Morton Associates
Consulting in Nuclear Safety

10421 Masters Terrace " telephone 301 983 0365
Potomac, MD 20854 e-mail henrymorton@verizon.net

June 11, 2010

Ms. Yolande Norman

US Nuclear Regulatory Commission
2 White Flint North, Mail Stop 8F5
11545 Rockville Pike '
Rockville MD 20852-2738

Re: Docket: 40-8610; License STC-1333

Dear Ms. Norman:

To be able to transfer soil now stockpiled on its site to disposal offsite with awareness and
agreement of the NRC, by letter dated April 10, 2010, Stepan Company requested that the NRC
recognize or authorize exemption of the soil from requirements of regulation in 10 CFR.

The average concentrations of thorium-232 and uranium-238 in the soil piles are 1.9 pCi/g
and 1.1 pCi/g respectively, indicative of thorium series and uranium series in the soil. Thus,
thorium and uranium series in the soil piles is only about 2 times naturally-occurring background
in the region. A final status survey of each land unit from which the stockpiled soil was removed
found that radium-226 plus thorium-232 concentration did not average more than 5 pCi/g. The
soil piles and the survey units from which they were removed respectively contain less than 0.04
and 0.1 of the 0.05 wt% source material concentration considered an unimportant quantity.

Environmental pathways-to-radiological dose analyses have been performed for transporting
the waste soil to a RCRA Subtitle C landfill and disposing of it therein. Evaluation of contingent
residence thereon after landfill closure has also been performed. A report of these dose
assessments, provided herewith, demonstrates that potential radiological dose during
transportation, disposal operation, and in the landfill after closure will be less than 25 mrem/yr to a
person. Thereby, it is reasonable to conclude that the waste soil of interest would pose insignificant
radiological risk if disposed in a RCRA Subtitle C landfill as proposed.

The USACE project manager implementing FUSRAP on Stepan’s site recently advised that
presence of the stockpiled soil is limiting their ability to complete remediation in the area. He also
stated that continued delay would cause the USACE to lose American Recovery and Reinvestment
Act (ARRA) funds currently obligated for that remediation, further delaying cleanup of Stepan
property. He urged Stepan to resolve the stockpile issue so that committed ARRA funding can be
used as planned.

In order to facilitate removal of the soil piles to appropriate, safe disposal and to enable the
USACE to proceed with remediation of the underlying land unit, I appeal for your attention to this
environmental pathways-to-radiological dose assessment and to Stepan’s request.

Sincerely yours,

Homy 225

Henry Morton
Enc. radiological dose assessment report



RADIOLOGICAL ASSESSMENT OF THE DISPOSAL OF SOIL
IN A RCRA SUBTITLE C LANDFILL

By Henry Morton

1. INTRODUCTION

Stepan Company proposes to transfer soil containing uranium series and thorium
series totaling about two times naturally-occurring concentration in land in the region by
disposal into a RCRA Subtitle C hazardous waste disposal facility. This report documents
an assessment of the radiological impacts of the proposed disposal. Sections of this report
describe the waste material, disposal site characteristics, the radiological analyses
performed, and findings. The major conclusion is that potential radiation doses to members
of the public would not exceed 25 millirem per year from the proposed disposal.

2. WASTE MATERIAL DESCRIPTION1

2.1. Overview

Approximately 1500 yd? of soil was removed from plant areas that have been
remediated, subjected to final radiation status survey, and released by the USACE. The
soil is stockpiled on Stepan’s Maywood Plant site awaiting disposal off-site. It will be
shipped as dry bulk solid, ready for disposal without treatment.

2.2. Quantity

After the USACE remediated and performed a final status survey of certain areas on-
site, located separate from licensed burial areas, Stepan excavated about 1000 yd3 of soil
from an area in preparation of the base of the new warehouse, Building 9. Following
USACE remediation, final survey, and release, Stepan excavated about 500 yd? of soil for
sewerage and paved a concrete containment roadway around Building 10. In order to
install a concrete pad to support nitrogen storage tankage west of Building 10, Stepan
excavated a smaller amount of soil from an area that had been subject to final status survey
and release by the USACE. About 1500 yd? of excavated soil is stockpiled on Stepan’s
Maywood plant site.

The waste soil intended for disposal as described here is estimated to be about 1500
cubic yards in volume with a bulk density of 2,500 to 3,000 pounds per cubic yard. For
purposes of this assessment, the volume is assumed to be 1500 cubic yards (1100 cubic
meters) and the density is assumed to be 2700 pounds per cubic yard (1.6 grams per cubic
centimeter).

1 Stepan Company. Proposed Disposal of Soil from the Maywood Plant Site. April 10, 2010.



2.3. Characterization Measurements

The stockpiled soil to be disposed contains natural uranium, natural thorium, and
their radioactive progeny in about two times naturally-occurring concentration in local soil.
The average concentrations of thorium series and uranium series in the stockpiled soil? are:

Radionuclide Arithmetic Standard
Average Deviation
(pCi/g) (pCi/g)
Thorium-232 1.88 0.97
Uranium-238 1.07 1.00

These measurements include contributions from naturally-occurring radionuclides present
in the waste soil. Thus, the best estimate of thorium-to-uranium radioactivity in Stepan’s
waste soil is approximately 2-to-1. Considering time since processing and that neither
uranium nor radium was extracted during processing and verification by radionuclide
analyses, the thorium series and the uranium series are in approximate radioactive
equilibrium in the soil.

In a mixture of 2 Th-to-1 U, the concentrations corresponding the threshold below
which is an unimportant concentration, 0.05 wt% in soil, are 47 Th232/g and 24 pCi pCi
U238/g soil. Including natural background radioactivity, the stockpiled soil contains only
about 0.04 of the threshold concentration.

The waste soil will not exceed the US Department of Transportation threshold for
classification as radioactive material for purposes of specifying regulatory requirements for
shipping.?

2.4, Mixed Waste

Analytical information indicates the subject soil does not contain hazardous waste.

1. DISPOSAL SITE CHARACTERISTICS

Stepan proposes to transfer soil to a RCRA Subtitle C landfill for disposal therein.
Subtitle C landfills are sited and designed to USEPA standards to minimize the chance of
release of buried waste into the environment.* EPA standards for Subtitle C landfills
require a double liner; double leachate collection and removal systems (LCRS); leak
detection system; run on, runoff, and wind dispersal controls; and a construction quality

2 Regional average background concentration in soil of Ra226 = 0.7 pCi/g, of Th232 = 1.0 pCi/g,
and of U238 = below minimum detectable, reported by the USACE, are not subtracted from
these measurements.

3 Code of Federal Regulations. Title 49. Part 173.403

4 Code of Federal Regulations, Title 40, Protection of Environment. Parts 264 & 265, Subpart N,
Landfills. :



assurance (CQA) program. Since Subtitle C landfills are permanent disposal sites and are
closed with waste in place, closure and post-closure care requirements include installing
and maintaining a final cover, continuing operation of the LCRS until leachate is no longer
detected, maintaining and monitoring the leak detection system, maintaining ground water
monitoring, preventing storm water run on and runoff, and installing and protecting
surveyed benchmarks. (ref. 40 CFR Parts 264/265, Subpart N)

1.1. Landfill Base-liner

Subtitle C landfill specifications include a double-liner base including dual-layered
leachate collection to prevent ground water contamination. A'base-liner typically

incorporates

» Geotextile T > 5E-4 m?%/s

» Leachate collection, recovery, detection system w perforated pipe in 12” sand or
gravel, K>1 cm/s, :

+ Geomembrane liner

+ Leachate collection, recovery system w perforated pipe in 12” sand or gravel, K>1
cm/s, 2% slope

+ Geomembrane liner

+ Clay base (typically >36 inches thick, hydraulic conductivity K<1x 107 cm/s)

+ 60-80 mil HDPE geomembrane

1.2. Landfill Cap Closure5

At final closure of a Subtitle C landfill or upon closure of any cell, the owner or
operator must cover the landfill or cell with a final cover designed and constructed to:
(1) Provide long-term minimization of migration of liquids through the closed
landfill;
(2) Function with minimum maintenance;
(3) Promote drainage and minimize erosion or abrasion of the cover;
(4) Accommodate settling and subsidence so that the cover's integrity is maintained;
and .
(5) Have a permeability less than or equal to the permeability of any bottom liner
system or natural subsoils present.
Typical specifications for a Subtitle C landfill cap are in Table 1.

1.3. Post-closure Restriction® 7

Post-closure care for each Subtitle C waste management unit must begin after
completion of closure of the unit and continue for 30 years after that date.

A notation on the deed to the facility property or on some other instrument which is
normally examined during title search must be recorded in accordance with State law that
will in perpetuity notify any potential purchaser of the property that:

5 CFR. Title 40. Part 264.310
6 CFR. Title 40. Part 264.117
7 CFR. Title 40. Part 264.119



(1) The land has been used to manage hazardous wastes; and

(i) Land use is restricted under 40 CFR part 264, subpart G regulations; and

(ii1) The survey plat and record of the type, location, and quantity of hazardous wastes
disposed of within each cell or other hazardous waste disposal unit of the facility
have been filed with the local zoning authority or the authority with jurisdiction
over local land use and with the Regional EPA Administrator.

Table 1. Typical Specifications for RCRA Subtitle C Cap

Cap Element® Subtitle C Cap®
Vegetative and A 24-in.-thick layer of earthen material
protective layer
Drainage layer A 12-in.-thick layer of sand (hydraulic
conductivity >1x10-2 cm/sec)
Synthetic barrier Synthetic membrane (>20 mil thickness)
Geological material A 24-in.-thick layer of low-permeability compacted
barrier clay (hydraulic conductivity <1x10-7 cm/sec)
Gas vent layer A 12-in.-thick layer of native soil or sand to act as

a foundation for the cap®©

(a) Cap elements are tabulated in order from the surface down.

(b) Final cover must be designed and constructed to have a permeability less than or
equal to the bottom liner system or natural subsoils.

(c) Requirement for the gas vent layer depends on site-specific conditions.

1.4. Landfill Modeling Specifications

To estimate potential radiological dose to a person, a model Subtitle C landfill may be
described from land surface downward as: .

1.Cap layer, two feet of soil having hydraulic conductivity = 10-° cm/sec

2.Cap layer, one foot of sand having hydraulic conductivity = 10-2 cm/sec

3.Cap layer, two feet of clay having hydraulic conductivity = 107 cm/sec

4.Cap foundation layer, one foot of soil or sand having hydraulic conductivity = 102

cm/sec '

5.Waste soil layer, 6 ft thick, having hydraulic conductivity = 10-% cm/sec

6.Clay base three feet thick, hydraulic conductivity <107 cm/s

7.Subsoil 30 feet thick having hydraulic conductivity = 10-% cm/sec

2. POTENTIAL EXPOSURE SCENARIOS

An exposure scenario simulates activities that can affect release of radiation and
radioactive material from the source location, the environmental pathways to persons who
might be exposed, and the amount of exposure received as a consequence.



2.1. Transportation

Transporting waste soil in hopper cars by rail to a landfill could expose persons beside
a train of loaded railcars to gamma irradiation during a few days if sidetracked. Alterna-
tively, if waste soil were transported by truck, the driver would be exposed during transit
to: _
- Direct irradiation from radionuclides in soil enclosed in the truck bed.

2.2. Landfill Worker Exposed During Emplacement of Soil

A worker participating in transfer of waste soil from a train of railcars loaded with
waste soil to deposition in a landfill would be exposed by the pathways:

2.2.1. Ground

- Direct irradiation from material in waste material
2.2.2. Dust

- Resuspension of surface particulate material--air--inhalation
2.2.3. Soil |

- Ingestion of waste soil or similar particulate material
2.3. Landfill Site Inhabitant in a House on Grade

Notwithstanding restriction required by Subtitle C against such land use, after the
landfill is closed, a family is assumed to live in a house atop it and to raise garden crops and
livestock for their consumption. This scenario also assumes personal drinking water is
drawn from a well on-site.

The pathways included for this scenario are:

2.3.1. Ground
- Direct irradiation from radionuclides in soil buried in the landfill
2.3.2. Dust '

- Resuspension of surface particulate material if landfill cover were eroded away--
air--inhalation

2.3.3. Soil
- Ingestion of soil by the residents if landfill cover were to erode away .
- Ingestion of soil by livestock if landfill cover were to erode away

2.3.4. Vegetation

A resident is assumed to have a garden that provides one-half of their vegetative diet
and a fraction of the diet of their livestock. Associated exposure pathways are:
- Resuspension of surface particulate material if landfill cover erodes aw'ay--air--
deposition or uptake in edible plant tissue--ingestion
- Uptake of material in soil through roots of edible plants—ingestion
- As withdrawal from a nearby well is assumed to provide drinking water only,
irrigation of vegetation is not assumed.



2.3.5. Meat or Milk

Associated exposure pathways are:

- Resuspension of surface particulate material if landfill cover erodes away--air--
deposition or uptake in edible plant tissue--ingestion by animal--ingestion of
animal product

- Uptake of material in soil through roots of edible plants--ingestion by animal--
ingestion of animal product

- Release of materials in soil to infiltrating water--groundwater—withdrawal of well
water --ingestion by animal--ingestion of animal product

- As withdrawal from a nearby well is assumed to provide family drinking water,
irrigation of vegetation is not assumed.

2.3.6. Water
- Release of materials in waste soil to infiltrating water--groundwater—ingestion by
people

2.4. Landfill Site Inhabitant in a House with a Basement

This scenario assumes land use restriction required by Subtitle C is ignored and a
house is constructed atop a basement that penetrates into the waste soil buried in the
landfill. A family is assumed to live in the house atop the landfill after it is closed and to
raise garden crops and livestock for their own consumption. Since the basement would be
excavated through the landfill cap and into the buried waste soil, about 6 feet of landfill cap
and 3 feet of waste soil would be removed within a 100 m2 house footprint, mixed during
excavation, and be spread as six inch-thick-topsoil around the house. '

This scenario also assumes drinking water is drawn from a well on-site. Because
residence atop a landfill would pose long-term exposure involving more pathways than
other exposure scenarios, it is most likely to result in the most dose, and consequently is the
scenario that represents maximum potential impact from habitation of the site. More
realistic exposure scenarios would exclude some potential pathways and would result in
lower calculated doses.

The pathways included for this scenario are:
2.4.1. Ground

- Direct irradiation from radionuclides in soil buried in the landfill and in excavated,
mixed soil spread on land surface

2.4.2. Dust
- Resuspension of surface particulate material from excavated, mixed soil spread on
land surface --air--inhalation

2.4.3. Vegetation (water independent)

A resident is assumed to have a garden that provides one-half of their vegetative diet
and a fraction of the diet of their livestock.
- Resuspension of surface particulate material in excavated, mixed soil spread on
land surface --air--deposition or uptake in edible plant tissue--ingestion



- Uptake of material in excavated, mixed soil spread as topsoil on land surface
through roots of edible plants--ingestion
2.4.4. Meat or Milk (water independent)

- Resuspension of surface particulate material in excavated, mixed soil spread on
land surface --air--deposition or uptake in edible plant tissue--ingestion by animal--

ingestion of animal product
- Uptake of material in soil through roots of edible plants--ingestion by animal--
ingestion of animal product

2.4.5. Soil
- Ingestion of excavated, mixed soil spread on land surface
2.4.6. Water

- Release of materials in soil to infiltrating water--groundwater--ingestion

2.5. Other Exposure Scenarios
2.5.1. Recreation
A participant in recreational activity on the site would spend less time on-site and

would be exposed by fewer pathways than a resident. As a result, recreational activity
alone would be expected to cause less radiological dose than a resident would experience.

2.5.2. Worker On-site

Occupancy on-site by a worker would likely be during work hours and thereby pose
less exposure than residency. Even if a worker were employed longer-term in an industrial
or commercial building, potential exposure pathways would be expected to be fewer than for
a resident, e.g., absent agricultural pathways.

2.5.3. Nearby, Off-site Resident

During Waste Emplacement into Landfill. Compared to a worker who transfers waste
soil from a truck or rail car to the landfill, a resident off-site would experience less exposure
than the worker on-site. Although a resident off-site may experience increased exposure
time, the predominant exposure pathways would be by gamma irradiation and airborne
dust, whose intensity and concentration diminishes as a function of distance from the
source.

After Closure. Direct irradiation diminishes rapidly with distance from the source.
Windblown particulate and waterborne radionuclides leached from the soil are diluted by
air and water as they migrate from the source. Consequently, potential exposure would be
expected to diminish as a function of distance from the landfill, except in pathways in which
contaminated vegetation or well water could be transported from on-site to a receptor off-
site. Assuming a resident on-site consumes food or water from the same source, a nearby,
resident off-site after closure would not be expected to experience as much exposure as a
resident on the site.



3. RADIOLOGICAL DOSE ASSESSMENT METHODOLOGY

3.1. Introduction

Potential radiological doses are computed from estimates of potential intake rates and
exposure rates. Radiological doses from internal exposure (inhalation or ingestion) are
computed using dose factors developed using current methodology, specifically those in
Federal Guidance Report 13 (USEPA, 1999). In conformance with this guidance, the term
"dose," as it is used in this report, means "committed effective dose equivalent" (CEDE) in
reference to doses from internal exposure, "deep dose" in reference to external exposure,
and "total effective dose equivalent" (TEDE) in reference to combined internal and external
exposure. Doses totaled over all applicable exposure pathways are computed as a function
of time after placement of the fill material in the landfill (over a period up to 1,000 years).
A separate analysis is performed for each potentially important exposure scenario. The
maximum calculated annual radiation dose from all pathways combined is retained.

Computation of radionuclide concentrations in media and radiation doses associated
with exposure to those media is complex and is usually performed using computer codes
designed for the purpose. The RESRAD code, version 6.4, (Gilbert,1989 and Yu, 2001) was

selected as suitable for evaluation of all pathways in the analysis

Except for changes to accommodate certain scenario-specific assumptions, default
values were used for almost all RESRAD input parameter values. Listings of the summary
output data files for the RESRAD runs are provided in appendices herewith. These listings
show, side-by-side, RESRAD default input parameter values and values input for the run,
which facilitates identification of departures from default values.

Whether to estimate potential dose from Rn?22 (radon) progeny considers these factors:

« The near-background concentration of radium in the waste soil, 1.0 pCi/g, is only 0.3
pCi/g more than the regional average background concentration of Ra2?6, 0.7 pCi/g in
soil in the vicinity of Maywood. That is, the increment attributable to imported Ra226,
not originally existing naturally on-site, is estimated to be only about 0.3 pCi/g soil.

« Radon is naturally ubiquitous in the environment.

- Radiological dose from indoor radon is influenced more by design features of the
structure and less to source and landfill characteristics than from other exposure
pathways. This causes undue uncertainty in ability of modeling to simulate and to
estimate radon indoors based on radium in soil.

« Since the mean lifetime of Rn22° (thoron) is 79.35 seconds, it is not expected to diffuse
into a house in significant concentration to influence radiological dose.

That measurements of uranium series in the waste soil are near indistinguishable from
those of natural background renders uncertain whether hypothetical housing on the burial
site in the future might experience radon substantially different from natural occurrence.
For this reason, a radon pathway was not included in this assessment.

3.2. Transportation

Transporting waste soil in hopper cars by rail to a landfill could expose persons beside



a train of loaded railcars to gamma irradiation during a few days if sidetracked.
Alternatively, if waste soil were transported by truck, the driver would be exposed during
transit. i

3.2.1. Simulation Model

Approximately 1500 yd3 of waste soil in a train of rail cars or truck beds could
potentially irradiate bystanders or a truck driver through the metal walls. The waste soil
was conservatively modeled as a cylindrical disc 3 m thick and 500 m? in area. Metal walls
of the rail cars or truck beds was simulated as cover 7.8 g/cm3 density (the density of steel)
and 0.005 m thick (0.2 inch thick) The simulation case 550UT is recorded in Appendix A.

3.3. Landfill Worker Exposed During Emplacement of Soil
3.3.1. Simulation Model

A worker transferring waste soil from a train of loaded railcars to deposition in a
landfill could be exposed by irradiation directly, by inhaling dust, and by inadvertently
ingesting soil.

" The source was simulated as a circular disc of waste soil 750 m? in area and 2 m deep
without cover. Environmental pathways of exposure are summarized in §2.2 herein.
Mathematical modeling was done with the aid of RESRAD, version 6.4, operating on case
551GUTC. Case 551GUTC is provided in Appendix B.

3.3.2. Values of Parameters

Values of some parameters were revised from default values in RESRAD in order to

describe the scenario. They were:

« Area of contaminated zone = 750 m?

« Thickness of contaminated zone = 2 m

« Density of contaminated zone = 1.6 g/cm3

» Contaminated zone erosion rate = 0.0 m/yr

« Inhalation rate = 14900 m3/yr

« Exposure duration =1 yr

« Shielding factor, external gamma = 1.0 (i.e., no shielding)

» Fraction of time spent indoors = 0.0

+ Fraction of time spent outdoors = 0.01 (i.e., 88 hours exposure out-of-doors)

+ Soil ingestion rate = 72 g/yr

Waste Soil Volume. Depositing 1500 yd?3 of waste soil into a 2 m deep layer into a
landfill would result in a surface area about 750 m?2.

Inhalation Rate. Activity of a worker who transfers waste soil from transport vehicles
into a landfill would be similar to gardening activity, for which an inhalation rate of 1.7
m3/hr is recommended.8 This would correspond to an outdoor worker whose activity is 0.8
moderate exertion at 1.5 m3hr breathing rate and 0.2 heavy exertion at 2.5 m3hr breathing

8 Biwer, B.M,, et.al., atch C, p. 5-4, Table 5.1-3 in NUREG/CR-6697.



rate. Since this simulation assumes a worker is out-of-doors entirely, the inhalation rate is
estimated to be 1.7 m3/hr, or 14900 m3/yr, without any adjustment for time indoors.

Soil Ingestion Rate. The quantity of contaminated soil ingested incidentally from
outdoor activities annually is estimated to range from O to 36.5 g/yr. The most likely
amount is estimated to be 18.3 g/yr. The recommended default value, 36.5 g/yr, is entered
into RESRAD to represent an industrial worker. Because transfer from railcars to a
landfill exposes a worker to waste soil, the inadvertent soil ingestion rate is assumed to
increase to 72 g/yr.

3.4. Landfill Site Inhabitant in a House on Grade
3.4.1. Simulation Model

In this scenario, the source is 2000 m3 of waste soil in a 2 m-thick layer as deposited in
a RCRA Subtitle C landfill. It is represented as 2 pCi Th232/g soil in radioactive equilibrium
with its progeny in the series and 1 pCi U238/g soil in radioactive equilibrium with its
progeny in the series.

The house of residence is described as 100 m? in area without a basement atop the
undisturbed landfill cap. Environmental pathways of exposure are summarized in §2.3
herein.

Key assumptions in the assessment of radiation doses for this scenario are as follows:

« The operating area of the landfill is assumed to be 1000 m? when a house is
assumed atop it.

« The thickness of the zone containing waste soil is assumed to be 2 m.

« The landfill is covered by a 2-meter-thick soil cover that limits infiltration to 1 x
105 cm/s. '

« Because the cover is designed for high geomorphic stability, the cover erosion rate
is assumed to be 0.01 cm/y, about one-half that commonly assumed for soils.

o The resident lives in a house constructed on the cover of the landfill.

« The resident conducts small-scale farming, harvesting up to 50% of his food on
the surrounding land.

« The resident uses water from a well constructed at the residence for family
drinking water but not for irrigation.

« The well draws water from a depth at least 10 meters below the bottom of waste
in the landfill.

Mathematical simulation was done with the aid of RESRAD, versionv 6.4, opefating on
case 544GUTB.

3.4.2. Values of Parameters

Values of some parameters in the RESRAD model were selected to improve
representation of the conditions being simulated. Otherwise, default values of parameters
in RESRAD were retained. Values revised to describe this scenario were:

« Area of contaminated zone = 1000 m?
« Thickness of contaminated zone =2 m
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« Contaminated zone erosion rate = 0 (landfill is capped)

« Cover depth =2 m

« Density of cover material = 1.6 g/cm3

» Cover erosion rate = 0.01 cm/yr

» Contaminated zone hydraulic conductivity = 3 m/yr

« Wellwater not used for irrigation

« Water table drop rate =0

« Mass-balance model for ground water transport

« Unsaturated zone 1 (landfill clay base) thickness = 1m, density = 1.6 g/cm3, and
hydraulic conductivity = 0.3 m/yr

« Unsaturated zone 2 (subsoil beneath landfill) thickness = 9 m, density = 1.6 g/cm3, and
hydraulic conductivity = 3 m/yr

3.5. Landfill Site Inhabitant in a House with a Basement
3.5.1. Simulation

For purposes of calculating radiation doses to potential future inhabitants of the
landfill site, it was assumed that during excavation of a 100 m?2 basement, landfill cap soil
is mixed with the waste soil fill materials in a proportion of 2-to-1 and is spread on
surrounding land as top‘éoil.

Mathematical simulation was done with the aid of RESRAD, version 6.4. Multiple
steps enable simulation by irradiation by waste soil beneath the floor of a basement and
exposure by multiple pathways to the excavated mixture of waste soil and landfill cover
spread as topsoil around the house. ‘ :

1. Radiological dose via all pathways when excavated soil mixture is spread 0.15 m
deep under and around the house is calculated (RESRAD case 546gutb)

2. Gamma irradiation by 0.15 m deep soil mixture beneath the house while the
resident is in the house is calculated. (RESRAD case 548gutb)

3. Gamma irradiation by 2 m deep waste soil beneath the house while the re31dent is in
the house is calculated. (RESRAD case 547gutb)

4. Total dose to a resident is calculated as item 1 minus item 2 plus item 3 in order to
account for waste soil beneath the basement floor and mixed soil spread around the
house. '

3.5.2. Values of Parameters

Values of some parameters in the RESRAD model were selected to improve
representation of the conditions being simulated. Otherwise, default values of parameters
in RESRAD were retained. Values revised to describe case 546gutb were:

» Area of contaminated zone = 1900 m2? (mixture of 6 ft excavated landfill cap and 3 ft
waste soil excavated to make a 100 m? basement and the mixture spread around the
house in a 6-inch thick topsoil layer)

+ Thickness of contaminated zone = 0.15 m

« Contaminated zone erosion rate = 0.01 cm/yr

« Contaminated zone hydraulic conductivity = 3 m/yr
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» Cover depth=0m

« Wellwater not used for irrigation nor watering livestock

» Water table drop rate =0

« Mass-balance model for ground water transport

» Unsaturated zone 1 (landfill clay base) thickness = 1m, density = 1.6 g/cm3, and
hydraulic conductivity = 0.3 m/yr

« Unsaturated zone 2 (subsoil beneath landfill) thickness = 9 m, density = 1.6 g/cm3, and
hydraulic conductivity = 3 m/yr

« External shielding factor = 0.2 [ref. NUREG/CR-6697, §7.10] assuming a house with a
basement would have concrete basement wall and floor.

Values changed to describe case 548gutb were

« Gamma irradiation pathway indoors only

+ Occupancy out-of-doors =0

« Thickness of contaminated zone = 0.15 m

« Area of contaminated zone = 100 m? (area of house)

« Source concentrations = same as in case 546butb (excavated mix of 2/3 landfill cap and
1/3 waste soil)

« External shielding factor = 0.2 [ref. NUREG/CR-6697, §7.10] assuming a house with a
basement would have concrete basement wall and floor.

Values changed to describe case 547gutb were

» Gamma irradiation pathway indoors only

« Occupancy out-of-doors = 0

« Thickness of contaminated zone = 2 m

« Area of contaminated zone = 100 m? (area of house)

« Source concentrations = same as in waste soil

« External shielding factor = 0.2 [ref. NUREG/CR-6697, §7.10] assuming a house with a
basement would have concrete basement wall and floor.

4. FINDINGS AND RESULTS

Results of the dose assessment are tabulated in Appendices herewith and are
summarized in this section.

Deterministic simulations using RESRAD version 6.4 estimated potential radiological
dose to potentially most-exposed persons sufficiently low that probabilistic simulations are
unwarranted.

Computed radiological doses include contributions from naturally-occurring
radionuclides present in the waste soil in the vicinity of Maywood, New Jersey, and are
thus not incremental doses. The extra step to exclude natural background and to calculate
the incremental dose was not taken in these cases because the total dose would be quite
low.

4.1. Transportation

The RESRAD case 550UT was used to estimate the dose to a truck driver or to
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persons near railcars during transport of the waste soil. Calculated radiological dose to
either a truck driver or to persons near an idle train of railcars filled with waste soil is
estimated to be less than one millirem during transport.

4.2. Landfill Worker Exposed During Emplacement of Waste Soil

RESRAD case 551GUTC simulates pathways of exposure to a worker who transfers
waste soil from transport vehicles and puts it in a landfill. It estimates a worker would
receive less than 1 mrem while transferring the waste soil into the landfill. Tables
documenting the RESRAD simulation case 551GUTC are in Appendix B.

4.3. Landfill Site Inhabitant in a House on Grade

As long as the landfill cap remains intact, residence in a house built on land surface
atop buried waste soil and practice of subsistence farming would not pose significant
radiological dose to the resident. Mathematical simulation by RESRAD determined that
the cap, the base, and subsoil beneath the landfill would retard migration downward into a
shallow aquifer enough to prevent contamination of well water within the foreseeable
future.

