0 VALUES

file * 8:PAWt!N.0R3

Total Dose Eontributions 1005E(i,p,t) for Individual Radionuclides (i) and Pathways (p)
Asarea/yrandfractionofTotalDoseAtt:1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio---------~~----~~--------------~~----------------------~~---------~~~----
Xuclide eres/yr fract, aren/yr fract, eres/yr fract. ares /yr fract, ares /yr fract. ares /yr fract, ares /yr fract.
....... - -.... ...... - ...... -.... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

An-241 3.128E-03 0.0017 3.936E-02 0.0218 0.000E+00 0.0000 4.210E-02 0.0233 8.629E-05 0.0000 4.922E-06 0.0000 7.896E-03 0.0044
Cs-137 1.068E+00 0.5920 7.763E-06 0.0M0 0.000E+00 0.0000 5.959E-02 0.0330 1.042E-02 0.0058 3.404E-03 0.0019 2.812E-04 0.0002
Pu 238 1.406E-04 0.0001 5.561E-02 0.0308 1.371E-16 0.0000 5.679E-02 0.0315 2.328E-04 0.M01 3.320E-06 0.0000 1.065E-020.0059
Pu-239 9.62BE-05 0.0001 7.695E-02 0.0427 0.000E+00 0.0000 8.020E-02 0.0445 3.287E-04 0.0002 4.688E-06 0.0000 1.504E-02 0.0083
Pu-240 1.569E-05 0.0000 7.225E-03 0.0040 6.234E-23 0.0000 7.530E-03 0,0042 3.087E-05 0.H00 4.402E-070.0000 1.412E-03 0 M08

Pu-241 2.846E-07 0.0000 3.663E-05 0.0000 0.000E+00 0.0000 3.896E-05 0.0000 1.534E-07 0.0000 2.457E-09 0.0000 7.307E-06 0.0000
Pu-242 2.621E-07 0.0000 1.360E-04 0.0001 1.213E-29 0.0000 1.436E-04 0.0001 5.887E-07 0.M00 8.395E-09 0.0000 2.693C-050.0000
U-235 5.500E 02 0.0305 8.465E-03 0.0047 0.0ME+00 0.0000 5,447E-03 0.0030 3.66BE-05 0.0000 8.778E-05 0.0000 4.091E-04 0.0002

U-238 6.584E-02 0.0365 7.126E-02 0.0395 6.719E-16 0.0000 4.570E-02 0.0253 3.015E-04 0.0M2 7.391E-04 0.0004 3.442E-030.0019
::::::: ::::::::= ::::= ::======= ess::: : == ::: :::::= ::::::::= :::::: ::::::::: ::::== :::::::: :::::= :::::::: ::::::

. Total 1.192E+00 0.6609 2.590E-01 0.1437 8.091E-16 0.0000 2.975E-01 0.1650 1.144E-02 0.0063 4.244E-03 0.0024 3.917E-02 0.0217.

Total Dose Contributions 1005E(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As stes/yr and fraction of iotal Dose At t 1.000E+00 years

Water Dependent Pathways

Water fish Radon Plant Meat Milk AllPathways*
R;dio- ---------- - - - - - - - -~~----- - - - - - --- - - - - - - - - - - - - - - - - - - - - - - ~ ~ ~ ~ ~ - - ~ ~ ~

Nuclide ares /yy fract, stes/yr fract. ares /yr fract. stes/yr fract, stes/yr fract. stes/yr fract, stes/yr fra;t.
....... ......... ...... ..... ... ...... ...... .. ...... ......... ...... ......... ...... .. ...... ...... ......... ......

An-241 0.000E+00 0.00M 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.M00 0.000E+00 0.M00 0.000Et00 0.0000 9.257E-02 0.0513
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M 0 0.000E+00 0.0 M0 1.141E+00 0.6329
Pu-238 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0 M00 0.000E+M 0.00M 0.0ME+00 0.0000 0.000E+M 0.0000 1.234E-01 0.0684
Pu-239 0.000E+00 0.0000 0.000E+00 0.M00 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 0.000Et00 0.0000 1.726E-010.0957
Pu-240 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.00M 0.000E+00 0.0000 0.M0Et00 0.0000 0 M0E+M 0.0000 1.621E-02 0.0090
Pu-241 0.000E+M 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 8.334E-05 0.0000
Pu-242 0.000Et00 0.0M0 0.0ME+00 0.0000 0.M0Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 0.0 met 00 0.0M0 3.074E-04 0.0002
U-235 0,000E+00 0.0000 0.0ME+00 0.M00 0.000E+00 0.0000 0.H0E+00 0.0000 0.000E+00 0.0000 0.0ME+00 0.0000 6.945E-02 0.0385

U 238 0.000E+00 0.M00 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0M0 1.873E-010.1039
13 E::" 3 :::t:33 :3323: :3:23331 3:3523 !=2333333 22:3:2 23352 3:t 13: 38 ITII:2232 333333 EEE ERISE 31323 :::::ESIS 23:123

Total 0.M0Et00 0.00M 0.M0E+00 0.00M 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.M00 1.803E+00 1.0000

85usofallwaterindependentanddependentpathways.

4
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Susstry ' RESRAO: PAWLING-AVERAGE ORISE DATA & LOWER K0 VALUE5

File * 8:PAWtlN.0R3

Total Dose Eontributions IDOSE(i p,t) for Individual Radionuclides (i) and Pathways (p)
Asares/yrandFractionofTotal00seAtt: 3.000E+00 years

Water independent Pathways (Inhalation excludes radon)

Ground Ir.halation Radon Plant Meat Milk Soil
Radio- ---------------- ---------------- ---------------- ---------------- ---------------- ---------------- - --- ----------

Nuclide stes/yr fract. stes/yr fract, area /yr fract, stes/yr fract, nres/yr fract. stes/yr fract, ares /yr fract.
....... ......... ...... ......... ...... ......... ...... ......... ...... ... ..... ..... . . . . . . . . . . . . . . , . ......... ......

An-241 3.118E-03 0.0018 3.923E-02 0.0225 0.000Et00 0.0000 4.196E-02 0.0240 8.601E-05 0.0000 4.906E-06 0.0000 7.870E 03 0.0045
Es-137 1.019E+00 0.5834 7.40BE-06 0.0000 0.000E+M 0.0000 5.686E-02 0.0326 9.948E-03 0.0057 3.248E-03 0.0019 2.683E-04 0.0002
Pu-238 1.384E-04 0.0001 5.472E-02 0.0313 3.676E-15 0.0000 5.588E-02 0.0320 2.291E-04 0.0001 3.268E-06 0.0000 1.048E-02 0.0060
Pu-239 9.625E-05 0.0001 7.693E-02 0.0440 0.000E+00 0.0000 8.018E-02 0.0459 3.286E-04 0.0M2 4.687E-06 0.0000 1.504E-02 0.0086
Pu-240 1.569E-05 0.0000 7.221E-03 0.0041 4.207E-21 0.0000 7.527E-03 0.0043 3.085E-05 0.00M 4.400E-07 0.0000 1.412E-03 0.0008
Pu-241 7.038E-07 0.0000 3.BB6E-05 0.0000 0.0ME+00 0.0000 4.137E-05 0 M00 1.516E-07 0.0000 2.932E-09 0.0000 7.759E-06 0.0000
Pu-242 2.620E-07 0.0000 1.360E-04 0.0001 9.984E-28 0.0000 1.436E-04 0.0001 5.885E-07 0.M00 8.393E-09 0.0000 2.693E-05 0.0000
U-235 5.450E-02 0.0312 8.393E-03 0.0048 0.000E+00 0.0000 5.439E-03 0.0031 3.806E-05 0.0000 8.698E-05 0.0000 4.062E-04 0.0002
U-238 6.524E-02 0.0374 7.061E-02 0.0404 1.804E-14 0.0000 4.528E-02 0.0259 2.988E-04 0.0002 7.324E-04 0.M04 3.410E-03 0.0020
::::::: ::::::::: = ::2= ::::::::: ====== :::::::: :::::= ::::::::= :::::: ::::====: :::::: :::::::: ::: := ::::::::: :::::

Total 1.142Et00 0.6538 2.573E-01 0.1473 2.172E-14 0.0000 2.933E-01 0.1679 1.096E-02 0.0063 4.081E-03 0.0023 3.892E-02 0.0223

Total Dose Eontributions 100SE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
Aseree/yrandFractionofTotalDoseAtt:3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk AllPathwaysa
Radio- ----- -- - -- -- ------ -------- ---------------- ---------------- ---------- ----- ---------------- ----------------
Nuclide stes/yr fract. stes/yr fract. ares /yr fract. ares /yr fract. area /yr fract. ares /yr fract, stes/yr fract.
....... ... ..... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

As-241 0.000Et00 0.M00 0.000E+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.M00 9.227E 02 0.0528
-Es-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.089E+00 0.6236
Pu-238 0.000E+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 1.215E-01 0.0695
Pu-239 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 1.726E-01 0.0988
Pu-240 0.000Et00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.000Et00 0.0M0 0.000E+00 0.0000 0.000E+M 0.0000 1.621E020.0093
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00M 0.000E+00 0.M 00 8.B85E-05 0.0M1
Pu-242 0.000E+00 0.0000 0.000E+M 0.00% 0.000E+00 0.0M0 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.00M 3.073E-04 0.0M2
0-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0 ME+00 0.0000 0.000E+00 0.0000 6.887E-02 0.0394
U-238 0.000E+00 0.0000 0.000E+00 0.00M 0.M0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 1.856E 01 0.1063
::::::= 3:! ::::= :::::: 3:::::::= :::::= ::::::: ::::: *23:::::= :::::= ::::::::= :::::: ::::::::= :::::: *:::::::= :::::

Total 0.000E+00 0.0000 0.0 met 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00% 0.M0E+00 0.00% 1.747E+001.0000

a5uaofallwaterindependentanddependentpathways.
.

i
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Suasary * RE5 RAD: PAWLING-AVERA6E ORISE DATA & t0WER KD VALUES

Filo ' 8:PAWllN.0R3

Total Dose Contributions ID05E(i,p,t_) for Individual Radionuclides (1) and Pathways (p)
As' area /yrandFractionofTotalDoseAtt2 1.000E+01 years

Water Independent Pathways (Inhalation excludes raden)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- ---------------- ------ ---- - -- ---------------- ---------------- ---------------- ----------- ---- ----------------

Nuclide aren/yr frar area /yr fract, ares /yr fract. ares /yr fract. area /yr fract. ares /yr fract, area /yr fract.
....... ..... ... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... .. ... ......... ......

Aa-241 3.083E-03 0.0020 3.878E-02 0.0248 0.000E+00 0.0000 4.149E-02 0.0265 8.504E-05 0.0001 4.850E-06 0.0000 7.780E-03 0.0050
Cs-137 8.650E-01 0.5522 6.289E 06 0.0000 0.000E+00 0.0000 4.828E-02 0.0308 8.446E-03 0.0054 2.758E-03 0.0018 2.278E-04 0.0001
Pu-238 1.308E-04 0.0001 5.173E-020.0330 1.328E-13 0.0000 5.283E-02 0.0337 2.165E-04 0.0001 3.092E-06 0.0000 9.907E-03 0.0063-
Pu-239 9.615E-05 0.0001 7.684E-02 0.0491 0.M0Et00 0.0000 8.009E-02 0.0511 3.283E-04 0.0002 4.682E-06 0.0000 1.502E-02 0.0096-
Pu-240 1.566E-05 0.0000 7.210E-03 0.0046 2.978E-19 0.0000 7.514E-03 0.0048 3.080E-05 0.0000 4.393E-07 0.0000 1.409E-030.0009
Pu-241 1.879E-06 0.0000 4.505E-05 0.0000 0.000E+00 0.0000 4.805E-05 0.0000 1.461E-07 0.0000 4.258E-09 0.0000 9.010E-06 0.0000
Pu-242 2.618E 07 0.0000 1.359E-04 0.0001 1.213E 25 0.0000 1.434E-04 0.0001 5.880E-07 0.00M 8.385E-09 0.0000 2.690E-05 0.0000
V-235 5.279E-02 0.0337 8.155E-03 0.M52 0.000E+00 0.0000 5.416E-03 0.0035 4.282E-05 0.0000 B.425E-05 0.0001 3.967E-04 0.0003
U 238 6.319E 02 0.0403 6.839E-02 0.0437 6.555E-13 0.0000 4.385E-02 0.0280 2.894E-04 0.0002 7.093E 04 0.0M 5 3.303E-03 0.0021-
2833332 1233:2312 322223 1:2:222:3 1332:1 2:222E322 3:33: 23:33:332 2232EE 223228* 2 231212 322:23I33 332232 ' 22:23:1 3 133333

Total 9.843E-01 0.6284 2.513E-01 0.1604 7.882E-13 0.0000 2.797E-01 0.1785 9.440E-03 0.0060 3.565E-03 0.0023 3.808E-02 0.0243

Total Dose Contributions IDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
Asares/yrandFractionoflotalDoseAtt=1.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk AllPathwaysa
p;dio. ................ ................ ............... ................ ................ ................ ................

Nuclide area /yr fract. ares /yr fract, ares /yr fract, area /yr fract. area /yr.fract. area /yr fract, area /yr fract.
....... ......... .... . ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

An-241 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+M 0.0000 0.000E+00 0.0000 9.122E-02 0.0582
(s 137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0M E+00 0.0000 0.000E+00 0.0000 9.247E-01 0.5904
Pu-238 0.000Et00 0.0000 0.000E+M 0.M00 0.000Et00 0.00% 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.MM 1.148E-010.0733
Pu-239 0.0ME+00 0.0000 0.000E+00 0.0 M0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.724E-01 0.1101
Pu-240 0.000E+00 0.M00 0.000E+M 0.0000 0.000E+00 0.MM 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.618E-02 0.0103
Pu-241 0.000E+00 0.0000 0.000E+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0ME+00 0.0000 1.041E-04 0.0001
Pu 242 0.000Et00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.0MEtM 0.0000 0.000Et00 0.0000 0.000E+00 0.0M0 3.071E-04 0.0002
0-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0ME+00 0.0000 0.000E+M 0.0000 6.689E-02 0.0427
U-238 0.000E+00 0.0000 0.000EtM 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.M00 0.000E+M 0.0000 1.797E-01 0.1147
3:23:31 23:2*1:33 ::3222 2:2222333 333333 333332:23 233:12 2 2 23:23 $22283 512133321 222333 21:331113 333332 18333122 233383

Totcl 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EtM 0.0000 0.000E+00 0.0000 0.000EtM 0.0000 1.566Et00 1.0000

*5usofallwaterindependentanddependentpathways.
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Sussary : RESRAD: PAWtlNG-AVERAGE OR15E DATA & LOWER KD VALUES

file ' 8:PAWt!N.0R3

Total Dose Contributions TD05E(1,p,t) for Individual Radionuclides (i) and Pathways (p)
Asarea/yrandfractionofTotalDoseAtt=3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil-
Radio- ------- - ---- - ----- - - - - - ---- - - - -------- - - - - - - - - - - - ~ - - - - - - - - --- - - -

Nuclide area /yr fract. stes/yr fract. ares /yr fract, stes/yr fract, tres/yr fract. tres/yr fract, tres/yr fTact.
.....- . _..... ...... ......... ...... ......... ... .. ......... ...... ......... ...... ......... ...... ...... _ ......

As-241 2.984E-03 0.0025 3.753E-02 0.0318 0.000E+00 0.0000 4.016E-02 0.0340 8.233E-05 0.0001 4.694E-06 0.0000 7.530E-03 0.H 64
Cs-137 5.419E-01 0.4594 3.940E-06 0.0000 0.000E+00 0.0000 3.025E-02 0.0256 5.291E-03 0.0045 1.72BE-03 0.0015 1.427E-04 0.0H1
Pu-238 1.114E-04 0.0001 4.406E-02 0.0374 3.336E-12 0.0000 4.499E-02 0.0381 1.844E-04 0.0H2 2.641E-06 0.0 M0 8.438E-03 0.M 72 ]
Pu-239 9.585E-05 0.0001 7.660E-02 0.0649 0.000E+00 0.0000 7.984E-02 0.0677 3.273E-04 0.0003 4.667E-06 0.0000 1.497E-02 0.0127 |
Pu 240 1.559E-05 0.0000 7.176E-03 0.0061 7.807E-18 0.0000 7.480E-03 0.0063 3.066E-05 0.0000 4.374E 07 0.0000 1.403E-03 0.0012
Pu-241 3.619E-06 0.0000 5.367E-05 0.0000 0.000Et00 0.0000 5.737E-05 0.0000 1.357E-07 0.0M 0 6.189E-09 0.0M0 1.076E-05 0.0000 l

Pu-242 2.611E-07 0.0000 1.355E-04 0.0001 9.387E-24 0.M00 1.431E-04 0.0001 5.865E-07 0.0000 8.364E-09 0.0000 2.683E 05 0.0000 i
U-235 4.821E-02 0.0a09 7.568E-03 0.0064 0.000E+00 0.0000 5.389E-03 0.0046 5.559E-05 0.0M0 7.694E-05 0.0001 3.739E-04 0.0003
U 238 5.766E-02 0.0489 6.241E-02 0.0529 1.675E-11 0.0000 4.002E-02 0.0339 2.641E-04 0.0002 6.473E-04 0.0005 3.014E-03 0.0026
8333333 221 * 333 ::23: II:22:223 312833 3233 2 E2 2123-3 ::23:3123 323333 22:333333 33221 2*2333:13 23:33% 33323 333 133333

Total 6.510E-01 0.5519 2.355E-01 0.1997 2.009E-11 0.0000 2.483E-01 0.2105 6.236E-03 0.0053 2.464E-03 0.0021 3.591E-02 0.0304 i

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
Asarea/yrandFractionofTotalDoseAtt:3.000E+01 years

Water Dependent Pathways

Water fish Radon Plant Meat Milk AllPathways*
Radio- ---- ----------- ---------------- ---------------- ---------------- ---------- ---- ---------------- ------ --------- 1

Nuclide area /yr fract. area /yr fract. stes/yr fract, tres/yr fract. eres/yr fract. stea/yr fract. stes/yr fract. )
|....... ......... ...... ......... ...... ......... ...... .. - .... ...... ......... ...... ......... ...... ......... ......

