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1.0 INTRODUCTION

Molycorp, Inc. (Molycorp) is seeking license termination and unrestricted release of its
property located at 350 North Sherman Street in York, Pennsylvania. As part of the
process of seeking the release, NRC requested that Molycorp conduct a dose assessment
of the site. Malcolm Pirnie was engaged by Molycorp to prepare this dose assessment
report in response to NRC's request to Molycorp.

The purpose of this report is to utilize information available from on-site measurements
to evaluate the dose/risk to an average member of the critical group associated with
subsurface residual radiological material (RRM) at the site.

2.0 SITE DESCRIPTION

The Molycorp site is located in Spring Garden Township just outside the York,
Pennsylvania city limits. A site location map is provided in Figure 1 and a site plan is
presented in Figure 2. The site occupies approximately 6.1 acres bounded by North
Sherman Street to the east, Olive Street to the north, Hudson Street to the west and the
active Norfolk and Southern Railroad line to the south. Site elevation is approximately
380 feet above mean sea level. An abandoned water-filled limestone quarry and
commercial areas exist north of the site. Commercial properties lie east of site. The area
to the south is composed of the railroad property, and commercial and multi-family
dwellings. Single-family residences predominate west of the site. The property slopes to
the northeast. Shallow groundwater flows in a generally northerly direction towards the
quarry.

3.0 SITE BACKGROUND AND CURRENT CONDITIONS

In January 1993, Molycorp ceased licensed operations at the site, and Molycorp's NRC
License was amended from an operating status to that of possession only. With the
transfer of the remaining material to the Molycorp, Inc. Mountain Pass, California,
facility in March 1993, all production operations ceased.

All buildings and paved roadways have been demolished and residual construction debris
removed. A chain link security fence surrounds the entire site. One rail-spur and three
gates provide access to the site.

In June 1999, Radiological Services, Inc. (RSI) prepared the "Decommissioning Plan for
the York, PA Facility" (Molycorp 1 999a) and was contracted to conduct the
decommissioning of the site. As part of these decommissioning activities, RSI excavated
and disposed approximately 50,000 cubic yards of soil from the eastern 3.5-acres of the
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site. Excavation was terminated when bedrock was encountered or soil concentrations
met the following unrestricted use criteria:

* 10 pCi/g average total thorium (Th-232 + Th-228)
* 10 pCi/g average Natural Uranium (U-238 + U-234, assuming all progeny in

equilibrium and includes 5 pCi/g Ra-226)
* 5 pCi/g average Ra-226

Excavations were backfilled to grade with clean fill and lightly revegetated. By June
2002, the 3.5-acre area remediation and site restoration was completed.

RSI also collected and analyzed subsurface soil samples from Survey Units 2 and 33.
Samples were collected from the center of each 5 meter by 5 meter grid across the survey
unit. Samples were collected in two-foot depth intervals. Sampling was terminated when
refusal was encountered.

In October 2002, MACTEC Development Corporation (MACTEC) was contracted by
Molycorp to perform additional soil characterization of the remaining 2.6-acres, perform
the final status survey for Building 9, demolish and remove the building debris, and
relocate the on-site soil stockpile that had accumulated from previous soil excavation
operations.

MACTEC collected and analyzed samples from Survey Units 1, 3, 13, 14, 20, 21, 29, 31
and 33 - all of which were located within the 2.6-acre area.

In October 2003, Molycorp engaged Malcolm Pimie to:

* Excavate and load other material requiring disposal;
* Conduct a dose assessment regarding subsurface RRM at and beyond the property

boundary adjacent to North Sherman Street and the Norfolk Southern Railroad;
* Provide surface soil characterization and gap-filling subsurface soil

characterization in the unreleased 2.6-acres; and
* Complete final status survey activities for the remaining unreleased 2.6-acres.

In March and April, 2004, Malcolm Pimie prepared final status survey release records for
the Survey Units in the western 2.6-acres. The final status survey release records were
based on the surface and subsurface data collected by RSI, MACTEC and Malcolm
Pirnie. The final status survey release records were submitted by Molycorp to NRC in
March and April, 2004.