Tables documenting the RESRAD simulation case 544GUTB are in Appendix C. A
summary table of radiological dose on page 11 therein and two summary graphs indicate
that potential radiological dose to a resident will be less than 1 mrem/yr during the
foreseeable future.

4.4. Landfill Site Inhabitant in a House with a Basement

This scenario assumes the Subtitle C land use restriction is ignored and a house is
constructed atop the waste soil buried in a Subtitle C landfill. The house is assumed to
have a basement that penetrates into the buried waste soil. A resident would be irradiated
while indoors by waste soil beneath the basement floor and would be exposed via all other
pathways by a mixture of landfill cap and waste soil excavated to make the basement and
spread as topsoil around the house. The total dose to a resident is estimated as described in
§3.4.1 as

Total dose = dose calculated in case 546GUTB minus dose calculated in case
548GUTB plus dose calculated in case 547GUTB.

Total dose = 5.5 mrem/yr — 1.0 mrem/yr + 12.1 mrem/yr

Total dose = 16.6 mrem/yr

Tables documenting the RESRAD simulation cases 546GUTB, 548GUTB, and
547GUTB are in Appendix D.

5. CONCLUSIONS

During transportation to a landfill and during transfer from transport hoppers into a
landfill, potential radiological dose to any person is estimated to be less than one millirem.
This is mainly assured by containment of the very low radioactivity concentration in soil in
rail hopper cars or truck beds and by relatively brief exposure time.

13
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Residents in a house atop a RCRA Subtitle C landfill containing the waste soil would
experience less than one millirem/yr radiological dose provided the landfill remains intact.
This is mainly assured by confinement by the landfill cap and base.

Even in the event a house were constructed in violation of land use restriction
specified by RCRA Subtitle C, incorporating a basement that intrudes into buried waste
soil, and spreading excavated soil onto land surface, its residents would be estimated to
experience less than 17 millirem/yr in consequence to disposal of the waste soil. This may
be compared to about 50 mrem/yr attributable to naturally-occurring radionuclides other
than radon in the environment and to radionuclides in people in the United States.

Without violation of restrictions against intrusion into the waste soil buried in a
RCRA Subtitle C landfill, potential radiological dose as a consequence of such disposal is
evaluated to be less than about one millirem per year and thereby poses no significant risk
to a person’s health.
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7. APPENDICES

Appendices are tabulations of environmental pathways simulations produced by
mathematical modeling in RESRAD.
Appendix A. Transportation
Appendix B. Landfill Worker Exposed During Emplacement of Waste Soil
Appendix C. Landfill Site Inhabitant in a House on Grade
Appendix D. Landfill Site Inhabitant in a House with a Basement
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RESRAD, Version 6.4 T Limit = 180 days 06/08/2010 10:37 Page 2
Summary : soil in railcar -- gamma irradiation
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD

Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

| | cCurrent | Base | Parameter
Menu | Parameter | value# | Case* | Name
f I f I
A-1 | DCF's for external ground radiation, (mrem/yr)/(pCi/g) | | |
A-1 | Ac-228 (Source: FGR 12) | 5.978E+00 | 5.978E+00 | DCF1{ 1)
a-1 | At-218 (Source: FGR 12) | 5.847E-03 | 5.847E-03 | DCF1( 2)
A-1 | Bi-210  (Source: FGR 12) | 3.606E-03 | 3.606E-03 | DCF1{ 3)
A-1 | Bi-212  (Source: FGR 12) | 1.171E+00 | 1.171E+00 | DCFl( 4)
A-1 | Bi-214 (Source: FGR 12) | 9.808E+00 | 9.808E+00 | DCF1{ 5)
A-1 | Pa-234  (Source: FGR 12) | 1.1558+01 | 1.155E+01 | DCFl{ 6)
A-1 | Pa-234m (Source: FGR 12) | 8.967E-02 | 8.967E-02 | DCF1{ 7)
A-1 | Pb-210 (Source: FGR 12) | 2.447E-03 | 2.447E-03 | DCF1( 8)
a-1 | Pb-212 (Source: FGR 12) | 7.043E-01 | 7.043E-01 | DCFl{ 9)
A-1 | Pb-214 (Source: FGR 12) | 1.341E+00 | 1.341E+00 | DCF1{ 10)
A-1 | Po-210 (Source: FGR 12) | 5.231E-05 | 5.231E-05 | DCF1( 11)
a-1 | Po-212 (Source: FGR 12) | 0.000E+00 | 0.000E+00 | DCF1{ 12)
a-1 | po-214 (Source: FGR 12) | 5.138E-04 | 5.138E-04 | DCF1{ 13)
A-1 | Po-216  (Source: FGR 12) | 1.042E-04 | 1.042E-04 | DCF1l{ 14)
A-1 | Po-218  (Source: FGR 12) | 5.642E-05 | 5.642E-05 | DCFl{ 15)
A-1 | Ra-224 (Source: FGR 12) | 5.1198-02 | 5.119E-02 | DCF1{ 16)
a-1 | Ra-226 (Source: FGR 12) | 3.176E-02 | 3.176E-02 | DCF1{ 17)
A-1 | Ra-228  (Source: FGR 12) | 0.000E+00 | 0.000E+00 | DCF1({ 18)
A-1 | Rn-220 (Source: FGR 12) | 2.298E-03 | 2.298E-03 | DCF1{ 19)
A-1 | Rn-222 (Source: FGR 12) | 2.354E-03 | 2.354E-03 | DCF1l{ 20)
A-1 | Th-228 (Source: FGR 12) | 7.940E-03 | 7.940E-03 | DCF1{ 21)
A-1 | Th-230 (Source: FGR 12) | 1.209E-03 | 1.209E-03 | DCF1{ 22)
A-1 | Th-232 (Source: FGR 12) | 5.212E-04 | 5.212E-04 | DCF1( 23)
A-1 | Th-234 (Source: FGR 12) | 2.410E-02 | 2.410E-02 | DCF1l{ 24)
A-1 | T1-208  (Source: FGR 12) | 2.298E+01 | 2.298E+01 | DCF1{( 25)
A-1 | T1-210  (Source: no data) | 0.000E+00 |-2.000E+00 | DCF1{ 26)
A-1 | U-234 (Source: FGR 12) | 4.017E-04 | 4.017E-04 | DCF1{ 27)
A-1 | u-238 (Source: FGR 12) | 1.031E-04 | 1.031E-04 | DCF1{ 28)
I I I I
B-1 | Dose conversion factors for inhalation, mrem/pCi: | | |
B-1 | Pb-210+D | 2.320E-02 | 1.360E-02 | DCF2( 1)
-1 | Ra-226+D | 8.594E-03 | 8.580E-03 | DCF2( 2)
-1 | Ra-228+D | 5.078E-03 | 4.770E-03 | DCF2( 3)
-1 | Th-228+D | 3.454E-01 | 3.420E-01 | DCF2( 4)
-1 | Th-230 | 3.260E-01 | 3.260E-01 | DCF2( 5)
-1 | Th-232 | 1.640E+00 | 1.640E+00 | DCF2( 6)
-1 | u-234 | 1.320E-01 | 1.320E-01 |} DCF2( 7)
-1 | u-238 ) | 1.180E-01 | 1.180E-01 | DCF2( 8)
-1 | U-238+D | 1.180E-01 | 1.180E-01 | DCF2( 9)
| l ! I
D-1 | Dose conversion factors for ingestion, mrem/pCi: | | |
-1 | Pb-210+D | 7.276E-03 | 5.370E-03 | DCF3( 1)
-1 | Ra-226+D | 1.321E-03 | 1.320E-03 | DCF3{ 2)
-1 | Ra-228+D | 1.442E-03 | 1.440E-03 | DCF3( 3)
-1 | Th-228+D | 8.086E-04 | 3.960E-04 | DCF3( 4)
-1 | Th-230 | 5.480E-04 | 5.480E-04 | DCF3( 5)
-1 | Th-232 ' | 2.730E-03 } 2.730E-03 | DCF3( 6)
-1 | U-234 | 2.830E-04 | 2.830E-04 | DCF3( 7)
-1 | U-238 | 2.550E-04 | 2.550E-04 | DCF3( 8)
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Summary : soil in railcar -- gamma irradiation
File C:\RESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD
Dose Conversion Factor (and Related) Parameter Summary (continued)
Dose Library: FGR 11

| | Current | Base | Parameter
Menu | Parameter | value# | Case* | Name

] ! 1 !

T T . T T
D-1 | U-238+D | 2.687E-04 | 2.550E-04 | DCF3(

| | | |
D-34 | Food transfer factors: | | |
D-34 | Pb-210+D , plant/soil concentration ratio, dimensionless | 1.000E-02 | 1.000E-02 | RTF({ 1,1)
D-34 | Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)} | 8.000E-04 | 8.000E~04 | RTF( 1,2)
D-34 | Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.000E-04 | RTF( 1,3)
D-34 | i ' | |
D-34 | Ra-226+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 2,1)
D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 2,2)
D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 2,3)
D-34 | ' I | |
D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.000E-02 | RTF( 3,1)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-03 | 1.000E-03 | RTF( 3,2)
D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)- } 1.000E-03 | 1.000E-03 | RTF( 3,3)
D-34 | I | |
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF( 4,1)
D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 4,2)
D-34 | Th-228+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) | 5.000E-06 | 5.000E-06 | RTF({ 4,3)
p-34 | | 3 l
D-34 | Th-230 , plant/soil concentration ratio, dimensionless | 1.000E~03 | 1.000E-03 | RTF{ 5,1)
D-34 | Th-230 , beef/livestock-intake ratio, (pCi/kg}/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF( 5,2)
D-34 | Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 5,3)
D-34 | | | [
D-34 | Th-232 , plant/soil concentration ratio, dimensionless | 1.000E-03 | 1.000E-03 | RTF{ 6,1)
D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.000E-04 | 1.000E-04 | RTF{ 6,2)
D-34 | Th-232 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF({ 6,3)
D-34 | | | |
D-34 | U-234 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF{ 7,1)
D-34 | U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF({ 7,2)
D-34 | U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 7,3)
D-34 | | | |
D-34 | U~238 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF{ 8,1)
D-34 | U-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTF( 8,2)
D-34 | U-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 8,3)
D-34 | | l [
D-34 | U-238+D , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2.500E-03 | RTF({ 9,1)
D-34 | U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | ,3.400E-04 | RTF{ 9,2)
D-34 | U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 6.000E-04 | 6.000E-04 | RTF( 9,3)

| | [ [
-5 | Bioaccumulation factors, fresh water, L/kg: | | |
- | Pb-210+D , fish | .000E+02 | 3.000E+02 | BIOFAC({ 1,1)

| Pb-210+D , crustacea and mollusks | 1.000E+02 | 1.000E+02 | BIOFAC( 1,2)
-5 | ' | | |
-5 | Ra-226+D , fish | 5.000E+01 | 5.000E+01 | BIOFAC{ 2,1)

| Ra-226+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 2,2)
-5 ] | | |
- | Ra-228+D , fish | 5.000E+01 | 5.000E+01 | BIOFAC( 3,1)
- | Ra-228+D , crustacea and mollusks | 2.500E+02 | 2.500E+02 | BIOFAC( 3,2)

I ! | |
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Summary : soil in railcar -- gamma irradiation
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\SSOUT.RAD

Dose Conversion Factor (and Related) Parameter Summary {(continued)

Dose Library: FGR 11

| | current | Base | Parameter
Menu | Parameter |  value# | case* | Name
1 ] ! 1
1 T T T
-5 | Th-228+D , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 4,1)
- | Th-228+D , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 4,2)
-5 | | | |
- | Th-230 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 5,1)
- | Th-230 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( §5,2)
-5 | ! | |
- | Th-232 , fish | 1.000E+02 | 1.000E+02 | BIOFAC( 6,1)
D-5 | Th-232 , crustacea and mollusks | 5.000E+02 | 5.000E+02 | BIOFAC( 6,2)
| | I I
- | U-234 , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 7,1)
- | U-234 , crustacea and mollusks | 6.000E+01 | 6.000E+01 | BIOFAC( 7,2)
-5 | | I I
D- | uU-238 , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 8,1)
- | u-238 , crustacea and mollusks | 6.000E+01 | 6.000E+01 | BIOFAC( 8,2)
-5 | | ! f '
- | u-238+p , fish | 1.000E+01 | 1.000E+01 | BIOFAC( 9,1)
- | U-238+D , crustacea and mollusks | 6.000E+01 | 6.000E+01 | BIOFAC( 9,2)
1 L i 1

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : soil in railcar -- gamma irradiation
File C:\RESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD
Site-Specific Parameter Summary

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

; f i i f
R011 | Area of contaminated zone (m**2) | 5.000E+02 | 1.000E+04 | -—- | AREA
RO11 | Thickness of contaminated zone (m) | 3.000E+00 | 2.000E+00 | -—- | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | -—- | LCZPAQ
RO1l | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.0COE+00 | ——- | TI
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | - | T( 2)
RO11 | Times for calculations (yr) | 2.000E+00 | 3.000E+00 | —-—= | T( 3)
RO11 | Times for calculations (yr) | 3.000E+00 | 1.000E+01 | -—- . | T 4)
RO11 | Times for calculations (yr) | 4.000E+00 | 3.000E+01 | - | T( 5)
RO11 | Times for calculations (yr) | 6.000E+00 | 1.000E+02 | -—- ] T( &)
RO11l | Times for calculations (yr) | 8.000E+00 | 3.000E+02 | - | T 7)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+03 | -—- | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | -—- | T( 9
RO1l | Times for calculations (yr) | not used | 0.000E+00 | -—- | T(10)

| | I | “
RO12 | Initial principal radionuclide (pCi/g): Pb-210 | 1.000E+00 | 0.000E+00 | —— | s1(1)
RO12 | Initial principal radionuclide (pCi/g): Ra-226 | 1.000E+00 | 0.000E+00 | -— | s1(2)
RO12 | Initial principal radionuclide (pCi/g): Ra-228 | 2.000E+00 | 0.000E+00 | -—- | s1(3)
RO12 | Initial principal radionuclide (pCi/g): Th-228 | 2.000E+00 | 0.000E+00 | -— | si(4)
RO12 | Initial principal radionuclide (pCi/g): Th-230 | 1.000E+00 | 0.000E+00 | -—- | s1(5)
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 2.000E+00 | 0.000E+00 | - | s1(6)
RO12 | Initial principal radionuclide (pCi/g): U-234 | 1.000E+00 | 0.000E+00 | -—- | s1(7)
R012 | Initial principal radionuclide (pCi/g): U-238 | 1.000E+00 | 0.000E+00 | - | s1(8)
RO12 | Concentration in groundwater (pCi/L): Pb-210 | not used | 0.000E+00 | -—- | wi(¢ 1)
RO12 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | - | Wi( 2)
R012 | Concentration in groundwater (pCi/L): Ra-228 | not used | 0.000E+00 | -—- | wi¢ 3)
RO12 | Concentration in groundwater (pCi/L): Th-228 | not used | 0.000E+00 | -—- | wi( 4)
RO12 | Concentration in groundwater (pCi/L): Th-230 | not used | 0.000E+00 | -—- | wi( 5)
RO12 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | - | wi( 6)
RO12 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | -—- | wi¢ 7)
R012 | Concentration in groundwater (pCi/L): U-238 | not used | 0.000E+00 | - | Wwi( 8)

| [ | | |
RO13 | Cover depth (m) | 5.000E-03 | 0.000E+00 | - | COVERO
RO13 | Density of cover material (g/cm**3) | 7.800E+00 | 1.500E+00 | - | DENSCV
RO13 | Cover depth erosion rate (m/yr) | 0.000E+00 | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.600E+00 | 1.500E+00 | -—= | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 0.000E+00 | 1.000E-03 | -—- | vez
RO13 | Contaminated zohe total porosity | 4.000E-01 | 4.000E-01 | -—- | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | -—- | Hcez
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | - | Bcz
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -—- | WIND
R013 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -—- | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | - | PRECIP
RO13 | Irrigation (m/yr) | 0.000E+00 | 2.000E-01 | —-— | RI
RO13 | Irrigation mode | overhead | overhead | -—- | IDITCH
RO13 | Runoff coefficient } 2.000E-01 | 2.000E-01 | -—- | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | - | WAREA
* RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | -—- | EPS
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Summary : soil in railcar -- gamma irradiation '
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\55OUT .RAD
Site-Specific Parameter Summary {continued}
] | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
i I I f t
R014 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | -—- | DENSAQ
RO14 | saturated zone total porosity | not used | 4.000E-01 |} - | TPSZ
RO14 | Saturated zone effective porosity | not used | 2.000E-01 | -—- | EPSZ
RO14 | saturated zone field capacity } not used | 2.000E-01 | -—- | Fcsz
R014 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | -—- | HCsz
RO14 | Saturated zone hydraulic gradient | not used | 2.000E-02 | - | HGWT
R014 | Saturated zone b parameter | not used | 5.300E+00 | -—- | Bsz
R014 | Water table drop rate (m/yr) | not used | 1.000E-03 | -—- | vuT
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | -—= | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND i - | MODEL
RO14 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | - | uw
| | | | [
RO15 | Number of unsaturated zone strata | not used | 1 | — | Ns
RO15 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | - | H(1)
RO15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.S00E+00 | -—- | DENSUZ (1)
'RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | ——— | TPUZ(1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | -—- | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | - | Fcuz(l)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | -—- | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | -—- | HCUZ (1)
| | | { |
RO16 | Distribution coefficients for Pb-210 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | pcNuee( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 1.000E+02 | - | pcNucu( 1,1)
RO16 | Saturated zone (cm**3/g) | not used | 1.000E+02 | - | DCNUCS{ 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 8.317E-04 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{( 1)
| ! | | I
RO16 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | penucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 7.000E+01 | -—- | pcnucu¢ 2,1)
RO16 | Saturated zone (cm**3/q) | not used | 7.000E+01 | — | DCNUCS( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.187E-03 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 2)
| | | | |
R016 | Distribution coefficients for Ra-228 | | ] |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | penuce( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 7.000E+01 | - | penucu( 3,1)
RO16 | Saturated zone (cm**3/g) | not used | 7.000E+01 | -—- | penucs( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.187E-03 | ALEACH( 3)
RO16 |  Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)
f I | | |
RO16 | Distribution coefficients for Th-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pDCNucc( 4)
RO16 | Unsaturated zone 1 {cm**3/g) | not used | 6.000E+04 | -—- | DeNucu( 4,1)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | pcNucs( 4)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.389E~06 | ALEACH{ 4)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 4)
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Summary : soil in railcar -- gamma irradiation
File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\550UT.RAD

Site-Specific Parameter Summary {(continued)

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

} I ; I i
RO16 | Distribution coefficients for Th-230 | | | |
R016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pCNucc( 5)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 6.000E+04 | -—- | bcNucu( 5,1)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | peNucs( 5)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.389E-06 | ALEACH( 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 5)

f | [ | |
R016 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcNucc( 6)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 6.000E+04 | -—- | bcNucu( 6,1)
RO16 | Saturated zone (cm**3/q) | not used | 6.000E+04 | -—- | DCNUCS( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.389E-06 | ALEACH( 6)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 6)

| I | | |
RO16 | Distribution coefficients for U-234 | | | ]
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | - } pcNucc( 7)
RO16 | Unsaturated zone 1 (cm**3/g) j not used | 5.000E+01 | - | penucu( 7,1)
RO16 | Saturated zone (cm**3/g) | not used | 5.000E+01 | -—- | DCNUCS( 7)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.660E-03 | ALEACH( 7)
R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 7)

l [ | | |
R016 | Distribution coefficients for U-238 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucc( 8)
RO16 | Unsaturated zone 1 (cm**3/q) | not used | 5.000E+01 | -—- | pcnucu( 8,1)
RO16 | Ssaturated zone (cm**3/g) | not used | 5.000E+01 | -— | pcnucs( 8)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.660E-03 | ALEACH( 8)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | sOLUBK( 8)

| | | | |
R017 | Inhalation rate (m**3/yr) | not used | 8.400E+03 | -—- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | not used | 1.000E-04 | -—- | MLINH
RO17 | Exposure duration | 1.000E+00 | 3.000E+01 | —-— | ED
RO17 | Shielding factor, inhalation | not used | 4.000E-01 | ——- | SHF3
R017 | Shielding factor, external gamma | 1.000E+00 | 7.000E-01 | - | sHF1
RO17 | Fraction of time spent indoors | 0.000E+00 | 5.000E-01 | - | FIND
RO17 | Fraction of time spent outdoors (on site) | 1.000E-02 | 2.500E-01 | -—- | .FOTD
RO17 | shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = -1): | | | |
RO17 | Outer annular radius (m), ring 1 | not used | 5.000E+01 | --- | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2 | not used | 7.071E+01 | -—- | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3 | not used | 0.000E+00 | -—- | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5 | not used | 0.000E+00 | -—- | RAD_SHAPE( 5)
RO17 |  Outer annular radius (m), ring 6 | not used | 0.000E+00 | -— | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7 | not used | 0.000E+00 | - | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8 | not used | 0.000E+00 | - | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -—- | RAD_SHAPE (10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
RO17 |  Outer annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD_SHAPE (12)

| ! | | |
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Summary : soil in railcar -- gamma irradiation

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD

Site-Specific Parameter Summary (continued)

| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
i : : % |
RO17 | Fractions of annular areas within AREA: | | | |
R0O17 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | - | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
RO17 | Ring S | not used | 0.000E+00 | -—- | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | -— | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | -—- | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | -—- | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | -—- | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—- | FRACA(12)
[ | [ | !
R0O18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -—- | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -—- | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | - | DIET(4)
R0O18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -—- | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -—- | DIET(6)
RO18 | Soil ingestion rate (g/yr) | not used | 3.650E+01 | -—- | soiL
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | -—- | pwi
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | - | FDW
R018 | Contamination fraction of household water | not used | 1.000E+00 | -—- | FHHW
R018 | Contamination fraction of livestock water | not used | 1.000E+00 | , - | FLW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | -—- | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | -—- | FR9
RO18 | Contamination fraction of plant food | not used |-1 | -—- | FPLANT
R018 | Contamination fraction of meat | not used |[-1 | -— | FMEAT
R018 | Contamination fraction of milk | not used |-1 i -—- | FMILK
o | | ! |
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | -—- | LFIS
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | - | LFI6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -—- | LwIs
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -—- | LWI6
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | -— | LsI
RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | -— | MLFD
R019 | Depth of soil mixing layer (m) | not used | 1.500E-01 | —_— | DM
R019 | Depth of roots (m) | not used | 9.000E-01 | -—- | DROOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | -— | rewDw
RO19 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | - | FGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | -—- | FGWIR
| ! | | I
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | --- | Yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | -—- | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | -—= | YV(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | -— | TE(1)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | --- | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | -—- | TE(3)
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Summary soil in railcar -- gamma irradiation
File C:\RESRAD FAMILY\RESRAD\USERFILES\550UT.RAD
Site-Specific Parameter Summary (continued)
| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
i f I f f
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | --- | TIv(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | -—- | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | -—- | TIv(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY{(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -—- | RDRY (3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -— | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | — | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | - | wLaM
I | | | |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—- | C12wTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -—- | ci2cz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | - | csorL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—- | caIr
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -—- | pMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -—- | EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | AVFG4
- Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -—- | AVFGS
| | I l l
STOR | Storage times of contaminated foodstuffs (days): | | ] |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—- | sTOR T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | STOR_T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | -—- | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | STOR T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | -—- | sTOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -—- | sTOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | — | STOR T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -—- | sTOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | -—- | sTOR T(9)
| | | | [
RO21 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOOR1
"RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | - | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | -—- | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -—- | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | -—- | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | | | |
R021 | in cover material | not used | 2.000E-06 | -—- | DIFCV
RO21 | in foundation material | not used | 3.000E-07 | -—- | DIFFL
RO21 | in contaminated zone soil | not used | 2.000E-06 | -—- | pIFCZ
R021 | Radon vertical dimension of mixing {(m) | not used | 2.000E+00 | —— | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -—- | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | -—- | HRM
R021 | Building interior area factor | not used | 0.000E+00 | - | FAI
R021 | Building depth below ground surface (m) | not used |-1.000E+00 | -—- | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -—- | EMANA(2)
| | l l |
TITL | Number of graphical time points | 32 | - | - | NPTS
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Summary : soil in railcar -- gamma irradiation
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD

Site-Specific Parameter Summary (continued)

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

] ! ! ! t

T 1 i T T
TITL | Maximum number of integration points for dose | 17 | -—- | -—= | LYMAX
TITL | Maximum number of integration points for risk | 257 | -— ] -—- | KYMAX

1 1 1 J 1

Summary of Pathway Selections

Pathway User Selection

I

;
1 -- external gamma | active
2 -- inhalation (w/o radon) | suppressed
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppresséd
5 -- milk ingestion | suppressed
6 -- aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion ] suppressed
9 -- radon | suppressed
Find peak pathway doses | suppressed

1
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Summary : soil in railcar -- gamma irradiation
File : C:\kESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 500.00 square meters Pb-210 1.000E+00
Thickness: 3.00 meters Ra-226 1.000E+00
Cover Depth: 0.00 meters Ra-228 2.000E+00
Th-228 2.000E+00
Th-230 1.000E+00
Th-232 2.000E+00
U-234 1.000E+00
U-238 1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+0l1 mrem/yr

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

t (years): 0.000E+00 1.000E+00 2.000E+00 3.000E+00 4.000E+00 6.000E+00 8.000E+00
TDOSE(t): 2.820E-01 2.818E-01 2.816E-01 2.813E-01 2.811E-01 2.806E-01 2.802E-01
M(t): 1.128E-02 1.127E-02 1.126E-02 1.125E-02 1.124E-02 1.123E-02 1.121E-02

. Maximum TDOSE(t): 2.820E~01 mrem/yr at t = 0.000E+00 years

1.000E+01
2.799E-01
1.120E-02



RESRAD, Version 6.4 T3¢ Limit = 180 days 06/08/2010 10:37 Page 12
Summary : soil in railcar -- gamma irradiation
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\SSOUT .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 2.074E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 7.153E-02 0.2537 0.000E+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
Ra-228 '9.156E-02 0.3247 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Th-228 1.128E-01 0.3998 0.000E+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
Th-230 2.041E-05 0.0001 0.000E+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
Th-232 5.225E-03 0.0185 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.334E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 8.785E-04 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total 2.820E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.074E-05 0.0001
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+00 0.0000 7.153E-02 0.2537
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.156E-02 0.3247
Th-228 0.000E+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 1.128E-01 0.3998
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0CGOE+00 0.0000 0.000E+00 0.0000 2.041E-05 0.0001
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.225E-03 0.0185
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.334E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00O0E+00 0.0000 8.785E-04 0.0031
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.820E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil in railcar -- gamma irradiation
File : C: \RESRAD_FAMILY\RESRAD\USERE‘ILES\550UT .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.  mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 2.009E-05 0.0001 0.000E+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
Ra-226 7.141E-02 0.2534 0.000E+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
Ra-228 1.132E-01 0.4018 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 7.848E-02 0.2785 0.000E+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
Th-230 5.137E-05 0.0002 0.000E+00 0.0000 0.0CO00E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 1.772E-02 0.0629 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 0.000E+0C 0.0000
U-234 1.332E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 8.770E-04 0.0031 0.000E+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 2.818E-01 1.0000 0.000E+00 0.0000 O0.000E+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)}
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pPathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 2.009E-05 0.0001
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.141E-02 0.2534
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.132E-01 0.4018
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.848E-02 0.2785
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.137E-05 0.0002
Th-232 0.000E+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 1.772E-02 0.0629
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.332E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.770E-04 0.0031
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.818E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil in railcar -- gamma irradiation
- File : C:\RESRAD_FAMILY\RESRAD\USERFILES\550UT.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil"
Radio- :
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
éb—210 1.946E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00C 0.0000
Ra-226 7.130E-02 0.2532 0.000E+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
Ra-228 1.226E-01 0.4355 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 5.463E-02 0.1940 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 8.228E-05 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-232 3.203E-02 0.1138 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.331E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 8.756E-04 0.0031 0.000E+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 2.816E-01 1,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 1.946E-05 0.0001
Ra-226 0.000E+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 7.130E-02 0.2532
Ra-228 0.000E+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 1.226E-01 0.4355
Th-228 (0.000E+00 0.0000 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 5.463E-02 0.1940
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 8.228E-05 0.0003
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 3.203E-02 0.1138
U-234 0.000E+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 1.331E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.756E-04 0.0031
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 2.816E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil in railcar -- gamma irradiation

File : C: \RESRAD_FAMILY\RESRAD\USERFILES\550UT .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb~-210 1.885E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000 O0.000E+00 0.0000 O.00OE+00 0.0000 0.000E+00 0.0000
Ra-226 7.118E-02 0.2530 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 1.241E-01 0.4413 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 3.803E-02 0.1352 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.131E-04 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000
Th-232 4.697E-02 0.1669 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.329E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000.
U-238 8.741E-04 0.0031 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 2.813E-01 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

' Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.885E-05 0.0001
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.118E-02 0.2530
Ra-228 0.000E+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 1.241E-01 0.4413
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.803E~02 0.1352
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.131E-04 0.0004
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.697E-02 0.1669
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.329E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.741E-04 0.0031
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.813E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil in railcar -- gamma irradiation
File : C: \RESRAD_FAMILY\RE‘.SRAD\USERFILES\SSOUT .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.826E-05 0.0001 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
7
Ra-226 7.107E-02 0.2528 0.000E+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
Ra-228 1.208E-01 0.4296 0.000E+00 0.0000 O0.000CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 2.647E-02 0.0942 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.440E-04 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-232 6.176E-02 0.2197 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.328E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 8.727E-04 0.0031 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 2.811E~01 1.0000 0.000E+00 0.0000 0.000E+00 '0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio- :
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.826E-05 0.0001
Ra-226 0.000E+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 7.107E-02 0.2528
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.208E-01 0.4296
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.00O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.647E-02 0.0942
Th-230 (.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 1.440E-04 0.0005
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 .0.0000 6.176E-02 0.2197
U-234 0.000E+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 1.328E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.727E-04 0.0031
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 2.811E-01 1.0000
*Sum of all water independent and dependent pathways.
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RESRAD, Version 6.4 T3 Limit = 180 days 06/08/2010 10:37 Page
Summary : soil in railcar -- gamma irradiation
File : C:\RESRAD FAMILY\RESRAD\USERFILES\550UT.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 6.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.713E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000
Ra-226 7.084E-02 0.2524 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 1.066E-01 0.3798 0.000E+00 0.0000 0.000Q0E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 1.282E-02 0.0457 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 2.054E-04 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Th-232 8.930E-02 0.3182 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.327E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 8.698E-04 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Total 2.806E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 6.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.713E-05 0.0001
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 7.084E-02 0.2524
"Ra-228 0.000E+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 1.066E-01 0.3798
Th-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.282E-02 0.0457
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+00 0.0000 2.054E-04 0.0007
Th-232 0.000E+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 8.930E-02 0.3182
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.COOE+00 0.0000 1.327E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.698E-04 0.0031
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 2.806E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil in railcar -- gamma irradiation
File : C: \RE‘.SRAD_FAMILY\RESRAD\USERFILES\550UT .RAD
Total Dose Contributions TDOSE(i,p;t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 8.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract.