An-241 0.000E+00 0.0000 0.0ME+00 0.M00 0.000E+00 0.M00 0.000Et00 0.0000 0.0 met 00 0.0000 0.000E+00 0.0000 8.829E-02 0.0749
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 5.793E-010 A912
Pu-238 0.000E+00 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 0.M0Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.779E-02 0.0829
Pu 239 0.000E+00 0.0000 0.0ME+00 0.0000 0.000E+00 0.M00 0.000E+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.718E-010.1457

'
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.M0Et00 0.0000 0.0HEt00 0.0000 0.000E+00 0.00M 0.000E+00 0.00M 1.611E-02 0.0137
Pu-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+M 0.0000 0.000Et00 0.0000 .0.000E+00 0.0000 1.256E-04 0.M01 ;

Pu-242 0.000E+00 0.0M0 0.000E+00 0.0M0 0.M0E+00 0.M00 0.M0E+00 0.00M 0.M0E+00 0.00M 0.M0E+00 0.0000 3.063E-04 0.0003
U-235 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.M00 0.000E+00 0.0000 0.000E+00 0.0000 0.0 met 00 0.0000 6.168E-02 0.0523 i

U 238 0.000Et00 0.0000 0.0 met 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 0.000Et00 0.00M 1.640E-01 0.1391
RESISSE II232E321 333333 333333333 331383 232322223 23:223 32283313E EIEEEE 333222831 233222 113223E33 22*232 2122333RR 233333 i

Total 0.000E+00 0.0000 0.000E+00 0.0M0 0.M0Et00 0.0000 0.000E+00 0.00M 0.000Et00 0.0000 0.000Et00 0.00M 1.179E+001.M00 I

l
850s of all water independent and dependent pathways.
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Sussary . PESRAD: PAWtlNG-AVERAGE ORISE DATA & LOWER KD VALUES

File- * 8: PAW 1.!N 0R3

total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As ares /yr and Fraction of Total Dose At t 3 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- - - - - ~ ~ - - - - - - - --~ ~ ----- - --- - --- - ---- ~ ~- - --~ ~ -- - - ------- - - - -- - - - - - - - - - - - -

Nuclide stes/yr fract. stes/yr fract. stes/yr fract, stes/yr fract. stes/yr fract. stes/yr fract. stes/yr fract.
....... ......... ...... - ....... .. ... ......... .~... ...... .. ...... ......... ...... ......... ...... ......... ......

As-241 2.663E-03 0.0044 3.347E-02 0.0558 0.000E+00 0.0 MO 3.582E-02 0.0597 7.352E-05 0.0001 4.186E-06 0.0000 6.714E-03 0.0112
Cs-137 1.055E-01 0.1758 7.667E-07 0.0000 0.000E+00 0.0000 5.886E-03 0.M 98 1.030E-03 0.0017 3.362E 04 0.0006 2.777E-05 0.M00
Pu-238 6.354E-05 0.0001 2.512E-02 0.0419 9.660E-11 0.0000 2.565E-02 0.0428 1.052E-04 0.0002 1.523E-06 0.0000 4.811E-03 0.0080
Pu 239 9.482E-05 0.0002 7.578E-02 0.1263 0.000Et00 0.0000 7.898E-02 0.1317 3.237E-04 0.M 05 4.617E-06 0.M 00 1.481E-02 0.0247
Pu-240 1.534E-05 0.M 00 7.061E-03 0.0118 1.308E-16 0.0000 7.359E-03 0.0123 3.017E-05 0.0001 4.306E-07 0.0000 1.380E-03 0.0023
Pu 241 4.232E-06 0.0000 5.347E-05 0.0001 0.000E+00 0.0000 5.722E-05 0.0 M1 1.180E-07 0.0000 6.671E-09 0.0000 1.073E-05 0.0000
Pu-242 2.588E-07 0.0000 1.343E-04 0.0002 9.882E-22 0.0000 1.418E-04 0.0002 5.812E-07 0.00 % 8.289E-09 0.0 M 0 2.659E-05 0.0000
U-235 3.520E-02 0.0587 6.118E-03 0.0102 0.000E+00 0.0000 5.463E-03 0.0091 9.182E-05 0.0 M2 5.611E-05 0.0001 3.205E 04 0.0M 5
U-238 4.186E-02 0.0698 4.532E-02 0.0755 5.126E-10 0.0000 2.906E-02 0.0484 1.918E-04 0.0003 4.700E-04 0.0008 2.189E-03 0.0036
3333333 333333333 IIIIII 33333*333 333333 333333333 333333 333333333 333333 333333333 333333 333333333 333333 333333333 It!ast

Total 1.854E-01 0.3090 1.931E 01 0.3218 6.092E-10 0.0000 1.884E-01 0.3141 1.847E-03 0.0031 8.131E-04 0.0015 3.029E-02 0.0505 -

Total Dose Contributions T005E(i,p t) for Individual Radionuclides (i) and Pathways (p)
As ares /yr and Fraction of Total Dose At t 3 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk AllPathways
Radio- ---------------- ---------------- ---------------- ---------------- ---------------- ---------------- -------- -------

Nuclide eres/yr fract. stes/yr fract. stes/yr fract. stes/yr fract. stes/yr fract. sres/yr fract. stes/yr fract.
....... ......... ...... ......... ...... ......... ...... .....~.. ...... . ....... ...... ......... ...... ......... ......

As-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 7.874E-02 0.1313
Cs 137 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 1.127E 01 0.1879

Pu-238 0.000E+00 0.0000 0.000E+00 0.00M 0.000E+M 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.000E+00 0.0000 5.576E-02 0.0930
Pu-239 0.000E+00 0.0000 0.000E+00 0.00M 0.000E+00 0.0300 0.000E+00 0.0000 0.000E+00 0.0M 0 0.000E+M 0.0000 1.700E-01 0.2834
Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+M 0.0000 0.M 0E+00 0.0000 0.0ME+00 0.0000 1.585E-02 0.0264
Pu-241 0.0 ME+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.258E-04 0.0002
Pu-242 0.000E+00 0.0000 0.0 met 00 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+M 0.0000 3.035E-04 0.0005
U-235 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000' O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.725E-02 0.0788
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E*00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.191E-01 0.1985
*233343 2t*334533 333333 333333333 333333 333333333 333333 333333333 333333 333333333 333333 333333333 333333 333333333 333333

Total 0.000E+00 0.0000 0.000C+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.998E-01 1.0000

a5usofallwaterindependentanddependentpathways.
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Suasary * RESRAD: PAWLING-AVERAGE ORISE DATA 1 LOWER KD VALVE 5

file : 8:PAWtlN.0R3

Total Dose Contributions IDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
Asstes/yrandfractionofTotal00seAtt:3.000Et02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- - - ~ ~ - - - - ~ ~ ~ - ------ ~ ~ ~----- - ~ ~ ----- - --- ~ ~ ~ ~- --- -- ~ ~ - ~ ~ - ~ ~ - ~ ~ - - - - - - - - -

Nuclide area /yr fract. ares /yr fract, ares /yr fract. stes/yr fract. ares /yr fract, area /yr fract. area /yr fract.
... ... ......._ ...... ......... ...... ......... ...... ......... ..... ......... ...... ......... ...... ... ..... .....

An-241 1.925E-03 0.0062 2.412E-02 0.0778 0.000E+00 0.0000 2.357E-02 0.0760 5.266E-05 0.0002 2.993E-06 0.M 00 4.840E-03 0.0156
Cs-137 9.818E-04 0.0032 7.139E-09 0.0000 0.0HE+00 0.0000 4.993E-05 0.0 M2 8.868E-06 0.0000 2.904E-06 0.0000 2.586E-07 0.0000
Pu 238 1.281E-05 0.0000 5.047E-030.0163 1.343E-09 0.0000 4.698E-03 0.0152 2.090E-05 0.0001 3.194E-07 0.0000 9,663E-04 0.0031

Pu-239 9.194E-05 0.0003 7.346E-02 0.2370 0.000E+00 0.0000 6.981E-02 0.2252 3.105E-04 0.0010 4.437E-06 0.0000 1.436E-02 0.0463
Pu-240 1.464E-05 0.0000 6.741E-03 0.0217 1.033E-15 0 M00 6.406E-03 0.0207 2.849E-05 0.0001 4.079E-07 0.0000 1.318E-03 0.0043
Pu 241 3.087E-06 0.0M0 3.870E-05 0.0001 0.0ME+00 0.0000 3.781E-05 0.0001 8.443E-08 0.0000 4.801E-09 0.0000 7.765E-06 0.0000
Pu 242 2.522E-07 0.0000 1.309E-04 0.0004 5.108E-20 0.0000 1.260E-04 0.0004 5.605E-07 0.0000 8.008E-09 0.0000 2.592E-05 0.0001
U-235 1.459E-02 0.0471 3.965E-03 0.0128 0.000E+00 0.0000 5.131E-03 0.0166 1.397E-04 0.0005 2.264E-05 0.0001 2.426E-04 0.0008
U-238 1.677E-02 0.0541 1.816E-02 0.0586 8.111E-09 0.0000 1.061E-02 0.0342 7.512E-05 0.M02 1.848E-04 0.0006 8.772E-04 0.0028
::::::: ::::::=== :::::= ::==::::= ::::: ::::::::= :::::= ::::::::= :::::= :::::::: :::::= :::::::= ::==== ::::::::: ::::::

total 3.439E-02 0.1109 1.317E-01 0.4248 9.454E-09 0.0000 1.204E-01 0.3885 6.369E-04 0.0021 2.184 -04 0.0M 7 2.264E-02 0.0730

Total Dose Contributions 100SE(1,p,t) for individual Radionuclides (i) and Pathways (p)
As area /yr and Fraction of Total Dose At t 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk AllPathways*
paggo. ................ ................ ......_........ . . . . . . . . . . . . . _ . ................ ................ ................

Nuclide area /yr fract. area /yr fract. area /yr fract. ares /yr fract. ares /yr fract, ares /yr fract, stes/yr fract.
....... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

An-241 0.000E+00 0.00% 0.000Et00 0.0000 0.000E+00 0.00 M 0.M 0E+00 0.0000 0.000E+00 0.00% 0.000E+00 0.0000 5.452E-02 0.1759
Cs-137 0.H0E+00 0.0000 0.000E+00 0.0H0 0.M0E+00 0.0000 0.000E+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.044E-03 0.0034
Pu-238 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.0ME+M 0.00% 0.000E+00 0.0000 1.075E-02 0.0347
Pu-239 0.0HE+M 0.0000 0.000E+00 0.0000 0.000E+00 0.0 M0 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.580E-01 0.5098
Pu-240 0.000E+00 0.00% 0.000EtM 0.00% 0.000Et00 0.H00 0.000E+00 0.0000 0.0ME+00 0.0000 0.000E*00 0.00H 1.451E-02 0.0468
Pu-241 0.H0E+00 0.00% 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.0HE+00 0.0000 0.000E+00 0.0M0 8.746E-05 0.0003
Pu 242 0.000E+00 0.0M0 0.0 met 00 0.0000 0.000E+00 0.MM 0.000EtM 0.0000 0.000E+00 0.0000 0.000E+00 0.M00 2.836E-04 0.0009
U-235 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0M0 0.000E+00 0.0000 2.409E-02 0.0777
U-238 0.000C+00 0.0000 0.M0E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et M 0.0000 4.668E-02 0.1506
::::::= ::::::::: ::::: ::::::::: 23:::: :::::::: :::::= ::::::::: ::::: ::::::::= :::::: :::::::: :::: ::::::::= ::::::

total 0.000E+00 0.0000 0.M0E+00 0.0M0 0.M0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.M00 0.000E+00 0.0000 3.1HE-01 1.0000-

Sus of all water independent and dependent pathways.
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Sussary : RESRAD: PAWLING-AVERAGE OR15E DATA 1 LOWER KD VAtVE5

File 8: PAW 1.1N.0R3

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- --------------- ---------------- ---------------- --------------- ---------------- ----- ----------- ----------------
Nuclide stes/yr fract, stes/yr fract, stes/yr fract, stes/yr fract. stes/yr fract. stes/yr fract. stes/yr fract.
....... ......... .. ... ......... ...... ........ ...... ......... ...... ......... ....... ......... ...... ......... ......

As 241 6.232E-04 0.0011 7.672E-03 0.0137 0.000E+00 0.0000 3.717E-03 0.0066 1.607E-05 0.0000 9.096E-07 0.0000 1.539E-03 0.0028
Cs-137 7.587E-11 0.0000 5.559E-16 0.0000 0.000E+00 0.0000 1.897E-12 0.0000 3.964E-13 0.0000 1.335E-13 0.0000 2.014E 14 0.0000
Pu-238 3.075E-07 0.0000 1.847E-05 0.0000 6.042E-09 0.0000 8.535E-06 0.0000 7.309E-08 0.0000 2.943E-09 0.0000 3.518E-06 0.0M0
Pu-239 8.24BE-05 0.0001 6.591E-02 0.1178 0.0ME+00 0.00% 3.078E-02 0.0550 2.629E-04 0.0005 3.795E-06 0.0000 1.288E-02 0.0230
Pu-240 1.245E-05 0.H 00 5.731E-03 0.0102 5.745E-15 0.0000 2.677E-03 0.0048 2.286E-05 0.0000 3.308E-07 0.0000 1.120E-03 0.0020
Pu-241 9.991E-07 0.0000 1.231E 05 0.0000 0.000E+00 0.000:. 5.961E-06 0.0000 2.576E-08 0.0000 1.459E-09 0.0000 2.469E-06 0.0000
Pu-242 2.306E-07 0.0000 1.197E-04 0.0002 1.215E-18 0.00 % 5.662E-05 0.0001 4.836E-07 0.0000 6.981E-09 f.0000 2.370E-05 0.0M 0'
U-235 1.316E-03 0.0024 2.390E-03 0.0043 0.000E+00 0.0000 2.351E-03 0.0042 1.141E-04 0.0002 1.584E-0' O.0000 1.778E-04 0.0003
U-238 6.788E-04 0.0012 7.403E-04 0.0013 4.585E-08 0.0000 2.125E-04 0.0004 2.699E-06 0.0M0 6.763E J6 0.0000 3.578E-05 0.0001
3:2:23: 2:232:2:2 2:2323 33323133: ::Ettt 223:23:33 313:33 2222:5E31 :*1itt 23E233333 332:3E 31324 .323 322233 23*123:33 2353E3

Total 2.715E-03 0.0049 8.259E-02 0.1476 5.189E-08 0.0000 3.981E-02 0.0712 4.193E-04 0.0007 1.339I-05 0.0000 1.579E-02 0.0282

Total Dose Contributions TD05E(i.p.t) for Individual Radionuclides (i) and Pathwan (p)
Asstes/yrandfractionofTotalDoseAtt=1.000E+03 years

WaterDependentPathways

Water Fish Radon Plant Meat Milk AllPathwaysa

Radio- ---------------- --- ---- ------ ---------------- ---------------- ---------------- --------- ---- - ---- ---- ------
Nuclide stes/yr fract. stes/yr fract, stes/yr fract. stes/yr fract. stes/yr fract. stes/yr fract, stes/yr fract.
....... ......... ...... ......... ...... ......... ...... ......... . .... ......... ...... ......... ...... .........-......

As-241 9.681E-07 0.0000 1.359E-10 0.0000 0.000E+M 0.0000 0.000E+00 0.0000 1.417E 10 0.0000 1.168E-09 0.0000'1.357E-02 0.0243
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.832E-11 0.0000
Pu-238 4.449E-050.0001 6.160E-09 0.0 M0 4.117E-10 0.0000 0.000E+00 0.0000 6.533E-09 0.0000 5.381E-08 0.00% 7.547E-05 0.0001
Pu-239 8.437E-08 0.0000 1.255E-11 0.0M O 0.000E+00 0.0000 0.0ME+00 0.0 M0 1.342E-110.M00 1.004E-10 0.0000 1.099E-01 0.1965
Pu-240 2.296C-06 0.0000 3.149E-10 0.0000 1.298E 18 0.0000 0.000E+00 0.0000 3.369E-10 0.0000 2.778E-09 0.0000 9.566E-03 0.0171
Pu 241 1.389E-09 0.0000 1.957E-13 0.0000 0.000E+00 0.0000 0.000E*00 0.0H0 2.033E-13 0.0000 1.675E-12 0.0000 2.177E-05 0.00%
Pu-242 2.475E-11 0.0000 3.394E-15 0.0000 3.102E-18 0.0M0 0.000E+00 0.00M 3.631E-15 0.00% 2.994E-14 0.0000 2.007E-04 0.0004
U-235 4.699E-02 0.0840 8.646E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.042E-06 0.0000 5.316E-05 0.0H1 5.341E-02 0.0955
U-238 3.70$E-01 0.6622 5.082E-05 0.0 M1 1.147E-07 0.0000 0.000E+00 0.0000 5.435E-05 0.0001 4.482E-04 0.0008 3.727E-01 0.6662
283233: R:23:*** 222331 ::1231211 23:312 133312131 213233 232182523 332222 **E 22133 3222EE 333333333 131133 133333333 333253

Total 4.175E-01 0.7463 5.947E-05 0.0M1 1.151E-07 0.0000 0.000E+00 0.0000 6.340E-05 0.0M 1 5.014E-04 0.0M9 5.595E-01 1.0000

Sus of all water independent and dependent pathways.
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?Suasary . RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALVES

file : 8:PAWLIN.0R3

Total 00se Contributions IDOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
As area /yr and Fraction of total Dose At t = 3.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

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

Nuclide area /yr fract. area /yr fract. stes/yr fract, area /yr fract, tres/yr fract. area /yr fract. stes/yr fract.
....... ......... .... . ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... .....

As-241 0.M0Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.00M 0.000Et00 0.0000 0.0ME+M 0.0000
Cs 137 0.000!+00 0.0000 0.000Et00 0.00 M 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000
Pu-238 0.000E+00 0.00% 0.000E+00 0.M00 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00M 0.000E+M 0.0000 0.000E+M 0.0000
Pu-239 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000

-

Pu-240 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.M0E+00 0.0000 0.000E+00 0.0M0 0.000E+M 0.0000 0.000E+00 0.0000
Pu-241 0.000E+00 0.0000 0.000E+00 0.0M0 0.0ME*00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000
Pu-242 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.H00 0.000E+ M 0.00M 0.000Et00 0.0000 0.000Et00 0.0000
V-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0 M 0 0.000E+00 0.0000 0.000E+00 0.0000
V 238 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.H0E+00 0.0000 0.000E+00 0.0000 0.000E*M 0.0M0 0.000E+00 0.0M0
23E333E *:233:IE! 322 *3 3:3333333 333*I2 3333333:2 323333 523333333 333332 33332-233 23 225 112x213:3 3323:2 132333332 383333

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuclides (i) and Pathways (p)
Assten/yrandfractionofTotalDoseAtt=3.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk AllPathways*
Radio- ---------------- ---------------- ---------------- --------------- ---------------- ---------------- ----------------

Nuclide area /yr fract. stes/yr fract, area /yr fract, stes/yr fract. stes/yr fract, stes/yr fract, ares /yr fract.
....... ..... ... ...... .. ...... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... . ....