In total, RSI, MACTEC and Malcolm Pimie collected 1423 subsurface soil samples and
436 surface soil samples in the unreleased 2.6-acres. The average concentrations of RRM
in the unreleased 2.6-acres are presented in Table 1.
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TABLE I
Average Soil Concentrations of Residual Radioactive Material in Unreleased 2.6-

acre Western Portion of Molycorp's York, PA Site

U-238 Th-232 Ra-226

Average Gross Concentration (pCi/g) 1.57 1.24 1.25
Background Concentration (pCi/g)' 0.89 1.51 0.89
Average Net Concentration (pCi/g) 1 0.68 -0.27 0.36

Background concentrations above are from "Final Characterization Report, Molycorp
York Site, York, Pennsylvania" (MACTEC, 2003).

4.0 DOSE ASSESSMENT

The objective of dose modeling is to assess the total effective dose equivalent (TEDE) to
an average member of the critical group from residual contamination. "The critical group
is defined as an individual or relatively homogenous group of individuals expected to
receive the highest exposure under the assumptions of the particular scenario considered"
(NUREG/CR-5512 [Kennedy and Strenge, 1992]). The dose analysis provides a
reasonable and conservative estimate of radiation dose applicable to the critical
population group from residual activity.

The RESRAD computer program is a pathway analysis model designed to evaluate the
potential radiological dose incurred by an individual who occupies land containing
residual radioactive material (Yu, et al., 2001). Seven exposure pathways are considered
in the model:

I. Direct exposure to external radiation from the contaminated soil,
2. Internal dose from inhalation of airborne radionuclides,
3. Internal dose from ingestion of:

* Plant foods grown in the contaminated soil irrigated with contaminated water,
* Meat and milk from livestock fed with contaminated fodder and water,
* Drinking water from a contaminated well or pond,
* Fish from a contaminated pond, and
* Contaminated soil.

RESRAD has been widely accepted and has a large user base. The models used in the
software were designed for and have been successfully applied at sites with relatively
complex physical and contamination conditions. In addition, the software has been
verified and validated (Yu, 1999; NUREG/CP-0163 [NRC, 1998]).
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Deterministic analyses were performed for this dose assessment. Version 6.22 of
RESRAD was used to conduct the analyses.

5.0 CONCEPTUAL MODEL

Highly conservative conceptual models were utilized to perform the dose analyses for the
site. Different conceptual models were used for the eastern 3.5-acre and the western 2.6-
acre areas because the source geometries for each area were different. In the case of the
eastern 3.5-acre area, RRM is covered by a layer of clean fill and therefore RRM in this
area may be considered buried RRM. Currently the 2.6-acre area is uncovered and RRM
is present at the surface in this area. Key assumptions associated with the conceptual
model for each area are summarized below.

Conceptual Model for the 3.5-acre area

* Although the Molycorp site currently is an industrial site and likely will remain as
such, a more conservative resident gardener scenario was used for this analysis.

* The average depth of cover material in place on the eastern 3.5-acres is 4 to
6-feet. More conservative values of 2-feet and 4-feet of cover were used in the
RESRAD modeling.

* This area was the subject of an intensive remedial program involving removal of
approximately 50,000 cubic yards of soil. Excavation continued until bedrock was
encountered or soil concentrations met the unrestricted use criteria provided in
Section 3.0. Based on the exhaustiveness of the remedial effort, it is assumed that
any RRM in this area exists in a thin band at the soil/bedrock interface. For this
dose assessment, the contaminated zone was assumed to be 6-inches thick.