Pb-210 1.607E-05 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 7.061E-02 0.2520 0.000E+00 0.0000 O0.000E+00 0.0000 O.0Q0E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Ra-228 8.934E-02 0.3188 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-228 6.213E-03 0.0222 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Th-230 2.667E-04 0.0010 0.000E+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

Th-232 1.129E-01 0.4030 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000

U-234 1.327E-06 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 8.669E-04 0.0031 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 2.802E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 8.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+00 0.0000 0.0CO0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.607E-05 0.0001

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 7.061E-02 0.2520
. Ra-228 0.000E+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 8.834E-02 0.3188

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.213E-03 0.0222

Th-230 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.667E-04 0.0010

Th-232 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.129E-01 0.4030

U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.327E-06 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.669E-04 0.0031

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.00O0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.802E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : soil in railcar -- gamma irradiation
File C:\RESRAD_FAMILY\RESRAD\USERFILES\SSOUT.RAD
Single Radionuélide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit 2.500E+01 mrem/yr

Nuclide

(i) t= 0.000E+00 1.000E+00 2.000E+00 3.000E+00 4.000E+00 6.000E+OQ 8.000E+00 1.000E+01
Pb-210 1.205E+06 1.244E+06 1.285E+06 1.326E+06 1.369E+06 1.460E+06 1.556E+06 1.658E+06
Ra-226 3.495E+02 3.501E+02 3.506E+02 3.512E+02 3.518E+02 3.529E+02 3.540E+02 3.552E+02
Ra-228 5.461E+02 4.416E+02 4.078E+02 4.028E+02 4.141E+02 4.691E+02 5.597E+02 6.865E+02
Th-228 4.434E+02 6.371E+02 9.153E+02 1.315E+03 1.889E+03 3.899E+03 8.047E+03 1.661E+04
Th-230 1.225E+06 4.866E+05 3.038E+05 2.210E+05 1.737E+05 1.217E+05 9.374E+04 7.627E+04
Th-232 9.569E+03 2.822E+03 1.561E+03 1.065E+03 8.095E+02 5.599E+02 4.428E+02 3.775E+02
U-234 1.874E+07 1.876E+07 1.879E+07 1.880E+07 1.882E+07 1.884E+07 1.884E+07 1.883E+07
U~-238 2.846E+04 2.851E+04 2.855E+04 2.860E+04 2.865E+04 2.874E+04 2.884E+04 2.893E+04

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose 0.000E+00 years

Nuclide Initial tmin DSR(i,tmin) G{i,tmin) DSR(i,tmax) G(i,tmax)

(1) (pCi/qg) (years) (pCi/qg) (pCi/g)
Pb-210 1.000E+00 0.000E+00 2.074E-05 1.205E+06 2.074E-05 1.205E+06
Ra-226 1.000E+Q0 0.000E+00 7.153E-02 3.495E+02 7.153E-02 3.495E+02
Ra-228 2.000E+00 2.741 + 0.005 6.216E-02 4.022E+02 4.578E-02 5.461E+02
Th-228 2.000E+00 0.000E+00 5.638E-02 4.434E+02 5.638E-02 4.434E+02
Th-230 1.000E+00 1.000E+01 3.278E-04 7.627E+04 2.041E-05 1.225E+06
Th-232 2.000E+00 1.000E+01 6.622E-02 3.775E+02 2.613E-03 9.569E+03
U-234 1.000E+00 0.000E+00 1.334E~06 1.874E+07 1.334E-06 1.874E+07
U-238 1.000E+00 0.000E+00 8.785E-04 2.846E+04 B8.785E-04 2.846E+04
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LANDFILL WORKER DURING EMPLACEMENT OF WASTE SOIL
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Summary : worker transferring soil into landfill
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\551GUTC.RAD

Part I: Mixture Sums and Single Radionuclide Guidelines
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Summary : worker transferring soil into landfill ‘
File C:\RESRAD_ FAMILY\RESRAD\USERFILES\551GUTC.RAD
Site-Specific Parameter Summary

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

= : : | ' ;
RO11 | Area of contaminated zone (m**2) | 7.500E+02 | 1.000E+04 | - | AREA
RO11 | Thickness of contaminated zone (m) | 2.000E+00 | 2.000E+00 | -—- | THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | LczpAQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | -—= | BRDL
R011 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -—- | TI
RO1l | Times for calculations (yr) | 1.000E+00 |.1.000E+00 | -—- | T(2)
RO11 | Times for calculations (yr) | 2.000E+00 | 3.000E+00 | --- | T( 3)
RO11 | Times for calculations (yr) | 3.000E+00 | 1.000E+01 | -—- | T( 4)
RO11 | Times for calculations (yr) | 4.000E+00 | 3.000E+01 | - | T( 5)
RO11 | Times for calculations (yr) | 6.000E+00 | 1.000E+02 | -— | T( 6)
R011 | Times for calculations (yr) | 8.000E+00 | 3.000E+02 | - | T ™
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+03 | -— | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | —-— | T( 9N
RO1l | Times for calculations ({yr) | not used | 0.000E+00 | - | T(10)

| | I | |
RO12 | Initial principal radionuclide (pCi/g): Pb-210 | 1.000E+00 | 0.000E+00 | -—- | s1(1)
RO12 | Initial principal radionuclide (pCi/g): Ra-226 | 1.000E+00 | 0.000E+00 | -—- | s1¢2)
RO12 | Initial principal radionuclide (pCi/g): Ra-228 | 2.000E+00 | 0.000E+00 | -—= | s1(3)
RO12 | Initial principal radionuclide (pCi/g): Th-228 | 2.000E+00 | 0.000E+00 | -— | s1(4)
R012 | Initial principal radionuclide (pCi/g): Th-230 | 1.000E+00 | 0.000E+00 | - | s1¢5)
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 2.000E+00 | 0.000E+00 | -—- ] s1(6)
RO12 | Initial principal radionuclide (pCi/g): U-234 | 1.000E+00 | 0.000E+00 | -—- | s1(7)
RO12 | Initial principal radionuclide (pCi/g): U-238 | 1.000E+00 | 0.000E+00 | -—= | s1(8)
RO12 | Concentration in groundwater (pCi/L): Pb-210 | not used | 0.000E+00 | -—- | Wi( 1)
R012 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | - | wi¢ 2)
RO12 | Concentration in groundwater (pCi/L): Ra-228 | not used | 0.000E+00 | - | Wi( 3)
RO12 | Concentration in groundwater (pCi/L): Th-228 | not used | 0.000E+00 | -—- | Wwi( 4)
RO12 | Concentration in groundwater (pCi/L): Th-230 | not used | 0.000E+00 | -—- | wi( 5)
RO12 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | - | Wi( 6)
R012 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | - | wi¢ 7)
R012 | Concentration in groundwater  (pCi/L): U-238 | not used | 0.000E+00 | - | wi¢ 8)

! I | | |
R013 | Cover depth (m) | 0.000E+00 | 0.000E+00 | —— | COVERO
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | -— | DENsCV
R013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.600E+00 | 1.500E+00 | - | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 0.000E+00 | 1.000E-03 | -—- | vez
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | -—- | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | -— | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | -— | Hcecz
RO13 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | -—- | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -—- | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | - | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | -— | PRECIP
RO13 | Irrigation (m/yr) | 0.000E+00 | 2.000E-01 | -—- | RI
RO13 | Irrigation mode | overhead | overhead | -—= { IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-01 | -—- | RUNOFF
R013 | Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | -— | WAREA
R013 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | - | EPS
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Summary : worker transferring soil into landfill
File C:\RESRAD_FAMILY\RESRAD\USERFILES\551GUTC.RAD
SitejSpecific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
I f f ? f
R014 | Density of saturated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSAQ
RO14 | sSaturated zone total porosity | 4.000E-01 | 4.000E-01 | -—- | TPSZ
R014 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | -—- | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | - | FCcsz
R014 | Saturated zone hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02 | -—- | Hcsz
R014 | Saturated zone hydraulic gradient | 2.000E-02 | 2.000E-02 | - | HGWT
R014 | Saturated zone b parameter | 5.300E+00 | 5.300E+00 | -—- | Bsz
RO14 | Water table drop rate (m/yr) | 1.000E-03 | 1.000E-03 | --- | VWT
RO14 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 | - | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | ND | ND | - | MODEL
R014 | Well pumping rate (m**3/yr) '} 2.500E+02 | 2.500E+02 | --= | uw
| ! | | |
RO15 | Number of unsaturated zone strata | not used | 1 | - | Ns
R015 | Unsat. zone 1, thickness (m) | 4.000E+00 | 4.000E+00 | - | H(1)
R015 | Unsat. zone 1, soil density (g/cm**3) | 1.500E+00 | 1.500E+00 | -—- | DENSUZ (1)
RO1S | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | -— | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | 2.000E-01 | 2.000E-01 | - | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | -—- | Fcuz(1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | -—- | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity {(m/yr) | 1.000E+01 | 1.000E+01 | - | HCUZ (1)
[ I | | |
RO16 | Distribution coefficients for Pb-210 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -— | benucc( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | bcnucu( 1,1)
RO16 | Saturated zone (cm**3/qg) | 1.000E+02 | 1.000E+02 | -—- | benucs( 1)
RO16 |  Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.248E-03 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)
| | [ | |
RO16 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+0L | -—- | penucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | - | pcnucu( 2,1)
RO16 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+0L1 | - | DCNUCS ( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.781E-03 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)
| | | | !
R016 | Distribution coefficients for Ra-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | penNuce( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | -—= | bcNucu( 3,1)
RO16 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | --- | pcNucs( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.781E-03 | ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 |} not used | soLuBK( 3)
| | | | [
RO16 | Distribution coefficients for Th-228 | | | |
R0O16 | Contaminated zone {(cm**3/q) | 6.000E+04 | 6.000E+04 | -—- | DCNucC( 4)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—= | peNucu( 4,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNucs( 4)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 4)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 4)
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Summary : worker transferring soil into landfill
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\SSlGUTC .RAD

Site-Specific Parameter Summary (continued)

| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f i f ; t
RO16 | Distribution coefficients for Th-230 | | ] |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | penucc( 5)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNUCU( 5,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pcNucs( 5)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 5)
I i | | |
RO16 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | bcNucc( 6)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | — | pcnucu( 6,1)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pcNucs( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 6)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 6)
| ] 1 | |
. RO16 | Distribution coefficients for U-234 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucc( 7)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | -—= | DCNUCU( 7,1)
" RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | benucs( 7)
RO16 |  Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.490E-03 | ALEACH( 7)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 7)
| | | | |
RO16 | Distribution coefficients for U-238 | | ] |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | pcNucc( 8)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | - | bcnucu( 8,1)
RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | pcNuUcs( 8)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.490E-03 | ALEACH( 8)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 8)
I | | [ I
RO17 | Inhalation rate (m**3/yr) | 1.490E+04 | 8.400E+03 | -—- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | - | MLINH
R017 | Exposure duration | 1.000E+00 | 3.000E+01 | ——- | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | -—- | SHF3
RO17 | Shielding factor, external gamma | 1.000E+00 | 7.000E-01 | -—- | sHFL
RO17 | Fraction of time spent indoors | 0.000E+00 | 5.000E-01 | -—- | FIND
RO17 | Fraction of time spent outdoors (on site) | 1.000E-02 | 2.500E-01 | -—- | FOTD
RO17 | Shape factor flag, external gamma ] 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | FS
R017 | Radii of shape factor array (used if FS = -1) | | | ]
R017 | Outer annular radius (m), ring 1 | not used | 5.000E+01 | -—- | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2 | not used | 7.071E+01 | -—- | RAD_SHAPE( 2)
R017 | Outer annular radius (m), ring 3 | not used | 0.000E+00 } — | RAD_SHAPE( 3)
RO17 |  Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE{ 4)
RO17 | oOuter annular radius (m), ring 5 | not used | 0.000E+00 | - | RAD_SHAPE{( 5)
RO17 | Outer annular radius (m)}, ring 6 | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7 | not used | 0.000E+00 | - | RAD SHAPE{ 7)
R017 | Outer annular radius (m), ring 8 | not used | 0.000E+00 | - | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -—= | RAD_SHAPE(10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
" ROL7 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | -—- | RAD_SHAPE (12)
| | | | |
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Summary : worker transferring soil into landfill
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\551GUTC .RAD

Site-Specific Parameter Summary {(continued)

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

; ; f I f
RO17 | Fractions of annular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E+00 | - | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | -—- | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -—- | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | -—- | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | -—- | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | -—- | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | - | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | -—- | FRACA( 8)
R0O17 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | - | FRACA(10)
RO17 |  Ring 11 | not used | 0.000E+00 | - | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—- | FRACA(12)

I | | | |
R018 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -— | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -—- | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | -—- | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -—-= | DIET(S)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -—- | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 7.200E+01 | 3.650E+01 | -—- | soiL
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | -—- | DWI
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | -—- | FDW
RO18 | Contamination fraction of household water j 1.000E+00 | 1.000E+00 | -—- | FHEW
RO18 |} Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
R018 | Contamination fraction of irrigation water | not used | 1.000E+00 | -—- | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | -—- | FRY
RO18 | Contamination fraction of plant food | not used |-1 | -—- | FPLANT '
RO18 | Contamination fraction of meat | not used |-1 | - | FMEAT
RO18 | Contamination fraction of milk | not used |[-1 | - | FMILK

| I | | I
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | -— | LFIS
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | -—= | LFI6
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -— | Lwis
RO19 | Livestock water intake for milk (L/day} | not used | 1.600E+02 | -—- | LWI6
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | -—- | LsI
R019 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | —-- | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | -—-= | pm
R019 | Depth of roots (m) | not used | 9.000E-01 | -— | DROOT
R0O19 | Drinking water fraction from ground water | not used | 1.000E+00 | -—- | FGWDW
RO19 | Household water fraction from ground water | 1.000E+00 | 1.000E+00 | —— | FGWHH
R019 | Livestock water fraction from ground water | not used | 1.000E+00 | - | FGWLW
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | - | FGWIR

I | | ! |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | -—- | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | -—- | yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | -—= | TE(1)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | -—- | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | -—- | TE(3)
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Summary worker transferring soil into landfill
File C: \RESRAD__FAMILY\RESRAD\USERFILES\551GUTC .RAD
Site~Specific Parameter Summary {(continued)

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

; I f 2 f
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | -—- | TIV(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | - | TIV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | - | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -— | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-leafy | not used | 2.500E-01 | -—- | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -— | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -—- | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | wLaM

o | ! | |

Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - | Cl2WTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -—- | cizcz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | - | csorL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—- | cair
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -—- | bMc
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | - | EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -—- | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | -—- | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -—- | AVEGS

| [ | | |
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—- | sSTOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | sTOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | - | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | sTOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | --- | sTOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | --- | STOR_T(6)
STOR |  Well water | 1.000E+00 | 1.000E+00 | -—- | sTOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -— | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

| [ | | [
RO21 | Thickness of building foundation (m) | not used | 1.500E-01 | - | FLOOR1
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—- | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | -—- | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -—- | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH2OFL
R0O21 | Diffusion coefficient for radon gas (m/sec): | | . | |
RO21 | in cover material | not used | 2.000E-06 | -—- | DIFCV
RO21 | in foundation material | not used | 3.000E-07 | - | DIFFL
RO21 | in contaminated zone soil | 2.000E-06 | 2.000E-06 | -—- | DIFCZ
RO21 | Radon vertical dimension of mixing (m) | 2.000E+00 | 2.000E+00 | -—- | HMIX
RO21 | Average building air exchange rate (1l/hr) | not used | 5.000E-01 | -—- | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | - | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | code computed {(time dependent) | FAI
RO21 | Building depth below ground surface (m) | not used |-1.000E+00 | code computed (time dependent) | DMFL
"R021 | Emanating power of Rn-222 gas | 2.500E-01 | 2.500E-01 | -—- | EMANA(1)
RO21 | Emanating power of Rn-220 gas | 1.500E-01 | 1.500E-01 | - | EMANA(2)

I | | I |
TITL | Number of graphical time points | 32 | -—- | -—- | NpTS
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Summary : worker transferring soil into landfill
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\SSlGUTC.RAD

10:59

Page 10

Site-Specific Parameter Summary (continued)

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

! ] 1 I . |

1 T 1 i T
TITL | Maximum number of integration points for dose | 17 } -— | -—- | LYMAX
TITL | Maximum number of integration points for risk | 257 | - | - | KYMAX

1 ] L 1 1

Summary of Pathway Selections

User Selection

Pathway |
f
1 -- external gamma | active
2 -- inhalation (w/o radon) | active
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
S5 -- milk ingestion | suppressed
6 -- aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | active
9 -- radon ] active
Find peak pathway doses i suppressed
1
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Summary : worker transferring soil into landfill

File : C:\RESRAD FAMILY\RESRAD\USERFILES\551GUTC.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 750.00 square meters Pb-210 1.000E+00
. Thickness: 2.00 meters Ra-226 1.000E+00
Cover Depth: 0.00 meters Ra-228 2.000E+00
Th-228 2.000E+00
Th-230 1.000E+00
Th-232 2.000E+00
U-234 1.000E+00
U-238 1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

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

t (years): 0.000E+00 1.000E+00 2.000E+00 3.000E+00 4.000E+00 6.000E+00 8.000E+00  1.000E+01
TDOSE(t): 4.082E-01 4.077E-01 4.072E-01 4.067E-01 4.062E-01 4.053E-01 4.044E-01 4.037E-01
M(t): 1.633E-02 1.631E-02 1.629E-02 1.627E-02 1.625E-02 1.621E-02 1.618E-02 1.615E-02

Maximum TDOSE(t): 4.082E-01 mrem/yr at t = 0.000E+00 years
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Summary : worker transferring soil into landfill

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\551GUTC.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
" Pb-210 5.434E-05 0.0001 4.400E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.866E-03 0.0095

Ra-226 9.929E-02 0.2433 1.724E-05 0.0000 1.044E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.729E-04 0.0019
. Ra-228 1.280E-01 0.3136 2.242E-04 0.0005 4.001E-05 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.601E-03 0.0039

Th-228 1.524E-01 0.3734 1.117E-03 0.0027 2.172E-04 0.0005 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.325E-04 0.0018

Th-230 3.255E-05 0.0001 6.284E-04 0.0015 2.262E-09 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.961E-04 0.0007

Th-232 7.328E-03 0.0180 6.332E-03 0.0155 1.673E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.044E-03 0.0075

U-234 3.706E-06 0.0000 2.541E-04 0.0006 6.784E-15 0.0000 O0.00OCE+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 1.526E-04 0.0004

U-238 1.350E-03 0.0033 2.272E-04 0.0006 4.806E-21 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.449E-04 0.0004

Total 3.884E-01 0.9517 8.845E-03 0.0217 2.693E-04 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.061E~02 0.0260

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+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 3.965E-03 0.0097

Ra-226 0.000E+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 1.001E-01 0.2452

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.298E-01 0.3181

Th-228 0.000E+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 1.545E-01 0.3784

Th~230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.570E-04 0.0023

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.671E-02 0.0409

U-234 0.000E+00 0.0000 . 0.000E+00 0.0000 0.00OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.105E-04 0.0010

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.722E-03 0.0042

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.082E-01 1.0000

*Ssum of all water independent and dependent pathways.
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RESRAD,
Summary : worker transferring soil into landfill
File C:\RESRAD FAMILY\RESRAD\USERFILES\551GUTC.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
~ Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 5.261E-05 0.0001 4.260E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.743E-03 0.0092
Ra-226 9.907E-02 0.2430 1.854E-05 0.0000 1.041E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.893E-04 0.0022
Ra-228 1.567E-01 0.3843 5.168E-04 0.0013 9.730E-05 0.0002 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 1.625E-03 0.0040
Th-228 1.061E-01 0.2602 7.774E-04 0.0019 1.512E-04 0.0004 0.00CE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.099E-04 0.0013
Th-230 7.552E-05 0.0002 6.284E-04 0.0015 6.778E-09 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.964E-04 0.0007
Th-232 2.469E-02 0.0606 6.379E-03 0.0156 1.026E-05 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 O0.000E+00 0.0000 3.240E-03 0.0079
U-234 3.697E-06 0.0000 2.535E-04 0.0006 4.742E-14 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.523E-04 0.0004
U-238 1.346E-03 0.0033 2.267E-04 0.0006 7.198E-20 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.446E-04 0.0004
Total 3.880E-01 0.9517 8.843E-03 0.0217 2.691E-04 0.0007 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.060E-02 0.0260
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr' fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 3.839E-03 0.0094
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.999E-02 0.2452
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.589E-01 0.3898
Th-228 0.000E+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 1.075E-01 0.2637
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.000E-03 0.0025
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+00 0.0000 3.432E-02 0.0842
U-234 0.000E+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 4.095E-04 0.0010
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 O0.000E+00 0.0000 1.718E-03 0.0042
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.077E-01 1.0000
*Sum of all water independent and dependent pathways.
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0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Summary : worker transferring soil into landfill
File C: \RESRAD_FAMILY\RESRAD\USERFILES\S51GUTC .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 2.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 5.094E-05 0.0001 4.124E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.624E-03 0.0089
Ra-226 9.885E-02 0.2427 1.980E-05 0.0000 1.03%E-05 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.002E-03 0.0025
Ra-228 1.689E-01 0.4147 6.788E-04 0.0017 1.292E-04 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 1.584E-03 0.0039
Th-228 7.384E-02 0.1813 5.411E-04 0.0013 1.052E-04 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.549E-04 0.0009
Th-230 1.184E-04 0.0003 6.284E-04 0.0015 1.128E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.968E-04 0.0007
Th-232 4.444E-02 0.1091 6.452E-03 0.0158 2.412E-05 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.433E-03 0.0084
U-234 3.689E-06 0.0000 2.529E-04 0.0006 1.285E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.519E-04 0.0004
U-238 1.343E-03 0.0033 2.261E-04 0.0006 3.114E-19 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.442E-04 0.0004
Total 3.875E-01 0.9516 8.840E-03 0.0217 2.689E-04 0.0007 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 1.059E-02 0.0260
Tdtal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 2.000E+00 years
Water Dependent Pathways
Water . Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 3.717E-03 0.0091
Ra-226 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.989E-02 0.2453
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.713E-01 0.4206
Th-228 0.000E+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 7.484E-02 0.1838
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.044E-03 0.0026
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.435E~02 0.1335
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.084E-04 0.0010
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 O0.00O0E+00 0.0000 1.713E-03 0.0042
Total .000E+00 0.0000 .000E+00 0.0000 4.072E-01 1.0000
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Summary : worker transferring soil into landfill

File C: \RESRAD_FAMILY\RESRAD\USERFILES\551GUTC .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
" Pb-210 4.932E-05 0.0001 3.993E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.509E-03 0.0086

Ra-226 9.864E-02 0.2425 2.102E-05 0.0001 1.037E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.110E-03 0.0027

Ra-228 1.705E-01 0.4191 7.549E-04 0.0019 1.443E-04 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.502E-03 0.0037

Th-228 5.140E-02 0.1264 3.767E-04 0.0009 7.324E-05 0.0002 ‘0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.470E-04 0.0006

Th-230 1.612E-04 0.0004 6.284E-04 0.0015 1.578E-08 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.973E-04 0.0007

Th-232 6.498E-02 0.1598 6.539E-03 0.0161 4.074E-05 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.620E-03 0.0089

U-234 3.681E-06 0.0000 2.523E-04 0.0006 2.499E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.515E-04 0.0004

U-238 1.340E-03 0.0033 2.256E-04 0.0006 8.369E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.438E-04 0.0004

Total 3.870E-01 0.9516 8.838E-03 0.0217 2.687E-04 0.0007 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 .058E-02 0.0260

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.598E-03 0.0088

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.978E-02 0.2453

Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.729E-01 0.4250

Th-2£% 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.209E-02 0.1281

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.087E-03 0.0027

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0O0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.518E-02 0.1848

U-234 0.000E+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 4.074E-04 0.0010

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 1.709E-03 0.0042

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 .067E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : worker transferring soil into landfill
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\551GUTC.RAD
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit 2.500E+01 mrem/yr
Nuclide )

(1) t= 0.000E+00 1.000E+00 2.000E+00 3.000E+00 4.000E+00 6.000E+00 8.000E+00 1.000E+01
Pb-210 6.306E+03 6.513E+03 6.727E+03 6.948E+03 7.176E+03 7.655E+03 8.167E+03 8.712E+03
Ra-226 2.498E+02 2.500E+02 2.503E+02 2.506E+02 2.508E+02 2.514E+02 2.520E+02 2.527E+02
Ra-228 3.851E+02 3.146E+02 2.919E+02 2.892E+02 2.979E+02 3.384E+02 4.046E+02 4.970E+02
Th-228 3.237E+02 4.650E+02 6.681E+02 9.598E+02 1.379E+03 2.846E+03 5.874E+03 1.212E+04
Th-230 2.612E+04 2.499E+04 2.395E+04 2.300E+04 2.212E+04 2.055E+04 1.920E+04 1.801E+04
Th-232 2.993E+03 1.457E+03 9.199E+02 6.651E+02 5.221E+02 3.732E+02 2.999E+02 2.582E+02
U-234 6.091E+04 6.106E+04 6.121E+04 6.136E+04 6.151E+04 6.181E+04 6.212E+04 6.243E+04
U-238 1.452E+04 1.456E+04 1.459E+04 1.463E+04 1.466E+04 1.474E+04 1.481E+04 1.489E+04

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

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

at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose 0.000E+00 years
Nuclide Initial tmin DSR (i, tmin} G(i,tmin) DSR(i,tmax) G(i,tmax)
L) (pci/g) (years) (pCi/q) ‘ (pCi/g)

Pb-210 1.000E+00 0.000E+00 3.965E-03 6.306E+03 3.965E-03 6.306E+03
Ra-226 1.000E+00 0.000E+00 1.001E-01 2.498E+02 1.001E-01 2.498E+02
Ra-228 2.000E+00 2.681 £ 0.005 8.663E-02 2.886E+02 6.492E-02 3.851E+02
Th-228 2.000E+00 0.000E+00 7.723E-02 3.237E+02 7.723E-02 3.237E+02
Th-230 1.000E+00 1.000E+01 1.388E-03 1.801E+04 9.570E-04 2.612E+04
Th-232 2.000E+00 1.000E+01 9.684E-02 2.582E+02 8.353E-03 2.993E+03
U-234 1.000E+00 0.000E+00 4.105E-04 6.091E+04 4.105E-04 6.091E+04
U-238 1.000E+00 0.000E+00 1.722E-03 1.452E+04 1.722E-03 1.452E+04
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Summary : soil-capped-residence-farm
File : C:\RESRAD FAMILY\RESRAD\USERFILES\544GUTB.RAD
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Summary : soil-capped-residence-farm
File C: \RESRAD_FAMILY\RESRAD\USERFILES\S44GUTB .RAD
Site-Specific Parameter Summary