An-241 6.638E-07 0.0002 1.086E-10 0.0000 0.0ME*00 0.0M0 0.000E+00 0.H00 9.577E-110.00M 7.843E-10 0.0000 6.648E-07 0.0002
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pu-238 2.582E-070.0001 5.261E-10 0.0000 3.457E-09 0.0000 0.000Et00 0.00M 9.013E-11 0.0000 1.840E-10 0.0000 2.625E-07 0.0M 1
Pu 239 1.896E-08 0.0000 7.374E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0M 0 7.263E 12 0.0000 't.503E-11 0.0000 1.899E-08 0.0000
Pu-240 2.903E-07 0.0001 3.981E-110.0000 2.919E-18 0.0000 0.000Et00 0.0000 4.259E-110.M00 3.512E 10 0.00M 2.90BE-07 0.0001
Pu-241 1.001E-09 0.0000 1.643E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.444E-13 0.0000 1.182E-12 0.0M0 1.003E-09 0.M00
Pu-242 3.867E-12 0.0000 5.321E-16 0.0000 1.314E-17 0.0M0 0.000EiOO 0.0M0 5.676E-16 0.00M 4.678E-15 0.0000 3.873E-12 0.00M
U-235 3.613E-03 0.9940 3.072E-06 0.0000 0.M0E+00 0.0000 0.000E*00 0.0000 2.950E-06 0.0H8 1.046E-07 0.0000 3.619E-03 0.9957
U 238 1.417E-05 0.0039 2.889E-08 0.0000 1.906E-07 0.0001 0.000E+00 0.00M 4.957E-09 0.0000 1.013E-08 0.0000 1.440E 05 0.0040
2:2*223 23:223332 322:33 232I33333 333333 3:32312 3 3:1C32 333333333 123333 313123233 23:321 E1312:333 3:3333 333:13133 223332

Total 3.628E-03 0.9982 3.102E-06 0.0M9 1.941E-07 0.0001 0.000E+00 0.0000 2.955E-06 0.0008 1.161E 07 0.0000 3.635E-03 1.0000

85usofal!waterindependentanddependentpathways.
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Sassary * RESRAD: PAWLING-AVERAGE ORISE DATA & LOWER KD VALUES

-file 8:PAWLIN.0R3
*

Total Dose Contributions TD05E(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As area /yr and fraction of Total Dose At t 1.000E+04 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- ---- --- -~ ~ - -- ~ ~-~ ~ ~-- - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ - - - - - - - - - - - - - - - - - - - - - - - ~ ~--- -------

Nuclide area /yr fract. ares /yr fract, tres/yr fract, stes/yr fract, eres/yr fract, area /yr fract. stes/yr fract.
....... ......... ...... .~...... ...... ......... ...... ........ ...... ......... ~.... ......... ...... ~....... ......

As-241 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+M 0.00M 0.000E+00 0.0000 0.000E+00 0.0000

Cs-137 0.000E+00 0.0000 0.0 ME+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
Pu-238 0.M0Et00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.00% 0.000E+00 0.0000
Pu-239 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000
Pu-240 0.000E+00 0.0000 0.0 met 00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000Et00 0.MM
Pu-241 0.M0E+ M 0.0000 0.000E+00 0.0000 0.000Et00 0.0000 0.000E+00 0.0000 0.0 met 00 0.0000 0.000E+00 0.00M 0.000E+00 0.0000 '

Pu-242 0.000E+00 0.0M0 0.000E+00 0.0000 0.000E+00 0.0000 0.M 0E+00 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 0.000Et00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.00M 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+M 0.0000 0.0ME+00 0.00M 0.000E+00 0.00M 0.000E+00 0.0000
3232323 E32:3:333 322:32 212:32132 2:2223 33*2EI 33 ::2232 2251**I53 *23253 3:233:233 1:2132 33333:322 ::3322 3:332:222 3:2233

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i.p.t) for Individual Radionuclides (i) and Pathways (p)
Asstes/yrandfractionofTotalDoseAtt=1.000E+04 years

' Water Dependent Pathways

Water fish Radon Plant Meat Milk AllPathways:
Radio- ------ -------- ---------------- ---------------- ---------------- ---------------- ---------------- - --------------
Nuclide tres/yr fract. stes/yr fract. ares /yr fract, stea/yr fract. RTea/yr fract. stes/yr fract. eres/yr fract.
. . . . . . . . . . . . . . . . ~ . . . ......... ...... ......... ...... ......... ...... ......... ...... ......... ...... ......... ......

As-241 6.383E-07 0.0002 1.119E-10 0.0000 0.0ME+00 0.0000 0.000E+00 0.0000 9.138E-110.0000 7.460E-10 0.0000 6.392E-07 0.0002
Cs-137 0.000E+00 0.0000 0.000E+00 0.0 M0 0.000E+00 0.M00 0.000E+00 0.0000 0.000E+00 0.0M 0 0.000E+00 0.00M 0.000E+00 0.0000
Pu-238 4.055E-070.0M1 8.274E-10 0.0000 5.446E-09 0.00% 0.000EtM 0.0000 1.420E-10 0.0000 2.901E 10 0.0000 4.122E-07 0.0M1
Pu-239 1.928E-08 0.0000 9.443E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.205E-12 0.0000 1.207E-11 0.0000 1.931E-08 0.0000
Pu 240 1.377E-07 0.0000 1.888E-110.00M 3.160E-18 0.0000 0.000E+M 0.M00 2.021E-110.M00 1.666E-10 0.0000 1.379E-07 0.0000
Pu-241 9.738E-10 0.0M0 1.715E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.394E-13 0.0000 1.137E-12 0.0000 9.753E-10 0.0000
Pu 242 3.690E-12 0.M 00 5.095E-16 0.0M0 2.500E-17 0.0M0 0.000E+00 0.0000 5.417E-16 0.0000 4.463E-15 0.0000 3.695E-12 0.0000 -
U-235 3.148E-03 0.9908 2.676E-06 0.0008 0.000E+00 0.M M 0.000E+00 0.0000 2.572E-06 0.0008 9.115E-08 0.0000 3.154E-03 0.9925
U-238 2.227E-05 0.0070 4.542E-08 0.0000 2.994E-07 0.0001 0.000E+00 0.0000 7.798E-09 0.0M0 1.593E-08 0.0000 2.264E-05 0.0071
2222323 2:3323:32 *:::EE 232223223 2:22E2 333323123 3E23:3 233123333 313:22 232333:33 32-325 3:3E22233 2:23:2 123:31:33 33223I

Total 3.172E-03 0.9982 2.723E-06 0.0M 9 3.048E-07 0.0001 0.0 ME+00 0.0 M0 2.580E-06 0.0M 8 1.083E-07 0.0000 3.178E-03 1.0000

Sumofallwaterindependentanddependentpathways.
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file ' 8:PAWLIN.0R3

Oose/ Source Ratios Sursed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch 05R(j,t) (ares /yr)/(pCi/g)
(i) (j) Fraction t: 0.000E+00 1.000E+00 3.000E+00 1.000Et01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000Et03 1.000E+04

.. .... . .... ......... ......... ........ ......... ......... ......... ......... ......... ......... ......... .........

As-241 Aa-2a1 1.@0E+00 8.666E-01 8.652E-01 8.623E-01 8.525E-01 8.250E-01 7.357E-01 5.089E-01 1.262E-01 0.000E+H 0.000E+00
An-241 Np-237 1.000E+00 0.000E+00 2.668E-06 7.989E-06 2.645E-05 7.779E-05 2.421E-04 5.552E-04 5.748E-04 0.000E+00 0.000E+00
As-241 0 233 1.000E+00 0.000E+00 1.109E-11 9.931E-11 1.086E-09 9.329E-09 8.845E-08 5.011E-07 1.033E-05 6.066E-06 5.770E-06
An-241 Th-229 1.000E+00 0.000E+00 7.192E-15 1.935E-13 7.078E-12 1.845E-10 6.055E-09 1.167E-07 1.573E-06 1.470E-07 2.041E-07,

|
As-241 65R( j) 8.666E-01 8.652E-01 8.623E-01 8.525E-01 8.251E-01 7.359E-01 5.095E-01 1.268E-01 6.213E-06 5.974E-06

Cs-137 Cs-137 1.000E+00 3.333E+00 3.256E+00 3.107E+00 2.638E+00 1.653E+00 3.216E-01 2.978E-03 2.234E-10 0.000E+00 0.000E+00

Pu-238 Pu 238 1.000E+00 7.233E-01 7.175E-01 7.061E-01 6.675E-01 5.685E-01 3.242E-01 6.246E-02 1.763E-04 0.000E+00 0.000E+00
| Pu-238 U-234 1.M0E+00 0.000E+00 4.364E-07 1.293E-06 4.123E-06 1.091E-05 2.350E-05 2.011E-05 2.599E-04 3.153E-12 0.000E+00
i Pu-238 Th-230 1.000Et00 0.000Et00 3.592E-12 3.206E-11 3.459E-10 2.864E-09 2.399E-08 1.021E-07 1.819E-07 1.570E-08 1.480E-08'

Pu-238 Ra 226 1.000Et00 0.000E+00 2.559E-14 6.863E-13 2.484E-11 6.282E-10 1.863E-08 2.736E-07 1.843E-06 1.416E-07 2.232E-07
Pu-238 Pb-210 1.000E+00 0.000Et00 8.526E-17 6.785E-15 7.877E-13 5.385E-11 3.890E-09 8.716E-08 5.846E-07 1.369E-06 2.159E-06,

| Pu-238 @$R( j) 7.233E-01 7.175E-01 7.061E-01 6.675E-01 5.686E-01 3.242E-01 6.24BE-02 4.388E-04 1.526E-06 2.396E-06 1

Pu 239 Pu-239 1.000Et00 8.106E-01 8.104E-01 8.102E-01 8.093E-01 8.068E-01 7.981E-01 7.420E-01 5.161E-01 0.000E+00 0.000E+00
Pu-239 U-235 1.000E+00 0.000E+00 6.853E-10 2.046E-09 6.709E-09 1.921E-08 5.466E-08 1.082E-07 5.157E-07 5 766E-08 4.585E-08
Pu-239 Pa-231 1.000E400 0.000Et00 1.166E-13 1.046E-12 1.149E 11 1.002E-10 9.981E-10 6.233E-09 2.086E-08 1.184E-08 1.685E-08
Pu 239 Ac-227 1.000E+00 0.000E+00 1.094E-15 2.900E-14 1.008E-12 2.294E-11 5.093E-10 4.887E-09 2.864E-08 1.964E-08 2.797E-08
Pu-239 65R(j) 8.106E-01 8.104E-01 8.102E-01 8.093E-01 8.068E-01 7.981E-01 7.420E-01 5.161E-01 8.914E-08 9.066E-08

Pu-240 Pu-240 1.000E+00 8.109E-01 8.107E-01 8.103E-01 8.090E-01 8.053E-01 7.923E-01 7.254E-01 4.782E-01 0.000E+00 0.000E+00
Pu-240 U-236 1.000E+00 0.000E+00 4.299E-08 1.284E-07 4.207E-07 1.204E-06 3.415E-06 6.515E-06 1.211E-04 1.454E-05 6.896E-06
Pu-240 Th-232 1.0%E+00 0.000E+00 1.036E-17 9.295E-17 1.021E-15 8.904E-15 8.883E-14 5.945E-13 2.978E-12 3.481E-13 4.956E-13
Pu-240 Ra-228 1.000E+00 0.000E+00 2.639E-18 6.706E-17 2.040E-15 3.489E-14 4.970E-13 3.618E-12 1.553E-11 9.531E-13 1.358E-12
Pu-240 Th-228 1.000E+00 0.000E+00 2.088E-19 1.409E-17 9.972E-16 2.614E 14 4.380E-13 3.454E-12 1.847E 11 1.286E-13 1.391E-13
Pu-240 &SR( j) 8.109E-01 8.107E-01 8.103E-01 8.090E-01 8.053E-01 7.923E-01 7.254E-01 4.783E-01 1.454E-05 6.896E-06

Pu-241 Pu-241 1.000E+00 1.607E-02 1.531E-02 1.391E-02 9.919E-03 3.77BE-03 1.289E-04 7.939E-09 1.307E-23 0.000E+00 0.000E+00
Pu 241 As-241 1.000E+00 0.000E+00 1.353E-03 3.865E-03 1.091E-02 2.133E-02 2.502E-02 1.747E-02 4.334E-03 0.000E+00 0.% 0E+00
Pu-241 Np 237 1.000E400 0.000E+ % 2.102E-09 1.831E-08 1.819E-07 1.226E-06 6.478E-06 1.746E-05 1.900E-05 0.000E400 0.000E*00
Pu-241 U-233 1.000E+00 0.000E+00 5.848E-15 1.536E-13 5.184E-12 1.093E-10 2.027E-09 1.504E-08 3.197E-07 1.957E-07 1.882E-07
Pu-241 Th-229 1.000E+00 0.000E+00 2.852E-18 2.260E-16 2.588E-14 1.716E-12 1.194E-10 3.258E-09 5.035E-08 4.825E-09 6.798E-09
Pu 241 &SR( j) 1.607E-021.667E-021.777E-02 2.083E-02 2.511E-02 2.516E-021.749E-02 4.353E-03 2.MSE-071.950E-07

Pu-241 Pu 241 2.450E-05 3.938E-07 3.752E-07 3.407E-07 2.430E-07 9.257E-08 3.157E-09 1.945E-13 3.203E-28 0.000E+00 0.000E+00
Pu-241 Np-237 2.450E-05 0.000Et00 6.387E-11 1.827E 10 5.181E-10 1.031E-09 1.309E-09 1.142E-09 5.243E-10 0.000E+00 0.000E+00
Pu-241 V-233 2.450E-05 0.000E+00 2.674E-16 2.323E-15 2.290E-14 1.505E-13 7.203E-13 1.544E-12 2.456E-11 8.795E-12 8.514E-12
Pu-241 Th-229 2.450E 05 0.000E+00 1.742E-19 4.580E 18 1.550E-16 3.296E-15 6,313E 14 5.342E-13 2.675E-12 1.987E-13 2.508E-13
Pu-241 25R(j) 3.938E-07 3.753E-07 3.409E-07 2.435E-07 9.360E-08 4.467E-09 1.144E-09 5.515E-10 8.994E-12 8.765E-12
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Dose /SourceRatiosSursedOverAllPathways
ParentandProgenyPrincipalRadionuclideContributionsindicated

Parent Product Branch DSR(j,t) (ares /yr)/(pCi/g)
(i) (j) f raction t: 0.000EtM 1.000E+00 3.000E+001.000E+013.000E+01 1.000E+02 3.000E+021.000E+03 3.000E+031.000E+04

....... ....... ... ..... ......... ......... ......... ......... ......... ... ..... ......... ......... ......... .........

Pu 242 Pu-242 1.000E+00 7.686E-01 7.685E-01 7.683E-01 7.677E-01 7.657E-01 7.589E-01 7.091E-01 5.018E-01 0.000E+00 0.000E+00
Pu-242 U-238 1.000E+00 0.000E+00 3.458E-11 1.033E-10 3.386E-10 9.69BE-10 2.763E-09 5.405E-09 6.767E-08 9.659E-09 9.206E-09
Pu-242 U-234 1.000E+00 0.000E+00 3.396E-17 3.037E-16 3.303E-15 2.795E-14 2.514E-13 1.235E-12 1.394E-10 2.035E-11 2.733E-11
Pu-242 th-230 1.000E+00 0.000E+00 1,861E-22 5.001E-21 1.822E-19 4.698E-18 1.485E-16 2.583E-15 3.135E-14 1.889E-14 3.167E-14

Pu-242 Ra-226 1.000E+00 0.000E+00 9.736E-25 8.016E-23 9.762E-21 7.601E-19 8.193E-17 4.477E-15 2.126E-13 2.315E-13 4.405E-13
'

Pu-242 Pb-210 1.000E+00 0.000E+00 0.000E+00 6.236E-25 2.494E-22 5.318E-20 1.449E-17 1.280E-15 5.601E-13 2.229E-12 4.250E-12
Pu-242 dCSR(j) 7.686E-01 7.665E-01 7.683E-01 7.677E-01 7.657E-01 7.589E-01 7.091E-01 5.018E-01 9.682E-09 9.238E-09

U-235 0-235 1.000E+00 6.974E-01 6.942E-01 6.879E-01 6.662E-01 6.080E-01 4.414E-01 1.756E-01 4.462E-01 0.000E+00 0.000E+00
U 235 Pa-231 1.000E+00 0.000E+00 2.366E-04 7.066E-04 2.317E-03 6.634E 03 1.889E-02 3.475E-02 M 54E-02 1.361E-02 1.187E-02
U-235 Ac-227 1.000E+00 0.000E+00 3.322E-06 2.918E-05 2.982E-04 2.141E-03 1.224E-02 3.062E-02 5.240E-02 2.258E-02 1.967E-02
U-235 d0$R(j) 6.974E-01 6.945E-01 6.887E-01 6.689E-01 6.168E-01 4.725E-01 2.409E-01 5.341E-01 3.619E-02 3.154E-02

U-238 U-238 1.000E+00 2.234E-01 2.224E-01 2.204E-01 2.135E-01 1.94BE-01 1.414E-01 5.541E-02 4.413E-01 0.000E+00 0.000E+00
U-238 U-234 1.000E+00 0.000E+00 4.371E-07 1.299E-06 4.195E-06 1.148E-05 2.779E-05 3.229E-05 1.294E-03 0.000E+00 0.000E+00
U-238 Th-230 1.000E+00 0.000E+00 3.596E-12 3.217E-11 3.498E-10 2.963E-09 2.671E-08 1.349E-07 3.783E-07 1.286E-07 1.749E-07
U-238 Ra-226 1.000Et00 0.000E+00 2.561E-14 6.881E-13 2.505E-11 6.444E-10 2.019E-08 3.377E-07 3.792E-06 1.596E-06 2.506E-06
U-238 Pb-210 1.000E+00 0.000Et00 8.517E-17 6.799E-15 7.932E-13 5.499E-11 4.171E-09 1.060E-07 9.894E-06 1.53BE-05 2.420E-05
U-238 dDSR(j) 2.234E-01 2.224E-01 2.204E-01 2.135E-01 1.94BE-01 1.414E-01 5.544E-02 4.426E-01 1.711E-05 2.688E-05
::::::: ::::::= ::::::::: ::::::::= ::::::::= ::::::=== :::::::: ::::::::= ::::::::: :::::==== ::::::::= ::===:::: :::::::::

Branch fraction is the cueulative factor for the j'th principal radionuclide daughter: CUMBRf(j) : BRf(1) BRf(2)* BRf( j)..

the DSR includes contributions from associated (half-life s 0.5 yr) daughters.