* The "Dual Simulation" approach suggested by NRC guidance (NUREG-1757,
Volume 2, Appendices I and J) for buried RRM was employed for this area. To
apply the Dual Simulation approach, it was assumed that a volume equivalent to
the size of a basement was excavated and spread out over the surface to a depth of
6-inches. This approach leads to two different source concentrations, Conc1 and
Conc2 . Conc1 represents radionuclides mixed with cover material and deeper
clean material which have been excavated and spread out over the surface. Conc2
represents the concentration of the remaining radionuclides left in place in the 6-
inch buried layer. The two zones of RRM will not represent the same exposure to
the hypothetical resident gardener and therefore require two simulations with
RESRAD.
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* Attachment A demonstrates that the shallow (upper) bedrock water bearing zone
at the Molycorp site cannot be considered a usable drinking water aquifer for the
following reasons:

1. Kinzer limestone formation underlying most of the site has low permeability
and wells completed in the formation have low specific capacity

2. Similarly, water wells developed in Vintage dolomite formation have low
specific capacity

3. In general, carbonate bedrock in the site area have low porosity and
permeability

4. Groundwater flow through surficial soil appears to be very small.
5. Shallow bedrock on-site has low potential for groundwater flow and is

influenced by an upward hydraulic gradient and discharge from the underlying
aquifer.

6. The only two shallow bedrock wells that were not drawn dry in less than one
hour are in the estimated zone of influence of the artesian well and artesian
aquifer discharge into the shallow bedrock zone.

7. The deep aquifer well is under artesian pressure originating in outcrops in hills
south of the site. Artesian pressure causes natural flow from the deep well on-
site and leakage of the water into the shallow groundwater zone, affecting the
perched water table locally.

8. The pressure gradient in the deep artesian aquifer prevents residual radioactive
material near land surface from migrating into the deep aquifer.

For all of the above reasons, the perched water and water in shallow bedrock
could not reasonably be developed into a potable water well sufficient for a
family to use. Water in the deep artesian aquifer is a better source of potable
water and would be the rational choice for developing a potable water well on-
site. Therefore, use of the groundwater that may be impacted by subsurface RRM
as a residential drinking water source is highly unlikely and this pathway was
eliminated from consideration in the dose analysis.

* For Simulation I of the Dual Simulation (i.e., RRM at Conce for excavated
material spread over the surface), exposure pathways applicable to a residential
gardener scenario are direct radiation, inhalation of particles, plant ingestion, meat
ingestion, milk ingestion, aquatic foods ingestion, drinking water and ingestion of
soil particles. The 6.1-acre site is located in an urban setting and is surrounded by
residential and commercial development. The site is zoned for industrial purposes
and there is no land zoned for agricultural use in Spring Garden Township. Based
on the site's small size, urban setting and zoning, meat ingestion and milk
ingestion were eliminated as pathways for this analysis. Aquatic foods ingestion
was eliminated as a pathway because no surface water bodies are present on the
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site. The basis for eliminating drinking water as a pathway is discussed above.
Irrigation pathways were eliminated because these pathways will be covered in
Simulation 2. Infiltration rate and irrigation rate were set to zero to exclude
irrigation pathways. Radon was excluded from this analysis. The Simulation I
analysis included the following pathways: direct radiation, inhalation of soil, plant
ingestion and ingestion of soil.

* For Simulation 2 of the Dual Simulation (i.e., RRM at Conc2 for material left in
place), exposure pathways applicable to a residential gardener scenario are plant
ingestion, meat ingestion, milk ingestion, aquatic foods ingestion and drinking
water. Based on the site's small size, urban setting and zoning, meat ingestion
and milk ingestion were eliminated as pathways for this analysis. Aquatic foods
ingestion was eliminated as a pathway because no surface water bodies are
present on the site. The basis for eliminating drinking water as a pathway is
discussed above. Radon was excluded from this analysis. For Simulation 2, plant
ingestion was the only pathway included in the analysis.

Conceptual Model for the 2.6-acre area

* Although the Molycorp site currently is an industrial site and likely will remain as
such, a more conservative resident gardener scenario was used for this analysis.