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

} f l i f
RO11 | Area of contaminated zone (m**2) | 1.000E+03 | 1.000E+04 | -—- | AREA
RO11 | Thickness of contaminated zone (m) | 2.000E+00 | 2.000E+00 | -—- | THICKO
RO11 | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | - | Lczpag
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | -—- | BRDL
RO11l | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -=- | TI
RO11l | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -— ] T 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —- [ T(3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | -—- | T 3)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | -—- | T( 5)
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | - | T( 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -—= | (7
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | -—- | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | TC 9
'RO11 | Times for calculations (yr) | not used | 0.000E+00 | --- | T(10)

| A [ | | |
RO12 | Initial principal radionuclide (pCi/g): Pb-210 | 1.000E+00 | 0.000E+00 | - | s1(1)
RO12 | Initial principal radionuclide (pCi/g): Ra-226 | 1.000E+00 | 0.000E+00 | -—- | s1(2)
R0O12 | Initial principal radionuclide (pCi/g): Ra-228 | 2.000E+00 | 0.000E+00 | -—- | s51(3)
RO12 | Initial principal radionuclide (pCi/g): Th-228 | 2.000E+00 | 0.000E+00 |} -—- | s1(4)
R012 | Initial principal radionuclide (pCi/g): Th-230 | 1.000E+00 | 0.000E+00 | -—= | 51¢(5)
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 2.000E+00 | 0.000E+00 | -—- | s1(6)
RO12 | Initial principal radionuclide (pCi/g): U-234 | 1.000E+00 | 0.000E+00 | --- | s1(7)
©RO12 | Initial principal radionuclide (pCi/g): U-238 | 1.000E+00 | 0.000E+00 | —-- | s1(8)
RO12 | Concentration in groundwater (pCi/L): Pb-210 | not used | 0.000E+00 | - | wi( 1)
RO12 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | -—- | Wi( 2)
RO12 | Concentration in groundwater (pCi/L): Ra-228 | not used | 0.000E+00 | - | wi{ 3)
RO12 | Concentration in groundwater (pCi/L): Th-228 -| not used | 0.000E+00 | -—- | wi¢ 4)
RO12 | Concentration in groundwater  (pCi/L): Th-230 | not used | 0.000E+00 | -— | wi(¢ 5)
R012 | Concentration in groundwater  (pCi/L): Th-232 | not used | 0.000E+00 | -—- | wi( 6)
RO12 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | -—- | wi( 7)
R012 | Concentration in groundwater  (pCi/L): U-238 | not used | 0.000E+00 | —-— | wi( 8)

| | I | !
RO13 | Cover depth (m) | 2.000E+00 | 0.000E+00 | -— | COVERO
RO13 | Density of cover material (g/cm**3) | 1.600E+00 | 1.500E+00 | -—- | DENsCV
RO13 | Cover depth erosion rate (m/yr) | 1.000E-04 | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.600E+00 | 1.500E+00 | -—- | DENsCZ
R013 | Contaminated zone erosion rate (m/yr) | 0.000E+00 | 1.000E-03 | -— | vcz
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TPCZ
R013 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | -—- | Feccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 3.000E+00 | 1.000E+01 | -— | Hcez
R013 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | -—- | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -— | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -—- | HUMID
RO13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -—- | EVAPTR
R0O13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | - | PRECIP
R013 | Irrigation (m/yr) | 0.000E+00 | 2.000E-01 | -— | RI
R013 | Irrigation mode | overhead | overhead | - | IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-01 | — | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | - | WAREA
RO13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | -—- | EPS
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Summary : soil-capped-residence-farm
File C:\RESRAD_ FAMILY\RESRAD\USERFILES\544GUTB.RAD
Site-Specific Parameter Summary (continued)

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

I I f } t
R014 | Density of saturated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | - | TPSZ
RO14 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | -—- | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | -— | Fcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02 | -—- | HCSZ
RO14 | Saturated zone hlydraulic gradient | 2.000E-02 | 2.000E-02 | -—- | HGWT
R014 | Saturated zone b parameter | not used | 5.300E+00 | -—= | Bsz
R014 | Water table drop rate (m/yr) | 0.000E+00 | 1.000E-03 | - | VWT
RO14 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 | -—- | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | MB | ND | - | MODEL
RO14 | Well pumping rate (m**3/yr) | 2.500E+02 | 2.500E+02 | ——- | uw

I | | | |
RO15 | Number of unsaturated zone strata | 2 | 1 | -—- | NS
' RO15 | Unsat. zone 1, thickness (m) | 1.000E+00 | 4.000E+00 | - | H(L)
RO15 | Unsat. zone 1, soil density (g/cm**3) | 1.600E+00 | 1.500E+00 | -—- | DENSUZ(1)
RO15 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | -—- | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | 2.000E-01 | 2.000E-01 | —— | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | -—- | FCUZ (1)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | - | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 3.000E-01 | 1.000E+01 | - | HCuZ (1)

I | | | f
RO15 | Unsat. zone 2, thickness (m) | 9.000E+00 | 0.000E+00 | - | H(2)
“RO1S | Unsat. zone 2, soil density ({(g/cm**3) | 1.600E+00 | 1.500E+00 | ——— | DENSUZ(2)
RO15 | Unsat. zone 2, total porosity | 4.000E-01 | 4.000E-01 | --- | TPUZ(2)
RO15 | Unsat. zone 2, effective porosity | 2.000E-01 | 2.000E-01 | -—- | EPUZ(2)
RO15 | Unsat. zone 2, field capacity | 2.000E-01 | 2.000E-01 | -—- | FCuz(2)
RO15 | Unsat. zone 2, soil-specific b parameter | 5.300E+00 | 5.300E+00 | -—- | BUZ(2)
RO15 | Unsat. zone 2, hydraulic conductivity (m/yr) | 3.000E+00 | 1.000E+01 | --- | HCUZ(2)

| | | | |
RO16 | Distribution coefficients for Pb-210 ] | | ]
RO16 | Contaminated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | - | pcNucc( 1)
R016 | Unsaturated zone 1 (cm**3/g) | 1.000E+02 | 1.000E+02 | — { peNUCU( 1,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 1.000E+02 | 1.000E+02 | - | penucu( 1,2)
RO16 | sSaturated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | pcNucs( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.247E-03 | ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)

| | | { !
RO16 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone (cm**3/g). | 7.000E+01 | 7.000E+01 | -—- | DeNucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | - | penNucu( 2,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | penucu( 2,2)
RO16 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -—= | pcNucs( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.780E-03 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK{( 2)
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Summary soil-capped-residence-farm
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Site-Specific Parameter Summary (continued)
| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f f f f I
RO16 | Distribution coefficients for Ra-228 | | | |
RO16 | Contaminated zone (cm**3/q) | 7.000E+01 | 7.000E+01 | -—- | penucc( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | - | penucu( 3,1)
RO16 | Unsaturated zone 2 {(cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | pcNUcu( 3,2)
RO16 | Saturated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | peNucs( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.780E-03 .| ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)
| | ! | |
RO16 | Distribution coefficients for Th-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | DCNucc( 4)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | penucu( 4,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | peNucu( 4,2)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | bcNucs( 4)
RO16 | Leach rate (/yr) { 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH{ 4)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK({ 4)
| [ | | |
RO16 | Distribution coefficients for Th-230 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | penucc( 5)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | bcNucu( 5,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | peNucu( 5,2)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pcNucs( 5)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 5)
I | i | |
RO16 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pcnucc( 6)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcNucu( 6,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | pcNucu( 6,2)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DeNucs( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 6)
RO16 | Solubility constant |-0.000E+00 | 0.000E+00 | not used | SOLUBK( 6)
| | [ | |
RO16 | Distribution coefficients for U-234 | | | |
RO16 | Contaminated zone ({cm**3/g) | 5.000E+01 | 5.000E+01 | - | pcNucc( 7)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | benucu( 7,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 5.000E+01 | 5.000E+01 | - | pcNucu( 7,2)
RO16 | Saturated zone (cm**3/g) { 5.000E+01 | 5.000E+01 | -—- | pcNucs( 7)
RO16 |  Leach rate (/yr) ] 0.000E+00 | 0.000E+00 | 2.489E-03 | ALEACH( 7)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 7)
| ! | | |
RO16 | Distribution coefficients for U-238 i | | |
RO16 | Contaminated zone (cm**3/q) | 5.000E+01 | 5.000E+01 | -—- | pcNucc( 8)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | pDCcNuUcu( 8,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucu( 8,2)
RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | ——- | pcNucs( 8)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.489E-03 | ALEACH( 8)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 8)
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | -—- | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | -—- | ED
R017 | Shielding factor, inhalation | 4.000E-01 | 4.000E-O1 | - | SHF3
R017 | Shielding factor, external gamma | 7.000E-01 | 7.000E-01 | ——- | SHF1
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Summary : soil-capped-residence-farm .
File C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Site-Specific Parameter Summary (continued)

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

} I f — t
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | -—- | FIND
R017 | Fraction of time spent outdoors (on site) | 2.500E-01 | 2.500E-01 | -—- | FOTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA | Fs
RO17 | Radii of shape factor array (used if FS | | ] |
RO17 |  Outer annular radius (m), ring 1 | not used | S5.000E+01 | - | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2 | not used | 7.071E+01 | - | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3 | not used | 0.000E+00 | --- | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | -—- | RAD_SHAPE( 4)
RO17 | Outer annular radius (m), ring 5 | not used | 0.000E+00 | -—- | RAD_SHAPE( 5)
RO17 | Outer annular radius (m), ring 6 | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 | Outer annular radius {(m), ring 7 | not used | 0.000E+00 | -—- | RAD SHAPE( 7)
RO17 | Outer annular radius (m), ring 8 | not used | 0.000E+00 | - | RAD_SHAPE( 8)
RO17 |  Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | —— | RAD_SHAPE (10)
R017 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE(11)
R017 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | -—- | RAD_SHAPE (12)

| | | ! |
RO17 | Fractions of annular areas within AREA: ! | | [
RO17 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | -—- | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -—- | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | - | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | -— | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | - | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | -—- | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FRACA{ 9}
RO17 | Ring 10 | not used | 0.000E+00 | — | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | -—- | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—- | FRACA(12)

| | I | I
RO18 | Fruits, vegetables and grain consumption | 1.600E+02 | 1.600E+02 | -—- | DIET(1)
R018 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | - | DIET(2)
RO18 | Milk consumption (L/yr) | 9.200E+01 | 9.200E+01 | - | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | 6.300E+01 | 6.300E+01 | ——- | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -—- | DIET(S)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -—- | DIET(6)
RO18 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | - | soIL
R018 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | -—- | DwI
RO18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 { - | FOW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | -—- | FHHW
R018 | Contamination fraction of livestock water | 1.000E+00 | 1.000E+00 | —-- | FLW
RO18 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 | -—- | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | - | FRY
RO18 | Contamination fraction of plant food |-1 |- -1 | 0.500E+00 | FPLANT
R018 | Contamination fraction of meat |-1 -1 | 0.500E-01 | FMEAT
RO18 | Contamination fraction of milk |-1 |-1 | 0.500E-01 | FMILK

| | ! | |
RO19 | Livestock fodder intake for meat (kg/day) | 6.800E+01 | 6.800E+01 | - | LFIS
RO19 | Livestock fodder intake for milk (kg/day) | 5.500E+01 | 5.500E+01 | --- | LFI6



RESRAD, Version 6.4

T} Limit = 180 days

06/08/2010

11:23 Page 9

Summary : soil-capped-residence-farm
File C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Site-Specific Parameter Summar§ {continued)

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

f f i f I
R019 | Livestock water intake for meat (L/day) | 5.000E+01 | 5.000E+01 | - | LwIs
"RO19 | Livestock water intake for milk (L/day) | 1.600E+02 | 1.600E+02I| -—- | LwIe
RO19 | Livestock soil intake (kg/day) ] 5.000E-01 | 5.000E-01 | - } LsI
R019 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | -—- | MLED
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | --- | DM
RO19 | Depth of roots (m) | 9.000E-01 | 9.000E-01 | -—- | DROOT
RO19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 |} --- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGHHH
RO19 | Livestock water fraction from ground water | 0.000E+00 | 1.000E+00 | -—- | FewLw
RO19 | Irrigation fraction from ground water | 0.000E+00 | 1.000E+00 | -—- | FGWIR

| | I | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | - | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | - | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | 1.100E+00 | 1.100E+00 | -—- ] Yv(3)
R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | - | TE(1)
R19B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | -—- | TE(2)
R19B | Growing Season for Fodder (years) | 8.000E-02 | 8.000E-02 | -—- | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | - | TIV(1)
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | -— | TIV(2)
R19B | Translocation Factor for Fodder | 1.000E+00 | 1.000E+00 | -—- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | -— | RDRY(1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -— | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 | -—- | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | -—- | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -—- | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 | -——- | RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | -—- | wLaM

| | | I |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—- | Cl2wTR
Cl4 | Cc-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -—- | clacz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -—- | csorL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—- | caIr
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -—- | bMc
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | -—- | EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -—- | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | --- | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 |- -—- | AVFG5
' [ | | | |
‘STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | ——— | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | STOR_T(2)
STOR | Milk | 1.000E+00 | 1.000E+00 | - | STOR T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | sSTOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | -—- | STOR_T(S)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -—- | STOR T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | -—- | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -—- | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | -—- | STOR T(9)

| { | | |
RO21 | Thickness of building foundation (m) | not used | 1.500E-01 | -—- | FLOOR1



RESRAD, Version 6.4 Tt Limit = 180 days ' 06/08/2010 11:23 Page 10
Summary soil-capped-residence-farm
File C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Site-Specific Parameter Summary (continued)

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

5 | | | :
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—- | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TPCV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | -—- | TPFL
R021 | Volumetric water content of the cover material | not used | 5.000E-02 | - | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | - | PH20FL
R021 | Diffusion coefficient for radon gas (m/sec): } | | |
RO21 | in cover material | not used | 2.000E-06 | -—- | DIFCV
RO21 | in foundation material : | not used | 3.000E-07 | -—- | DIFFL
RO21 |  in contaminated zone soil | not used | 2.000E-06 | - | prFCz
RO21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—- | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | --- | REXG
RO21 | Height of the building (room) (m) | not used | 2.500E+00 | -—- | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -—- | FAI
RO21 | Building depth below ground surface (m) | not used |-1.000E+00 | -—- | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -—- | EMANA(2)

| | | | [
TITL | Number of graphical time points | 32 | - ] - | NPTS
TITL | Maximum number of integration points for dose | 17 | -—- | -—- | LYMAX
TITL | Maximum number of integration points for risk | 257 | - | -— | KYMAX

1 L 1 Il 1

Summary of Pathway Selections

Find peak pathway doses

Pathway | User Selection

I

1 -- external gamma | active

2 -- inhalation (w/o radon) | active

3 -- plant ingestion | active

4 -- meat ingestion | active

5 -- milk ingestion | active

6 -- aquatic foods | suppressed

7 -- drinking water | active

8 -- soil ingestion | active

9 -- radon | suppressed
| suppressed
1
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Summary : soil-capped-residence-farm

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
Area: 1000.00 square meters Pb-210 1.000E+00
Thickness: 2.00 meters Ra-226 1.000E+00
. Cover Depth: 2.00 meters Ra-228  2.000E+00
Th-228 2.000E+00
Th-230 1.000E+00
Th-232 2.000E+00
U-234 1.000E+00
U-238 1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

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

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02
TDOSE(t): 1.596E-08 1.597E-08 1.597E-08 1.598E-08 1.622E-08 1.737E-08 2.118E-08
M(t): 6.385E-10 6.388E-10 6.389E-10 6.394E-10 6.486E-10 6.947E~10 8.473E-10

Maximum TDOSE(t): 4.268E-08 mrem/yr at t = 1.000E+03 years

1.000E+03
4,268E-08
1.707E-09
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RESRAD, Version 6.4 T3 Limit = 180 days

Summary : soil-capped-residence-farm

File C: \RESRAD_FAMI LY\RESRAD\USERFILES\544GUTB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 8.902E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00O0E+00 0.0000 0.000E+00 0.0000
Ra-226 2.027E-10 0.0127 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 2.451E-09 0.1536 0.000E+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
Th-228 1.320E-08 0.8273 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.00Q0E+00 0.0000 0.000E+00 0.0000
Th-230 4.394E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 1.029E-10 0.0064 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
U-234 1.318E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.340E-14 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 1.596E-08 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 8.902E-18 0.0000
" Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.027E-10 0.0127
Ra-228 0.000E+00C 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.451E-09 0.1536
Th-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.320E-08 0.8273
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.394E-14 0.0000
Th-232 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.029E-10 0.0064
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.318E-19 0.0000
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.340E-14 0.0000
" Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.596E-08 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil-capped-residence-farm
File : C: \RESRAD_FAMILY\RESRAD\USERE‘ILES\544GUTB .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 8.631E-18 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 2.025E-10 0.0127 0.000E+00 0.0000 (0.0CO00E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Ra-228 5.93%9E-09 0.3719 0.000E+00 0.0000 (.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Th-228 9.200E-09 0.5761 0.000E+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
Th-230 1.318E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0O0OE+00 0.0000 0.000E+00 0.0000
Th-232 6.277E-10 0.0393 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 9.223E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.338E-14 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Total 1.597E-08 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water ' Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 O0.00OE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.631E-18 0.0000
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.025E-10 0.0127
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.939E-09 0.3719
Th~228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 9.200E-09 0.5761
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.318E-13 0.0000
‘Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.277E-10 0.0393
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.223E-19 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.338E-14 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.597E-08 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil-capped-residence-farm
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant ‘Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 8.114E-18 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+00 0.0000
Ra-226 2.021E-10 0.0127 0.000E+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
Ra-228 8.813E-09 0.5518 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 4.467E-09 0.2796 0.000E+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
Th-230 3.076E-13 0.0000 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
Th-232 2.491E-09 0.1560 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 4.871E-18 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.333E-14 0.0000 O0.000E+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 1.597E~08 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 8.114E-18 0.0000
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.021E-10 0.0127
Ra-228 0.000E+00 0.0000 O0.C000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.813E-0% 0.5518
Th-228 0.000E+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 4.467E-09 0.2796
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.0COE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.076E-13 0.0000
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.491E-09 0.1560
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.871E-18 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.333E-14 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .0C0E+00 0.0000 1.5%7E-08 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil-capped-residence-farm
File : C:\RESRAD_FAMI LY\RESRAD\USERFILES\544GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l1 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 6.536E-18 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Ra-226 2.007E-10 0.0126 0.000E+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
Ra-228 6.117E-09 0.3827 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 3.561E-10 0.0223 0.000E+00 0.0000 0.000E+00 0.0000 0.0CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 9.235E-13 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Th-232 9.310E-09 0.5824 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000Q0E+00 0.0000 0.000E+00 0.0000
U-234 4.347E-17 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.316E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 1.598E-08 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.536E-18 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.007E-10 0.0126
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.117E-09 0.3827
Th-228 0.000E+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 3.561E-10 0.0223
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000QE+00 0.0000 (0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.235E-13 0.0001
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 9.310E-0S% 0.5824
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.347E-17 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.316E-14 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.598E-08 1.0000
*Sum of all water independent and dependént pathways.
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Summary : soll-capped-residence-farm
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\S44GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 3.524E-18 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
Ra-226 1.967E-10 0.0121 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 5.876E-10 0.0362 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 2.590E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 2.688E-12 0.0002 0.000E+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
Th-232 1.543E-08 0.9515 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 3.638E-16 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.267E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total 1.622E-08 1.0000 0.000E+00 0.0000 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
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
* Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.524E-18 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.967E-10 0.0121
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.876E-10 0.0362
Th-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.590E-13 0.0000
Th-230 0.000E+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 2.688E-12 0.0002
Th-232 0.000E+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 1.543E-08 0.9515
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.638E-16 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.267E-14 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.622E-08 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil-capped-residence-farm
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\544GUTB .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 4.054E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 1.832E-10 0.0105 0.000E+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
Ra-228 1.205E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 2.687E-24 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 8.927E-12 0.0005 0.000E+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
Th-232 1.718E-08 0.98839 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 3.854E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.105E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 1.737E-08 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways
Water ) Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.054E-19 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO00E+00 0.0000 1.832E-10 0.0105
Ra-228 0.000E+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 1.205E-13 0.0000
Th-228 0.000E+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 2.687E-24 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.927E-12 (0.0005
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.718E-08 0.9889
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.0O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.854E-15 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.105E-14 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.737E-08 1.0000
*Sum of all water independent and dependent pathways.
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- Summary : soil-capped-residence-farm
File : C:\RESRAD_FAMILY\RESRAD\USBRFILES\544GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 8.411E-22 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 1.496E-10 0.0071 0.000E+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
Ra-228 3.495E-24 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 2.761E-11 0.0013 0.000E+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
Th-232 2.100E-08 0.9916 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 3.23%9E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
U-238 1.704E-14 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000
Total 2.118E-08 1.0000 0.000E+00 0.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.411E-22 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.496E-10 0.0071
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.495E-24 0.0000
Th-228 0.000E+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
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.761E-11 0.0013
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.100E-08 0.9916
U-234 0.000E+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 3.239E-14 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.704E-14 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.0O00Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.118E-08 1.0000
*Sum of all water independent and dependent pathways.



RESRAD, Version 6.4 T Limit = 180 days 06/08/2010 11:23 Page 19
Summary : soil-capped-residence-farm
File : C: \RE‘.SRAD_FAMILY\RESRAD\USERFILES\54 4GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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
Ra-226 7.358E-11 0.0017 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+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
Th-230 1.166E-10 0.0027 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
Th-232 4.249E-08 0.9955 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 3.221E-13 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 8.354E-15 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 4.268E-08 1.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract.® mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 (0.00QE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra~226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0O0OE+00 0.0000 7.358E-11 0.0017
Ra-228 0.000E+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
Th-228 0.000E+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
Th-230 0.000E+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 1.166E-10 0.0027
Th-232 0.000E+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 4.249E-08 0.9955
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+00 0.0000 0.000E+00 0.0000 3.221E-13 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8:354E-15 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.268E-08 1.0000
*Sum of all water independent and dependent pathways.
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Summary : soil-capped-residence-farm
File C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR({j,t) At Time in Years (mrem/yr)/(pci/g)

(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210+D Pb-210+D 1.000E+00 8.902E-18 8.631E-18 8.114E-18 6.536E-18 3.524E-18 4.054E-19 8.411E-22 3.420E-31
Ra-226+D Ra-226+D 1.000E+00 2.027E-10 2.025E-10 2.021E-10 2.007E-10 1.967E-10 1.832E~-10 1.496E-10 7.358E-11
Ra-226+D Pb~210+D 1.000E+00 1.390E-19 4.113E-19 9.305E-19 2.509E-18 5.476E-18 8.214E-18 7.394E-18 4.304E-18
Ra-226+D ¥DSR(J) 2.027E-10 2.025E~10 2.021E~-10 2.007E-10 1.967E-10 1.832E-10 1.496E-10 7.358E-11
Ra-228+D Ra-228+D 1.000E+00 8.972E-12 7.949E-12 6.241E-12 2.675E-12 2.379E-13 4.988E-17 1.542E-27 0.000E+00
Ra-228+D Th-228+D 1.000E+00 1.217E-09 2.961E-09 4.400E-09 3.056E-09 2.935E-10 6.022E-14 1.746E-24 0.000E+00
Ra-228+D $DSR(J) 1.226E-09 2.969E-09 4.407E-09 3.058E-09 2.938E-10 6.027E-14 1.748E-24 0.000E+00
Th-228+D Th-228+D 1.000E+00 6.602E-09 4.600E-09 2.233E-09 1.780E-10 1.295E-13 1.343E-24 0.000E+00 0.000E+00
Th-230 Th-230 1.000E+00 6.442E-30 6.462E-30 6.500E-30 6.637E-30 7.045E-30 8.680E-30 1.576E-29 1.270E-28
Th-230 Ra-226+D 1.000E+00 4.394E-14 1.318E-13 3.076E-13 9.235E-13 2.688E-12 8.927E-12 2.761E~11 1.166E~10
Th-230 Pb-210+D 1.000E+00 2.014E-23 1.397E-22 7.245E-22 6.058E-21 4.266E-20 2.819E-19 1.173E-18 6.298E-18
Th-230 YDSR(J) 4.394E-14 1.318E-13 3.076E-13 9.235E-13 2.688E-12 8.3927E-12 2.761E~11 1.166E~-10
Th-232 Th~232 1.000E+00 3.165E-33 3.176E-33 3.197E-33 3.272E-33 3.497E-33 4.414E-33 8.585E-33 8.807E~-32
Th-232 Ra-228+D 1.000E+00 5.519E-13 1.572E-12 3.281E-12 6.882E-12 9.540E-12 1.073E-11 1.398E~11 3.537E-11
Th-232 Th-228+D 1.000E+00 5.088E-11 3.123E-10 1.242E-09 4.648E-09 7.704E-09 8.577E-09 1.049E-08 2.121E-08
Th-232 LDSR(]) 5.143E-11 3.138E-10 1.246E-09 4.655E-09 7.714E-09 8.588E-09 1.050E-08 2.124E-08
U-234 U-234 1.000E+00 1.907E-31 1.908E-31 1.910E-31 1.919E-31 1.942E-31 2.027E-31 2.291E-31 3.516E-31
U-234 Th-230 1.000E+00 2.899E-35 8.710E-35 2.039E-34 6.193E-34 1.863E-33 6.950E-33 3.004E-32 4.221E-31
U-234 Ra-226+D 1.000E+00 1.318E-19 9.223E-19 4.871E-18 4.347E-17 3.638E-16 3.854E-15 3.239E-14 3.221E-13
U-234 Pb-210+D 1.000E+00 4.537E-29 6.761E~28 7.772E~27 1.955E-25 4.148E-24 9.826E-23 1.263E-21 1.711E-20
U-234 YDSR(3) 1.318E-19 9.223E-19 4.871E-18 4.347E-17 3.638E-16 3.854E-15 3.239E-14 3.221E-13
U-238 U-238 5.400E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U~238+D U-238+D 9.999E-01 2.340E-14 2.338E-14 2.333E-14 2.316E-14 2.267E-14 2.105E-14 1.704E-14 8.122E-15
U-238+D U-234 9.999E-01 2.703E-37 8.114E-37 1.895E-36 5.711E-36 1.679E-35 5.776E-35 1.953E-34 9.987E-34
U-238+D Th-230 9.999E-01 2.739E-41 1.919E-40 1.017E-39 9.184E-39 7.953E-38 9.490E-37 1.122E-35 3.735E-34
U-238+D Ra-226+D 9.999E-01 9.339E-26 1.400E-24 1.632E-23 4.309E-22 1.041E-20 3.575E-19 8.550E-18 2.316E-16
U-238+D Pb-210+D 9.999E-01 2.575E-35 7.938E-34 1.976E-32 1.478E-30 9.302E-29 7.668E-27 3.067E-25 1.205E-23
U-238+D $DSR(J) 2.340E-14 2.338E-14 2.333E-14 2.316E-14 2.267E-14 2.105E-14 1.704E-14 8.354E-15

The DSR includes contributions from associated (half-life £ 180 days) daughters.
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Summary : soil-capped-residence-farm
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\544GUTB.RAD

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

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuclide
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210 *7.634E+13 *7.634E+13 *7.634E+13 *7.634E+13 *7.634E+13 *7.634E+13 *7.634E+13 *7.634E+13
Ra-226 1.233E+11 1.234E+11 1.237E+11 1.246E+11 1.271E+11 1.365E+11 1.671E+11 3.397E+11
Ra-228 2.040E+10 8.419E+09 5.673E+09 8.174E+09 8.510E+10 *2.726E+14 *2.726E+14 *2.726E+14
- Th-228 3.787E+09 5.435E+09 1.119E+10 1.404E+11 1.931E+14 *8.195E+14 *8.195E+14 *8.195E+14
Th-230 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10 *2.018E+10
Th-232 *1.097E+05 *1.097E+05 *1.097E+05 *1.097E+05 *1.097E+05 *1.097E+05 *1.097E+05 *1.097E+05
U-234 *6.247E+09 *6.247E+09 *6.247E+09 *6.247E+09 *6.247E+09 *6.247E+09 *6.247E+09 *6.247E+09
U-238 *3.361E+05 *3.361E+05 *3.361E+05 *3.361E+05 *3.361E+05 *3.36lE+05 *3.361E+05 *3.361E+05

*At specific activity limit

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

and at tmax = time of maximum total dose = 1.000E+03 years

Nuclide 1Initial tmin DSR (i, tmin) G(i,tmin) DSR{i,tmax) G(i,tmax)
(1) (pCi/g) (years) (pCi/g) (pCi/g)
Pb-210 1.000E+00 0.000E+00 8.902E-18 *7.634E+13 0.000E+00 *7.634E+13
Ra-226 1.000E+00 0.000E+00 2.027E-10 1.233E+11 7.358E-11 3.397E+1l1l
Ra-228 2.000E+00 4.066 £ 0.008 4.541E-09 5.506E+09 0.000E+00 *2.726E+14
Th-228 2.000E+00 0.000E+00 6.602E-09 3.787E+09 0.000E+00 *8.195E+14
Th-230 1.000E+00 1.000E+03 1.166E-10 *2.018E+10 1.166E-10 *2.018E+10
Th-232 2.000E+00 1.000E+03 2.124E-08 *1.097E+05 2.124E-08 *1.097E+05
U-234 1.000E+00 1.000E+03 3.221E-13 *6.247E+09 3.221E-13 *6.247E+09
U-238 1.000E+00 0.000E+00 2.340E~14 *3.361E+05 8.354E-15 *3.361E+05

*At specific activity limit
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DOSE: All Nuclides Summed, All Pathways Summed
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DOSE: All Nuclides Summed, Component Pathways
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRA.D_FAMILY\RESRAD\USERFILES\546GUTB.RAD
Site-Specific Parameter Summary