Single Radionuclids Soil Guidelines 6(1,t) in pCi/g
BasicRadiationDoseLisit 30 aren/yr

Nuclide

(i) t: 0.000E+00 1.000E+00 3.000Et00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03 3.000E+03 1.000E+04
....... ......... ......... ......... ......... ......... ......... ......... ......... ......... .........

An-241 3.462E+01 3.46BE+01 3.479E+01 3.519E401 3.636E+01 4.076E+01 5.888E+01 2.366E402 4.828E+06 5.022E+06
Cs-137 9.000E+00 9.213E+00 9.654E400 1.137t+01 1.815E+01 9.328E+01 1.007E+04 1.343Et11 88.652E+13 *B.652E+13
Pu-238 4.146E+01 4.181E+01 4.249E+01 4.494E+01 5.277E+01 9.254E+01 4.802E+02 6.837E+04 1.966E+07 1.252E+07
Pu-239 3.701E+01 3.702E+01 3.703E+01 3.707E+01 3.718E+01 3.759Et01 4.043E+01 5.813Et01 3.365E+08 3.309E+08
Pu-240 3.700E+01 3.700E+01 3.702E+01 3.708Et01 3.725E+01 3.786E+01 4.136E+01 6.272E+01 2.064E+06 4.350E+06
Pu-241 1.967E+03 1.800E*03 1.688E+03 1.440E+03 1.195E+03 1.193E+03 1.715E+03 6.892E+03 1.496E*08 1.538E+08
Pu-242 3.903E+01 3.904E401 3.90$E+01 3.908E+01 3.918E+01 3.953E+01 4.231E+01 5.979E*01 3.098E*09 3.247E+09
U-235 4.302E+01 4.320Et01 4.356E+01 4.485Et01 4.864Et01 6.349E+01 1.245E+02 5.616E+01 8.290E+02 9.513E+02
U-238 1.343E+02 1.349E+02 1.361E+02 1.405E+02 1.540E+02 2.121E+02 5.411E+02 6.778E+01 *3.360E+05 *3.360E+05
::::::: In-::::: ::::::::: ::::::::: *:::::::: 32:*::::= :::::::: ::::: $r ::::::: ::::::::: ::::::: :

#At specific activity limit
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hased Dose / Source Ratios DSR(i,t) in (stes/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(1,t) in pCi/9

attain =timeofsinisussingleradionuclidesoilguideline
andattaan=timeofsarioustotaldose=0.000Et00 years

Nuclide Initial tsin DSR(i tsin) G(i,tsin) DSR(i,tmax) 6(i,tsax)
(i) pCi/9 (years) (pCi/g) (pCi/g)

....... ......... ... ............ ......... ......... ......... .........

As-241 1.070E 01 0.000E+00 8.666E-01 3.462E+01 8.666E-01 3.462E+01
ts-137 3.505E-01 0.000E+00 3.333E400 9.000E+00 3.333E+00 9.000E+00
Pu-238 1.720E-01 0.000E+00 7.233t-01 4.148E+01 7.233E-01 4.148E+01
Pu-239 2.130E-01 0.000E+00 8.106E-01 3.701E+01 8.106E-01 3.701E+01
Pu-240 2.000E-02 0.000E+00 8.109E-01 3.700Et01 8.109E-01 3.700E+01
Pu-241 5.000E-03 55.94 q 0.06 2.623E-02 1.144Et03 1.607E-02 1.867E+03
Pu-242 4.000E-04 0.000E+00 7.686E-01 3.903E401 7.686E-01 3.903E*01
U-235 1.000E-01 743.2 q 0.7 1.658E+00 1.810E+01 6.974E-01 4.302E+01
U-238 8.420E-01 743.4 q 0.7 1.564E+00 1.918E+01 2.234E-01 1.343E+02
2323333 11323:233 3322:3232222tI32 33522332E 3EI StI:2 3EER 1222 23:33:2%E
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CONFIRMATORY AND RADIOLOGICAL SURVEYS

OF TIIE
NUCLEAR LAKE SITE
PAWLING, NEW YORK

IINTRODUCTION AND SITE HISTORY

Nuclear fuels processing and research began in 1958 at a site near Pawling, New York, known
,

1

as Nuclear Lake. Initial operations were performed by Nuclear Development Corporation;

subsequently, the site was owned and operated by United Nuclear Corporation and Gulf United

Corporation. Uranium oxide fuels of various U-235 enrichments were fabricated and tested at

the site. Fuels utilizing thorium and plutonium were also fabricated and tested. The testing

facilities at the site included several small experimental reactors. In 1972, activities at the site

were discontinued and the site was decontaminated and surveyed. A report, indicating that the

facilities satisfied the criteria for decommissioning, was prepared by ATCOR.8 The U.S.

Nuclear Regulatory Commission (NRC) license for the site was then terminated in 1975. The

property was acquired in 1979 by the National Park Service (NPS) for the purpose of relocation

of the Appalachian National Scenic Trail (ANST).

The NPS contracted Nuclear Energy Services (NES) to conduct additional surveys of portions

of the property. Results of that survey, presented in a July 1984 report, identified a small area

of residual contamination in the former Waste Disposal Building.2 No other evidence of

contamination in excess of the limits for unrestricted use was noted.

However, studies and reviews by the Nuclear Lake Management Committee, a local citizens

group, raised concerns regarding possible residual contamination in building drains, septic tank

and drain field systems, sediment in Nuclear Lake, and building interior paint.$ The possibility

that containers of radioactive or other hazardous wastes had been discarded into Nuclear Lake

was also indicated by the Management Committee.' As a result of these concerns, the NPS

requested that the Environmental Survey and Site Assessment Program (ESSAP) of the Oak

Ridge Institute for Science and Education (ORISE), then known as the Radiological Site

Assessment Program of Oak Ridge Associated Universities, conduct investigations and

Nancar Me Sac . December 6,1993
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.

radiological surveys of the site that would address these concerns. A survey was conducted
~

during September 1986 and the results provided in a July 1988 report.'

The survey identified alpha and/or beta surface activity levels in four buildings which exceeded

the NRC surface contamination guidelines. In addition, several soil samples contained elevated

levels of plutonium and Cs-137. Electromagnetrometry and ground penetrating radar studies,

which were conducted concurrently with the 1986 survey, identified a number of anomalies in

Nuclear Lake. Radiation Technical Services performed an underwater investigation of these

anomalies, during November 1992. The investigation was unable to substantiate that any of the

anomalies were associated with metal drums as originally suspected.'

The site has remained in coetaker status pending decontamination and demolition of site

buildings and excavation of contaminated soils. Chevron USA, Inc., under a consent agreement

with the NRC, contracted NES to characterize and perform remediation of contaminated building

surfaces and soils at the Nuclear Lake Site. Structural decontamination was limited to the

Plutonium Facility, Multiple Failure Building, and the Waste Disposal Building, Remediation

of site soils was performed within the vicinities of the Plutonium Facility, Waste Disposal

Building, and Shield Mock-Up Building. NES then performed final status surveys of the

remediated buildings and soil areas.

At the request of the NRC's Division of Low-Level Waste Management, ESSAP performed a

confirmatory survey of the remediated portions of the Nuclear Lake Site. In addition, ESSAP

performed radiological surveys of those unaffected buildings and open land areas where previous
,

surveys had not identified contamination. This report describes the proceduies and results of

these surveys.
,

SITE DESCRIPTION
a

The Nuclear Lake Site is located off of Old State Route 55 between the towns of Pawling and

Beekman in the eastern portion of New York State (Figure 1). The 460 ha (1136 ac) site is

heavily wooded with the exception of the 20 ha lake; clearings in the vicinity of the recently
,
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reconstructed dam, which impounds the lake at its southern end; the central portion of the site,

where eight of the nine original site buildings are located; and near the entrance to the site,

where the ninth building is located (Figure 2).

The site history indicates that of the nine buildings, only four may have been potentially used

for the processing or storage of radioactive materials. These buildings are the 700 m (7500 ft ),2 2

Plutonium Facility, the Waste Disposal Building (39 m ), the Shield Mock-Up Building (60 m ), j2 2

and the Critical Facility (510 m ) (Figures 3 through 6). The 1986 radiological survey identified
2

residual contamination above the NRC guidelines in the eastern portion of the Plutonium

Facility, a small area in the Multiple Failure Building (45 m ) and Waste Disposal Building2

2
(54 m ), and one measurement location, remediated at the time of the survey, in the Critical 1

Facility. The other buildings located on the site include the Engineering Building (410 m ), the2

2
Lodge (66 m ), and a house currently occupied by the site caretaker that was previously known

as the Remote Assembly Building (106 m ) (pigures 7 through 10).2

OBJECTIVES
.

The objectives of the confirmatory process were to validate the results of the NES fmal surveys
.

by providing independent document reviews and radiological data for use by the NRC in

evaluating the adequacy and accuracy of the NES radiological status report for the buildings and

surrounding soil areas. The radiological survey was performed to supplement previous survey

results and gather additional data, to confirm that no contamination in excess of the unrestricted
,

use limits exists on the remainder of the property.

DOCUMENT REVIEW

ESSAP reviewed the NES work plan for soil remediation, the decommissioning plan for the <

Plutonium Facility and Multiple Failure Building, final release survey plan, and final survey

report and supporting documentation concerning site characterization and remediation

activities." Information was evaluated for accuracy, completeness, and compliance with

guidelines.
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PROCEDURES

A survey team from ESSAP visited the Nuclear Lake Site from September 20 through 28,1993,

and performed visualinspections, measurements, and sampling. The surveys were in accordance

with a plan dated September 17, 1993, submitted to and approved by the NRC Headquarters

Division ofIAw-Level Waste Management and Decommissioning.5' The surveys performed for

the various portions of the site were objective dependent. Confirmatory survey procedures were

implemented for remediated site buildings and outdoor soil areas and radiological survey

procedures, designed to meet draft NUREG/CR-5849 requirements, were used for the remaining

unaffected buildings and outdoor areas. Confirmatory and radiological survey procedures are '

described below. Additional ir:brmation regarding instrumentation and procedures may be

found in Appendices A and B.

CONFIRMATORY SURVEY PROCEDURES: INTERIOR

The following procedures were used for interior surveys of the Plutonium Facility, the Waste

Disposal Building, and the Multiple Failure Building.

Reference Grid

ESSAP used the I m x 1 m survey grid system, established by NES, for referencing.

measurement and sampling locations. This grid system had been installed ca the floor and lower

walls (up to 2 m) of the rooms within each building. The upper walls and ceilings in rooms 3

and 5 of the Plutonium Facility were also gridded.

Measurements and samples collected from ungridded surfaces were referenced to the floor

and/or lower wall grid or to prominent building features.

.
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Surface Scans

1

Surface scans for alpha, beta, and gamma activity were performed over 100% of floor and lower

wall surfaces and 5 to 10% of the upper wall and ceiling surfaces of the Waste Disposal

Building, the eastern portion of the Plutonium Facility (Rooms 2-5,14, and 15), and the

Multiple Failure Building. Scans of non-remediated portions of the Plutonium Facility (Rooms

1,6-13,16-18) covered 50% of floor and lower wall surfaces. The floors of Rooms 12 and 13,

both restrooms, could not be scanned due to standing water. Scans were performed using gas

proportional, GM, and/or Nal detectors coupled to ratemeters or ratemeter-scalers with audible

indicators. Locations of elevated direct radiation, detected by scans, were marked for further

investigation.

Surface Activity Measurements

Three hundred and sixteen direct measurements for total and removable alpha and beta activity

levels were performed in the Plutonium Facility, 20 were performed in the Waste Disposal ,

Building, and 17 in the Multiple Failure Building. Most direct measurement locations were

selected randomly; however,21 sets of measurements (17 in the Plutonium Facility,3 in the

Waste Disposal Building, and 1 in the Multiple Failure Building) were performed in areas based

on the surface scan results. The measurements were made in floor and lower wall grid blocks

and at a frequency of 1 measurement for every 20 m' of upper wall and ceiling surfaces (scans

identified elevated direct radiation at 11 of the 124 upper wall and ceiling measurement

locations). Figures 11 through 21 show measurement locations. Locations with alpha or beta

surface activity levels, which exceeded the NRC average surface activity guideline, were

investigated to determine the size of the contaminated area, a direct measurement made within i

each contaminated region, and 4 to 6 additional grid block measurements performed to determine i

the average surface activity levels in the contiguous 1 m area. A weighted 1 m average was2 2

then determined in accordance with NUREG/CR-5849. At representative locations where NES

*

|

|
1
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performed additional remediation, ESSAP performed pre- and post-remediation measurements, '

Direct measurements were made using gas proportional detectors coupled to ratemeter-scalers. |
1

i

A smear sample for determining removable gross alpha and gross beta activity levels was

collected from each direct measurement location or, when more than one measurements was

performed in a grid block, from the direct measurement location with the highest total activity.

Exoosure Rate Measurements

Exposure rate measurements were performed within each room of the Plutonium Facility and

in the center of the Multiple Failure Building and the Waste Disposal Building (Figures 19

through 22). Exposure rates were measured at I m above the floor using a pressurized

ionization chamber (PIC).

Subfloor Soil Samnline

Soil samples were collected from 25,2, and 1 subfloor locations within the Plutonium Facility,

Waste Disposal Building, and the Multiple Failure Building, respectively (Figures 19

through 22). Soil sample locations were placed adjacent to expansion joints or floor cracks,

when present,

CONFDGIATORY SURVEY: EXTERIOR

The following procedures were applicable to the perimeter affected soil areas associated with the

Plutonium Facility, the Waste Disposal Building, and the Shield Mock-Up Building.

Reference System

.

ESSAP used prominent building features to reference measurement and sampling locations.

Nakar Lake See Deccanber 6,1993 6
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Surface Scans

I
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Surface scans for gamma activity were conducted over the exterior grounds ' f the affectedo

buildings extending out to a distance of 10 m. Surface scans were performed using Nal I

detectors coupled to ratemeters with audible indicators. Locations of elevated direct radiation

detected by scans were marked for further investigation.

Soil Samnline

Soil samples were collected from 21 locations within excavated areas, or adjacent to the

excavations, that were associated with the Plutonium Facility, Waste Disposal Building, and the

Shield Mock-Up Building (Figures 23 and 30).

Exoosure Rate Measurements

Exposure rate measurements were made at 16 of the soil sampling locations. Measurements

were made at 1 m above the surface using a PIC (Figures 23 and 30).

RADIOLOGICAL SURVEY PROCEDURES: INTERIOR

The procedures described below are applicable to the interior of the following unaffected

buildings: Engineering Building, Shield Mock-Up, Critical Facility, the Lodge, and the Remote

Assembly Building.

Reference System

ESSAP used prominent building features to reference measurement and sampling locations.

d

l

I
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Surface Scans

.

Surface scans for alpha, beta, and gamma activity were performed over a minimum of 10% of

the accessible floors and lower walls (up to 2 m) of each building with the exception of the

Lodge. Because of the extent of debris on the floors and the wet surfaces, only gamma and

minimal beta scans could be performed in the Lodge. Scans were performed using gas

proportional, GM, and/or NaI detectors coupled to ratemeters or ratemeter-scalers with audible

indicators.

SJirface Activity Measurements

Direct measurements for total alpha and/or beta surface activity were performed at a minimum

of 30 locations within each building (Figures 24 through 28). Direct measurements were

performed using gas proportional and/or GM detectors coupled to ratemeter-scalers. Smear

samples for determining removable activity levels were collected from each direct measurement

location. Only beta direct measurements were performed in the Lodge, due to the extensive

debris and wet surfaces.

Exoosure Rate Measurements

Exposure rate measurements were made in each building -(Figures 24 through 28).

NUREG/CR-5849 recommends that an exposure rate measurement be performed at each direct

measurement location; however, the small size of most of the site buildings did not necessitate

this measurement frequency. Therefore, one measurement was made per building or room,

whichever was applicable. Measurements were made at 1 m above the surface using a PIC.

Subfloor Soil Samoline

Subfloor soil samples were collected from 2, locations within each building (Figures 24

through 28).

uw- w. su . ma. sm 8
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RADIOLOGICAL SURVEY PROCEDURES: EXTERIOR

The following procedures were used for unaffected portions of the site associated with buildings,

roads, walkways, and the dam area.

Reference System

The unaffected outdoor areas were subdivided into 4 survey units (Figure 29). ESSAP then

established a grid system consisting of 50 m x 50 m grid blocks to reference measurement and

sampling locations within survey unit areas located north of the dam. Prominent site features

or structures were used for reference measurement and sampling locations which were south of

the dam area.

Surface kaDS

Surface scans for gamma activity were conducted over approximately 100% of the cleared

portions of the site, which included those areas associated with the buildings, roads, walkways,

clearings, and the remnants of the emergency generator building, sodium tent, and shield blocks.

Additional scans were performed over approximately 10% of the remaining portions of each

survey unit. Scans were performed using Nal detectors coupled to ratemeters with audible

indicators. Locations of elevated direct radiation detected by scans were marked for further

investigation.

Soil Samoline

Surface (0 to 15 cm or less in depth) soil samples were collected from 127 locations within the

4 survey units. Subsurface samples could not be collected due to the proximity of bedrock to

the surface, where, at many locations, refusal was reached at 5 cm in depth. The surface soil

samples collected from each survey unit also incorporated the land areas located outside of the

buildings' perimeter. Soil sample locations were systematically selected throughout the site or

were located at suspect locations that were identified during surface scans. Sample locations

Nuclear Lee Sne - December 6,1993 9
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were typically clustered around each building and spaced further apart, within the heavily

forested portions of each survey unit (Figures 30 through 35).

Exoosure Rate Measurements

Exposure rates were measured at 1 m above the surface at 33 soil sampling locations using a

PIC (Figures 30, 31,32, and 35), For all remaining soil sampling locations, a gamma radiation

measurement was performed at contact and at I m above the surface using a Nal detector

coupled to a ratemeter, and compared with the ambient background level.

SAMPLE ANALYSIS AND DATA INTERPRETATION

Samples and data were returned to ESSAP's Oak Ridge, Tennessee facility for analysis and

interpretation. Smears were analyzed for gross alpha and gross beta activity with a low

background proportional counter. Soil samples were individually analyzed by gamma

spectrometry. The spectra were reviewed for uranium, thorium, americium, cesium and any

other identifiable photopeaks. Nine composite samples were also analyzed for isotopic

plutonium by alpha spectrometry. Subfloor samples from Rooms 2, 3, and 4 and samples from

the exterior of the Plutonium Facility and samples where Am-241 levels exceeded the gamma

spectrometry minimum detectable activity levels were selected for the alpha spectrometry

analysis.