* The western 2.6-acre portion currently is not covered with imported clean fill. A
1400 cubic yard stockpile of clean fill is staged onsite and will be used to grade
the site in the summer of 2004. This volume of clean fill is sufficient to provide 4-
inches of cover over 2.6-acres. For this dose assessment three cover scenarios
were evaluated. The first scenario for the 2.6 acres used no cover in the RESRAD
modeling, the second scenario used a 4-inch thick clean fill cover and the third
scenario used a 6-inch thick clean fill cover

* A Single Simulation approach was used because there is no cover on the 2.6-acre
area and therefore there is no buried RRM.

* The pathways applicable to a residential gardener scenario are direct radiation,
inhalation of particles, plant ingestion, meat ingestion, milk ingestion, aquatic
foods ingestion, drinking water and ingestion of soil particles. The 6.1-acre site is
located in an urban setting and is surrounded by residential and commercial
development. The site is zoned for industrial purposes and there is no land zoned
for agricultural use in Spring Garden Township. Based on the site's small size,
urban setting and zoning, meat ingestion and milk ingestion were eliminated as
pathways for this analysis. Aquatic foods ingestion was eliminated as a pathway
because no surface water bodies are present on the site. The basis for eliminating
drinking water as a pathway is discussed above. Radon was excluded from this
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analysis. The analysis included the following pathways: direct radiation,
inhalation of soil, plant ingestion and ingestion of soil.

6.0 MODEL INPUT

Different source terms were used for the eastern 3.5-acres and the western 2.6-acres. For
the eastern 3.5-acres, the average contaminated zone concentrations (i.e., Conc2 for
Simulation 2) were assumed to equal 2.5-pCi/g each for U-238, U-234, Th-232, Th-228
and Ra-226. This is the concentration of each radionuclide assuming:

* the covered layer of RRM is homogenous and present at concentrations
equivalent to a sum of fractions of unity and

* the unrestricted release criteria provided in Section 3.0 are the components of a
sum of fractions

The contaminated zone was assumed to be 6-inches thick for the eastern 3.5-acres.

For the 3.5-acre area, Conc1 was assumed to be 0.125-pCi/g each for U-238, U-234, Th-
232, Th-228 and Ra-226. This was calculated by applying a mixing factor of 5 percent to
Conc2 to account for the blending of 2.85 meters of clean soil with 0.15 meters (6-inches)
of contaminated soil when excavating a basement to a depth of 3-meters.

For the western 2.6-acres, the average net concentration values in Table I were used in
the RESRAD model as the source term. It was assumed that the contaminated zone
thickness was 3-meters.

Other site specific and model default input parameters are listed in Attachment B,
together with justification as to why the parameter value was used.

7.0 RESRAD MODEL RESULTS

Using the conservative assumptions discussed above, the maximum TEDE to a
residential gardener living on site and exposed to RRM via direct radiation, inhalation of
soil, plant ingestion and soil ingestion would be 3.2_mrem/yr at 63 years. The following
table presents the maximum TEDE for each scenario evaluated.
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TABLE 2
Maximum TEDE for each Scenario Evaluated

Maximum Dose
(mRem/yr)

2.6-acre area with no cover 2.7 P, 42 years
2.6-acre area with 4-inch 1.3 @ 78 years
cover
2.6-acre area with 6-inch 1.0 82 years
cover
3.5-acre area with 2-foot 3.2 @ 63 years
cover I

3.5-acre area with 4-foot 1.9 @ 97 years
cover III

' Maximum Dose reported for 3.5-acre area
Simulations I and 2.

is the sum of Maximum Doses for

The following table summarizes each pathway and its corresponding percent dose
contribution for the 2.6-acre area with no cover and the 3.5-acre area with a 2-foot cover.

TABLE 3
Dose Pathway Summary

Exposure Pathway Dose Contribution Dose Contribution
2.6-acre area with no 3.5-acre area with 2-foot

cover cover
External Gamma 68% 47%

Inhalation 1% 1%

Plant Ingestion 30% 51%

Meat Ingestion N/A N/A

Milk Ingestion N/A N/A

Aquatic Foods N/A N/A

Drinking Water N/A N/A

Soil Ingestion 1% 1%

Radon N/A N/A
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RESRAD model output is appended to this report (Attachment C).