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

; f ; f f
RO11 | Area of contaminated zone (m**2) | 1.900E+03 | 1.000E+04 | —-—— | AREA
RO11 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | —— | THICKO
RO11l | Length parallel to aquifer flow (m) | 1.000E+02 | 1.000E+02 | -—- | LczpaQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | - | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -— | TI
RO11l | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | - | T( 2)
"RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | - | T( 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | - | T( 4)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | - | T( 5)
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | -—- | T 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | - | T 7
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | ——— | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T( 9)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | -—- | T(10)

I | | l |
RO12 | Initial principal radionuclide (pCi/g): Pb-210 | 3.330E-01 | 0.000E+00 | —-— | s1(1)
RO12 | Initial principal radionuclide (pCi/g): Ra-226 | 3.330E-01 | 0.000E+00 | -—- | s1(2)
"R012 | Initial principal radionuclide (pCi/g): Ra-228 | 6.670E-01 | 0.000E+00 | - | s1(3)
RO12 | Initial principal radionuclide (pCi/g): Th-228 | 6.670E-01 | 0.000E+00 | -—= | s1(4)
RO12 | Initial principal radionuclide (pCi/g): Th-230 | 3.330E-01 | 0.000E+00 | -—- | s1(5)
RO12 | Initial principal radionuclide (pCi/g): Th-232 | 6.670E-01 | 0.000E+00 | - | s1(6)
RO12 | Initial principal radionuclide (pCi/g): U-234 | 3.330E-01 | 0.000E+00 | - | s1(7)
RO12 | Initial principal radionuclide (pCi/g): U-238 | 3.330E-01 | 0.000E+00 | -—- | s1(8)
R012 | Concentration in groundwater (pCi/L)}: Pb-210 | not used | 0.000E+00 | -—- | wi¢ 1)
RO12 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | -—- | wi¢ 2)
RO12 | Concentration in groundwater (pCi/L)}: Ra-228 | not used | 0.000E+00 | --- | wi( 3)
R012 | Concentration in groundwater (pCi/L): Th-228 | not used | 0.000E+00 | -—- | wi¢ 4)
RO12 | Concentration in groundwater (pCi/L): Th-230 | not used | 0.000E+00 | -—- | Wl( 5)
RO12 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | -—- | Wi( 6)
RO12 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | -—- | Wi( 7)
RO12 | Concentration in groundwater (pCi/L): U-238 | not used | 0.000E+00 .| -—- | wi(¢ 8)

| | [ | |
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | -— | COVERO
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | -—- | DENSCV
RO13 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.500E+00 | 1.500E+00 | -—- | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 1.000E-04 | 1.000E-03 | - | vcz
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | -—= | Fccz
RO13 | Contaminated zone hydraulic conductivity {(m/yr) | 1.000E+01 | 1.000E+01 | -—- | Hcez
R013 | Contaminated zone b parameter | 5.300E+00 | 5.300E+00 | -—- | BCZ
R013 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -—= | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | - | HUMID
RO13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -— | EVAPTR
"RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | -— | PRECIP
RO13 | Irrigation (m/yr) | 0.000E+00 | 2.000E-01 | --= | RI
RO13 | Irrigation mode | overhead | overhead | - | 1IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-01 | - | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | 1.000E+06 | 1.000E+06 | -—- | WAREA
RO13 | Accuracy for water/soil computations | 1.000E-03 | 1.000E-03 | -—- | EPS
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" Summary : spread basement excavation-residence-topsoil effect
File : C:\RESRAD__FAMILY\RESRAD\USERFILES\546GUTB.RAD
Site-Specific Parameter Summary (continued)
| |  User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f ; I f I
R014 | Density of saturated zone (g/cm**3) | 1.600E+00 | 1.500E+00 | - | DENSAQ
R014 | Saturated zone total porosity | 4.000E-01 | 4.000E-01 | -—- | TPsz
RO14 | Saturated zone effective porosity | 2.000E-01 | 2.000E-01 | - | EPSZ
RO14 | Saturated zone field capacity | 2.000E-01 | 2.000E-01 | -—- | Fcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | 1.000E+02 | 1.000E+02 | - | Hcsz
RO14 | Saturated zone hydraulic gradient | 2.000E-02 | 2.000E-02 | -—- | HGWT
' R014 | Saturated zone b parameter | not used | 5.300E+00 | -—- | Bsz
RO14 | Water table drop rate (m/yr) | 0.000E+00 | 1.000E-03 | -—- | vWT
RO14 | Well pump intake depth (m below water table) | 1.000E+01 | 1.000E+01 | -—- | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance (MB) | MB | ND | —— | MODEL
R014 | Well pumping rate (m**3/yr) | 2.500E+02 | 2.500E+02 | -—- | uw
| | | | |
RO15 | Number of unsaturated zone strata | 2 | 1 | -—- | Ns
RO15 | Unsat. zone 1, thickness (m) | 1.000E+00 | 4.000E+00 | --- | H(1)
RO15 | Unsat. zone 1, soil density (g/cm**3) | 1.600E+00 | 1.500E+00 | -—- | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | 4.000E-01 | 4.000E-01 | - | TPUZ(1)
R015 | Unsat. zone 1, effective porosity | 2.000E-01 | 2.000E-01 | --- | EPUZ (1)
RO15 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | -—- | Fcuz(l)
RO15 | Unsat. zone 1, soil-specific b parameter | 5.300E+00 | 5.300E+00 | - | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | 3.000E-01 | 1.000E+01 | -—- | HCUZ (1)
| | ! | |
RO15 | Unsat. zone 2, thickness (m) | 9.000E+00 | 0.000E+00 | -—- | H(2)
RO15 | Unsat. zone 2, soil density (g/cm**3) | 1.600E+00 | 1.500E+00 | -—= | DENSUZ(2)
RO15 | Unsat. zone 2, total porosity | 4.000E-01 | 4.000E-01 | - | TPUZ(2)
RO15 | Unsat. zone 2, effective porosity | 2.000E-01 | 2.000E-01 | -—- | EPUZ(2)
RO15 | Unsat. zone 2, field capacity | 2.000E-01 | 2.000E-01 | --- | Fcuz(2)
RO15 | Unsat. zone 2, soil-specific b parameter | 5.300E+00 | 5.300E+00 | - | BUZ(2)
R015 | Unsat. zone 2, hydraulic conductivity (m/yr) | 3.000E+00 | 1.000E+01 | -—- | HCuZ(2)
! | | | |
RO16 | Distribution coefficients for Pb-210 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | pcNucc( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | 1.000E+02 | 1.000E+02 | - | bcNucu( 1,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | benucu( 1,2)
RO16 |  Saturated zone (cm**3/g) | 1.000E+02 | 1.000E+02 | -—- | DCNUCS( 1)
RO16 |  Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.774E-02 ] ALEACH( 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)
| | [ | [
RO16 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone (cm*.*3/g) | 7.000E+01 | 7.000E+01 | - | openucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | beNucu( 2,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 7.000E+01 | 7.000E+01 | --- | pcNucu( 2,2)
RO16 | sSaturated zone (cm**3/q) | 7.000E+01 | 7.000E+01 | -—- | pcNucs( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.532E-02 | ALEACH{ 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SoLuBK{ 2)



RESRAD, Version 6.4 T3 Limit = 180 days 06/08/2010

17:01

Page 7

Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMILY\RESRAD\USERFILES\546GUTB.RAD
Site-Specific Parameter Summary (continued)

| |  user | | Used by RESRAD | Parameter
N‘Ienu | Parameter | Input | Default | (If different from user input) | Name

; I f I ;
R016 | Distribution coefficients for Ra-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | penucc( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | 7.000E+01 | 7.000E+01 | -—- | benucu( 3,1)
RO16 | Unsaturated zone 2 (cm**3/q) | 7.000E+01 | 7.000E+01 | -—- | penucu¢ 3,2)
RO16 | Saturated zone (cm**3/q) | 7.000E+01 | 7.000E+01 | -—- | pcNucs( 3)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.532E~02 | ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( 3)

| | ! | |
RO16 | Distribution coefficients for Th-228 | | | |
R016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcnucc( 4)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | ——— | DCNUCU( 4,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | penucu( 4,2)
RO16 | Saturated zone (cm**3/qg) | 6.000E+04 | 6.000E+04 | - | DCNUCS( 4)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.963E-05 | ALEACH( 4)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 4)

| | | | |
R016 | Distribution coefficients for Th-230 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNUccC( 5)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | DCNUCU( 5,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | peNucu( 5,2)
RO16 | Saturated zone (cm**3/q) | 6.000E+04 | 6.000E+04 | -—- | DCNUCS( 5)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.963E-05 | ALEACH{ 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 5)

| | | I |
RO16 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcnucc( 6)
RO16 | Unsaturated zone 1 (cm**3/g) | 6.000E+04 | 6.000E+04 | -—- | bcNucu( 6,1)
RO16 | Unsaturated zone 2 (cm**3/g) | 6.000E+04 | 6.000E+04 | - | DcNucu( 6,2)
RO16 | Saturated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | --= | pcNucs( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.963E-05 | ALEACH( 6)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK({( 6)

| I | | |
RO16 | Distribution coefficients for U-234 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | peNucc( 7)
RO16 | Unsaturated zone 1 {(cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucu( 7,1)
RO16 | Unsaturated zone 2 (cm**3/q) } 5.000E+01 | 5.000E+01 | -—- | benucu( 7,2)
RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucs( 7)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.541E-02 | ALEACH( 7)
RO16 |  Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 7)

! | | | |
RO16 | Distribution coefficients for U-238 | | | |
RO16 | Contaminated zone {cm**3/g) | 5.000E+01 | S.000E+01 | -—- | pcNucc( 8)
RO16 | Unsaturated zone 1 (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucu( 8,1)
RO16 | Unsaturated zone 2 (cm**3/q) | 5.000E+01 | 5.000E+01 | -—- | becnucu( 8, 2)
RO16 | Saturated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | DCNUcs( 8)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.541E-02 | ALEACH( 8)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 8)
RO17 | Inhalation rate (m**3/yr) | 8.400E+03 | 8.400E+03 | -—- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | 1.000E-04 | 1.000E-04 | -—- | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | -— | ED
RO17 | Shielding factor, inhalation | 4.000E-01 | 4.000E-01 | - | SHF3
RO17 | shielding factor, external gamma | 2.000E-01 | 7.000E-01 | --- | SHF1
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Summary : spread basement excavation-residence-topsoil effect
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\54 6GUTB.RAD

Site-Specific Parameter Summary {continued)

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

: | : | |
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | -—- | FIND
RO17 | Fraction of time spent outdoors (on site) | 2.500E-01 | 2.500E-01 | -—- | FOTD
R017 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | FS
RO17 | Radii of shape factor array (used if FS = -1) | | | |
RO17 | Outer annular radius (m), ring 1 | not used | 5.000E+01 | ——- | RAD_SHAPE( 1)
R017 | Outer annular radius (m), ring 2 | not used | 7.071E+01 | -—- | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3 | not used | 0.000E+00 | --- | RAD SHAPE( 3) .
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | -— | RAD_SHRPE( 4)
RO17 | Outer annular radius (m), ring 5 | not used | 0.000E+00 | -—- | RAD_SHAPE( 5)
RO17 | Outer annular radius (m), ring 6 | not used | 0.000E+00 | -—- | RAD_SHAPE( 6)
RO17 | Outer annular radius (m), ring 7 | not used | 0.000E+00 | -—- | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), rin\g 8 | not used | 0.000E+00 | -—- | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | - | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | --- | RAD_SHAPE (10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD_SHAPE (11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD SHAPE(12)

| | ! | |
R017 | Fractions of annular areas within AREA: | i | ]
R0O17 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | -—- | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -—- | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | -—- |+ FRACA( 4)

. RO17 | Ring 5 | not used | 0.000E+00 | -— | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | _— | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | -—- | FRACA({ 7)
RO17 | Ring 8 | not used | 0.000E+00 | -—- | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | -—- | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | -—- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | - | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—- | FRACA(12)

I | | ! |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | 1.600E+02 | 1.600E+02 | --- | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | 1.400E+01 | 1.400E+01 | -—- | DIET(2)
RO18 | Milk consumption (L/yr) | 9.200E+01 | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | 6.300E+01 | 6.300E+01 | - | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | --- | DIET(5)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | -—- | DIET(6)
R018 | Soil ingestion rate (g/yr) | 3.650E+01 | 3.650E+01 | - | sorL
RO18 | Drinking water intake (L/yr) | 5.100E+02 | 5.100E+02 | -—- | DWr
RO18 | Contamination fraction of drinking water | 1.000E+00 | 1.000E+00 | -—- | FDOW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | -—- | FHHW
RO18 | Contamination fraction of livestock water | 1.000E+00 | 1.000E+00 | -—- | FLW
RO18 | Contamination fraction of irrigation water | 1.000E+00 | 1.000E+00 | -— | FIRW
R018 | Contamination fraction of aquatic food | not used | 5.000E-01 | - | FRY
RO18 | Contamination fraction of plant food |-1 |-1 | 0.500E+00 | FPLANT
RO18 | Contamination fraction of meat |-1 |-1 | 0.950E-01 | EMEAT
RO18 | Contamination fraction of milk |-1 -1 | 0.950E-01 | FMILK
| | ! | [

RO19 | Livestock fodder intake for meat (kg/day) | 6.800E+01 | 6.800E+01 | -—- | LFIS
R019 | Livestock fodder intake for milk (kg/day) | 5.500E+01 | 5.500E+01 | -—- | LFI6
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMILY\RESRAD\USERFILES\546GUTB.RAD
Site-Specific Parameter Summary (continued)

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

I I f } }
R019 | Livestock water intake for meat (L/day) | 5.000E+01 | 5.000E+01 | - | LWIS
R019 | Livestock water intake for milk (L/day) | 1.600E+02 | 1.600E+02 | -—- | LwIe
RO19 | Livestock soil intake (kg/day) | 5.000E-01 | 5.000E-01 | -—- | LsI
RO19 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.000E-04 | -—- | MLFD
RO19 | Depth of soil mixing layer (m) | 1.500E-01 | 1.500E-01 | -— | DM
RO19 | Depth of roots (m) | 9.000E-01 | 9.000E-O1 | -—- | DROOT
R0O19 | Drinking water fraction from ground water | 1.000E+00 | 1.000E+00 | --- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | - | FGWHH
"R019 | Livestock water fraction from ground water | 0.000E+00 | 1.000E+00 | -— | FewLw
RO19 | Irrigation fraction from ground water | 0.000E+00 | 1.000E+00 | --- | FGWIR

| ' | | | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | -—- | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 | 1.500E+00 | -—= | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | 1.100E+00 | 1.100E+00 | --- | Yv(3)
'R19B | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | -—- | TE(1)
R19B | Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 | - | TE(2)
R19B | Growing Season for Fodder {years) | 8.000E-02 | 8.000E-02 | -—- | TE(3)
R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | -—- | TIV(1)
R19B | Translocation Factor for Leafy | 1.000E+00 | 1.000E+00 | -—- | TIV(2)
R19B | Translocation Factor for Fodder | 1.000E+00 | 1.000E+00 | -—- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | - | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 | - | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy |} 2.500E-01 | 2.500E-01 | - | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | -—-= | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | 2.500E-01 | 2.500E-01 | - | RWET(3)
R19B | Weathering Removal Constant for Vegetation | 2.000E+01 | 2.000E+01 | -—— | wLAM

[ I | | |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | - | Cl2wTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | - | ciacz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -—- | csoiL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—- | caIr
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | - | pMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | - | Evsn
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | ——= | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | - | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | - | AVEGS

| | I | |
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | -—- | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | -—- | STOR T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | -—- | STOR T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | STOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | -—= | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -—= | STOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | -—- | STOR_T(7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -—- | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

| | | | |
R021 | .Thickness of building foundation (m) | not used | 1.500E-01 | -—- |

FLOOR1
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Summary spread basement excavation-residence-topsoil effect
File CZ\RESRAD_FAMILY\RESRAD\USERFILES\546GUTB.RAD
Site-Specific Parameter Summary {(continued)

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

; f I } f
RO21 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | -—- | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | - | TPCV
RO21 | Total porosity of the building foundation | not used | 1.000E-01 | - | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -—- | pH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | -—- | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | ] | |
RO21 | in cover material | not used | 2.000E-06 | -—- | DIFCV
RO21 | in foundation material | not used | 3.000E-07 | -—- | DIFFL
R021 | in contaminated zone soil | not used | 2.000E-06 | - | DIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—- | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -— | REXG
R021 | Height of the building (room) (m) | not used | 2.500E+00 | -—- | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -—- | FAI
"RO21 | Building depth below ground surface (m) | not used |-1.000E+00 | -—- | pMFL
~R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -—- | EMANA(2)

| | | J |
TITL | Number of graphical time points | 32 | -—- | - | NPTS
TITL | Maximum number of integration points for dose | 17 | -—- | - | LymMAX
TITL | Maximum number of integration points for risk | 257 | -—= | --- | KYMAX

1 1 1 1 1

Summary of Pathway Selections
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User Selection
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-- inhalation (w/o radon)
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Summary : spread basement excavation-residence-topsoil effect
File : C:\RESRAD FAMILY\RESRAD\USERFILES\546GUTB.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

' Area: 1900.00 square meters Pb-210

3.330E-01

Thickness: 0.15 meters Ra-226 3.330E-01
Cover Depth: 0.00 meters . Ra-228 6.670E-01
Th-228 6.670E-01

’ Th-230 3.330E-01
Th-232 6.670E-01

U-234 3.330E-01

U-238 3.330E-01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+0l1 mrem/yr

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

. t (years): 0.000E+00 1.000E+00 3.000Ef00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 5.460E+00 5.367E+00 5.178E+00 4.649E+00 3.926E+00 3.149E+00 2.760E+00 1.574E+00
M(t): 2.184E-01 2.147E-01 2.071E-01 1.860E-01 1.570E-01 1.260E-01 1.104E-01 6.295E-02

Maximum TDOSE(t): 5.460E+00 mrem/yr at t = 0.000E+00 years
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMILY\RESRAD\USERFILES\546GUTB.RAD
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 6.401E-04 0.0001 4.062E-04 0.0001 0.000E+00 0.0000 3.432E-01 0.0628 6.954E-03 0.0013 3.670E-03 0.0007 6.472E-02 0.0119
Ra-226 1.027E+00 0.1880 1.586E-04 0.0000 0.000E+00 0.0000 2.583E-01 0.0473 2.614E-03 0.0005 3.357E-03 0.0006 1.289E-02 0.0024
Ra-228 1.334E+00 0.2444 2.Q73E-03 0.0004 0.000E+00 0.0000 5.237E-01 0.0959 5.1953E-03 0.0010 6.793E-03 0.0012 2.676E-02 0.0049
Th-228 1.517E+00 0.2779 1.041E-02 0.0019 0.000E+00 0.0000 6.598E-03 0.0012 1.385E-04 0.0000 1.007E-05 0.0000 1.238E-02 0.0023
Th-230 3.546E-04 0.0001 5.849E-03 0.0011 O0.000E+00 0.0000 2.714E-03 0.0005 5.632E-05 0.0000 4.721E-06 0.0000 4.996E-03 0.0009
Th-232 7.700E-02 0.0141 5.903E-02 0.0108 0.000E+00 0.0000 5.690E-02 0.0104 8.163E-04 0.0001 4.200E-04 0.0001 5.144E-02 0.0094
U-234 4.348E-05 0.0000 2.327E-03 0.0004 0.000E+00 0.0000 3.367E-03 0.0006 9.975E-05 0.0000 2.540E-04 0.0000 2.534E-03 0.0005
U-238 1.477E-02 0.0027 2.081E-03 0.0004 0.000E+00 0.0000 3.197E-03 0.0006 9.471E-05 0.0000 2.412E-04 0.0000 2.406E-03 0.0004
Total 3.971E+00 0.7273 8.234E-02 0.0151 0.000E+00 0.0000 1.198E+00 0.2194 .597E-02 0.0029 .475E-02 0.0027 .781E-01 0.0326
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©O.000E+00 0.0000 4.196E-01 0.0768
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.304E+00 0.2388
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.899E+00 0.3478
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.547E+00 0.2833
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000.- 1.398E-~02 0.0026
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.GOO0E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.456E-01 0.0450
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.625E-03 0.0016
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.27%E-02 0.0042
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .460E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMI LY\RESRAD\USERFILES\546GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 6.095E-04 0.0001 3.866E-04 0.0001 0.000E+00 0.0000 3.266E-01 0.0609 6.620E-03 0.0012 3.493E-03 0.0007 6.159E-02 0.0115
Ra-226 1.000E+00 0.1864 1.666E-04 0.0000 0.000E+00 0.0000 2.621E-01 0.0488 2.759E-03 0.0005 3.381E-03 0.0006 1.44%E-02 0.0027
Ra-228 1.580E+00 0.2944 4.720E-03 0.0009 0.000E+00 0.0000 4.547E-01 0.0847 4.536E-03 0.0008 5.872E-03 0.0011 2.659E-02 0.0050
Th-228 1.056E+00 0.1967 7.242E-03 0.0013 0.000E+00 0.0000 4.589E-03 0.0009 9.633E-05 0.0000 7.003E-06 0.0000 8.612E-03 0.0016
Th-230 7.935E-04 0.0001 5.845E-03 0.0011 0.000E+00 0.0000 2.824E-03 0.0005 5.743E-05 0.0000 6.166E-06 0.0000 4.999E-03 0.0009
Th-232 2.547E-01 0.0474 5.941E-02 0.0111 0.000E+00 0.0000 1.154E-01 0.0215 1.391E-03 0.0003 1.175E-03 0.0002 5.463E-02 0.0102
U-234 4.197E-05 0.0000 2.245E-03 0.0004 0.000E+00 0.0000 3.248E-03 0.0006 9.625E-05 0.0000 2.450E-04 0.0000 2.444E-03 0.0005
U-238 1.426E-02 0.0027 2.007E-03 0.0004 0.000E+00 0.0000 3.084E-03 0.0006 9.139E-05 0.0000 2.326E-04 0.0000 2.321E-03 0.0004
Total 3.907E+00 0.7279 8.203E-02 0.0153 0.000E+00 0.0000 1.173E+00 0.2185 1.565E-02 0.0029 1.441E-02 0.0027 1.757E-01 0.0327
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and pPathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.993E-01 0.0744
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.283E+00 0.2391
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.077E+00 0.3869
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.076E+00 0.2006
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.453E-02 0.0027
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+0C0 0.0000 4.867E-01 0.0907
U-234 0.000E+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 8.320E-03 0.0016
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.199E-02 0.0041
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 5.367E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD FAMILY\RESRAD\USERFILES\546GUTB.RAD
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 5.528E-04 0.0001 3.502E-04 0.0001 O0.000E+00 0.0000 2.959E-01 0.0571 5.996E-03 0.0012 3.164E-03 0.0006 5.579E-02 0.0108
Ra-226 9.496E-01 0.1834 1.803E-04 0.0000 0.00QE+00 0.0000 2.674E~01 0.0516 2.998E-03 0.0006 3.408E-03 0.0007 1.729E-02 0.0033
Ra-228 1.643E+00 0.3174 6.69%E-03 0.0013 0.000E+00 0.0000 3.412E~01 0.0659 3.426E~03 0.0007 4.383E-03 0.0008 2.362E-02 0.0046
Th-228 5.113E-01 0.0987 3.504E-03 0.0007 0.000E+00 0.0000 2.221E-03 0.0004 4.661E-05 0.0000 3.388E-06 0.0000 4.167E-03 0.0008
Th-230 1.637E-03 0.0003 5.837E-03 0.0011 0.000E+00 0.0000 3.049E-03 0.0006 5.984E-05 0.0000 9.097E-06 0.0000 5.006E-03 0.0010
Th-232 6.512E-01 0.1258 6.077E-02 0.0117 0.000E+00 0.0000 2.105E-01 0.0407 2.343E-03 0.0005 2.400E-03 0.0005 6.065E-02 0.0117
U-234 3.912E-05 0.0000 2.089E-03 0.0004 0.000E+00 0.0000 3.022E-03 0.0006 8.955E-05 0.0000 2.273%E-04 0.0000 2.274E-03 0.0004
U-238 1.328E-02 0.0026 1.867E-03 0.0004 0.000E+00 0.0000 2.870E-03 0.0006 8.503E-05 0.0000 2.164E-04 0.0000 2.159E-03 0.0004
Total 3.771E+00 0.7282 8.130E-02 0.0157 0.000E+00 0.0000 1.126E+00 0.2175 1.504E-02 0.0029 1.381E-02 0.0027 1.709E-01 0.0330
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {(p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
.Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. ‘mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.617E-01 0.0699
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.241E+00 0.2396
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 2.023E+00 0.3906
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.212E-01 0.1007
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.560E-02 0.0030
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.879E-01 0.1908
U-234 0.000E+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 7.742E-03 0.0015
U-238 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+Q0 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.048E-02 0.0040
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 5.178E+00 1.0000
*Sum of all water independent and dependent pathways.
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0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Summary : spread basement excavation-residence-topsoil effect
File C: \RESRAD_FAMI LY\RESRAD\USERFILES\546GUTB.RAD
Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 3.926E-04 0.0001 2.476E-04 0.000%1 0.000E+00 0.0000 2.092E-01 0.0450 .240E-03 0.0009 2.238E-03 0.0005 3.945E-02 0.0085
Ra-226 7.917E-01 0.1703 2.083E-04 0.0000 O0.000E+00 0.0000 2.716E-01 0.0584 .493E-03 0.0008 3.361E~03 0.0007 2.369E-02 0.0051
Ra-228 8.310E-01 0.1787 4.042E-03 0.0009 0.000E+00 0.0000 1.234E-01 0.0265 .250E-03 0.0003 1.573E-03 0.0003 1.042E-02 0.0022
Th-228 4.039E-02 0.0087 2.760E-04 0.0001 0.000E+00 0.0000 1.749E-04 0.0000 .672E-06 0.0000 2.66%E-07 0.0000 3.282E-04 0.0001
Th-230 4.265E-03 0.0009 5.809E-03 0.0012 0.000E+00 0.0000 3.8553E-03 0.0008 .948E-05 0.0000 1.934E-05 0.0000 5.044E-03 0.0011
Th-232 1.707E+00 0.3672 6.530E-02 0.0140 O0.000E+00 0.0000 3.89%E-01 0.0839 .151E-03 0.0009 4.696E-03 0.0010 7.432E-02 0.0160
U-234 3.070E-05 0.0000 1.623E-03 0.0003 0.000E+00 0.0000 2.348E-03 0.0005 .957E-05 0.0000 1.771E-04 0.0000 1.767E-03 0.0004
U-238 1.035E-02 0.0022 1.451E-03 0.0003 0.000E+00 0.0000 2.229E-03 0.0005 .605E-05 0.0000 1.681E-04 0.0000 1.677E-03 0.0004
Total 3.385E+00 0.7281 7.896E-02 0.0170 0.000E+00 0.0000 1.003E+00 0.2157 .334E-02 0.0029% .223E-02 0.0026 .567E-01 0.0337
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p) ’
As mrem/yr and Fraction of Total Dose At t 1.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.558E-01 0.0550
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.094E+00 0.2353
Ra-228 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.717E-01 0.2090
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 4.117E-02 0.0089
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00O0E+00 0.0000 1.3%06E-02 0.0041
Th-232 0.000E+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 2.246E+00 0.4830
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.015E-03 0.0013
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 O0.0CO0E+00 0.0000 1.594E-02 0.0034
Total .000E+00 0.0000 .000E+00 0.0000 .649E+00 1.0000