The background was subtracted from the smear analytical results and direct measurement data '

and the results were converted to units of dpm/100 cm . Exposure rates were reported in R/h2

and included background. Soil results were reported in pCi/g. The data were compared to the

final survey results provided by NES and the NRC generic and site specific guidelines.'" The

background exposure rates and radionuclide concentrations in soil previously collected were also

used for data comparison.'

.
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FINDINGS AND RESULTS

DOCUMENT REVIEW

ESSAP's review of the characterization, decontamination and decommissioning, and the final

survey with addendum reports identified several deficiencies in the documents. These

deficiencies, which included concerns regarding the affected outdoor area characterization

methods, were provided to the NRC in several correspondences."-"

CONFIRMATORY SURVEY: INTERIOR

Provided below are the results of the confirmatory surveys of the Plutonium Facility, Waste

Disposal Building, and the Multiple Failure Building.

Surface Scans

Surface scans of the interior of the Plutonium Facility identified elevated direct alpha radiation

levels on the floor, walls, and ceiling of Rooms 3,4, and 5 on north wall of Room 1, and on

the floor of Rooms 14 and 15. Elevated beta radiation levels were also detected on the floors

of Rooms 3 and 15. - Alpha, beta, and gamma scans of the remaining rooms in the Plutonium

Facility did not identify any locations of elevated direct radiation.

Surface scans in the Waste Disposal Building identified three locations of elevated direct beta

radiation on the upper level floor. All other alpha, beta, and gamma scans of the floors and

walls did not identify any locations of elevated direct radiation.

Surface scans of the Multiple Failure Building identified one location of elevated direct beta

radiation levels on the floor immediately north of the contaminated area that had been previously

remediated. In addition, a small trough that was formed by the wall sheet metal immediately

adjacent to the remediated area was also determitied to have elevated beta radiation. There were

no other areas of elevated direct radiation detected on floor and wall surfaces.
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Each specific location and/or general areas of contamination were brought to the attention of the

NES site representative. ESSAP characterized the small areas of elevated alpha and beta direct

radiation which surface scans identified in Rooms 1,3,5,14, and 15 of the Plutonium Facility

and in the Waste Disposal and Multiple Failure Buildings. The distributed areas of alpha

contamination which ESSAP identified in the rooms 3,4, and 5 of the Plutonium Facility were

re-surveyed and recharacterized by NES. NES personnel then remediated the areas and

performed post-remedial action surveys as necessary. ESSAP personnel then performed

additional surface scans and direct measurements to confirm that remedial actions had been

effective in reducing contamination to acceptable levels.

Surface Activity Levels

Surface activity levels for representative locations of elevated direct radiation identified in the

affected buildings are summarized in Table 1. Prior to additional remediation, the surface

activity ranges for locations of elevated direct remediation for the Plutonium Facility were: 11
2 2to 2,300 dpm/100 cm for total alpha activity, with 20 to 310 dpm/100 cm being the range of

2alpha activity in 1 m areas; for locations with elevated beta activity, the total activity range was
2 2 2-420 to 100,000 Qa/100 cm with a 1 m average activity range of-5 to 47,000 dpm/100 cm .

For the three locations in the Waste Disposal building total beta activity levels ranged from 420
2to 260,000 dpm/100 cm and the 1 m2 average activity levels ranged from 2,000 to

27,800 dpm/100 cm . In the Multiple Failure Building, elevated beta activity was '

2 2 250,000 dpm/100 cm and the 1 m average was 9,800 dpm/100 cm ,

Removable activity levels ranged from -1 to 25 dpm/100 cm , for alpha, and from -3 to2

210 dpm/100 cm , for beta.-

Final confirmatory survey surface activity levels are provided in Table 2. For the affected

portions of the Plutonium Facility (Rooms 2-5,14, and 15), total activity levels ranged from -5
2 2 2to 200 dpm/100 cm , for alpha, and from -1,800 to 2,500 dpm/100 cm for beta. The 1 m

averages were determined for direct measurement locations with total surface activity in excess
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2 2 2of 100 dpm/100 cm for alpha and 5,000 dpm/100 cm for beta. These 1 m averages ranged

from 0 to 93 dpm/100 cm and -110 to 1,300 dpm/100 cm for alpha and beta, respectively.
2 2

Total activity levas in the unaffected rooms of the Plutonium Facility (Rooms 1, 6-13, and

16-18) were -7 to 180 dpm/100 cm for alpha and -590 to 2,600 dpm/100 cm for beta. The 12 2

2 2 2m average anges were 14 dpm/100 cm and 370 dpm/100 cm for alpha and beta, respectively.

Removable activity levels for the Plutonium Facility ranged from -4 to 12 dpm/100 cm for gross2

alpha and -5 to 21 dpm/100 cm for gross beta.2

Total surface activity levels in the Waste Disposal Building ranged from -2 to 27 dpm/100 cm2,

and -660 to 950 dpm/100 cm for alpha and beta, respectively. The 1 m averages were2 2

2 29 dpm/100 cm for alpha and 1,400 to 1,700 dpm/100 cm , for beta. Removable activity levels
2 2were -1 to 4 dpm/100 cm and -4 to 8 dpm/100 cm for gross alpha and gross beta, respectively.

The activity levels in the Multiple Failure Building were -7 to 27 dpm/100 cm for alpha and2

2 2 2-500 to 1,300 dpm/100 cm for beta. The 1 m average was 14 dpm/100 cm for alpha and
2 2770 dpm/100 cm for beta. Removable activity levels were -1 to 4 dpm/100 cm for gross alpha

2and -5 to 5 dpm/100 cm for gross beta.

Exoosure Rates

Exposure rates for the affected buildings are summarized in Table 3. The exposure rates,

including background, in the Plutonium Facility ranged from 9 to 12 pR/h and averaged 10

pR/h. Background inclusive exposure rates in the Waste Disposal Building and Multiple Failure

Building were 10 pR/h and 8 R/h, respectively.
,

Radionuclide Concentrations in Subfloor Soils

Table 4 provides a summary of the radionuclide concentrations in subfloor soils within the

affected buildings. The samples collected from beneath the Plutonium Facility, Waste Disposal
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__

'
,

3

Building, and Multiple Failure Building contained the following concentration ranges: Cs-137,

less than 0.1 to 0.7 pCi/g; Am-241, less than 0.1 pCi/g; Th-232,0.3 to 1.0 pCi/g; U-235, less

than 0.1 to 0.1 pCi/g; U-238, less than 1.1 to 1.1 pCi/g. Plutonium concentrations in composite

samples are summarized in Table 5 and subfloor samples were less than 0.09 to 0.12 pCi/g for

Pu-238 and less than 0.07 pCi/g for Pu-239/240. Due to the low levels of plutonium and

americium present in samples as indicated here and elsewhere in this report (most sample

concentration levels were below the minimum detectable activity level) ESSAP was unable to

confirm the plutonium to Am-241 ratio of 7:1.

CONFIRMATORY SURVEY: EXTERIOR

The confirmatory survey results for the affected soil areas are discussed below.

Surface Scans

The gamma surface scans did not identify any locations of elevated direct radiation.

Radionuclide Concentrations in Soil -

!

The radionuclide concentrations in soil samples collected from the affected soil areas are

summarized in Table 6. Concentration ranges were less than 0.1 to 5.5 pCi/g for Cs-137, less

than 0.2 pCi/g for Am-241,0.4 to 1.1 pCi/g for Th-232, less than 0.1 to 0.1 for U-235, and

0.2 to 1.6 pCi/g for U-238. Plutonium concentrations in composite samples summarized in

Table 5, were less than 0.24 pCi/g for Pu-238 and less than 0.24 pCi/g for Pu-239/240.

Exnosure Rates

Exposure rates for the affected outdoor soil areas are provided in Table 6. Exposure rates,

including background, ranged from 8 to 12 R/p.
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RADIOLOGICAL SURVEY: INTERIOR

The results of the interior surveys of the Engineering Building, the Critical Facility Building,

the Shield Mock-Up Building, the Remote Assembly Building, and the Lodge are provided

below.
'

'

Surface Scans

Alpha, beta, and gamma surface scans of the interiors of each building did not identify any

locations of elevated direct radiation.

Surface Activity Levels
;

Surface activity levels for each building are summarized in Table 7. The total activity levels

within the Critical Facility were -7 to 37 dpm/100 cm for alpha and -290 to 1,100 dpm/100 cm2 2

for beta; removable activity levels were -1 to 4 dpm/100 cm and -7 to 8 dpm/100 cm for gross2 2

alpha and gross beta, respectively. For the Engineering Building, total activity levels were -2
2 2to 23 dpm/100 cm for alpha and -320 to 850 dpm/100 cm for beta. Removable activity levels

2 2were -1 to 6 dpm/100 cm for gross alpha and -5 to 16 dpm/100 cm for gross beta. The
2Remote Assembly Building total activity levels were -620 to 54 dpm/100 cm for alpha and -620

2 2to 730 dpm/100 cm for beta; removable activity levels were -1 to 4 dpm/100 cm for gross
2alpha and -7 to 6 dpm/100 cm for gross beta. The total alpha activity levels in the Shield

Mock-Up Building were -2 to 39 dpm/100 cm and beta activity levels were -580 to2

2 2820 dpm/100 cm ; removable activity levels were -1 to 10 dpm/100 cm for gross alpha and
2-7 to 14 dpm/100 cm for gross beta. The beta activity levels within the Lodge were -650 to

2 21,200 dpm/100 cm and removable activity levels were -1 to 6 dpm/100 cm for gross alpha and
2-7 to 8 dpm/100 cm for gross beta. '

There were four alpha measurement locations in unaffected buildings which were in excess of
225% (25 dpm/100 cm ) of the alpha guideline, one each in the Critical Facility and Shield

Mock-Up Building and two in the Remote Assembly Building. One location within the Remote
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Assembly Building was attributed to the rock and masonry construction material of the fireplace

and the second location, also a result of natural background radioactivity, was on a rock *

outcropping found in the basement of the structure. For the locations in the other buildings,- '

there were no indications, based on additional measurements from the localized areas (1 m ) and2

surface scans, that there was contamination present. There were no beta measurements which

exceeded 25% (1,250 dpm/100 cm ) of the beta guidelines.2

Exoosure Rates

,

Area background exposure rates ranged from 9 to 11 R/h and averaged 10 R/h.' Exposure

rates, including background, for each unaffected building are summarized in Table 8 and were

as follows: Critical Facility, a range of 11 to 12 pR/h and averaged 12 R/h; Engineering

Building, a range of 9 to 10 R/h and averaged 9 R/h; Remote Assembly Building, a range of
,

7 to 11 R/h and averaged 9 pR/h; Shield Mock-Up Building the exposure rate was 10 pR/h;

and for the Lodge exposure rates ranged from 9 to 10 R/h and averaged 10 pR/h. -

Radionuclide Concentrations in Subfloor Soils

Radionuclide concentrations in subfloor soil samples are provided in Table 9. Concentration
,

ranges for all the subfloor samples were less than 0.1 to 0.2 pCi/g of Cs-137; less than 0.1 to

0.1 pCi/g of Am-241,0.1 to 0.7 pCi/g of Th-232,0.1 to 0.2 to U-235, and 0.2 to 0.8 pCi/g :
of U-238. !

7
i

RADIOLOGICAL SURVEY: EXTERIOR

The results of the radiological survey of unaffected outdoor survey units 1 though 4 are provided !
below. 1

i
i

a
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Surface Scans

Surface scans for gamma radiation of the exterior unaffected survey units identified one area of

elevated direct radiation south of the Lodge (Figure 31). The anomaly, which was

approximately 2 m x 2 m in size, was centered at grid coordinate 168 N,29 E. A 30 cm deep

borehole, at which point bedrock was encountered, was excavated at the anomaly center and

scanned for gamma activity. Gamma levels were 4 times background at the surface and

decreased to 2.5 times background at 30 cm, indicating the elevated activity was present

primarily in the upper layets of soil. Exposure rates and analytical results of the samples

collected from this area are included below and indicated the area required no additional

investigation. All other gamma scans were within ambient background levels.

Exnosure Rates

Exposure rate measurements are summarized in Table 10. Exposure rates, including

background, for the unaffected outdoor area ranged from 8 to 12 R/h and averaged 9 R/h.

Radionuclide Concentrations in Soil
,

Background concentrations ranges for each radionuclide of concern are as follows: Cs-137 0.1

to 1.6 pCi/g; Pu-238, less than 0.2 to 0.10 pCi/g; Pu-239/240,0.10 to 0.21 pCi/g; Th-232,0.2

to 1.3 pCi/g; U-235, less than 0.3 pCi/g; U-238, less than 1.7 pCi/g.d Radionuclide

concentrations in soil for each of the survey units are summarized in Table 10. Concentration

ranges for each survey unit were as follows: Survey Unit 1, less than 0.1 to 5.9 pCi/g Cs-137; .

less than 0.3 pCi/g Am-241; 0.2 to 1.4 pCi/g Th-232; less than 0.1 to 0.3 pCi/g U-235; 0.1 to

2.5 pCi/g U-238. Survey Unit 2, less than 0.1 to 6.1 pCi/g Cs-137; less than 0.4 pCi/g

Am-241; less than 0.5 to 1.4 pCi/g Th-232; less than 0.3 to 0.4 pCi/g U-235; 0.2 to 3.7 pCi/g

U-238. Survey Unit 3, less than 0.1 to 3.0 pCilg Cs-137; less than 0.3 to 0.5 pCi/g Am-241;

less than 0.4 to 1.1 pCi/g Th-232; less than 0.2 to 0.3 pCi/g U-235; less than 1.7 to 4.3 pCi/g
;

U-238. Survey Unit 4 ranges were 0.1 to 3.6 pCi/g Cs-137; less than 0.2 pCi/g Am-241; 0.3

to 1.3 pCi/g Th-232; less than 0.1 to 0.2 pCi/g U-235; and less than 2.7 to 2.9 pCi/g U-238.
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Plutonium concentrations in composite samples, summarized in Table 3; were less than 0.07

pCi/g for Pu-238 and 0.05 to 1.2 pCi/g for Pu-239/240.

The maximum Cs-137 concentration of 6.1 pCi/g coincided with the location of elevated gamma

radiation identified in Survey Unit 2. The average Cs-137 concentration in the four samples
2collected from the contiguous 100 m area was 1.3 pCi/g.

DISCUSSION

ESSAP initiated instntmentation cross-comparison at the time of the confirmatory survey. These

cross-comparisons were initiated because of the sig Gficant areas of residual alpha contamination

being identified while performing surface scans and investigative direct measurements in Rooms

3, 4, and 5 of the Plutonium Facility. A review of NES alpha instrumentation calibration

records, a comparison of ESSAP and NES instrument responses to a known activity plutonium

calibration source, and subsequent conversions from counts per minute to dpm/100 cm ,2

indicated that the efficiency factor provided to NES for their ZnS detectors was in error. The

efficiency provided (39%) appeared to be a 2r rather than the appropriate 4r efficiency, which

is typically 15 to 20%. As a result, NES underestimated residual alpha activity, where present,

by 50 to 60% during the initial termination survey.

After consultation with the NRC, ESSAP discontinued the confirmatory survey for Rooms 3,

4, and 5, where the most wide spread residual contamination had been identified, and NES then

performed the additional characterization surveys, remediation, and post-remedial surveys in

these areas. For these surveys, NES obtained large area detectors which were better suited for

conducting surface scans and identifying gross contamination at the plutonium guideline levels.

In addition, NES acquired recalibrated instrumentation to be used for quantitative surface activity

measurements during characterization and post-remedial action surveys. The results of these

surveys were provided in the October 1993 addendum to the NES final project report.' At the

completion of the secondary remedial actions and NES surveys, ESSAP concluded the

confirmatory survey of these areas. *
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COMPARISON OF RESULTS WITH GUIDELINES

The confirmatory survey results were compared with both the data provided by NES and the

generic and site-specific NRC guidelines for release to unrestricted use. The radiological data

for the building and unaffected outdoor soil areas, were also compared with the guidelines.

The applicable surface contamination guidelines, presented in Appendix C, are those for

pl wnium and Cs-137.

The plutonium guidelines are:

Islal
2 2100 dpm/100 cm , average in a 1 m area

2 2300 dpm/100 cm , maximum in a 100 cm area

Removable
220 dpm/100 cm

The Cs-137 guidelines are those for the beta-gamma emitters which are:

IDial
2 25,000 dpm/100 cm , average in a 1 m area

2 215,000 dpm/100 cm , maximum in a 100 cm area

Removable
21,000 dpm/100 cm

Exposure rates, at 1 m, were compared with the 5 pR/h above background guideline, currently

being used by the NRC."
,

Soil concentration levels of Cs-137 were compared with the 15 pCi/g site-specific guideline.

The site-specific guideline for total plutonium is 25 pCi/g. Americium-241 concentrations,

together with the results of plutonium analyses, were used to determine the plutonium

concentrations relative to the guideline. An Am-241 to plutonium ratio of 1:7 developed by

' NES and approved by the NRC, was used to dstimate total plutonium levels in samples that were

|
|
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not analyzed for plutonium.' Oth::r mdionuclide concentrations were compared to background

c ncentrations.

All surface activity levels were below the NRC's residual surface contamination guidelines.

ESSAP's surface activity data for both the affected and unaffected buildings were tested in

accordance with Draft NUREG/CR-5849; the results of which are provided in Tables 11 and 12.

The tests support that, with the exception of Room 5 in the Plutonium Building, the surface-
,

activity levels within each building satisfy the guidelines at the 95% confidence level.

All exposure mtes at 1 m were within the 5 R/h above background guideline. Soil

concentration levels for all areas were below the guidelines and/or comparable to background.

SUMMARY

ESSAP performed confirmatory and radiological surveys of the Nuclear Lake Site in Pawling,

New York during the period September 20 through 28,1993. Confirmatory activities included

document reviews, surface scans, direct measurements, exposure rate measurements, and soil

sampling.

The confirmatory survey identified residual surface contamination inside each of the three

affected buildings. Contaminated areas were remediated and resurveyed by NES and post-

remedial action surveys by ESSAP confirmed that surface contamination had been reduced to

acceptable levels. The radiological survey did not id-ntify. any locations of residual

contamination in excess of NRC guideline levels. One room in the Plutonium Facility (Room 5)

did not satisfy the plutonium total activity guidelines at the 95% confidence level.

The final confirmatory survey results support those of NES and together with radiological survey
'

results indicate the site structures and soil areas satisfy the guidelines for release to unrestricted

use. !

'

i
!

!
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TABLE 1
I
i

SUMMARY OF PRF REMEDIATION SURFACE ACTIVITY MEASUREMENTS[ AFFECTED BUILDINGS
? NUCLEAR LAKE SITE
h PAWLING, NEW YORK

!
E Number of Measurement Total Activity Range (dpm/100 cm ) Removable Activity

2

5 w ,;iion. Locations Single Measurements Grid Block Average (dpm/10 fem )2
Single-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Beta

Plutonium Facility

Room 3

Floor -- 3 1I to 800 710 to 47,000 30 to 280 860 to 47,000 -1 to 6 -3 to I
lower Walls --- 1 59 to 230 230 to 650 310 360 -1 0$ U. Walls and Ceiling --- 3 20 to 440 -420 to 270 80 to 240 -5 to -95 -1 to 1 -3 to 1

Room 4

Floor --- 4 40 to 420 270 to 880 75 to 200 500 to 580 -1 to 12 -I to 5
U. Walls and Ceiling 2 33 to 2,300 6 to 4,900 --- - -1 to 25 2 to 3

--

Room 5

Floor 2 1 41 to 420 970 to 1,300 120 1,200 I to 4 -5 to O
Room 14

Floor -- 1 57 to 230 500 to 1,100 120 820 1 4
Room 15

-Floor - 2 11 to 700 950 to 100,000 20 to 270 1,100 to 21,000 -I to 4 -4 to 10
Waste Disposal Buildin:t

Floor - 3 -2 to 260 420 to 260,000 5 to 34 2,000 to 7,800 -1 to 6- -1 to 3
Multiple Failure Building

Floor -

1 2 to 14 720 to 50,000 11 9,800 -1 4
-

' Refer to Figures 14 through 16,17 through 19,21.
.
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TABLE 2

r
;

SUMMARY OF SURFACE ACTIVITY MEASURF31ENTS
$ NUCLEAR LAKE SITE-AFFECTED BUILDINGS
? PAWLING, NEW YORK
i
a
E

Total Activity Range"
._ Number of Measurement (dpm/100 cm ) Removable Activity2

3 LocationsLocations 2Range (dpm/100 cm )Single Measurements Grid Block Avemge
Single-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Beta

Plutonium Facility -

Room 1

Floor 9 --'' 20 to 59 640 to 970 --- --- -1 to 4 -5 to 3

Lower Walls 8 --- -5 to 84 -570 to 360 --- -- -1 to 6 -4 to 1,
"

U. Walls and Ceiling 11 --- -3 to 58 -590 to 490 --- -- -1 to 4 -3 to 4

Room 2

Floor 12 --- 9 to 52 810 to 1,200 --- -- -1 to 4 -3 to 2
Lower Walls 9 1 7 to 200 -520 to 500 72 26 -1 to 1 -4 to i
U. Walls and Ceiling 17 1 0 to 110 -850 to 380 73 --- -1 to 6 -3 to 8

Room 3

Floor 9 3 0 to 70 560 to 1,000 16 to 23 650 to 680 -1 to 4 -4 to 8
Lower Walls 6 1 -5 to 25 190 to 350 20 84 -1 to 4 -1 to 1
U. Walls and Ceiling 13 3 -2 to 200 -640 to 730 0 to 80 -100 to 310 -4 to 12 -5 to 8

Room 4

Floor 9 4 0 to 140 -140 to 400 9 to 41 5 to 400 1 to 6 -l to 7
lower Walls 8 -2 to 20 ' -560 to -110 - -- -1 to 4 -5 to 6 -

'
-

U. Wall and Ceiling 15 -- 8 to 60 -1,800 to 6 -- --- -1 to 4 -4 to 8

.

- ---,-----_------------_-a s.-- - - - - - _ - - - - - --- - - - - - - - - - - - -~ s--- - - - - - - - - - _ - - - _ - - - - - _ - - - - . - - _ _ - - - - - . - - - - - - - - - - , - - . , _ -



TABLE 2 (Continued)
I
I SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
E NUCLEAR LAKE SITE-AFFECTED BUILDING
li PAWLING, NEW YORK
s
It
ir Total Activity Range.; Number of Measurement (dpm/IDO cm ) Removable Activity2

i Locations Range (dpm/IDO cm )eLocation 2-

Single Measurements Grid Block Average

Single-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Beta

Room 5

Floor 5 1 7 to 70 850 to 1,200 23 480 -1 to 4 -5 to 4
lower Walls 4 - 5 to 80 120 to 550 - -- -1 to 4 -4 to i
U. Walls and Ceiling 3 -- 8 to 93 -20 to 260 - - -1 to 4 -4 to 1

Room 6

Floor 1 1 5 to 180 210 to 1,500 14 370 -1 to 4 -3 to 0
Lower Walls 3 --- 9 to 36 250 to 410 - - -4 to 4 -3 to 5
U. Walls and Ceiling 3 - -2 to 32 19 to 230 - - -1 to 4 -4 to 3

Room 7

Floor 2 - 16 to 34 880 to 960 - - -1 to 1 -1 to 3

Ixwer Walls 4 - 5 to 36 250 to 570 - - -1 to 1 -5 to 1

U. Walls and Ceiling 3 -- 2 to 1I 24 to 240 - - -1 to 1 -1 to 3
Room 8

Floor 3 - 14 to 27 960 to 1,100 -- - I to 4 -I to 8
lower walls 4 -2 to 16 -240 to 410 - - -1 to 1 -3 to 0-

U. Walls and Ceiling 3 2 to 20 38 to 330 - - -1 to 1 -3 to 9 i-

.

w

_ ___-_a__________-.--____----_a - - - -



.

.

TABLE 2 (Continued),

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
f NUCLEAR LAKE SITE-AFFECTED BUILDING
* PAWLING, NEW YORK
V

E'
Total Activity Range-

C Number of Measurrment (dpm/100 cm ) Removable Activityr
3 Location , Locations Range (dpm/100 cm )2s

Single Measurements Grid Block Average
.

Single-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Beta

Room 9

Floor 2 - O to 7 790 to 880 --- -- -1 to 4 -3 to -1

Lower Walls 3 --- -7 to 14 -340 to 230 -- - -1 to 1 -4 to 0

U. Walls and Ceiling 3 - -2 to 27 -80 to 130 --- -- -1 to 1 -5 to I,
*

Room 10

Floor 8 --- 23 to 82 890 to 1,200 --- - -1 to 6 -5 to 0

Lower Walls 9 -- -2 to 55 -480 to 360 --- - -1 to 4 -4 to 21

U. Walls and Ceiling 8 -- -2 to 16 -120 to 450 -- - -1 to 4 -3 to 17

Room 11

Floor I -- 14 630 --- - 6 -4

Lower Walls 3 -- O to 18 -26 to 210 - - -1 to 1 -1 to 3

U. Wdis and Ceiling 1 -- 18 290 --- - -1 0

Room 12

' Lower Walls 4 - 2 to 18 ' 210 to 360 - - -1 -3 to 3-

U. Walls and Ceiling 3 -- 5 to i1 340 to 2,300 -- - -1 to 4 0 to -4

_ _ _ - _ _
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TABLE 2 (Continued)
I
E

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
E NUCLEAR LAKE SITE---AFFECTED BUILDING
E PAWLING, NEW YORK
l'
8
I Total Activity Rangee Number of Measurement (dpm/100 cm ) Removable Activity2

3 Location. Locations Range (dpm/100 cm )r~

Single Measurements Grid Block Average
Single-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Ikta

Room 13

Floors 4 --- 18 to 25 -430 to 2,100 -- --- 1 -4 to 3
Imwer Walls 3 --- 9 to 16 200 to 280 --- - -1 to 4 -3 to 9

Room 14
b Floor 3 2 0 to 150 450 to 510 50 to 93 -110 to 1,100 -1 to 6 -4 to 1

Lower Walls 8 - 2 to 48 -260 to 570 -- - -1 to 1 -4 to 1
U. Walls and Ceiling 5 -- O to 66 -76 to 320 -- -- -1 to 4 -4 to 1,

Room 15

Floor 7 2 -5 to 43 560 to 2,500 9 to 18 780 to 1,300 -1 to 4 -4 to I
!

Lower Walls 6 - 5 to 64 18 to 730 --- --- -1 to 1 -3 to 3
U. Walls and Ceiling 8 -- 11 to 89 58 to 610 - - -1 to 4 -5 to 4

Room 16

Floor 15 - 18 to 68 640 to 1,200 - -- -1 to 8 -5 to 7
Imwer Walls 13 - -5 to 50 -230 to 1,000 - - -1 to 4 -5 to 6
U. Walls and Ceiling 12 - -5 to 43 -76 to 310 - - -4 to 6 -3 to 6

.

$
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TABLE 2 (Continued)
i
I

SUMMARY OF SURFACE ACTIVITY MEASUREMENTS
E NUCLEAR LAKE SITE-AFFECTED BUILDING
{ PAWLING, NEW YORK
F
B i

! Total Activity Range
[ Number of Measurement (dpm/IDO cm ) Removable Activityr
3 Locations Locations Range (dpm/100 cm')Single Measurements Grid Block Average

Single-pt. Grid Blocks Alpha Beta Alpha Beta Alpha Beta

Room 17

Floor 2 -- 34 to 86 310 to 500 - -- 1 -4 to 1
Imwer Walls 6 -- 30 to 73 240 to 870 -- -- I to 1 -5 to 6
U. Walls and Ceiling 5 --- 16 to 55 250 to 940 - -- -1 to 8 -3 to 3m -

Room 18~

Floor 2 - 41 to 89 -11 to 860 --- -- 1 -3 to I
Lower Walls 5 - -7 to 20 5 to 2,600 - - -1 to 1 -5 to -3
U. Walls and Ceiling 3 -- 1I to 64 -10 to 490 -- - -1 to 1 -5 to 0

Waste Disposal Building

Floor -4 3 2 to 27 400 to 950 9 1,400 to 1,700 -1 to 1 -3 to -1

Lower Walls 9 - -2 to 25 -660 to 390 --- - -1 to 4 -4to3
j U. Walls and Ceiling 7 O to 9 180 to 350 - - -1 to 4 -1 to 8-

Multiple Failure Buildings

Floor 8 1 5 to 27 500 to 1,300 14 770 -1 to 4 -3 to 4

Lower Walls 3 -2 to ', -500 to -460 - -- -1 to 4 -3 to 0-

U. Walls and Ceiling 6 -7 to 5 -460 to 120 - - -1 to 1 -5to5-

| * Refer to Figures 11 through 21.

!
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TABLE 3

EXPOSURE RATES
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

i

Posure Rate RangeLocation. Averageat I m (gR/h)

Plutonium Facility 9 to 12 10

Waste Disposal Building 10 10

Multiple Failure Building 8 8

' Refer to Figures 19 through 22.
bIncludes background,

9

f
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TABL.E 4

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
AFFECTED BUILDINGS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

|
Radionuclide Concentration (pC1/g) i

Cs-137 Am-241 Th-232 U-235 U-238

Plutonium Facility

Room 1
,

B,3 0.2 0.16 < 0.1 0.7 0.3 0.1 0.1 0.3 t 0.4
B,8 0.1 0.1 < 0.1 0.8 0.3 0.1 0.1 1.0 t 0.9
G,6 0.7 0.1 < 0.1 1.0 0.2 0.1 0.1 0.9 0.8

H,1 0.1 0.1 < 0.1 0.9 0.3 0.1 0.1 0.9 t 1.2
koom 2

C,3* < 0.1 < 0.1 0.7 0.3 0.1 0.1 0.8 1.0

D ,7* < 0.1 < 0.1 0.8 0.4 0.1 0.1 1.1 1.0

H ,4' < 0.1 < 0.1 1.0 0.3 0.1 0.1 1.0 i 1.0
H,7* < 0.1 < 0.1 0.9 0.3 0.1 0.1 0.6 0.7

K ,8' < 0.1 < 0.1 0.9 0.4 0.1 t 0.1 0.3 i 0.8
Room 3

dB,3 < 0.1 < 0.1 0.9 0.2 0.1 0.1 0.8 1.1

B,8d < 0.1 < 0.1 0.8 0.3 0.1 0.1 1.2 0.7
dJ,4 < 0.1 < 0.1 < 0.4 0.1 i 0.1 < l .1

J,8d < 0.1 < 0.1 0.8 0.3 0.1 0.1 0.1 0.1

Room 4

B.4' O.1 0.1 < 0.1 0.7 t 0.2 0.1 0.1 0.6 0.7

G ,3' O.2 0.1 < 0.1 0.5 i 0.2 0.1 0.1 < 1.1

Room 5
'

C,5 < 0.1 < 0.1 0.3 0.2 0.1 i 0.1 0.3 i 0.6
,

Room 6

C,3 <0.1 < 0.1 0.5 t 0.2 0.1 + 0.1 0.5 0.8
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TABLE 4 (Continued)

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
AFFECTED BUILDINGS |

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Radionuclide Concentration (pCi/g)

Cs-137 Am-241 Th-232 U-235 U-238

Plutonium Facility (Continued)

Room 10

D,5 0.1 0.1 j < 0. t 0.4 0.2 0.1 0.1 0.7 i 0.9
Room 14

B,5 < 0.1 < 0.1 0.5 0.2 0.1 t 0.1 0.8 i 0.9
D.5 < 0.1 < 0.1 0.6 0.2 0.1 0.1 0.6 0.8

Room 15

A,1 0.1 0.1 < 0.1 0.6 0.2 0.1 0.1 0.9 i 0.6
G,3 < 0.1 < 0.1 0.5 0.3 0.1 t 0.1 0.9 i 0.8
K,3 < 0.1 < 0.1 0.4 0.2 0.1 i 0.1 0.5 i 0.9

Room 16

G,10 < 0.1 < 0.1 0.6 0.4 < 0.1 0.6 0.9

Room 18

B,4 < 0.1 < 0.1 0.7 0.2 0.1 0.1 0.2 1.0

Waste Disposal Building

D,4 0.1 0.1 < 0.1 0.7 0.3 0.1 i 0.1 0.9 0.6

F,5 0.4 i 0.1 < 0.1 0.6 0.2 0.1 0.1 1.1 i 0.9
Multiple Failure Building

C,3 < 0.1 '< 0.1 0.5' O.2 0.1 t 0.1 0.8 0.9

' Refer to Figures 19 through 22.
6Uncertainties represent the 95% confidence level, based only on counting statistics.
*-* Sample composite groups analyzed by alpha spectrometry for plutonium.
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TABLE 5

PLUTONIUM CONCENTRATIONS IN COMPOSITE SOILS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Plutonium Concentration (pCl/g)
,

Pu-239/240 Pu-238

Plutonium Facility Subfloor < 0.03 <0.12
Room 2

Plutonium Facility Subfloor < 0.03 0.12 0.0 86
Room 3

Plutonium Facility Subfloor < 0.07 < 0.09
Room 4

Plutonium Facility < 0.03 < 0.8
Exterior Sample Locations 1-4

Plutonium Facility < 0.07 0.04 0.04
Exterior Sample Locations 5-8

Plutonium Facility < 0.24 < 0.24
Exterior Sample Locations 9-12

Survey Unit 3 0.38 0.12 <0.02
270N,20W: 270N,0

Survey Unit 3 1.2010.21 < 0.07
286N,9W: 283N,46W

Survey Unit 4 0.05 i 0.05 0.05 i 0.04
400N,60W: 425N,30W; 465N,40W

' Refer to Figures 22,23, and 34.
6
Uncertainties represent the 95% confidence level, based only on counting statistics.

4

umw w so . wo e. m3 65

. - _ _ _ _ _ _ ___- _ _ - _ __



.

.

.

TABLE 6

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL

AFFECTED OUTDOOR SOIL AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Location, Exposure Rate Radionuclide Concentration (pCi/g)
at 1 m (pR/h) Cs-137 Am-241 Th-232 U-235 U-238

Plutonium Facility

l' 12 0.1 0.16 < 0.1 0.8 0.6 0.1 t 0.1 0.8 i 0.8
2' 11 0.4 0.1 < 0.1 0.8 0.3 < 0.1 0.7 1.0

3' 10 < 0.I < 0. I 1.0 0.2 0.1 0.1 0.8 1.1

4' 10 0.1 0.1 < 0.1 0.8 0.3 0.1 0.1 0.8 0.3

5d 10 0.1 i 0.I < 0.1 0.7 0.2 0.1 0.1 0.8 1.0

6d 11 0.1 0.1 < 0.1 1.1 0.3 0.1 0.1 1.6 i 1.5
7d 9 0.6 0.I < 0.1 1.0 0.3 0.1 i 0.1 1.3 i 1.0

d8 10 0.2 0.1 0.1 0.1 0.9 0.4 < 0.1 1.2 i 1.1
9* 10 0.1 0.1 0.1 0.1 0.6 0.3 0.1 0.1 1.6 1.1

10' 11 0.6 i 0.1 < 0.2 1.1 i 0.5 0.1 0.1 1.0 1.0

1l' 10 0.2 t 0. I < 0.1 0.8 0.3 0.1 i 0.1 0.5 i 0.6
12' 12 1.1 0.2 < 0.2 0.4 0.3 0.1 i 0.1 0.4 0.9

Waste Disposal Building

13 10 0.6 0.1 0.1 0.1 0.5 0.2 0.1 0.1 0.9 i 0.6
14 10 0.3 0.1 < 0.1 0.7 0.2 0.1 0.1 0.8 i 0.8
15 11 0.1 i 0.I < 0.1 0.5 0.3 0.1 0.1 0.5 0.7
16 11 0.1 0.I < 0.1 0.6 0.3 0.1 i 0.I 1.2 i 1.2
17 -- 0.5 0.I < 0.2 0.9 0.4 0.1 0.1 1.5 1.2

18 0.5 0.I < 0.1 0.6 0.2 0.1 0.1 0.7 t 0.6--

19 -- 5.5 t 0.3 < 0.1 0.7 0.3 0.1 t 0.1 1.6 i 1.5 |
20 0.4 0.1 < 0.1 0.8 i 0.3 0.1 0.1 1.0 i 1.0--

Shield Mock-Up Building

21 8 0.1 0.1 < 0.1 0.7 0.2 0.1 0.1 0.2 t 0.6
.