RESRAD, Version 6.4

T4 Limit = 180 days 06/08/2010 17:01 Page 16

Summary : spread basement excavation-residence-topsoil effect
File C: \RESRAD_FAMILY\RESRAD\USERFILES\54 6GUTB.RAD
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.477E-04 0.0000 9.202E-05 0.0000 0.000E+00 0.0000 7.775E-02 0.0198 1.576E-03 0.0004 8.314E-04 0.0002 1.466E-02 0.0037
Ra-226 4.708E-~01 0.1199 1.955E-04 0.0000 O0.000E+00 0.0000 2.215E~01 0.0564 3.304E-03 0.0008 2.638E-03 0.0007 2.554E-02 0.0065
Ra-228 4.829E-02 0.0123 2.400E-04 0.000@ O0.000E+00 0.0000 6.598E-03 0.0017 6.701E-05 0.0000 8.394E~05 0.0000 5.847E-04 0.0001
Th-228 2.862E-05 0.0000 1.940E-07 0.0000 0.000E+00 0.0000 1.229E-07 0.0000 2.580E-09 0.0000 1.876E~10 0.0000 2.307E~07 0.0000
Th-230 9.574E-03 0.0024 5.728E-03 0.0015 0.000E+00 0.0000 5.959E-03 0.0015 9.881E-05 0.0000 4.520E-05 0.0000 5.196E-03 0.0013
Th-232 2.374E+00 0.6046 6.770E-02 0.0172 0.000E+00 0.0000 4.796E-01 0.1222 5.059E-03 0.0013 5.843E~03 0.0015 8.155E-02 0.0208
U-234 1.607E-05 0.0000 7.893E-04 0.0002 0.000E+00 0.0000 1.142E-03 0.0003 3.382E-05 0.0000 8.605E-05 0.0000 8.592E-04 0.0002
U-238 5.080E-03 0.0013 7.050E-04 0.0002 0.000E+00 0.0000 1.083E-03 0.0003 3.210E-05 0.0000 8.171E-05 0.0000 8.151E-04 0.0002
Total 2.908E+00 0.7406 7.545E-02 0.0192 0.000E+00 0.0000 7.937E-01 0.2022 1.017E-02 0.0026 9.609E-03 0.0024 1.292E-01 0.0329
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000° 0.000E+00 0.0000 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.505E-02 0.0242
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.240E-01 0.1844
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.586E-02 0.0142
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.917E-05 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.660E-02 0.0068
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.013E+00 0.7676
U-234 0.000E+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 2.926E-03 0.0007
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.798E-03 0.0020
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 3.926E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_ FAMILY\RESRAD\USERFILES\546GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
~ Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 4.821E-06 0.0000 2.873E-06 0.0000 0.000E+00 0.0000 2.428E~-03 0.0008 4.920E-05 0.0000 2.596E-05 0.0000 4.578E-04 0.0001
Ra-226 7.623E-02 0.0242 4.628E-05 0.0000 0.000E+00 0.0000 4.795E-02 0.0152 7.856E-04 0.0002 5.550E-04 0.0002 6.494E-03 0.0021
Ra-228 1.743E-06 0.0000 8.416E-09 0.0000 O0.000E+00 0.0000 2.311E-07 0.0000 2.347E-09 0.0000 2.940E-09 0.0000 2.049E-08 0.0000
Th-228 2.706E-16 0.0000 1.783E-18 0.0000 0.000E+0C 0.0000 1.130E-18 0.0000 2.371E-20 0.0000 1.724E-21 0.0000 2.120E-18 0.0000
Th-230 1.586E-02 0.0050 5.444E-03 0.0017 0.000E+00 0.0000 9.163E-03 0.0029 1.490E-04 0.0000 8.398E-05 0.0000 5.379E-03 0.0017
Th-232 2.363E+00 0.7504 6.453E-02 0.0205 0.000E+00 0.0000 4.610E-01 0.1464 4.861E-03 0.0015 5.619E-03 0.0018 7.797E-02 0.0248
U-234 4.753E-06 0.0000 6.430E-05 0.0000 O0.000E+00 0.0000 9.314E-05 0.0000 2.733E-06 0.0000 6.889E-06 0.0000 6.985E-05 0.0000
U-238 4.205E-04 0.0001 5.633E-05 0.0000 O0.000E+00 0.0000 8.656E-05 0.0000 2.565E-06 0.0000 6.528E-06 0.0000 6.512E-05 0.0000
Total 2.456E+00 0.7798 L015E-02 0.0223 .000E+00 0.0000 .208E-01 0.1654 .850E-03 0.0019 .297E-03 0.0020 .043E-02 0.0287
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.969E-03 0.0009
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.321E-01 0.0419
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.008E-06 0.0000
Th-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.756E~16 0.0000
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.608E-02 0.0115
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.977E+00 0.9454
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.417E-04 0.0001
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.376E-04 0.0002
Total 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .149E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File : C: \RESRAD_FAMILY\RESRAD\USERE‘ILES\54 6GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 2.724E-10 0.0000 1.415E-10 0.0000 0.000E+00 0.0000 1.195E-07 0.0000 2.423E-09 0.0000 1.278E-09 0.0000 2.254E-08 0.0000
Ra-226 4.151E-04 0.0002 2.48SE-07 0.0000 O0.000E+00 0.0000 2.543E-04 0.0001 4.228E-06 0.0000 2.929E-06 0.0000 3.529E-05 0.0000
Ra-228 3.490E-19 0.0000 1.542E-21 0.0000 0.000E+00 0.0000 4.235E-20 0.0000 4.301E-22 0.0000 5.388E-22 0.0000 3.755E-21 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.599E-02 0.0058 4.631E~03 0.0017 0.000E+00 0.0000 8.498E-03 0.0031 1.384E-~04 0.0001 7.957E-05 0.0000 4.671E-03 0.0017
Th-232 2.202E+00 0.7978 5.49%9E-~02 0.0199 0.000E+00 0.0000 3.928E-0l 0.1423 4.142E-03 0.0015 4.787E-03 0.0017 6.643E-02 0.0241
U-234 4.065E-06 0.0000 1.224E-06 0.0000 0.000E+00 0.0000 2.226E-06 0.0000 3.712E-08 (0.0000 2.517E-08 0.0000 1.238E-06 0.0000
U-238 3.379E-07 0.0000 4.071E-08 0.0000 0.000E+00 0.0000 6.258E~08 0.0000 1.852E-09 0.0000 4.708E-09 0.0000 4.705E-08 0.0000
Total 2.218E+00 0.8038 5.962E-02 0.0216 O0.000E+00 0.0000 4.016E-01 0.1455 4.284E-03 0.0016 4.870E-03 0.0018 7.114E-02 0.0258
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.462E-07 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.120E-04 0.0003
Ra-228 0.000E+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 3.976E-19 0.0000
Th-228 0.000E+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
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.400E-02 0.0123
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 O0.C0OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 -'0.000E+00 0.0000 2.725E+00 0.9874
. U-234 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.815E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 4.948E-07 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 2.760E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File : C: \RESRAD_E’AMILY\RESRAD\USERFILES\54 6GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 3.287E-25 0.0000 8.466E-26 0.0000 0.000E+00 0.0000 7.153E-23 0.0000 1.450E-24 0.0000 7.650E-25 0.0000 1.349E-23 0.0000
Ra-226 3.850E-12 0.0000 1.536E-15 0.0000 0.000E+00 0.0000 1.56%9E-12 0.0000 2.610E-14 0.0000 1.808E-14 0.0000 2.179E-13 0.0000
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.0O00E+00 0.0000 O0.000E+00 0.0000 0.000E+0G0 0.0000 0.000E+00 0.0000
Th-228 0.000E+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
Th-230 9.767E-03 0.0062 1.877E-03 0.0012 0.000E+00 0.0000 3.446E-03 0.0022 5.612E-05 0.0000 3.227E-05 0.0000 1.894E-03 0.0012
Th-232 1.343E+00 0.8535 2.243E-02 0.0143 0.000E+00 0.0000 1.602E-01 0.1018 1.690E-03 0.0011 1.953E-03 0.0012 2.710E-02 0:0172
U-234 2.486E-06 0.0000 4.777E-07 0.0000 0.000E+00 0.0000 8.771E-07 0.0000 1.428E-08 0.0000 8.213E-09 0.0000 4.819E-07 0.0000
U-238 1.992E-10 0.0000 3.829E-11 0.0000 0.000E+00 0.0000 7.030E-11 0.0000 1.145E-12 0.0000 6.583E-13 0.0000 3.863E-11 0.0000
Total 1.353E+00 0.8598 2.430E-02 0.0154 0.000E+00 0.0000 1.637E-01 0.1040 1.746E-03 0.0011 1.985E-03 0.0013 2.899E-02 0.0184
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pathways*
Radio-
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 8.765E-23 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.683E-12 0.0000
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.707E-02 0.0108
Th-232 0.000E+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 1.557E+00 0.9891
U-234 0.000E+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 4.345E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.483E-10 0.0000
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.574E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMILY\RESRAD\USERFILES\546GUTB.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/ (pCi/g)

(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210+D Pb-210+D 1.000E+00 1.260E+00 1.199E+00 1.086E+00 7.682E-01 2.854E-01 8.915E-03 4.390E-07 2.632E-22
Ra-226+D Ra-226+D 1.000E+00 3.893E+00 3.793E+00 3.600E+00 2.999E+00 1.780E+00 2.863E~-01 1.531E-03 1.331E-11
Ra-226+D Pb-210+D 1.000E+00 2.260E-02 6.023E-02 1.262E~01 2.863E-01 3.942E-01 1.103E-01 6.069E-04 3.755E-12

'Ra-226+D SDSR(J) 3.916E+00 3.853E+00 3.726E+00 3.286E+00 2.174E+00 3.966E-01 2.138E-03 1.706E-11
Ra-228+D Ra-228+D 1.000E+00 2.418E+00 2.090E+00 1.560E+00 5.603E-01 3.007E-02 1.075E-06 2.101E-19 0.000E+00
Ra-228+D Th-228+D 1.000E+00 4.286E-01 1.024E+00 1.473E+00 8.965E-01 5.369E~02 1.936E-06 3.860E-19 0.000E+00
Ra-228+D  ¥DSR(J) 2.847E+00 3.113E+00 3.033E+00 1.457E+00 8.375E-02 3.011E-06 5.962E-19 0.000E+00
Th-228+D Th-228+D 1.000E+00 2.319E+00 1.614E+00 7.815E-01 6.173E-02 4.373E-05 4.132E-16 0.000E+00 0.000E+00
Th-230 Th-230 1.000E+00 4.113E-02 4.110E-02 4.104E-02 4.084E-02 4.027E-02 3.826E-02 3.259E-02 1.336E-02
Th-230 Ra-226+D 1.000E+00 8.365E-04 2.499E-03 5.698E~03 1.565E-02 3.570E-02 5.910E-02 5.852E-02 3.344E-02
Th-230 Pb-210+D 1.000E+00 3.537E-06 2.169E~05 1.031E-04 7.517E-04 3.919E-03 1.099E~02 1.100E~-02 4.471E-03
Th-230 ¥DSR(3J) 4,197E-02 4.362E-02 4.684E-02 5.724E-02 7.988E~02 1.084E-01 1.021E-01 5.127E-02
Th-232 Th-232 1.000E+00 2.040E-01 2.038E-01 2.035E-01 2.025E-01 1.997E-01 1.898E-01 1.617E-01 6.604E-02
Th-232 Ra-228+D 1.000E+00 1.462E-01.4.168E~01 8.530E-01 1.673E+00 2.094E+00 2.056E+00 1.868E+00 1.035E+00
Th-232 Th-228+D 1.000E+00 1.807E-02 1.091E-01 4.245E-01 1.481E+00 2.224E+00 2.217E+00 2.055E+00 1.233E+00
Th-232 ¥DSR(3) 3.682E-01 7.297E-01 1.481E+00 3.367E+00 4.518E+00 4.463E+00 4.085E+00 2.334E+00
U-234 U-234 1.000E+00 2.590E-02 2.499E-02 2.325E-02 1.806E-02 8.776E~03 7.010E-04 5.052E-07 3.641E-18
U-234 Th-230 1.000E+00 1.863E-07 5.438E-07 1.219E-06 3.227E-06 6.765E-06 9.459E-06 B8.295E-06 3.400E-06
U-234 Ra-226+D 1.000E+00 2.474E-09 1.720E-08 8.781E-08 6.835E~07 3.902E-06 1.301E-05 1.488E-05 8.510E-06
U-234 Pb-210+D 1.000E+00 8.371E-12 1.083E~10 1.111E-09% 2.320E-08 3.267E-07 2.211E-06 2.793E-06 1.138E-06
U-234 ¥DSR(J) 2.590E-02 2.499E-02 2.325E-02 1.806E-02 8.787E-03 7.257E-04 2.647E-05 1.305E-05
U-238 U-238 5.400E-05 1.253E-06 1.209E-06 1.125E-06 8.737E-07 4.246E-07 3.392E-08 2.444E-11 1.758E-22
U-238+D U-238+D 9.999E-01 6.845E-02 6.604E-02 6.149E-02 4.787E-02 2.342E-02 1.915E-03 1.483E-06 1.523E-17
U-238+D U-234 9.999E-01 3.649E-08 1.060E-07 2.305E-07 5.374E-07 7.587E-07 1.997E-07 4.306E-10 1.034E-20
U-238+D Th-230 9.999E-01 1.772E-13 1.194E-12 5.978E-12 4.513E~11 2.409E-10 6.789E-10 6.647E-10 2.726E-10

. U-238+D Ra-226+D 9.999E-01 1.735E-15 2.584E-14 2.897E-13 6.519E-12 9.966E-11 7.997E-10 1.188E-09 6.821E-10
U-238+D Pb-210+D 9.999E-01 4.954E-18 1.309E-16 2.851E-15 1.713E~13 6.687E-12 1.222E-10 2.224E-10 9.120E-11
U-238+D ¥DSR{J) 6.845E-02 6.604E-02 6.149E-02 4.787E-02 2.342E-02 1.915E-03 1.486E-06 1.046E-09
The DSR includes contributions from associated (half-life < 180 days) daughters.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_ FAMILY\RESRAD\USERFILES\546GUTB.RAD
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuclide

(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210 1.984E+01 2.085E+01 2.302E+01 3.254E+01 8.758E+01 2.804E+03 5.694E+07 *7.634E+13
Ra-226 6.385E+00 6.488E+00 6.709E+00 7.609E+00 1.150E+01 6.304E+01 1.169E+04 *9.885E+11
Ra-228 8.781E+00 8.030E+00 8.243E+00 1.716E+01 2.985E+02 8.302E+06 *2.726E+14 *2.726E+14
Th-228 1.078E+01 1.549E+01 3.199E+01 4.050E+02 5.717E+05 *B8.195E+14 *8.195E+14 *8.195E+14
Th-230 5.957E+02 5.731E+02 5.337E+02 4.368E+02 3.130E+02 2.307E+02 2.448E+02 4.876E+02
Th-232 6.790E+01 3.426E+01 1.688E+01 7.426E+00 5.534E+00 5.601E+00 6.120E+00 1.071E+01
U-234 9.652E+02 1.001E+03 1.075E+03 1.384E+03 2.845E+03 3.445E+04 9.445E+05 1.916E+06
U-238 3.652E+02 3.785E+02 4.066E+02 5.222E+02 1.068E+03 1.306E+04 *3.361E+05 *3.361E+05
*At specific activity limit

Summed Dose/Source Ratios DSR({i,t) in ({(mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax}) G(i,tmax)

(i) (pCi/qg) (years) {pCi/qg) (pCi/qg)
Pb-210 3.330E-01 0.000E+00 1.260E+00 1.984E+01 1.260E+00 1.,984E+01
Ra-226 3.330E-01 0.000E+00 3.916E+00 6.385E+00 3.916E+00 6.385E+00
Ra-228 6.670E-01 1.655 + 0.003 3.154E+00 7.927E+00 2.847E+00 8.781E+00
Th-228 6.670E-01 0.000E+00 2.319E400 1.078E+01 2.319E+00 1.078E+01
Th-230 3.330E-01 139.0 £ 0.3 1.102E-01 2.269E+02 4.1397E-02 5.957E+02
Th-232 6.670E-01 42.01 * 0.08 4.554E+00 5.489E+00 3.682E-01 6.790E+01
U-234 3.330E-01 0.000E+00 2.590E-02 9.652E+02 2.590E-02 9.652E+02
U-238 3.330E-01 0.000E+00 6.845E-02 3.652E+02 6.845E-02 3.652E+02
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Site-Specific Parameter Summary

|  User } | Used by RESRAD | Parameter
Menu Parameter | Input | Default | (If different from user input) | Name
f f f f
"RO1l | Area of contaminated zone (m**2) | 1.000E+02 | 1.000E+04 | -—= | AREA
RO11 | Thickness of contaminated zone (m) | 1.500E-01 | 2.000E+00 | -—- | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | - | LczpaQ
R011 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+0Ll | - | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | ——- | TT
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | -—- | T 2)
RO11 Times for calculations (yr) | 3.000E+00 | 3.000E+00 | —-— | T¢ 3)
R0O11 | Times for calculations (yr) ] 1.000E+01 | 1.000E+01 | -—- | T 4)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | - | T( 5)
RO11 | Times for calculations (yr) | 1.000E+02 | 1.000E+02 | - | T 6)
RO11 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | -—- | T 7
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | -—- | T 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | --- | T¢ 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | --- | T(10)
| { I |
R0O12 Initial principal radionuclide (pCi/g): Pb-210 | 3.330E-01 | 0.000E+00 | -—- | s1(1)
RO12 Initial principal radionuclide (pCi/g): Ra-226 | 3.330E-01 | 0.000E+00 | -—- | s1(2)
RO12 | Initial ;:rincipal radionuclide (pCi/g): Ra-228 | 6.670E-01 | 0.000E+00 | -— | s1(3)
RO12 Initial principal radionuclide (pCi/g): Th-228 | 6.670E-01 | 0.000E+00 | - | s1¢4)
RO12 Initial principal radionuclide (pCi/g): Th-230 | 3.330E-01 | 0.000E+00 | - | s1(5)
R0O12 | Initial principal radionuclide (pCi/g): Th-232 | 6.670E-01 | 0.000E+00 | --- | s1(6}
R0O12 | Initial principal radionuclide (pCi/g): U-234 | 3.330E-01 | 0.000E+00 | - | s1¢(7)
RO12 | Initial principal radionuclide (pCi/g): U-238 | 3.330E-01 | 0.000E+00 } --- | s1(8)
_RO12 Concentration in groundwater (pCi/L): Pb-210 | not used | 0.000E+00 | --- | wi( 1)
RO12 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | - | Wi(¢ 2)
R012 | Concentration in groundwater  (pCi/L): Ra-228 | not used | 0.000E+00 | -— | w1 3)
R012 | Concentration in groundwater (pCi/L): Th-228 | not used | 0.000E+00 | --- | wi(¢ 4)
RO12 | Concentration in groundwater (pCi/L): Th-230 | not used | 0.000E+00 | - | wi¢ 5)
R012 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | -—- | Wi( 6)
RO12 Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | —— | wi¢ 7)
RO12 | Concentration in groundwater (pCi/L): U-238 | not used | 0.000E+00 | -—= ] Wi( 8)
I | | |
RO13 | Cover depth (m) | 0.000E+00 | 0.000E+00 | -— | COVERO
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | - | DENSCV
R013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.600E+00 | 1.500E+00 | -—- | DENsCZ
R013 | Contaminated zone erosion rate (m/yr) | 1.000E-04 | 1.000E-03 | -—- | vecz
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | -—- | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
RO13 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | -—- | Hcez
RO13 | Contaminated zone b parameter | 5.300E+00 | S5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -—- | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -—- | HUMID
RO13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -—- | EVAPTR
RO13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | -—- | PRECIP
RO13 | Irrigation (m/yr) | 0.000E+00 | 2.000E-01 | -—- | RI
RO13 Irrigation mode | overhead | overhead | -—- | IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-01 | -—- | RUNOFF
RO13 Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | -—= | WAREA
R013 | Accuracy for water/soil computations | not used | 1.000E-03 | -—- | EPS
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Site-Specific Parameter Summary (continued)

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

I ; ; ; t
RO14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | -—- | DENSAQ
RO14 | saturated zone total porosity | not used | 4.000E-01 | -— | TPsz
RO14 | Saturated zone effective porosity | not used | 2.000E-01 | - | EPSZ
RO14 | Saturated zone field capacity | not used | 2.000E-01 | -—- | Fcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | ‘not used | 1.000E+02 | - | Hcsz
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | -—- | HGWT
R014 | Saturated zone b parameter | not used | 5.300E+00 | —-—= | BSZ
RO14 | Water table drop rate (m/yr) | not used | 1.000E-03 | -—- | VWT
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | -—= | DWIBWT
RO14 | Model: Nondispersion (ND) or Mass-Balance (MB) | not used | ND | -—- | MODEL
R014 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | —— | uw

| | | | |
RO15 | Number of unsaturated zone strata | not used | 1 | —— | Ns
R015 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | - | H(1)
RO15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | - | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | - | TPUZ (1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | - | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | - | FCuz (1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | -—- | BUZ (1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | -—- | HCUz (1)

| | | I |
RO15 | Unsat. zone 2, thickness (m) | not used | 0.000E+00 | -—- | H(2)
RO15 | Unsat. zone 2, soil density (g/cm**3) | not used | 1.500E+00 | - | DENSUZ(2)
RO15 | Unsat. zone 2, total porosity | not used | 4.000E-01 | -—- | TPUZ(2)
RO15 | Unsat. zone 2, effective porosity | not used | 2.000E-01 | -—- | EPUZ(2)
RO15 | Unsat. zone 2, field capacity | not used | 2.000E-01 | —— | Fcuz(2)
"RO15 | Unsat. zone 2, soil-specific b parameter | not used | 5.300E+00 | -—- | BUZ(2)
RO15 | Unsat. zone 2, hydraulic conductivity (m/yr) | not used | 1.000E+01 | -—- | HCUZ(2)

| _ | | | l
RO16 | Distribution coefficients for Pb-210 | | | |
RO16 | Contaminated zone {cm**3/g) | 1.000E+02 | 1.000E+02 | -— | DCNUCC( 1)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 1.000E+02 | -—- | pcNucu( 1,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 1.000E+02 | - ] DCNUCU( 1,2)
“RO16 | Saturated zone (cm**3/g) | not used | 1.000E+02 | -—- | benucs( 1)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.663E-02 | ALEACH{ 1)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 1)

| | f f [
RO16 | Distribution coefficients for Ra-226 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | - | bcNucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 7.000E+01 | -— | penNucu( 2,1)
RO16 | Unsaturated zone 2 (cm**3/q) | not used | 7.000E+01 | - | penucu¢ 2,2)
RO16 | Saturated zone (cm**3/g) | not used | 7.000E+01 | -—- | pCNUCs( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.374E-02 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)
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Site-Specific Parameter Summary (continued)

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

= | | ; |
RO16 | Distribution coefficients for Ra-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 7.000E+01 | 7.000E+01 | -— | pcnucc( 3)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 7.000E+01 | - | pcnucu( 3,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 7.000E+01 | - | bcnucu( 3,2)
RO16 | Saturated zone (cm**3/g) | not used | 7.000E+01 | -—- | peNucs( 3)
RO16 |  Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.374E-02 ° | ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 3)

| | | | |
RO16 | Distribution coefficients for Th-228 | | | ]
RO16 | Contaminated zone (cm**3/g) . | 6.000E+04 | 6.000E+04 | -—= | pcnucc( 4)
RO16 | Unsaturated zone 1 (cm**3/q) | not used | 6.000E+04 | -—= | pcNucu( 4,1)
RO16 | Unsaturated zone 2 (cm**3/qg) | not used | 6.000E+04 | -—= | peNucu( 4,2)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | DCNUCS( 4)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.778E-05 | ALEACH( 4)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 4)

f | ! | |
RO16 | Distribution coefficients for Th-230 | | | | j
RO16 | Contaminated zone (cm**3/q) | 6.000E+04 | 6.000E+04 | - | bcNucc( 5)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 6.000E+04 | -—- | bcnucu( 5,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 6.000E+04 | -—- | bcnucu( 5,2)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | peNucs( 5)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.778E-05 | ALEACH( 5)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 5)

| | | | [
R0O16 | Distribution coefficients for Th-232 ] | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | -—= | pcNucc( 6)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 6.000E+04 | -—- | penucu( 6,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 6.000E+04 | - | penucu( 6,2)
RO16 | Saturated zone (cm**3/g) ] not used | 6.000E+04 | - | DCNUCs( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.778E-05 | ALEACH( 6)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 6)

l | I | |
RO16 | Distribution coefficients for U-234 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | -—- | penucc( 7)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 5.000E+01 | ——- | peNucu( 7,1)
RO16 | Unsaturated zone 2 (cm**3/gq) | not used | 5.000E+01 | -— | penucu( 7,2)
RO16 | Saturated zone (cm**3/g) | not used | 5.000E+01 | ——- | DCNUCS( 7)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.320E-02 | ALEACH( 7)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 7)

[ | | | |
RO16 | Distribution coefficients for U-238 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | --- | pcNucc( 8)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 5.000E+01 | -—- | bcNucu( 8,1)
R016 | Unsaturated zone 2 (cm**3/q) | not used | 5.000E+01 | ——- | pcnucu¢ 8,2)
RO16 | Saturated zone (cm**3/g) | not used | 5.000E+01 | -—- | pcNucs( 8)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 3.320E-02 | ALEACH( 8)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK({ 8)
RO17 | Inhalation rate (m**3/yr) | not used | 8.400E+03 | - | INHALR
RO17 | Mass loading for inhalation (g/m**3) | not used | 1.000E-04 | -—- | MLINH
RO17 | Exposure duration | 3.000E+01 | 3.000E+01 | -—- | ED
RO17 | Shielding factor, inhalation | not used | 4.000E-01 | -—- | SHF3
RO17 | Shielding factor, external gamma | 2.000E~01 | 7.000E-01 | -—- | SHF1
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File : CZ\RESRAD_FAMILY\RESRAD\USERFILES\548GUTB.RAD
Site-Specific Parameter Summary (continued)

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

f f I I }
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | -—- | FIND
RO17 | Fraction of time spent outdoors (on site) | 0.000E+00 | 2.500E-01 | -—= | FOTD
RO17 | Shape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | Fs
RO17 | Radii of shape factor array (used if FS = | | | |
RO17 | Outer annular radius (m), ring 1 | not used | 5.000E+01 | -—- | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2 | not used | 7.071E+01 | -—- | RAD SHAPE( 2)
RO17 |  Outer annular radius (m), ring 3 | not used | 0.000E+00 | - | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD_SHAPE( 4)
RO17 | oOuter annular radius (m), ring 5 | not used | 0.000E+00 | -—- | RAD_SHAPE( 5)
RO17 | Outer annular radius (m), ring 6 | not used | 0.000E+00 | -—= | RAD SHAPE( 6)
RO17 | Outer annular radius (m), ring 7 | not used | 0.000E+00 | --- | RAD_SHAPE( 7)
RO17 | Outer annular radius (m), ring 8 | not used | 0.000E+00 | -— | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -—- | RAD_SHAPE(10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | - | RAD SHAPE(11)
RO17 | Outer annular radius (m), ring 12: | not used | 0.000E+00 | - | RAD_SHAPE(12)

| ! J | |
RO17 | Fractions of annular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E+00 | — | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | -—- | FRACA({ 2}
RO17 | Ring 3 | not used | 0.000E+00 | - | FRACA( 3)
RO17 | Ring 4 | not used | 0.000E+00 | --- | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | - | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | -—- | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | -—- | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | -—- | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FRACA({ 9)
RO17 |  Ring 10 | not used | 0.000E+00 | - | FRACA(10)
R017 | Ring 11 | not used | 0.000E+00 | -—- | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -—- | FRACA(12)

| | | | |
R0O18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | - | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -— | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | —-—- | DIET(4)
R018 | Fish consumption (kg/yr) | not used | 5.400E+00 | -—- | DIET(5)
R018 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | - | DIET(6)
RO18 | Soil ingestion rate (g/yr) | not used | 3.650E+01 | -—- | so1iL
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | --- | DWI
R018 | Contamination fraction of drinking water | not used | 1.000E+00 | -— | row
RO18 | Contamination fraction of household water | not used | 1.000E+00 | -—- | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | - | FLW
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | -—— | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | --- | FRO
RO18 | Contamination fraction of plant food | not used |[-1 | -—- | FPLANT
RO18 | Contamination fraction of meat | not used |[-1 | - | FMEAT
RO18 | Contamination fraction of milk | not used |-1 | -—- | FMILK

| I | | |
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | - | LFI5
RO19 | Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | - | LFI6
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File : C:\RESRAD_FAMILY\RESRAD\USERFILES\548GUTB.RAD
Site-Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
; : : | :
RO19 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -—- | LWIS
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | - | LWI6
RO19 | Livestock soil intake (kg/day) | not used | 5.000E-01 | - | LsI
~RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | -—- | MLFD
RO19 | Depth of soil mixing layer (m) | not used | 1.500E-01 | - | DM
R019 | Depth of roots (m) | not used | 9.000E-01 | - | DbrOOT
RO19 | Drinking water fraction £rom ground water | not used | 1.000E+00 | -— | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | -— | FewLw
RO19 | Irrigation fraction from ground water | not used | 1.000E+00 | - | FGWIR
I | | ! |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | -—- | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | -—- | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | -—- | TE(1)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | - | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 | -—- | TE(3)
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | - | TIV(1l)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | -—- ] TIV(2)
R19B | Translocation -Factor for Fodder | not used | 1.000E+00 | -—- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | - | RDRY(2)
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -—- | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RWET(1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -—- | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | - | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | wLaM
| I | | |
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—- | Cl2wTR
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | -—- | ci2cz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | -—- | csoIL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | -—- | cair
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -—- | pMC
Cl4 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | - | EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | — | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | ——— | AVEGS
| | | | |
STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | --- | STOR_T(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | --- | STOR_T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | -—- | STOR_T(3)
STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | STOR T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | - | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -—- | STOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | --- | STOR_T(7)
" STOR | Surface water | 1.000E+00 | 1.000E+00 | - | STOR_T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)
| | | | !
R021 | Thickness of building foundation {m) | not used | 1.500E-01 | -—- | FLOOR1
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Summary spread basement excavation-residence-topsoil effect
- File C:\RESRAD_FAMILY\RESRAD\USERFILES\548GUTB.RAD
Site-Specific Parameter Summary (continued)
| | User | | Used by RESRAD | Parameter
Menu | pParameter | Input | Default | (If different from user input) | Name
— I f f }
R021 | Bulk density of building foundation (g/cm**3}) | not used | 2.400E+00 | -—- | DENSFL
R021 | Total porosity of the cover material | not used | 4.000E-01 | - | TPCV
R021 | Total porosity of the building foundation | not used | 1.000E-01 | - | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -—- | PH20CV
RO21 | Volumetric water content of the foundation | not used | 3.000E-02 | -—- | PH20FL
RO21 |} Diffusion coefficient for raden gas (m/sec): | | | |
RO21 |  in cover material | not used | 2.000E-06 | _— | pIFCV
RO21 |  in foundation material | not used | 3.000E-07 | -—- | DIFFL
RO21 | in contaminated zone soil | not used | 2.000E-06 | -—- | DIFCZ
R021 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | -—- | HMIX
R021 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | -—- | REXG
RO21 | Height of the .building (room) (m) | not used | 2.500E+00 | - | HRM
RO21 | Building interior area factor | not used | 0.000E+00 | -—- | FAI
RO21 | Building depth below ground surface (m) | not used |[-1.000E+00 | - | DMFL
R021 | Emanating power of Rn-222 gas | not used | 2.500E-01 | - | EMANA(1)
RO21 | Emanating power of Rn-220 gas | not used | 1.500E-01 | -—- | EMANA(2)
| | | | J
TITL | Number of graphical time points | 32 | - | -—- | NpTS
© TITL | Maximum number of integration points for dose | 17 | -— | -—- | LYMAX
TITL | Maximum number of integration points for risk | 257 | -—- | - | KyMax
1 1 i L 1

Summary of Pathway Selections

Pathway

User Selection

l

!