' Refer to Figures 23 and 30.
buncertainties represent the 95% confidence level, based only on counting statistics.
** Sample composite groups analyzed by alpha spectrometry for plutonium.
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y TABLE 7
||

[ SUMMARY OF SURFACE ACTIVITY LEVELS
T UNAFFECTED BUILDINGS
g NUCLEAR LAKE SITE

PAWLING, NEW YORK
.*

3 Number of Total Activity Range (dpm/100 cm ) Removable Activity Range2

Location' Measurement Single Measurements (dpm/100 cm )2

Locations Alpha Beta Alpha' Betaf

Critical Facility
Floor 26 0 to 37 660 to 1,100' -1 to 4 -7 to 8

6

6Lower Walls 8 -7 to 18 -290 to 510* -1 to 4 -3 to 8
Engineering Buildin g

6Floor 23 -2 to 16 420 to 850* -1 to 4 -5 to 3e
"

Lower Walls 7 0 to 236 -320 to 230* -1 to 6 -1 to 16
Remote Assembly Building

6Floor 21 -270 to 54 -270 to 610* -1 to 1 -7 to 6
6Lower Walls 9 -620 to 32 -620 to 730* -1 to 4 -4 to 1

Shield Mock-up Building
bFloor 27 0 to 39 420 to 820c -1 to 6 -7 to 14

Lower Walls 3 -2 to 2'' -580 to -400* -1 to 10 -4 to 3
Lodge

Floor 22 NA -580 to 1,200d -1 to 6 -7 to 8
dLower Walls 8 NA -650 to -240 -1 to 1 -7 to 6

' Refer to Figures 24 through 28.
6 2Minimum detectable activity is 25 dpm/100 cm for alpha instrumentation.

2' Minimum detectable activity is 390 dpm/100 cm for beta instrumentation.
d 2Minimum detectable activity is 990 dpm/100 cm for beta instmmentation.

2' Minimum detectable activity is 12 dpm/100 cm .
f 2Minimum detectable activity is 16 dpm/100 cm ,

_ - _ _ _ .__ ____ ____- __ -__-_____ - _ __ - ____- - _---- _ - - _ --_
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TABLE 8

EXPOSURE RATES
UNAFFECTED BUILDINGS

NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Rate RangeLocation.
at 1 m (gR/h)

Critical Facility 11 - 12 12

Engineering Building 9 - 10 9

Remote Assem::v Building 7 - 11 9

Shield Mock-Up Building 10 10

Lodge 9 - 10 10

' Refer to Figures 24 through 28.
bIncludes background.

i

i

l

!
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TABLE 9

RADIONUCLIDE CONCENTRATIONS IN SUBFLOOR SOIL
UNAFFECTED BUILDINGS |

NUCLEAR LAKE SITE |
lPAWLING, NEW YORK

;

Radionuclide Concentration (pCl/g)
,

Cs-137 Am-241 Th-232 U-235 U-238

Critical Facility

#1 < 0.1 < 0.1 0.7 0.26 0.1 0.1 0.8 i 0.5
#2 < 0.1 < 0.1 0.6 0.2 0.1 0.1 0.3 0.7

Engineering Building

#1 < 0.1 0.1 0.1 0.5 0.3 0.1 0.1 0.6 i 0.4
#2 < 0.1 < 0.1 0.6 0.3 0.1 i 0.1 0.2 t 0.5

Shield Mock-Up Building

#1 < 0.1 < 0.1 0.6 i 0.2 0.1 i 0.1 0.7 t 0.8
Lodge

#1 < 0.1 < 0.1 0.1 i 0.1 0.2 i 0.1 0.6 i 1.3
#2 0.2 0.1 < 0.1 0.4 0.3 0.1 0.1 0.6 1.1

* Refer to Figures 24 through 28.
6 Uncertainties represent the 95% confidence level, based only on counting statistics.

.
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TABLE 10

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pC1/g)
Location * Rate at

1 m fur / hlb Cs-137 Am-241 Th-232 U-235 U-238

Survey Unit 1

1.5 i 0.2d < 0.2 0.6 0.3 0.2 0.1 0.7 t 0.8260N, 60E --*

280N, 70E 0.5 t 0.1 < 0.2 1.0 t 0.4 0.1 i 0.1 2.0 i 1.8--

300N, 20E -- 0.2 0.1 < 0.1 0.9 0.2 0.1 t 0.1 0.1 t 0.8
300N, 80E 0.9 0.1 < 0.1 0.7 0.3 0.1 0.1 1.1 i 0.7--

310N,50E -- 2.4 i 0.3 <0.3 0.2 0.4 0.2 0.1 2.5 t 1.9
314N,0 10 < 0.1 < 0.1 0.6 i 0.2 0.1 i 0.1 1.2 t 0.9

332N,18E 9 0.4 i 0.1 < 0.1 0.6 0.2 0.1 0.1 1.0 i 0.8
342N, 0 - 0.4 0.1 < 0.1 0.8 0.2 0.1 i 0.1 0.4 0.9
350N, 0 9 0.3 0.1 < 0.1 1.0 0.3 0.1 0.1 0.6 i 1.2

350N, 50E -- 1.4 i 0.2 <0.2 0.5 i 0.4 0.1 0.1 1.4 2.5
375N, 25E -- 1.0 0.2 <0.2 1.2 0.5 0.1 0.1 1.5 t 0.8
400N,0 10 0.9 0.2 < 0.2 1.0 t 0.4 0.1 i 0.1 1.5 i 1.0

400N, 25E -- 0.5 0.1 <0.2 0.8 t 0.4 < 0.1 1.1 0.7
400N, 50E -- 0.8 0.1 < 0.1 1.4 t 0.4 0.1 i 0.1 1.9 i 1.5
425N, 25E 0.9 i 0.2 0.1 0.1 0.9 t 0.3 0.1 t 0.1 0.5 i 0.9--

425N, 70E -- 1.5 0.2 < 0.3 0.5 i 0.6 0.2 0.1 1.8 i 1.6
450N,0 9 1.3 0.2 <0.2 1.3 0.5 0.2 i 0.1 0.8 i 1.9

450N, 25E 8 0.1 0.1 < 0.1 0.6 0.2 0.1 0.1 0.2 i 0.6
450N, 50E 8 0.4 i 0.1 < 0.2 0.8 0.4 0.1 i 0.1 0.9 i 0.7
450N, 65E 1.1 i 0.2 < 0.2 0.7 i 0.6 0.1 t 0.1 0.5 1.5--

480N,40E 8 1.1 i 0.2 < 0.1 0.6 0.3 0.1 i 0.1 0.7 t 1.2
500N,0 8 5.9 i 0.8 0.2 0.2 0.9 0.6 0.1 t 0.2 1.1 i 2.0

,

300N, 25E 9 0.7 0.2 < 0.2 0.9 0.3 0.1 i 0.1 1.4 1.7

500N,50E -- 2.0 0.2 < 0.2 0.9 0.3 0.1 t 0.1 2.3 t 1.8
| 500N, 65E -- 3.3 i 0.5 < 0.3 0.9 0.5 0.3 t 0.1 1.4 i 2.5
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TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pCi/g)
Location' Rate at

b Cs-137 Am-241 Th-232 U-235 U-2381 m (nR/hl ,

Survey Unit 2

f 0, 0 12 0.1 t 0.1 <0.2 0.8 0.3 0.1 i 0.1 0.4 i 0.9
50N,0 10 0.2 0.1 < 0.1 0.7 0.3 0.1 0.1 0.6 i 0.4

SON,20E - 0.4 0.1 < 0.1 0.9 0.3 0.2 i 0.1 1.4 i 1.1
80N, 20E - 1.0 0.2 < 0.3 0.5 0.3 0.1 0.1 1.1 i 1.7
100N,0 11 0.2 i 0.1 < 0.1 0.8 i 0.3 0.1 0.1 0.7 i 0.8

100N, 25E - 1.7 0.2 < 0.1 0.7 0.3 0.1 0.1 0.9 t 1.1
100N, 45E -- 0.4 0.1 < 0.2 1.0 0.3 0.2 i 0.1 0.9 i 1.0
140N, 50E - 2.0 i 0.3 <0.4 0.6 i 0.4 0.2 i 0.1 3.7 t 2.6 i

150N, 0 11 0.9 i 0.1 < 0.1 0.7 i 0.2 0.1 0.1 1.0 i 0.6
150N, 50E -- 1.1 0.2 < 0.2 1.0 t 0.4 0.2 i 0.1 1.2 1.4
155N, 50E -- 1.0 i 0.1 < 0.1 0.9 t 0.3 0.1 i 0.1 0.6 i 1.6
163N, 24E -- 0.7 0.1 < 0.1 0.5 0.4 0.1 0.1 0.8 i 1.0
163N, 34E -- 3.6 i 0.4 < 0.2 0.6 i 0.5 <0.2 0.6 t 2.1
168N, 29E 12 3.4 0.7 < 0.3 < 0.5 < 0.3 1.1 1.1

168N,29E -- 6.1 i 0.3 < 0.1 0.8 0.2 0.1 i 0.1 0.8 0.2 |

(15-30 cm)

173N, 24E 12 0.3 0.1 < 0.1 0.7 0.3 0.1 i 0.1 0.6 i 0.7 |

173N, 34E 9 0.5 i 0.1 < 0.1 0.7 0.2 0.1 t 0.1 0.6 1.3
188N,50E 9 0.1 i 0.1 < 0.2 1.3 i 0.4 0.1 i 0.4 0.6 i 1.1

194 N, 0 0.3 i 0.1 < 0.1 0.7 t 0.2 0.1 i 0.1 0.5 i 0.8--

4

195N, 30E -- 0.1 i 0.1 < 0.1 0.6 t 0.3 0.1 0.1 0.8 i 0.6
195N, 45E 9 0.4 0.1 < 0.1 0.8 0.2 0.1 i 0.1 1.0 i 0.8 |

200N, 0 10 <0.1 < 0.1 0.7 0.3 0.1 i 0.1 0.4 i 0.6
,

200N,30E 0.1 0.1 < 0.1 0.7 i 0.3 0.1 0.1 0.6 i 0.8--

200N, 50E 9 1.1 i 0.1 < 0.2 0.7 i 0.3 < 0.1 0.9 i 1.1
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TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pC1/g)
Location' Rate at

1 m (uR/ hlb Cs-137 Am-241 Th-232 U-235 U-238

Survey Unit 2 (Continued)

210N, 35E 1.2 0.1 < 0.1 0.6 i 0.4 0.1 i 0.2 1.5 i 0.8-

240N, 20E 0.2 0.1 < 0.1 0.8 t 0.3 0.1 0.1 0.2 i 0.7--

240N, 40E 2.4 i 0.3 < 0.2 0.3 0.4 0.1 0.1 2.1 i 1.8--

240N, 50E 5.7 0.5 < 0.3 1.1 0.6 0.3 0.1 1.8 i 1.2--

240N, 0 11 0.8 i 0.1 < 0.1 0.8 t 0.3 0.1 0.1 0.5 i 0.6
250N,SE 0.2 0.1 < 0.1 0.8 i 0.2 0.1 i_0.1 0.7 i 0.6--

250N, 50E 2.2 i 0.5 < 0.4 1.0 i 1.2 0.4 i 0.3 1.9 i 5.7--

Access Rd. 12 0.3 0.1 < 0.1 0.7 0.2 0.1 0.1 0.6 0.7
Pole #18

"

Access Rd. - 0.5 i 0.1 < 0.1 0.8 i 0.3 0.1 i 0.1 0.8 i 0.8
Stream Culvert

Access Rd. 1.6 i 0.3 < 0.2 0.8 0.5 0.2 0.1 2.7 1.5-

Pole #16

Access Rd. 0.3 0.1 < 0.1 0.7 i 0.2 0.1 0.1 0.6 i 0.7--

Pole #14

Access Rd. - 1.2 0.2 < 0.2 1.4 i 0.6 0.1 0.1 1.0 1.6
Pole #11

Access Rd. -- 0.2 0.1 < 0.1 0.5 0.2 0.1 i 0.1 0.4 i 0.7
Pole #9

0,5W* -- 0.4 0.1 < 0.1 0.7 i 0.2 0.1 0.1 0.6 i 0.8
14N, 34W* - 0.3 0.1 < 0.1 1.0 0.4 0.1 0.1 1.1 + 1.5
23N, 7W* - 0.6 i 0.1 < 0.1 0.9 t 0.3 0.1 0.1 1.1 t 1.0
SON,10W' - 0.9 0.1 < 0.2 0.7 t 0.3 0.1 i 0.1 0.3 i 0.9
SON, 31W' 0.2 0.1 0.1 0.8 0.2 0.1 0.1 0.8 i 1.1<--

100N, 9W' 0.4 i 0.1 < 0.2 0.9 i 0.5 0.2 i 0.1 1.9 i 1.1--

100N, 24W' -- 0.4 0.1 < 0.1 1.3 i 0.4 0.2 t 0.1 1.6 i 1.2
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TABLE 10 (Continued) !

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFTECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pCl/g)
Location * Rate at

b Cs-137 Am-241 Th-232 U-235 U-2381 m (pR/hl

Survey Unit 3

173N, 0 - 0.2 0.1 < 0.1 0.6 0.2 0.1 i 0.1 0.2 i 0.7
173N, 40W 1.2 i 0.2 < 0.2 0.7 i 0.4 0.2 0.1 0.1 1.3--

193N, 82W -- 2.5 0.3 < 0.1 0.3 i 0.3 0.1 i 0.1 1.4 i 1.2
205N, 6W -- 0.4 0.1 < 0.1 0.7 i 0.3 0.1 i 0.1 0.2 i 0.7

210N, 50W -- 3.0 0.2 < 0.2 1.0 t 0.4 0.1 i 0.1 0.1 i 1.2
220N, 82W -- 1.4 0.2 < 0.2 0.4 i 0.3 0.1 i 0.1 1.3 i 0.8

220N,120W -- 2.5 0.4 < 0.4 0.5 i 0.6 0.1 i 0.2 1.8 i 4.2
230N.0 -- 0.1 0.1 < 0.1 0.6 0.3 0.1 i 0.1 0.9 i 0.6

230,50W -- 1.7 i 0.2 < 0.3 0.8 0.4 0.1 i 0.1 2.8 t 1.8
233N, 7W -- 1.7 t 0.2 < 0.3 1.1 i 0.5 0.3 i 0.1 4.3 i 3.3
240N, 94W -- 0.8 0.2 0.1 0.1 < 0.4 <0.2 < 1.7
249N, 58W -- 2.6 0.3 0.1 0.1 0.5 i 0.3 0.1 i 0.1 0.6 i 1.1
250N, 50W - 0.5 0.1 < 0.1 0.2 0.3 0.1 i 0.1 0.7 i 0.8
250N,120W 1.4 i 0.2 < 0.1 0.7 0.4 0.1 i 0.9 1.2 i 1.1--

256N, 83W -- 0.4 i 0.1 < 0.1 0.6 0.3 0.1 i 0.1 1.1 t 1.2
268N,98W 0.7 i 0.1 < 0.1 0.8 i 0.3 < 0.1 0.2 i 0.9-

269N, 77W 0.2 0.1 < 0.1 0.9 i 0.3 0.1 i 0.1 0.5 0.9--

f270N, O 2.5 0.2 0.5 0.1 0.2 i 0.3 0.1 i 0.1 0.7 i 1.0-

f270N, 20W -- 0.9 0.2 0.1 0.1 0.8 i 0.4 0.1 i 0.1 1.3 i 0.8
270N, 43W 0.5 i 0.1 < 0.1 0.8 0.3 0.1 0.1 2.0 i 1.0--

282N,110W -- 1.0 0.1 < 0.1 0.7 i 0.3 0.1 i 0.1 1.5 i 1.2
283N, 46Ws .- 1.8 0.2 0.3 0.2 1.0 0.4 0.3 0.1 1.0 i 1.1
286N, 9W8 -- 1.6 0.2 0.4 0.2 0.7 0.3 0.1 i 0.1 0.5 i 1.1
286N, 68W 0.2 0.1 < 0.1 1.1 0.3 0.1 i 0.1 1.1 i 1.1--
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TABLE 10 (Continued)

EXPOSURE RATES AND
RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AREAS
NUCLEAR LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pCi/g) '

Location' Rate at
b Cs-137 Am-241 Th-232 U-235 U-2381 m (uR/hl

Survey Unit 3 (Continued)

290N,10W < 0.1 0.1 0.1 0.6 0.3 0.1 0.1 1.3 0.6
--

292N, 88W 0.1 0.1 < 0.1 0.7 t 0.3 0.1 0.1 0.7 i 0.6
--

295N,101W - 1.0 i 0.2 < 0.3 0.9 t 0.3 0.1 0.1 1.4 i 1.3
300N, 25W -- 0.1 i 0.1 < 0.1 0.6 0.3 0.1 0.1 0.3 i 0.5
300N, 50W - 2.1 i 0.2 < 0.2 0.9 i 0.5 0.1 0.1 1.8 t 1.9
310N,120W 0.5 0.1 < 0.2 0.5 i 0.3 0.1 i 0.1 0.7 t 0.7

--

Survey Unit 4

300N,10W 10 0.1 0.1 <0.1 0.7 0.2 0.1 i 0.1 0.4 i 0.8
325N,10W - 0.2 0.1 < 0.2 0.9 t 0.3 0.1 i 0.1 0.9 0.8
325N, 25W -- 1.1 0.2 < 0.1 1.0 0.3 0.1 i 0.1 0.6 i 1.1
325N, 40W 2.4 i 0.3 < 0.2 0.8 0.5 0.2 i 0.1 2.3 t 2.2--

325N, 50W 9 3.6 0.4 < 0.2 0.3 i 0.3 0.2 i 0.1 0.4 i 1.3
340N, SW 0.1 i 0.1 < 0.1 0.5 0.2 0.1 t 0.1 0.6 i 0.9--

350N,10W -- 0.3 i 0.1 <0.1 0.6 i 0.3 0.1 0.1 0.9 i 0.9
350N, 25W 9 1.8 i 0.3 < 0.2 1.1 i 0.6 0.2 t 0.1 < 2.7
350N, 50W 9 1.3 i 0.2 < 0.2 0.9 i 0.3 0.1 0.8 1.1 t 0.7
350N,100W - 1.7 i 0.3 < 0.2 1.1 0.5 0.1 0.1 1.5 i 1.6 |
350N,125W -- 1.0 0.2 < 0.2 1.3 0.5 0.1 i 0.1 2.3 t 1.8
390N, 50W 0.8 i 0.1 < 0.1 0.8 i 0.3 0.2 0.1 2.1 t 1.5--

400N,10W 0.5 0.2 < 0.2 0.3 i 0.3 0.1 i 0.1 0.9 i 0.8--

400N, 30W 0.3 i 0.1 < 0.1 0.6 t 0.2 0.1 0.1 0.2 i 0.7-

400N, 50W 9 0.5 0.1 <0.1 0.6 0.2 0.1 i 0.1 1.5 i 1.1
400N, 60Wh 1.0 0.2 0.J 0.1 1.0 0.4 0.2 0.1 1.0 1.2 !

--

1406N, 35W 9 0.1 0.1 < 0.1 0.7 i 0.3 0.1 0.1 ~0.8 i 0.6
i
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TABLE 10 (Continued)

EXPOSURE RATES AhT)
RADIONUCLIDE CONCENTRATIONS IN SOIL

UNAFFECTED OUTDOOR AREAS
NUCLEA.R LAKE SITE
PAWLING, NEW YORK

Exposure Radionuclide Concentration (pCUg)
Location' Rate at

1 m (uR/hp Cs-137 Am-241 Th-232 U-235 U-238

Survey Unit 4 (Continued)

410N, 25W 9 0.1 0.1 < 0.1 0.6 i 0.2 0.1 i 0.1 0.7 t 0.7
420N, 35W 9 0.2 0.1 < 0.1 0.8 0.3 0.1 t 0.1 0.9 t 0.9

h425N, 30W 9 0.2 0.1 0.1 0.1 0.6 i 0.3 0.1 0.1 0.9 0.7
450N, 25W 9 0.6 0.I < 0.1 0.6 0.2 0.1 0.1 1.2 i 0.8
450N, 35W 9 0.6 t 0.1 < 0.2 0.7 t 0.5 0.1 t 0.1 1.2 1.1

h465N, 40W -- 1.4 0.2 0.1 0.1 0.8 i 0.5 < 0.1 2.3 i 1.3
475N,10W -- 0.8 0.1 < 0.1 0.4 0.3 0.1 i 0.1 0.8 t 0.5
475N 50W -- 0.8 i 0.1 < 0.2 1.0 0.4 0.1 i 0.1 1.4 t 1.4
500N,10W 0.3 i 0.1 < 0.1 1.3 0.4 0.1 0.1 1.2 i 1.2--

500N,20W -- 1.0 t 0.2 0.1 i 0.1 0.6 i 0.4 0.1 t 0.1 2.9 i 1.9
1.5 0.2 < 0.2 0.5 0.5 0.1 i 0.1 1.1 i 1.0 !510N,10W -

510N, 20W 0.3 0.I < 0.1 1.0 0.2 0.1 i 0.1 0.4 0.6--

|
* Refer to Figures 30 through 35. j
bIncludes background.
* No measurement made,--

d
Uncertainties represent the 95% confidence level, based only on counting statistics. i

' Remote Assembly Building grid coordinates.
fhSample Composite groups analyzed by alpha SpCCtrometry for plutonium,

l

*
|

|
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I TABLE 11
E

g GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
AFFECTED BUILDINGS.*
NUCLEAR LAKE SITE

F PAWLING, NEW YORK
h
?
-- Averaged Total Activity (dpm/100 cm yr

Ui h Guidelin
Building Alpha'

,

Beta

Number Std. Number Std. SatisfiedMean gg,,
of Meas. Deviation ,- of Meas. Deviat,on -i

Plutonium Building

Affected Area
Room 1 90 28 25 24 33 28 120 540 290 Yes/Yes
Rooma 114 48 41 42 51 43 290 530 420 Yes/Yesy

*
Room 3 90 71 46 74 56 71 200 490 290 Yes/Yes
Room 4 96 52 36 49 47 52 43 420 140 Yes/Yes
Room 5 32 24 77 100 110 24 760 400 900 Yes/No
Room 14 40 22 29 36 42 22 430 390 570 Yes/Yes
Room 15 65 32 21 19 27 32 790 550 960 Yes/Yes

Unaffected Area

Rooms 6-13,16-18 360 146 24 25 27 146 440 490 510 Yes/Yes
Waste Disposal Bldg. 54 41 20 52 33 41 650 1000 910 Yes/Yes
Multiple Failure Bldg. 45 21 8 9 12 21 250 590 170 Yes/Yes

" Alpha surface contamination guidelines:
2 2100 dpm/100 cm , average in a 1 m area
2 2300 dpm/100 cm , maximum in a 100 cm

6Beta-gamma surface contamination guidelines:
2 25,000 dpm/100 cm , average in a 1 m area

2 215,000 dpm/100 cm , maximum in a 100 cm area
* Calculated value for statistically testing site data in accordance with Draft NUREG/CR-5849. -
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2 TABLE 12
k
[ GUIDELINE COMPARISON OF SURFACE ACTIVITY LEVELS
T UNAFFECTED BUILDINGS

NUCLEAR LAKE SITE
PAWLING, NEW YORK

C
3 Averaged Total Activity (dpm/100 cm )2

" '"
Condit."

Ui Alpha' Betab
Build.mg ions

^T' Number Std. Number Std. Satisfied* ' ' " "
of Meas. Deviation F- ' " "

of Meas. Deviation F-

2Critical Facility 510 m 34 14 8 16 34 660 290 750 Yes/Yes
2Engineering 410 m 30 6 6 8 30 500 280 590 Yes/Yes

3 Bldg.
.

Remote 106 m2 30 5 12 9 30 -26 300 67 Yes/Yes
Assembly Bldg.

Shield Mock-Up 60 m2 30 11 9 14 10 490 350 600 Yes/Yes
Bldg.

_,

Lodge 66 m2 0 NA NA NA 30 -160 340 -61 Yes/Yes

" Alpha surface contamination guidelines:
2 2100 dpm/100 cm , average in a 1 m area
2 2300 dpm/100 cm , maximum in a 100 cm

6Deta-gamma st'rface contamination guidelines:
2 25,000 dpm/100 cm , average in a 1 m area

2 215,000 dpm/100 cm , maximum in a 100 cm arc
* Calculated value for statistically testing site data in accordance with Draft NUREGICR-5849.
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APPENDIX A

MAJOR INSTRUMENTATION

The display of a specific product is not to be construe'd as an endorsement of the product or its
manufacturer by the authors or their employers.

DIRECT RADIATION MEASUREMENT

Instniments

Eberline Pulse Ratemeter
Model PRM 6
(Eberline, Santa Fe, NM)

Eberline " Rascal" Ratemeter-Scaler
Model PRS-1 <

(Eberline, Santa Fe, NM)

Ludlum Floor Monitor j
Model 239-1 1

(Ludlum Measurements, Inc.,
Sweetwater, TX)

Ludlum Ratemeter-Scaler
Model 2221
(Ludlum Measurements, Inc.,
Sweetwater, TX) -

Detectors

Eberline GM Detector
Model HP-260
Effective Area,15.5 cm2
(Eberline, Santa Fe, NM)

Ludlum Gas Proportional Detector
Model 43-37

2Effective Area,550 cm
(Ludlum Measurements, Inc.,
Sweetwater, TX) *

ww we se . Deumwr o. im A-1
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Ludlum Gas Proportional Detector .
Model 43-68 =
Effective Area,100 cm2
(Ludlum Measurements, Inc.,
Sweetwater, TX)

Reuter-Stokes Pressurized Ion Chamber
Model RSS-Ill
(Reuter-Stokes, Cleveland, OH)

' Victoreen NaI Scintillation Detector
Model 489 55
3.2 cm x 3.8 cm Crystal
(Victoreen, Cleveland, OH)

LABORATORY ANALYTICAL INSTRUMENTATION

Alpha Spectrometry System
(Canberra, Meriden, CT)
Used in conjunction with:
Multichannel Analyzer
3100 Vax Workstations
(Canberra, Meriden, CT)
(Canberra, Meriden, CT)

High Purity Extended Range intrinsic Detectors
Model No: ERVDS30 25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-ll
(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer
3100 Vax Workstation

- (Canberra, Meriden, CT)

High-Purity Germanium Detector
Model GMX-23195-S,23% Eff,
(EG&G ORTEC, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-16
(Gamma Products, Palos Hills, IL) and
Multichannel Analyzer ,

3100 Vax Workstation
(Canberra, Meriden, CT)

a
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Low Background Gas Proportional Counter
. Model LB-5110
(Tennelec, Oak Ridge, TN) '

.

f

<:

I

f

+

.

;

w w.,un su.o-e.w,6.im A-3

.

. - -., ,



}

..

,

..

!

:

APPENDIX B
r

SURVEY AND ANALYTICAL PROCEDURES

't

i

t

5

'

6

e

1

Nuclear Lake Sne . December 6.1993



- -. ~

9

y

APPENDIX B

SURVEY AND ANALYTICAL PROCEDURES

SURVEY PROCEDURES

Surface Scans

Surface scans were performed by passing the probes slowly over the surface; the distance between

the probe and the surface was maintained at a minimum - nominally about I cm. A large surface

area, gas proportional Door monitor was used to scan the floors of the surveyed areas. Other

surfaces were scanned using small area (15.5 cm or 100 cm ) hand-held detectors. Identification2 2

of elevated levels was based on increases in the audible signal from the recording and/or

- indicating instrument. Combinations of detectors and instruments used for the scans were:

Alpha - gas proportional detector with ratemeter-scaler
,

Beta gas proportional detector with ratemeter-scaler-

- pancake GM detector with ratemeter-scaler

Gamma - Nal detector with ratemeter

Surface Activity Measurements

Measurements of total alpha and total beta activity levels were primarily performed using gas

proportional and/or GM detectors with portable ratemeter-scalers.

Count rates which were integrated over a 1 or 2 minute period in a static position, were converted
2

to activity levels (dpm/100 cm ) by dividing the net rate by the 4 x efficiency and correcting for

the sample count time and active area of the detector. The alpha activity background countrates

for the gas proportional detectors averaged approximately I cpm for each detector. Alpha

efficiency factors ranged from 0.20 to 0.22 for the gas proportional detectors. The beta activity
,

um ta. so onmi,u 6. im B-1
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background count rates for the proportional detectors and the GM detectors averaged 290 and 44

cpm, respectively. Beta efficiency factors ranged from 0.19 to 0.21 for the gas proportional :

detectors and 0.15 to 0.16 for the GM detectors. The effective window for the gas proportional,

and GM detectors were 100 cm , and 15.5 cm respectively.2 2

Removable Activity Measurements
.

Removable activity levels were determined using numbered filter paper disks,47 mm in diameter.

Moderate pressure was applied to the smear, and approximately 100 cm of the surface was2

wiped. Smears were placed in labeled envelopes with the location and other pertinent information

recorded.

9

Exnosure Rnte Measurements

Measurements of gamma exposure rates were performed using a pressurized ionization chamber
9

(PIC).
C

Soil Samuline

Approximately I kg of soil was allected at each sample location. Collected samples were placed

in a plastic bag, sealed, and labeled in accordance with ESSAP survey procedures.

ANALYTICAL PROCEDURES

Removable Activity

Smears were counted on a low background gas proportional system for gross alpha and gross beta

activity.
.

<
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Gnmma Soectrometry

Soil samples were dried, mixed, crushed, and/or homogenized as necessary, and a portion sealed

in 0.5-liter hiarinelli beaker or other appropriate container. The quantity placed in the beaker was

chosen to reproduce the calibrated counting geometry and ranged from 130 to 1100 g of material.

Net material weights were determined and the samples counted using intrinsic germanium

detectors coupled to a pulse height analyzer system. Background and Compton stripping, peak

search, peak identification, and concentration calculations were performed using the computer

capabilities inherent in the analyzer system. Energy peaks used for determination of radionuclides

of concern were:

A m-241 0.059 MeV

Th-232 0.911 MeV from Ac-228*

U-235 0.186 MeV

U-238 0.063 MeV from Th-234* (or 0.093 MeV)

* Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks.

Alohn Snectrometry

Soil samples were crushed, homogenized and analyzed for isotopic plutonium. Samples were

dissolved by potassium Duoride and pyrosulfate fusion and the elements of interest were l

precipitated with barium sulfate. Barium sulfate precipitate was redissolved and the specific q

elements ofinterest were individually separated by liquid-liquid extraction and re-precipitated with

a cerium Duoride carrier. The precipitate was then counted using surface barrier and ion
1

implanted detectors (ORTEC), alpha spectrometers (Canberra), and a multichannel analyzer

(Nuclear Data).

.

1
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UNCERTAINTIES AND DETECTION LIMITS

The uncertainties associated with the analytical data presented in the tables of this report

represents the 95 % confidence level for that data. These uncertainties were calculated based on

both the gross sample count levels and the associated background count levels. When the net

sample count was less than 2.71 + 4.66 times the statistical deviation of the background count,

the sample concentration was reported as less than the detection limit of the measurement

procedure. Because of variations in background levels, measurement efficiencies, and

contributions from other radionuclides in sample, the detection limits differ from sample to

sample and instrument to instrument. Additional uncertainties, associated with sampling and

measurement procedures, have not been propagated into the data presented in this report.

CALIBRATION AND QUALITY ASSURANCE

,

Analytical and field survey activities were ' conducted in accordance with procedures from the

following documents:
.

Survey Procedures Manual Revision 7.1 (September 1993)*

Laboratory Procedures Manual Revision 8 (August 1993)*

Quality Assurance Manual Revision 6 (July 1993)*

The procedures contained in these manuals were developed to meet the requirements of DOE -i

Order 5700.6C for Quality Assurance and contain measures to assess processes during their

performance.

!

Calibration of all field and laboratcry instrumentation was based on standards / sources, traceable

to NIST, when such standards / sources were available, in cases where they were not available,

standards of an industry recognized organization were used. Calibration of pressurized ionization

chambers was performed by the manufacturer.

e

i

*

|
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Quality control procedures include:

Daily instrument background and check-source measurements to confirm that*

equipment operation is within acceptable statistical fluctuations.

Participation in EPA and EML laboratory Quality Assurance Programs.*

Training and certification of all individuals performing procedures.*

Periodic internal and external audits.*

a
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APPENDIX C

GUIDELINES FOR DECONTAMINATION OF FACILITIES AND
EQUIPMENT PRIOR TO RELEASE FOR UNRESTRICTED USE OR
TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE OR

SPECIAL NUCLEAR MATERIAL

I

!

i

i

! ,

1
l

*

i

|
;

!
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT
PRIOR TO RELEASE FOR UNRESTRICTED USE

OR TERMINATION OF LICENSES FOR IlYPRODUCT, SOURCE, l
OR SPECIAL NUCLEAR MATERIAL |

!

|

U.S. Nuclear Regulatory Commission
Division of Fuel Cycle & Material Safety

Washington, D.C. 20555

t

August 1987

.
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The instructions in this guide, in conjunction with Table 1, specify the radionuclides and radiation
exposure rate limits which should be used in decontamination and survey of surfaces or premises
and equipment prior to abandonment or release for unrestricted use. The limits in Table 1 do not

apply to premises, equipment, or scrap containing induced radioactivity for which the radiological
considerations pertinent to their use may be different. The release of such facilities or items from
regulatory control is considered on a case-by-case basis.

1. The licensee shall make a reasonable effort to eliminate residual contamination.

2. Radioactivity on equipment or surfaces shall not be_ covered by paint, plating, or other
covering material unless contamination levels, as determined by a survey and documented,
are below the limits specified in Table 1 prior to the application of the covering. A
reasonable effort must be made to minimize the contamination prior to use of any
covering.

3. The radioactivity on the interior surfaces of pipes, drain lines, or ductwork shall be
determined by making measurements at all traps, and other appropriate access points,
provided that contamination at these locations is likely to be representative of

3

contamination on the interior of the pipes, drain lines, or ductwork. Surfaces or premises, I

equipment, or scrap which are likely to be contaminated, but are such size, construction,
or location as to make the surface inaccessible for purposes of measurement, shall be
presumed to be contaminated in excess of the limits.

4 Upon request, the Commission may authorize a licensee to relinquish possession or control '|
of premises, equipment, or scrap having surfaces contaminated with materials in excess
of the limits specified. This may include, but would not be limited to special
circumstances such as razing of buildings, transfer from premises to another organization
continuing work with radioactive materials, or conversion of facilities to a long-term
storage or standby status. Such requests must:

Provide detailed, speufic information describing the premises, equipment or scrap,a.

radioactive contaminants, and the nature, extent, and degree of residual surface !

contamination.

b. Provide a detailed health and safety analysis which reflects that the residual
amounts of materials on surface areas, together with other considerations such as
prospective use of the premises, equipment, or scrap, are unlikely to result in an
unreasonable risk to the health and safety of the public.

'

,
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-5. Prior to release of premises for unrestricted use, the licensee shall make a comprehensive
radiation survey which establishes that contamination is within the limits specified in Table I

1. A copy of the survey report shall be filed with the Division of Fuel Cycle, Medical, !
Academic, and Commercial Use Safety, U.S. Nuclear Regulatory Commission, !

Washington, D.C. 20555, and also the Administrator of the NRC Regional Office having |

jurisdiction. The report should be filed at least 30 days prior to the planned date of ;

abandonment. The survey report shall: '

a. Identify the premises.

b. Show that reasonable effort has been made to eliminate residual contamination.
1

c. Describe the scope of the survey and general procedures followed.
.i

d. State the findings of the survey in units specified in the instruction.

Following review of the report, the NRC will consider visiting the facilities to confirm the
survey.

.
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TABLE 1
ACCEITABLE SURFACE CONTAMINATION LEVELS

I
I Nuclides* Average' '' Maximum * Removable * '#E
g U-nat, U-235, U-238, and

4 associated decay products 5,000 dpm a/100 cm 15,000 dpm a/100 cm 1,000 dpm a/100 cm
2 2 2

Transuranics, Ra-226, Ra-228,
Th-230, Th-228, Pa-231,,.

g Ac-227, I-125, I-129 100 dpm/100 cm 300 dpm/100 cm 20 dpm/100 cm
2 2 2

Th-nat, Th-232, Sr-90, Ra-223,
Ra-224, U-232,1-126, I-131, I-133 1,000 dpm/100 cm 3,000 dpm/100 cm 200 dpm/100 cm

2 2 2

Beta-gamma emitters (nuclides with
decay modes other than alpha
emission or spontaneous fission)
except Sr-90 and others noted above. 5,000 dpm 67/100 cm2 15,000 dpm Sy/100 cm 1,000 dpm 67/100 cm22

{ "Where s,urface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for alpha- and beta-
gamma-emitting nuclides should apply independently.

"As used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by correcting
the counts per minute observed by an appropriate detector for background, ef6ciency, and geometric factors associated with the

instrumentation.

' Measurements of average contaminant should not be averaged over more than I square meter. For objects of less surface area, the
average should be derived for each such object.

*The maximum contamination level applies to an area of not more than 100 cm .2

'The amount of removable radioactive material per 100 cm of surface area should be determined by wiping that area with dry filter
2

or raft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an
appropriate instrument of known efficiency. When removable contamination on objects of less surface area is determined, the
pertinent levels should be reduced proportionally and the entire surface should be wiped.
'The average and maximum radiation levels associated with surface contamination resulting frora beta-gamma emitters should not
exceed 0.2 mrad /h at I cm and 1.0 mrad /h at I cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.

.
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