1
1 -- external gamma | active
2 -- inhalation (w/o radon) | suppressed
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -~ aquatic foods | suppressed
7 -- drinking water i suppressed
8 -- soil ingestion | suppressed
9 -- radon | suppressed
Find peak pathway doses | suppressed

1
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Summary : spread basement excavation-residence-topsoil effect

File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\548GUTB.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 100.00 square meters Pb-210 3.330E-01
Thickness: 0.15 meters Ra-226 3.330E-01
Cover Depth: 0.00 meters Ra-228 6.670E-01
Th-228 6.670E~-01
Th-230 3.330E-01
Th-232 6.670E-01
U-234 3.330E-01
U-238 3.330E-01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

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

t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02
TDOSE(t): 9.653E-01 9.504E-01 9.191E-01 8.298E-01 7.162E-01 5.999E-01 5.283E-01
M(t): 3.861E-02 3.802E-02 3.677E-02 3.319E-02 2.865E-02 2.399E<02 2.113E-02

Maximum TDOSE(t): 9.653E-01 mrem/yr at t = 0.000E+00 years

1.000E+03
2.982E-01
1.193E-02
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Summary : spread basement excavation-residence-topsoil effect
File C: \RESRAD_FAMILY\RESRAD\USERFI LES\548GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
" Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.600E-04 0.0002 0.000E+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
Ra-226 2.500E-01 0.2590 0.000E+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
Ra-228 3.254E-01 0.3371 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.00006 0.000E+00 0.0000
Th-228 3.673E-01 0.3805 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 8.750E-05 0.0001 0.000E+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
Th-232 1.878E-02 0.0195 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.105E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.639E-03 0.0038 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Total 9.653E~01 1.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.600E-04 0.0002
Ra-226 0.000E+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 2.500E-01 0.2590
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.254E-01 0.3371
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.673E-01 0.3805
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.750E-05 0.0001
Th-232 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.878E-02 0.0195
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.105E-05 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.639E-03 0.0038
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .653E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File H C:\RESRAD_FAMILY\RESRAD\USERFILES\548GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+00 vyears
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.526E-04 0.0002 0.000E+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
- Ra-226 2.439E-01 0.2566 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 3.850E-01 0.4051 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 2.555E-01 0.2689 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.944E-04 0.0002 0.000E+00 0.0000 O0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 6.207E-02 0.0653 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00COE+00 0.0000 O0.000E+00 0.0000
U-234 1.069E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.519E-03 0.0037 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total 9.504E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pPathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 1.526E-04 0.0002
Ra-226 0.000E+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 2.439E-01 0.2566
Ra-228 0.000E+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 3.850E-01 0.4051
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.555E-01 0.2689
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.944E-04 0.0002
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.207E-02 0.0653
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+0Q 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.069E-05 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.519E~03 0.0037
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 9.504E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect

File : C: \RESRAD_FAMILY\RESRAD\USERFILES\54 8GUTB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 1.386E-04 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

Ra-226 2.323E-01 0.2527 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000

Ra-228 4.007E-01 0.4359 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Th-228 1.237E-01 0.1346 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Th-230 4.005E-04 0.0004 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-232 1.587E-01 0.1726 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 1.001E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 3.291E-03 0.0036 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 9.191E-01 1.0000 0.000E+00 0.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
" Pb-210 0.000E+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 1.386E-04 0.0002

Ra-226 0.000E+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 2.323E-01 0.2527

Ra-228 0.000E+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 4.007E-01 0.4359

Th-228 0.000E+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 1.237E-01 0.1346

Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.005E-04 0.0004

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.587E-01 0.1726

U-234 0.000E+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 1.001E-05 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 O0.000E+00 0.0000 3.291E-03 0.0036

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 9.191E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMI LY\RESRAD\USERFILES\548GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 9.919E-05 0.0001 0.000E+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
Ra-226 1.956E-01 0.2358 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 2.040E-01 0.2458 0.000E+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
Th-228 9.766E-03 0.0118 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.046E-03 0.0013 0.000E+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
Th-232 4.166E-01 0.5021 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 7.972E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 2.604E-03 0.0031 0.000E+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 8.298E-01 1.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 1.000E+0l years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio- -
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.919E-05 0.0001
Ra-226 0.000E+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 1.956E-01 0.2358
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.040E-01 0.2458
Th-228 0.000E+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+00Q 0.0000 9.766E-03 0.0118
Th-230 0.000E+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 1.046E-03 0.0013
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.166E-01 0.5021
U-234 0.000E+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 7.972E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.604E-03 0.0031
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 8.298E-01 1.0000
*sum of all water independent and dependent pathways.



*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect ’

File C:\RESRAD_FAMILY\RESRAD\USERFILES\548GUTB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 3.811E-05 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 1.198E-01 0.1673 0.000E+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

Ra-228 1.219E-02 0.0170 0.000E+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

Th-228 6.905E-06 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

Th-230 2.372E-03 0.0033 0.000E+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

Th-232 5.805E-01 0.8104 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000

U-234 4.338E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

U-238 1.333E-03 0.0019 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
" Total 7.162E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+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 3.811E-05 0.0001

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.198E-01 0.1673

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 1.219E-02 0.0170

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.905E-06 0.0000

Th-230 0.000E+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 2.372E-03 0.0033

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.805E-01 0.8104

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.338E-06 0.0000

U-238 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.333E-03 0.0019

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 7.162E-01 1.0000



RESRAD, Version 6.4 T Limit = 180 days 06/08/2010 11:56 Page 17
Summary : spread basement excavation-residence-topsoil effect
File : C: \RESRAD_E‘AMILY\RESRAD\USERFILES\548GUTB .RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.339E-06 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
Ra-226 2.151E-02 0.0359 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00Q0E+00 0.0000 0.00CE+00 0.0000
Ra-228 4.879E-07 0.0000 0.000E+00 0.0000 O.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Th-228 6.482E-17 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 4.013E-03 0.0067 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-232 5.742E-01 0.9572 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.318E-06 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 1.280E-04 0.0002 O0.000E+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 5.999E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 1.339E-06 0.0000
Ra-226 0.000E+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 2.151E~02 0.0359
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.879E-07 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.482E~17 0.0000
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 4.013E-03 0.0067
Th-232 0.000E+00 0.0000 O0.000E+00 0.0000 0.0O0E+00 0.0000 O0.000E+00 0.0000 O©0.000E+00 0.0000 (0.000E+00 0.0000 5.742E-01 0.9572
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.CO00E+00 0.0000 0.000E+00 0.0000 1.318E-06 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.280E-04 0.0002
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 5.999E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\548GUTB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
" Pb-210 9.334E-11 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

Ra-226 1.573E-04 0.0003 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Ra-228 1.311E-19 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Th-228 0.000E+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

Th-230 4.017E-03 0.0076 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000 0.000E+00 0.0000

Th-232 5.241E-01 0.9921 0.000E+00 0.0000 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

U-234 1.089E-06 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

U-238 1.568E~07 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total 5.283E-01 1.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+00 0.0000 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.334E-11 0.0000

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.573E-04 0.0003

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.311E-19 0.0000

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.00Q0E+00 0.0000 0.000E+00 0.0000

Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.017E-03 0.0076

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00C 0.0000 0.000E+00 0.0000 5.241E-01 0.9921

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.089E-06 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 O0.00COE+00 0.0000 0.000E+00 0.0000 1.568E-07 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.283E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File : C: \RESRAD_E‘AMILY\RESRAD\USERFILES\54 8GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t =.1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 2.379E-25 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 0.06000 0.000E+00 0.0000
Ra-226 4.073E-12 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 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 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+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
Th-230 2.275E-03 0.0076 0.000E+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
Th-232 2.959E-01 0.9924 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 6.174E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 5.277E-11 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 2.982E-01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 2.379E-25 0.0000
Ra-226 0.000E+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 4.073E-12 0.0000
Ra-228 0.000E+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
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 0.000E+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 2.275E-03 0.0076
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0C0E+00 0.0000 2.959E-01 0.9924
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 6.174E-07 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.277E-11 0.0000
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 2.982E-01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : spread basement excavation-residence-topsoil effect
File C:\RESRAD_FAMILY\RESRAD\USERFILES\54BGUTB.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR{j,t) At Time in Years (mrem/yr) / (pCi/g)

(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210+D Pb-210+D 1.000E+00 4.806E~04 4.581E-04 4.163E-04 2.979E-04 1.144E-04 4.020E-06 2.803E-10 7.145E-25
Ra-226+D Ra-226+D 1.000E+00 7.506E-01 7.325E-01 6.974E-01 5.874E-01 3.597E~-01 6.456E-02 4.720E-04 1.221E-11
Ra-226+D Pb-210+D 1.000E+00 7.467E-06 2.170E-05 4.717E-05 1.102E-04 1.587E-04 5.124E-05 4.366E-07 1.598E-14
Ra-226+D YDSR(J) 7.506E-01 7.325E-01 6.975E-01 5.875E-01 3.599E-01 6.461E-02 4.724E-04 1.223E-11
Ra-228+D Ra-228+D 1.000E+00 3.871E-01 3.350E-01 2.508E-01 9.115E-02 5.053E-03 2.025E-07 5.482E-20 0.000E+00
Ra-228+D Th-228+D 1.000E+00 1.007E-01 2.422E-01 3.498E-~01 2.147E-01 1.322E-02 5.289E-07 1.418E-19 0.000E+00
Ra-228+D ¥DSR(J) 4.878E-01 5.772E-01 6.007E-01 3.058E-01 1.828E-02 7.315E-07 1.966E-19 0.000E+00
Th-228+D Th-228+D 1.000E+00 5.506E-01 3.831E-01 1.855E-01 1.464E-02 1.035E-05 9.718E-17 0.000E+00 0.000E+00
Th-230 Th-230 1.000E+00 9.954E-05 9.952E-05 9.950E-05 9.941E-05 9.916E~05 9.826E-05 9.537E-05 7.407E-05
Th-230 Ra-226+D 1.000E+00 1.632E—04 4.843E-04 1.103E-03 3.041E-03 7.024E~-03 1.195E~02 1.196E~-02 6.753E-03
Th-230 Pb-210+D 1.000E+00 1.085E-09 7.439E-09 3.754E-08 2.853E-07 1.545E-06 4.702E~06 5.465E-06 4.361E-06
Th-230 ¥DSR(J) 2.628E-04 5.839E-04 1.203E~03 3.141E-03 7.124E-03 1.205E-02 1.206E-02 6.832E-03
Th-232 Th-232 1.000E+00 4.351E-05 4.351E-05 4.350E-05 4.347E-05 4.339E-05 4.310E-05 4.216E-05 3.450E-05
Th-232 Ra-228+D 1.000E+00 2.389E-02 6.732E-02 1.374E~01 2.700E-01 3.394E-01 3.347E-01 3.073E-01 1.768E-01
Th-232 Th-228+D 1.000E+00 4.218E-03 2.570E-02 1.005E-01 3.546E-01 5.308E~01 5.261E-01 4.784E-01 2.668E-01
Th-232 ¥DSR(j) 2.815E-02 9.306E-02 2.379E-01 6.246E-01 8.702E-01 8.609E-01 7.858E-01 4.436E-01
U-234 U-234 1.000E+00 3.320E-05 3.211E-05 3.004E-05 2.380E-0S5 1.223E-05 1.190E-06 1.525E-09 1.024E-19
U-234 Th-230 1.000E+00 4.431E-10 1.310E-09 2.959E-09 7.934E-09 1.713E-08 2.572E-08 2.588E-08 2.010E-08
U-234 Ra-226+D 1.000E+00 4.867E-10 3.351E-09 1.706E-08 1.336E-07 7.788E-07 2.741E-06 3.241E-06 1.833E-06
U-234 Pb-210+D 1.000E+00 2.434E-15 3.570E-14 3.960E-13 8.767E-12 1.298E-10 9.788E~10 1.478E-09 1.184E-09
U-234 YDOSR(J) 3.320E-05 3.211E-05 3.006E-05 2.394E-05 1.303E-05 3.958E-06 3.270E-06 1.854E-06
U-238 U-238 5.400E-05 4.913E~10 4.753E-10 4.448E-10 3.525E-10 1.815E-10 1.777E-11 2.325E-14 1.860E~24
U-238+D U~-238+D 9.999E-01 1.093E-02 1.057E-02 9.884E-03 7.820E-03 4.004E-03 3.842E-04 4.706E-07 2.424E-17
U-238+D U-234 9.999E-01 4.679E-11 1.363E~-10 2.978E-10 7.082E-10 1.057E-09 3.391E-10 1.289E-12 2.908E-22
U-238+D Th~-230 9.999E-01 4.164E-16 2.860E-15 1.448E-14 1.113E-13 6.177E-13 1.927E-12 2.211E-12 1.718E-12
U-238+D Ra-226+D 9.999E-01 3.436E-16 5.055E-15 5.644E-14 1.278E-12 2.005E-11 1.73S5E-10 2.756E-10 1.567E-10
U-238+D Pb-210+D 9.999E-01 1.377E-21 4.169E-20 9.964E-19 6.436E-17 2.666E-15 5.53%9E~14 1.252E~-13 1.012E-13
U-238+D YDSR(3) 1.093E-02 1.057E~-02 9.884E-03 7.820E-03 4.004E-03 3.842E-04 4.709E-07 1.585E-10

The DSR includes contributions from associated (half-life < 180 days) daughters.
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File C: \RESRAD_FAMILY\RESRAD\USBRFILES \548GUTB.RAD
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuclide

(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb~210 5.202E+04 5.457E+04 6.005E+04 8.393E+04 2.185E+05 6.218E+06 8.919E+10 *7.634E+13
Ra-226 3.330E+01 3.413E+01 3.584E+01 4.255E+01 6.947E+01 3.870E+02 5.292E+04 *$9.885E+11
Ra-228 5.125E+01 4,.331E+01 4.162E+01 8.174E+01 1.368E+03 3.418E+07 *2.726E+14 *2.726E+14
Th~-228 4.540E+01 6.526E+01 1.348E+02 1.708E+03 2.415E+06 *8.195E+14 *8,195E+14 *8.195E+14
Th-230 9.514E+04 4.282E+04 2.079E+04 7.960E+03 3.509E+03 2.074E+03 2.072E+03 3.659E+03
Th-232 8.880E+02 2.686E+02 1.051E+02 4.002E+01 2.873E+01 2.904E+01 3.182E+01 5.635E+01
U-234 7.531E+05 7.785E+05 8.316E+05 1.044E+06 1.919E+06 6.316E+06 7.645E+06 1.348E+07
U-238 2.288E+03 2.366E+03 2.529E+03 3.197E+03 6.244E+03 6.506E+04 *3.361E+05 *3.361E+05
*At specific activity limit -

Summed Dose/Source Ratios DSR({i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide Initial tmin DSR (i, tmin) G(i,tmin) DSR{i,tmax) G(i,tmax)

(i) (pCi/qg) (years) (pCi/qg) (pCi/qg)
Pb-210 3.330E-01 0.000E+00 4.806E-04 5.202E+04 4.806E-04 5.202E+04
Ra-226 3.330E-01 0.000E+00 7.506E-01 3.330E+01 7.506E-01 3.330E+01
Ra-228 6.670E-01 2.256 £ 0.005 6.085E-01 4.109E+01 4.878E-01 5.125E+01
Th-228 6.670E-01 0.000E+00 5.506E-01 4.540E+01 5.506E-01 4.540E+01
Th-230 3.330E-01 166.3 £ 0.3 1.262E-02 1.981E+03 2.628E-04 9.514E+04
Th-232 6.670E-01 42.81 £ 0.09 8.787E-01 2.845E+01 2.815E-02 8.880E+02
U-234 3.330E-01 0.000E+00 3.320E-05 7.531E+05 3.320E-05 7.531E+05
U-238 3.330E-01 0.000E+00 1.093E-02 2.288E+03 1.093E-02 2.288E+03
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Summary : residence w basement - irradiation by waste soil
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\S‘l7GUTB.RAD
Site-Specific Parameter Summary

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

| | ; i :
RO11 | Area of contaminated zone (m**2) | 1.000E+02 | 1.000E+04 | - | AREA
RO11 | Thickness of contaminated zone (m) | 2.000E+00 | 2.000E+00 | - | THICKO
RO11 | Length parallel to aquifer flow (m) | not used | 1.000E+02 | --- | LczpaQ
RO11 | Basic radiation dose limit (mrem/yr) | 2.500E+01 | 3.000E+01 | -— | BRDL
RO11 | Time since placement of material (yr) | 0.000E+00 | 0.000E+00 | -—- | TI
RO11 | Times for calculations (yr) | 1.000E+00 | 1.000E+00 | - | T( 2)
RO11 | Times for calculations (yr) | 3.000E+00 | 3.000E+00 | - | T 3)
RO11 | Times for calculations (yr) | 1.000E+01 | 1.000E+01 | -—- | T( 4)
RO11 | Times for calculations (yr) | 3.000E+01 | 3.000E+01 | -—- | T( 5)
RO11 | Times for calculations (yr) ] 1.000E+02 | 1.000E+02 | -— | T( 6)
R011 | Times for calculations (yr) | 3.000E+02 | 3.000E+02 | - | (7
RO11 | Times for calculations (yr) | 1.000E+03 | 1.000E+03 | - | T( 8)
RO11 | Times for calculations (yr) | not used | 0.000E+00 | -—- | T 9
RO11 | Times for calculations (yr) | not used | 0.000E+00 | - | T(10)

| ! | | |
R012 | Initial principal radionuclide (pCi/g): Pb-210 | 1.000E+00 | 0.000E+00 | -—- | s1¢1)
RO12 | Initial principal radionuclide (pCi/g): Ra-226 | 1.000E+00 | 0.000E+00 | -—= | s1(2)
R012 | Initial principal radionuclide (pCi/g): Ra-228 | 2.000E+00 | 0.000E+00 | -—- | s1(3)
RO12 | Initial principal radionuclide (pCi/g): Th-228 | 2.000E+00 | 0.000E+00 | -—= | s1¢4)
R0O12 | Initial principal radionuclide (pCi/g): Th-230 | 1.000E+00 | 0.000E+00 | -— | s1(5)
R012 | Initial principal radionuclide (pCi/g): Th-232 | 2.000E+00 | 0.000E+00 | --- | s1(6)
RO12 | Initial principal radionuclide (pCi/g): U-234 | 1.000E+00 | 0.000E+00 | - | s1(7)
RO12 | Initial principal radionuclide (pCi/g): U-238 | 1.000E+00 | 0.000E+00 | -—- | s1(8)
R012 | Concentration in groundwater (pCi/L): Pb-210 | not used | 0.000E+00 | - | Wwi¢ 1)
R012 | Concentration in groundwater (pCi/L): Ra-226 | not used | 0.000E+00 | -—- | wi¢ 2)
RO12 | Concentration in groundwater (pCi/L): Ra-228 | not used | 0.000E+00 | -—- | wi(¢ 3)
R012 | Concentration in groundwater (pCi/L): Th-228 | not used | 0.000E+00 | --= | Wi( 4)
RO12 | Concentration in groundwater (pCi/L): Th-230 | not used | 0.000E+00 | - | wi( 5)
R012 | Concentration in groundwater (pCi/L): Th-232 | not used | 0.000E+00 | -—- | Wi{ 6)
R012 | Concentration in groundwater (pCi/L): U-234 | not used | 0.000E+00 | -—- | Wi( 7)
RO12 | Concentration in groundwater (pCi/L): U-238 | not used | 0.000E+00 | -—- ] Wi( 8)

| | | | I
RO13 | Cover depth (m) ) | 0.000E+00 | 0.000E+00 | - | COVERO
RO13 | Density of cover material (g/cm**3) | not used | 1.500E+00 | -—- | DENSCV
R013 | Cover depth erosion rate (m/yr) | not used | 1.000E-03 | -—- | vev
RO13 | Density of contaminated zone (g/cm**3) | 1.600E+00 | 1.500E+00 | -—- | DENSCZ
RO13 | Contaminated zone erosion rate (m/yr) | 1.000E-04 | 1.000E-03 | - | vez
RO13 | Contaminated zone total porosity | 4.000E-01 | 4.000E-01 | - | TPCZ
RO13 | Contaminated zone field capacity | 2.000E-01 | 2.000E-01 | - | Fccz
R013 | Contaminated zone hydraulic conductivity (m/yr) | 1.000E+01 | 1.000E+01 | -—- | Hcez
RO13 | Contaminated zone b parameter | 5.300E+00 | S5.300E+00 | - | BCZ
RO13 | Average annual wind speed (m/sec) | 2.000E+00 | 2.000E+00 | -—- | WIND
RO13 | Humidity in air (g/m**3) | not used | 8.000E+00 | -—- | HUMID

" R0O13 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -~ | EVAPTR

R0O13 | Precipitation (m/yr) | 1.000E+00 | 1.000E+00 | -—- | PRECIP
RO13 | Irrigation (m/yr) | 0.000E+00 | 2.000E-01 | -—- | RI
RO13 | Irrigation mode | overhead | overhead | -—- | IDITCH
RO13 | Runoff coefficient | 2.000E-01 | 2.000E-01 | -— | RUNOFF
RO13 | Watershed area for nearby stream or pond (m**2) | not used | 1.000E+06 | - | WAREA
RO13 | Accuracy for water/soil computations | not used | 1.000E-03 | -—- | EPS
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File C:\RESRAD FAMILY\RESRAD\USERFILES\547GUTB.RAD
Site-Specific Parameter Summary (continued)
| |  User | i Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
; I I } f
RO14 | Density of saturated zone (g/cm**3) | not used | 1.500E+00 | - | DENSAQ
RO14 | Saturated zone total porosity | not used | 4.000E-01 | -—- | Tpsz
RO14 | Saturated zone effective porosity | not used | 2.000E-01 | -—- | EPSZ
R014 | Saturated zone field capacity | not used | 2.000E-01 | -—- | FCcsz
RO14 | Saturated zone hydraulic conductivity (m/yr) | not used | 1.000E+02 | -—- | HCSZ
R014 | Saturated zone hydraulic gradient | not used | 2.000E-02 | -—- | HGWT
RO14 | Saturated zone b parameter | not used | 5.300E+00 | ——— | BSsz
R014 | Water table drop rate {(m/yr) | not used | 1.000E-03 | - | VWT
RO14 | Well pump intake depth (m below water table) | not used | 1.000E+01 | -— | DWIBWT
R014 | Model: Nondispersion (ND) or Mass-Balance | not used | ND | -—- | MODEL
R014 | Well pumping rate (m**3/yr) | not used | 2.500E+02 | -—- | uw
| | ! | |
RO15 | Number of unsaturated zone strata | not used | 1 ] -—- | Ns
RO15 | Unsat. zone 1, thickness (m) | not used | 4.000E+00 | -—- | H(1)
RO15 | Unsat. zone 1, soil density (g/cm**3) | not used | 1.500E+00 | -—- | DENSUZ (1)
RO15 | Unsat. zone 1, total porosity | not used | 4.000E-01 | -—- | TPUZ(1)
RO15 | Unsat. zone 1, effective porosity | not used | 2.000E-01 | --- | EPUZ(1)
RO15 | Unsat. zone 1, field capacity | not used | 2.000E-01 | -— | Fcuz(1)
RO15 | Unsat. zone 1, soil-specific b parameter | not used | 5.300E+00 | - | BUZ(1)
RO15 | Unsat. zone 1, hydraulic conductivity (m/yr) | not used | 1.000E+01 | -—- | HCuz (1)
| | | | |
RO15 | Unsat. zone 2, thickness (m) | not used | 0.000E+00 | -—- | H(2)
RO15 | Unsat. zone 2, soil density (g/cm**3) | not used | 1.500E+00 | -—- | DENSUZ(2)
RO15 | Unsat. zone 2, total porosity | not used | 4.000E-01 ] -—- | TPUZ(2)
RO15 | Unsat. zone 2, effective porosity | not used | 2.000E-01 | -—- | EPUZ(2)
RO15 | Unsat. zone 2, field capacity | not used | 2.000E-01 | -—- | Fcuz(2)
. RO15 | Unsat. zone 2, soil-specific b parameter | not used | 5.300E+00 | - | BUZ(2)
RO15 | Unsat. zone 2, hydraulic conductivity (m/yr) | not used | 1.000E+01 | -—- | Hcuz(2)
| | l | |
RO16 | Distribution coefficients for Pb-210 | | | |
RO16 | Contaminated zone (cm**3/g) | 1.000E402 | 1.000E+02 | -—- | penucc{ 1)
© RO16 | Unsaturated zone 1 (cm**3/g) | not used | 1.000E+02 | - | penucu( 1,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 1.000E+02 | - | penucu( 1,2)
RO16 | Saturated zone (cm**3/g) | not used | 1.000E+02 | - | pcNucs( 1)
. RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | " 1.248F-03 | ALEACH{ 1)
 RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 1)
| | | | |
RO16 | Distribution coefficients for Ra-226 | | | |
R016 | Contaminated zone (cm**3/q) | 7.000E+01 | 7.000E+01 | -—- | penucc( 2)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 7.000E+01 | - | penucu( 2,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 7.000E+01 | -— | DeNucu( 2,2)
RO16 |  Saturated zone (cm**3/g) | not used | 7.000E+01 | - | DcNucs( 2)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 1.781E-03 | ALEACH( 2)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)
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" File C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD
Site-Specific Parameter Summary (continued)

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

} ‘ f I ; I
RO16 | Distribution coefficients for Ra-228 | | | |
RO16 | Contaminated zone (cm**3/q) | 7.000E+01 | 7.000E+01 | - | pcnucc( 3)
RO16 | Unsaturated zone 1 {cm**3/g) | not used | 7.000E+01 | -—- | pcNucu( 3,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 7.000E+01 | -—- | DeNucu( 3,2)

. RO16 | Saturated zone (cm**3/g) | not used | 7.000E+01 | - | pcNucs( 3)

_ RO16 | Leach rate (/yr) | 0.000E+00 | 0.0CO0E+00 | 1.781E-03 | ALEACH( 3)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK({ 3)

i | | ! | '

_R016 | Distribution coefficients for Th-228 | | | |
RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | pcNucc( 4)
RO16 | Unsaturated zone 1 (cm**3/g) | not used- | 6.000E+04 | -—- | DCNUCU( 4,1)

" R016 | Unsaturated zone 2 (cm**3/g) | not used | 6.000E+04 | - | DeNucu( 4,2)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | peNucs( 4)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 4)
RO16 | Solubility constant | 0.000E+00C | 0.000E+00 | not used | SOLUBK{ 4)

I | | I |
RO16 | Distribution coefficients for Th-230 | | | |

' RO16 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - | peNuce( 5)
RO16 | Unsaturated zone 1 (cm**3/q) | not used | 6.000E+04 | - | bewucu( 5,1)

" RO16 |  Unsaturated zone 2 (cm**3/g) | not used | 6.000E+04 | -—- | pcnucu( 5,2)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | -—- | DCNUCs( 5)
R0O16 |  Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 5)

" RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 5)

“ | | | | |
R016 | Distribution coefficients for Th-232 | | | |
RO16 | Contaminated zone (cm**3/q) | 6.000E+04 | 6.000E+04 | -—- | pewucc( 6)
RO16 | Unsaturated zone 1 (cm**3/g) | not used | 6.000E+04 | —-— | DeNucu( 6,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 6.000E+04 | - | bpcnucu( 6,2)
RO16 | Saturated zone (cm**3/g) | not used | 6.000E+04 | - | DCNUCS( 6)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.083E-06 | ALEACH( 6)

RO16 |  solubility constant | 0.000E+00 | 0.000E+00 | not used | soLuBK( 6)

| | | | |
RO16 | Distribution coefficients for U-234 | | | |
RO16 | Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | - | peNucc( 7)

" RO16 | Unsaturated zone 1 (cm**3/g) | not used | 5.000E+01 | -—- | bcnucu( 7,1)
RO16 | Unsaturated zone 2 (cm**3/g) | not used | 5.000E+01 | - | bcnucu( 7,2)
RO16 | Saturated zone (cm**3/g) | not used | 5.000E+01 | -—- | pcNucs( 7)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.490E-03 | ALEACH( 7)

RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK{ 7)

[ | | | |
RO16 | Distribution coefficients for U-238 | | | |

_RO16 |  Contaminated zone (cm**3/g) | 5.000E+01 | 5.000E+01 | - | penucc{ 8)

ROL6 |  Unsaturated zone 1 (cm**3/g) | not used | 5.000E+01 | -—= | DCNUCU( 8,1)

' RO16 | Unsaturated zone 2 (cm**3/g) | not used | 5.000E+01 | -—- | pcnucu( 8,2)

' RO16 | Saturated zone (cm**3/g) | not used | 5.000E+01 | - | pcNucs( 8)
RO16 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 | 2.490E-03 | ALEACH( 8)
RO16 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 8)

" R017 | Inhalation rate (m**3/yr) | not used | 8.400E+03 | -—- | INHALR
RO17 | Mass loading for inhalation (g/m**3) | not used | 1.000E-04 | - | MLINH
R017 | Exposure duration | 3.000E+01 | 3.000E+01 | -—- | ED

" RO17 | shielding factor, inhalation | not used | 4.000E-01 | - | sHF3

" RO17 | shielding factor, external gamma | 2.000E-01 | 7.000E-01 | -—- | sHF1
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File : C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD

Site-Specific Parameter Summary (continued)

| | User | | Used by RESRAD | Parameter
Menu | Parameter | Input | Default | (If different from user input) | Name
f f I f I
RO17 | Fraction of time spent indoors | 5.000E-01 | 5.000E-01 | - | FIND
RO17 | Fraction of time spent outdoors (on site) | 2.500E-01 | 2.500E-01 | - | FOTD
RO17 | sShape factor flag, external gamma | 1.000E+00 | 1.000E+00 | >0 shows circular AREA. | FS
RO17 | Radii of shape factor array (used if FS = -1): | | | |
RO17 | Outer annular radius (m), ring 1: | not used | 5.000E+01 | -—- | RAD_SHAPE( 1)
RO17 | Outer annular radius (m), ring 2: | not used | 7.071E+01 | -—- | RAD_SHAPE( 2)
RO17 | Outer annular radius (m), ring 3: | not used | 0.000E+00 | -—= | RAD_SHAPE( 3)
RO17 | Outer annular radius (m), ring 4: | not used | 0.000E+00 | - | RAD SHAPE( 4)
RO17 | Outer annular radius (m), ring &: | not used | 0.000E+00 | -—- | RAD SHAPE( 5)
RO17 | Outer annular radius (m), ring 6: | not used | 0.000E+00 | - | RAD SHAPE( 6)
RO17 | Outer annular radius (m), ring 7: | not used | 0.000E+00 | - | RAD SHAPE( 7)
RO17 | Outer annular radius (m), ring 8: | not used | 0.000E+00 | -—- | RAD_SHAPE( 8)
RO17 | Outer annular radius (m), ring 9: | not used | 0.000E+00 | -—- | RAD_SHAPE( 9)
RO17 | Outer annular radius (m), ring 10: | not used | 0.000E+00 | -—- | RAD_SHAPE (10)
RO17 | Outer annular radius (m), ring 11: | not used | 0.000E+00 | -—- | .RAD_SHAPE(ll)
R017 | oOuter annular radius (m), ring 12: | not used | 0.000E+00 | -—- | RAD_SHAPE(12)
I | | | [
RO17 |} Fractions of annular areas within AREA: | | | |
RO17 | Ring 1 | not used | 1.000E+00 | -—- | FRACA( 1)
RO17 | Ring 2 | not used | 2.732E-01 | -—- | FRACA( 2)
RO17 | Ring 3 | not used | 0.000E+00 | -— | FRACA{ 3)
RO17 | Ring 14 | not used | 0.000E+00 | - | FRACA( 4)
RO17 | Ring 5 | not used | 0.000E+00 | -—- ) | FRACA( 5)
RO17 | Ring 6 | not used | 0.000E+00 | - | FRACA( 6)
RO17 | Ring 7 | not used | 0.000E+00 | ——- | FRACA( 7)
RO17 | Ring 8 | not used | 0.000E+00 | - | FRACA( 8)
RO17 | Ring 9 | not used | 0.000E+00 | - | FRACA( 9)
RO17 | Ring 10 | not used | 0.000E+00 | --- | FRACA(10)
RO17 | Ring 11 | not used | 0.000E+00 | -—- | FRACA(11)
RO17 | Ring 12 | not used | 0.000E+00 | -— | FRACA(12)
! | [ I |
RO18 | Fruits, vegetables and grain consumption (kg/yr) | not used | 1.600E+02 | -—- | DIET(1)
RO18 | Leafy vegetable consumption (kg/yr) | not used | 1.400E+01 | -—= | DIET(2)
RO18 | Milk consumption (L/yr) | not used | 9.200E+01 | -—- | DIET(3)
RO18 | Meat and poultry consumption (kg/yr) | not used | 6.300E+01 | -— | DIET(4)
RO18 | Fish consumption (kg/yr) | not used | 5.400E+00 | -—- | DIET(5)
RO18 | Other seafood consumption (kg/yr) | not used | 9.000E-01 | - | DIET(6)
R0O18 | Soil ingestion rate (g/yr) | not used | 3.650E+01 | - | soiL
RO18 | Drinking water intake (L/yr) | not used | 5.100E+02 | ——— | DWI
RO18 | Contamination fraction of drinking water | not used | 1.000E+00 | -—- | FDW
RO18 | Contamination fraction of household water | not used | 1.000E+00 | ——- | FHHW
RO18 | Contamination fraction of livestock water | not used | 1.000E+00 | -—- | FLW
RO18 | Contamination fraction of irrigation water | not used | 1.000E+00 | --- | FIRW
RO18 | Contamination fraction of aquatic food | not used | 5.000E-01 | - | FRO
RO18 | Contamination fraction of plant food | not used |-1 | - | FPLANT
RO18 | Contamination fraction of meat | not used |-1 ] -— | FMEAT
RO18 | Contamination fraction of milk | not used |-1 ] - | FMILK
| | ! | |
RO19 | Livestock fodder intake for meat (kg/day) | not used | 6.800E+01 | -—- | LFI5
RO19 } Livestock fodder intake for milk (kg/day) | not used | 5.500E+01 | - | LFI6
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Summary residence w basement - irradiation by waste soil
File C:\RESRAD FAMILY\RESRAD\USERFILES\547GUTB.RAD
Site-Specific Parameter Summary (continued)

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

: ; : : :
R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | -—- | LwWIS
RO19 | Livestock water intake for milk (L/day) | not used | 1.600E+02 | -— | LWI6
RO19 | Livestock soil intake (kg/day) ' | not used | 5.000E-01 | - | LsI
RO19 | Mass loading for foliar deposition (g/m**3) | not used | 1.000E-04 | - | MLFD
R019 | Depth of soil mixing layer (m) | not used | 1.500E-01 | - | pM
R019 | Depth of roots (m) | not used | 9.000E-01 | - | DROOT
RO19 | Drinking water fraction from ground water | not used | 1.000E+00 | -—- | FGWDW
RO19 | Household water fraction from ground water | not used | 1.000E+00 | -—- | FGWHH
RO19 | Livestock water fraction from ground water | not used | 1.000E+00 | -—- | FeWLW
RO19 } Irrigation fraction from ground water | not used | 1.000E+00 | -—- | FGWIR

I | | | |
R19B | Wet weight crop yield for Non-Leafy (kg/m**2) | not used | 7.000E-01 | - | yv(1)
R19B | Wet weight crop yield for Leafy (kg/m**2) | not used | 1.500E+00 | - | Yv(2)
R19B | Wet weight crop yield for Fodder (kg/m**2) | not used | 1.100E+00 | - | Yv(3)
R19B | Growing Season for Non-Leafy (years) | not used | 1.700E-01 | —— | TE(1)
R19B | Growing Season for Leafy (years) | not used | 2.500E-01 | - | TE(2)
R19B | Growing Season for Fodder (years) | not used | 8.000E-02 |} -—- | TE(3)
R19B | Translocation Factor for Non-Leafy | not used | 1.000E-01 | -—- | TIV(1)
R19B | Translocation Factor for Leafy | not used | 1.000E+00 | -—- ] TIvV(2)
R19B | Translocation Factor for Fodder | not used | 1.000E+00 | -—- | TIV(3)
R19B | Dry Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | -—- | RDRY (1)
R19B | Dry Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -—- | RDRY (2}
R19B | Dry Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -— | RDRY(3)
R19B | Wet Foliar Interception Fraction for Non-Leafy | not used | 2.500E-01 | - | RWET (1)
R19B | Wet Foliar Interception Fraction for Leafy | not used | 2.500E-01 | -—- | RWET(2)
R19B | Wet Foliar Interception Fraction for Fodder | not used | 2.500E-01 | -—- | RWET(3)
R19B | Weathering Removal Constant for Vegetation | not used | 2.000E+01 | -—- | WwLAM

| | | | [
Cl4 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | -—- | c12wTr
Cl4 | C-12 concentration in contaminated soil (g/g) | not used | 3.000E-02 | - | c1acz
Cl4 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | - | csoIL
Cl4 | Fraction of vegetation carbon from air | not used | 9.800E-01 | - | cAIR
Cl4 | C-14 evasion layer thickness in soil (m) | not used | 3.000E-01 | -— | DMC
Cl4 | c-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | - | EVSN
Cl14 | C-12 evasion flux rate from soil (1/sec) | not used | 1.000E-10 | -— | REVSN
Cl4 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | -—- | AVFG4
Cl4 | Fraction of grain in milk cow feed | not used | 2.000E-01 | -—- | AVEGS

| | | | |
 STOR | Storage times of contaminated foodstuffs (days): | | | |
STOR | Fruits, non-leafy vegetables, and grain | 1.400E+01 | 1.400E+01 | - | sTOR_T{(1)
STOR | Leafy vegetables | 1.000E+00 | 1.000E+00 | - | STOR_T(2)
STOR |  Milk | 1.000E+00 | 1.000E+00 | -—= | STOR_T(3)
(STOR |  Meat and poultry | 2.000E+01 | 2.000E+01 | -—- | sTOR_T(4)
STOR | Fish | 7.000E+00 | 7.000E+00 | --- | STOR_T(5)
STOR | Crustacea and mollusks | 7.000E+00 | 7.000E+00 | -—- | sTOR_T(6)
STOR | Well water | 1.000E+00 | 1.000E+00 | - | STOR T (7)
STOR | Surface water | 1.000E+00 | 1.000E+00 | -—- | sTOR T(8)
STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | - | STOR_T(9)

| [ | | |
R021 | Thickness of building foundation (m) | not used | 1.500E-01 | -—- | FLOOR1
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Summary residence w basement - irradiation by waste soil
File C: \RESRAD_FAMILY\RESRAD\USERFILES\547GUTB .RAD
Site-Specific Parameter Summary {continued)

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

f } I f }
R021 | Bulk density of building foundation (g/cm**3) | not used | 2.400E+00 | - | DENSFL
RO21 | Total porosity of the cover material | not used | 4.000E-01 | -—- | TPCV
R021 -| Total porosity of the building foundation | not used | 1.000E-01 | - | TPFL
RO21 | Volumetric water content of the cover material | not used | 5.000E-02 | -—- | PH20CV
R021 | Volumetric water content of the foundation | not used | 3.000E-02 | -—- | PH20FL
RO21 | Diffusion coefficient for radon gas (m/sec): | ] | |
RO21 | in cover material | not used | 2.000E-06 | -—- | DIFCV
RO21 | in foundation material | not used | 3:000E-07 | - | DIFFL
RO21 | in contaminated zone soil | not.used | 2.000E-06 | - | DiFcCZ
RO21 | Radon vertical dimension of mixing (m) | not used | 2.000E+00 | —-= | HMIX
RO21 | Average building air exchange rate (1/hr) | not used | 5.000E-01 | - | REXG
RO21 | Height of the building (room) (m) ° | not used | 2.500E+00 | - | HRM
R021 | Building interior area factor | not used | 0.000E+00 | --- | FAI
RO21 | Building depth below ground surface (m) | not used |[-1.000E+00 | - | DMFL
RO21 | Emanating power of Rn-222 gas | not used | 2.500E-01 | -—- | EMANA(1)
R021 | Emanating power of Rn-220 gas | not used | 1.500E-01 | - | EMANA (2)

I | | f J
TITL | Number of graphical time points | 32 | - | -—- | NPTS
TITL | Maximum number of integration points for dose | 17 | -—- | -—- | LYMAX
TITL | Maximum number of integration points for risk | 257 | -—- | -—- | KYMAX

1 1 1 1 L

Summary of Pathway Selections

Pathway | User Selection
I
1 -- external gamma | active
2 -- inhalation (w/o radon) | suppressed
3 -- plant ingestion | suppressed
4 -- meat ingestion | suppressed
5 -- milk ingestion | suppressed
6 -- aquatic foods | suppressed
7 -- drinking water | suppressed
8 -- soil ingestion | suppressed
9 -- radon | suppressed
Find peak pathway doses | suppressed
1
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Summary : residence w basement - irradiation by waste soil

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD
Contaminated Zone Dimensions Initial Soil Concentrationsc pCi/g

Area: 100.00 square meters Pb-210 1.000E+00
Thickness: 2.00 meters Ra-226 1.000E+00
Cover Depth: 0.00 meters Ra-228 2.,000E+00
Th-228 2.000E+00
Th-230 1.000E+00
Th-232 2.000E+00
U-234 1.000E+00
U-238 1.000E+00

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

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

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02
TDOSE(t): 1.206E+01 1.204E+01 1.201E+01 1.192E+01 1.177E+01 1.143E+01 1.070E+01
M(t): 4.823E-01 4.817E-01 4.805E-01 4.768E-01 4.708E-01 4.570E-01 4.279E-01

Maximum TDOSE(t): 1.206E+01 mrem/yr at t = 0.000E+00 years

1.000E+03
9.659E+00
3.864E-01
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Summary : residence w basement - irradiation by waste soil

File C: \RESRAD_E‘AMILY\RESRAD\USERFI LES\547GUTB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
N As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
-Pb-210 1.716E-03 0.0001 0.000E+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
Ra-226 3.085E+00 0.2559 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 3.983E+00 0.3303 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 4.716E+00 0.3911 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.020E-03 0.0001 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 2.281E-01 0.0189 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.00QE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.186E~04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
U-238 4.219E~02 0.0035 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Total 1.206E+01 1.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.716E-03 0.0001
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.0COE+00 0.0000 3.085E+00 0.2559
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.983E+00 0.3303
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.716E+00 0.3911
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.020E-03 0.0001
. Th-232 0.000E+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 2.281E-01 0.0189
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.186E-04 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 4.219E-02 0.0035
_Total 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.206E+01 1.0000
*Sum of all water independent and dependent pathways.
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RESRAD,

Summary : residence w basement - irradiation by waste soil

File C: \RESRAD_FAMILY\RESRAD\USERFILES\547GUTB .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 1.662E~03 0.0001 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 3.078E+00 0.2556 0.000E+00 0.0000 0.00O0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-228 4.868E+00 0.4042 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Th-228 3.282E+00 0.2726 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-230 2.355E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00O0E+00 0.0000 0.000E+00 0.0000

Th-232 7.679E-01 0.0638 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

U-234 1.183E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 4.208E-02 0.0035 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000

Total 1.204E+01 1.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.662E-03 0.0001

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.078E+00 0.2556

Ra-228 0.000E+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 4.868E+00 0.4042

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.282E+00 0.2726

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.355E-03 0.0002

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 7.679E-01 0.0638

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.183E-04 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.208E-02 0.0035
+ Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0l000E+00 0.0000 O0.000E+00 0.0000 1.204E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : residence w basement - irradiation by waste soil
File C:\RESRAD FAMILY\RESRAD\USERFI LES\547GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground . Inhalation ' Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.558E-03 0.0001 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 3.064E+00 0.2551 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 5.291E+00 0.4404 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 1.590E+00 0.1324 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 5.016E-03 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-232 2.019E+00 0.1681 0.000E+00 0.0000 (0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
U-234 1.178E~04 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
U-238 4,187E~02 0.0035 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 1.201E+01 1.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ({(p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk " All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.558E-03 0.0001
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.064E+00 0.2551
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.291E+00 0.4404
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 O0.000E+00 0.0000 1.590E+00 0.1324
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.016E-03 0.0004
Th-232 0.000E+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 2.019E+00 0.1681
U-234 0.000E+00 0.0000 0.000E+00 0.0000 O0.0O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.178E-04 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 4.187E-02 0.0035
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .201E+01 1.0000
*Sum of all water independent and dependent pathways.
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Summary : residence w basement - irradiation by waste soil

File : C: \RESRAD_FAMILY\RESRAD\USERFILES\547GUTB .RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ({(p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb~210 1.242E-03 0.0001 0.000E+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

Ra-226 3.018E+00 0.2531 0.000E+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

Ra-228 3.077E+00 0.2581 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.00QE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
. Th-228 1.259E-01 0.0106 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

Th-230 1.424E-02 0.0012 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

Th-232 5.644E+00 0.4734 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

U-234 1.163E~04 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 4.115E-02 0.0035 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 '0.000E+00 '0.0000 0.000E+00 0.0000

Total 1.192E+01 1.0000 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

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways
. Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Pb-210 0.000E+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 1.242E-03 0.0001

Ra-226 (0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.018E+00 0.2531

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.00QCE+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 3.077E+00 0.2581

Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.259E-01 0.0106

Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.424E-02 0.0012

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.644E+00 0.4734

U-234 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.163E-04 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.115E-02 0.0035

Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.192E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : residence w basement - irradiation by waste soil
File : C: \RESRAD_FAMILY\RESRAD\USERFILES\54 7GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 6.507E-04 0.0001 0.00O0E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 0.0COE+00 0.0000
Ra-226 2.888E+00 0.2453 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
Ra-228 2.828E-01 0.0240 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 8.974E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 3.981E-02 0.0034 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 8.521E+00 0.7239 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.155E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.915E-02 0.0033 0.000E+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 1.177E+01 1.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.0Q00E+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)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.507E-04 0.0001
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.888E+00 0.2453
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.828E-01 0.0240
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.974E-05 0.0000
Th-230 0.000E+00 0.0000 O0.00OCE+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.981E-02 0.0034
Th-232 0.000E+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 8.521E+00 0.7239
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.155E-04 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CQ0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.915E-02 0.0033
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.177E+01 1.0000
"*sum of all water independent and dependent pathways.



*Sum of

all water

independent and dependeht pathways.
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Summary : residence w basement - irradiation by waste soil

File : C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 6.769E-05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 2.473E+00 0.2165 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 5.405E-05 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.0COQOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 8.675E~16 0.0000 0.000E+00 0.0000 O0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-230 1.20%E-01 0.0106 0.000E+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
Th-232 8.798E+00 0.7700 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 - 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.447E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.289E-02 0.0029 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
Total 1.143E+01 1.0000 0.000E+00 0.0000 O0.000E+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)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.769E-05 0.0000
Ra-226 0.000E+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 2.473E+00 0.2165
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.405E-05 0.0000
* Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00C 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.675E-16 0.0000
Th-230 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.209E-01 0.0106
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 8.798E+00 0.7700
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.447E-04 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 3.289E-02 0.0029
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.143E+01 1.0000
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Summary : residence w basement - irradiation by waste soil
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways. (p)
~As mrem/yr and Fraction of Total Dose At t 3.000E+02 years .
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 1.053E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0600 0.000E+00 0.0000
Ra-226 1.589E+00 0.1485 0.000E+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 1.281E-15 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 (0.000E+00 0.0000
Th-230 2.936E-01 0.0274 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 8.795E+00 0.8221 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 4.008E-04 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 1.999E-02 0.0019 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 1.070E+01 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+02 years
Water Dependent Pathways
Water Fish ' Radon Plant Meat Milk All Pathways*
Radio-

. Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-210 0.000E+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 1.053E-07 0.0000
Ra-226 (0.000E+00 0.0000 0.000E+0Q0 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 1.589E+00 0.1485
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.281E-15 0.0000
Th-228 0.000E+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
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 2.936E-01 0.0274
Th-232 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 8.795E+00 0.8221

, U-234 0.000E+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 4.008E-04 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.999E-02 0.0019

. 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 .000E+00 0.0000 .070E+01 1.0000
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Summary : residence w basement - irradiation by waste soil
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD
' Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+03 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- '
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr - fract. mrem/yr fract.
Pb-210 1.562E-17 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 3.373E-01 0.0349 0.000E+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
Ra-228 0.000E+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
Th-228 0.000E+00 0.0000 O0.000E+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
Th-230 5.350E-01 0.0554 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 8.782E+00 0.9092 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 1.487E-03 0.0002 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 3.498E-03 0.0004 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total 9.659E+00 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 .000E+00 0.0000 .000E+00 0.0000 .000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+03 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All pPathways*
Radio-
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Pb-~-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 1.562E-17 0.0000
Ra-226 0.000E+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 3.373E-01 0.0349
Ra-228 0.000E+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
Th-228 0.000E+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
Th-230 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 5.350E-01 0.0554
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 8.782E+00 0.9092
U-234 0.000E+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 1.487E-03 0.0002
U-238 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.498E-03 0.0004
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 O. .000E+00 0.0000 .659E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : residence w basement - irradiation by waste soil
File : C:\RESRAD_FAMILY\RESRAD\USERFILES\547GUTB.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR(j,t) At Time in Years (mrem/yr)/(pCi/g)

(1) (3) Fraction 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210+D Pb-210+D 1.000E+00 1.716E-03 1.662E-03 1.558E-03 1.242E~03 6.507E-04 6.769E-05 1.053E-07 1.562E-17
Ra-226+D Ra-226+D 1.000E+00 3.085E+00 3.078E+00 3.064E+00 3.017E+00 2.887E+00 2.472E+00 1.588E+00 3.371E-01
Ra-226+D Pb-210+D 1.000E+00 2.680E-05 7.918E-05 1.786E-04 4.768E-04 1.011E~03 1.371E-03 9.255E-04 1.965E-04
Ra-226+D $DSR(J) 3.085E+00 3.078E+00 3.064E+00 3.018E+00 2.888E+00 2.473E+00 1.589E+00 3.373E-01
Ra-228+D Ra-228+D 1.000E+00 1.557E+00 1.378E+00 1.079E+00 4.581E-01 3.967E-02 7.579E-06 1.796E-16 0.000E+00
Ra-228+D Th-228+D 1.000E+00 4.345E-01 1.056E+00 1.567E+00 1.080E+00 1.017E-01 1.944E-05 4.608E-16 0.000E+00
Ra-228+D SDSR(J) 1.991E+00 2.434E+00 2.645E+00 1.538E+00 1.414E-01 2.702E-05 6.404E-16 0.000E+00
Th-228+D Th-228+D i.000E+00 2.358E+00 1.641E+00 7.952E-01 6.295E-02 4.487E-05 4.337E-16 0.000E+00 0.000E+00
Th-230 Th-230 1.000E+00 3.513E-04 3.513E-04 3.513E-04 3.513E-04 3.512E-04 3.509E-04 3.502E-04 3.475E-04
Th-230 Ra-226+D 1.000E+00 6.684E-04 2.003E-03 4.664E-03 1.388E-02 3.945E-02 1.205E-01 2.931E-01 5.343E-01
Th-230 Pb-210+D 1.000E+00 3.881E-09 2.690E-08 1.391E-07 1.151E~06 7.877E-06 4.706E-05 1.468E~04 2.876E-04
Th-230 ¥DSR({J) 1.020E-03 2.355E-03 5.016E-03 1.424E-02 3.981E-02 1.209E-01 2.936E-01 5.350E-01
Th-232 Th~232 1.000E+00 1.529E-04 1.529E-04 1.529E-04 1.529E-04 1.529E-04 1.529E-04 1.528E-04 1.526E-04
Th-232 Ra-228+D 1.000E+00 9.575E-02 2.724E-01 5.670E-01 1.178E+00 1.591E+00 1.630E+00 1.629E+00 1.627E+00
Th-232 Th-228+D 1.000E+00 1.817E-02 1.114E-01 4.423E-01 1.643E+00 2.669E+00 2.769E+00 2.768E+00 2.764E+00
Th-232 ¥DSR(J) 1.141E-01 3.839E-01 1.009E+00 2.822E+00 4.260E+00 4.399E+00 4.397E+00 4.391E+00
U-234 U-234 1.000E+00 1.186E-04 1.183E-04 1.177E-04 1.156E-04 1.100E-04 9.240E-05 5.612E-05 9.801E-06
U-234 Th-230 1.000E+00 1.580E-09 4.735E-09 1.102E-08 3.278E-08 9.287E-08 2.810E-07 6.676E-07 1.155E-06
U-234 Ra-226+D 1.000E+00 2.005E-09 1.401E-08 7.385E-08 6.535E-07 5.340E-06 5.201E-05 3.438E-04 1.476E-03
U-234 Pb-210+D 1.000E+00 8.745E-15 1.301E-13 1.492E-12 3.716E-11 7.659E-10 1.640E~-08 1.580E-07 7.815E-07
U-234 ¥DSR(3) 1.186E-04 1.183E-04 1.178E-04 1.163E-04 1.155E-04 1.447E-04 4.008E-04 1.487E-03
U-238 U-238 5.400E-05 1.746E-09 1.742E-09 1.733E-09 1.703E~09 1.621E-09 1.361E-09 8.273E-10 1.448E-10
U-238+D U-238+D 9.999E-01 4.219E-02 4.208E-02 4.187E-02 4.115E-02 3.91SE-02 3.289E-02 1.999E-02 3.497E-03
U-238+D U-234 9.999E-01 1.680E-10 5.028E-10 1.168E-09 3.442E-09 9.513E-09 2.633E-08 4.783E-08 2.784E-08
U-238+D Th-230 9.999E-01 1.492E-15 1.043E-14 5.496E-14 4.860E-13 3.965E-12 3.837E-11 2.494E-10 1.022E-09
U-238+D Ra-226+D 9.999E-01 1.420E-15 2.127E-14 2,473E-13 6.478E-12 1.529E-10 4.824E-09 9.076E-08 1.061E-06
U~238+D Pb-210+D 9.999E-01 4.963E-21 1.528E-19 3.792E-18 2.810E-16 1.718E-14 1.280E-12 3.838E-11 5.500E-10.
U-238+D $DSR(J) 4.219E-02 4.208E-02 4.187E-02 4.115E-02 3.915E-02 3.289E-02 1.999E-02 3.498E-03

The DSR includes contributions from associated (half-life < 180 days) daughters.
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File : C:\RESRAD_ FAMILY\RESRAD\USERFILES\547GUTB.RAD

Single Radionuclide Soil Guidelines G(i,t)
2.500E+01 mrem/yr

Basic Radiation Dose Limit

Nuclide

Page 21

in pCi/g

(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03
Pb-210 1.457E+04 1.504E+04 1.605E+04 2.012E+04 3.842E+04 3.693E+05 2.375E+08 *7.634E+13
Ra-226 8.104E+00 8.122E+00 8.158E+00 8.285E+00 8.658E+00 1.011E+01 1.574E+01 7.412E+01
Ra-228 1.255E+01 1.027E401 9.450E+00 1.625E+01 1.768E+02 9.251E+05 *2.726E+14 *2.726E+14
Th-228 1.060E+01 1.523E+01 3.144E+01 3.971E+02 5.572E+05 *8.195E+14 *8.195E+14 *8.195E+14
Th-230 2.452E+04 1.062E+04 4.984E+03 1.756E+03 6.280E+02 2.068E+02 8.516E+01 4.673E+01
Th-232 2.192E+02 6.511E+01 2.477E+01 8.859E+00 5.868E+00 5.683E+00 5.685E+00 5.694E+00
U-234 2.108E+05 2,113E+05 2.123E+05 2.149E+05 2.165E+05 1.728E+05 ~6.238E+04 1.681E+04
U-238 5.926E+02 5.941E+02 5.970E+02 6.075E+02 6.386E+02 7.602E+02 1.251E+03 7.147E+03
*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/qg)

and Single Radionuclide Soil Guidelines G(i,t)

in pCi/g

at tmin = time of minimum single radionuclide soil guideline

0.000E+00 years

and at tmax = time of maximum total dose

Nuclide Initial tmin DSR({i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(i) (pCi/g) (years) (pCi/g) (pCi/g)
Pb-210 1.000E+00 0.000E+00 1.716E-03 1.457E+04 1.716E-03 1.457E+04
Ra-226 1.000E+00 0.000E+00 3.085E+00 8.104E+00 3.085E+00 8.104E+00
Ra-228 2.000E+00 2.673 + 0.005 2.651E+00 9.429E+00 1.991E+00 1.255E+01
Th-228 2.000E+00 0.000E+00 2.358E+00 1.060E+01 2.358E+00 1.060E+01
Th-230 1.000E+00 1.000E+03 5.350E-01 4.673E+01 1.020E-03 2.452E+04
Th-232 2.000E+00 91.0 £ 0.2 4.399E400 5.683E+00 1.141E-01 2.192E+02
U-234 1.000E+00 1.000E+03 1.487E-03 1.681E+04 1.186E-04 2.108E+05
U-238 1.000E+00 0.000E+00 4.219E-02 5.926E+02 4.219E-02 5.926E+02
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DOSE: All Nuclides Summed, All Pathways Summed
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DOSE: All Nuclides Summed, Component Pathways
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