It is reasonable to question whether radiological doses from adjacent land areas (i.e., the
2.6-acre area and the 3.5-acre area) are additive. Due to the urban nature of the site,
residential plots likely would be small (< I-acre) and therefore there is a low probability
for someone living in a home on one of the parcels while maintaining a garden on the
other parcel. If one assumes this is possible, the Maximum Dose would be
3.5 mRem/year assuming the worst case of an individual living on the 2.6-acre area and
maintaining a garden on the 3.5-acre area. This dose is well below the 25 mRem/year
guideline value.

8.0 SENSITIVITY ANALYSIS

Sensitivity analyses were conducted to identify the input parameters that are the major
contributors to the variation or uncertainty in the calculated dose. Deterministic
sensitivity analyses were performed by calculating the change in the peak dose resulting
from a change in the independent variables, one at a time. Three scenarios were selected
for sensitivity analysis:

* 2.6-acre area with no cover
* 2.6-acre area with 6-inch cover
* 3.5-acre area with 2-foot cover for Simulations I and 2

To conduct the sensitivity analysis, RESRAD input parameters were changed one at a
time by scaling factors which ranged from 1.5 to 50. A scaling factor is a number by
which the selected value of a parameter is (1) multiplied to estimate the change in dose or
(2) divided by to estimate the change in dose. The detailed results of the sensitivity
analysis are provided in Attachment D. Tables 4 and 5 summarize the results of the
sensitivity analysis.
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TABLE 4
Sensitivity AnalYsis Summary for 2.6-acre Area

2.6-acre area with no 2.6-acre area with 6-
cover inch cover

Total parameters in RESRAD 157 157

# of parameters included in 54 58
sensitivity analysis
Maximum dose due to a single
parameter increase 5.1 mRem/yr 3.1 mRem/yr

Mlaximum dose due to single
parameter decrease 2.7 mRem/yr 1.5 mRem/y
Parameters that resulted in - Shielding Factor - - Cover depth
> 10 percent increase in external gamma - Density of cover material
maximum dose - Fraction of time spent - Contaminated zone

outdoors (on site) distribution coeff. For Ra-
- Fruits, vegetables and 226
grain consumption - Fruits, vegetables and

grain consumption
- Leafy vegetable
consumption

Maximum dose due to a single parameter increase (or decrease) refers to total resulting
dose, not to an increment in dose.
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TABLE 5
Sensitivity Analysis Summary for 3.5-acre Area

3.5-acre area vith 3.5-acre area with
2-foot cover 2-foot cover
Simulation I Simulation 2

Total parameters in RESRAD 157 160

# of parameters included in 57 51
sensitivity analysis
Maximum dose due to a single
parameter increase l 2.8 mRem/yr 5.0 mRem/yr
Maximum dose due to single
parameter decrease, 1.9 mRem/yr 1.4 mRem/y
Parameters that resulted in - Shielding Factor - - Evapotranspiration
> 10 percent increase in external gamma Coefficient
maximum dose - Fraction of time spent - Fruits, vegetables and

indoors grain consumption
- Fraction of time spent - Leafy vegetable
outdoors (on site) consumption
- Fruits, vegetables and
grain consumption

Maximum dose due to a single parameter increase (or decrease) refers to total resulting
dose, not to an increment in dose.

Tables 4 and 5 indicate that the TEDE for each Scenario evaluated is well below the
25 mRem/yr guideline value even when the most sensitive model parameters are changed
by a significant factor.

9.0 CONCLUSION

RRM that is present at the site does not pose an unacceptable dose/risk threat to an
average member of the critical group. Dose estimates are well below the 25 mrem/year
guideline value which supports an unrestricted release of the site.
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Usable Aquifer Analysis

Analysis of the availability of groundwater in the bedrock formations underlying the
Molycorp York, PA site was based on review of the following:

* Investigation of the Shallow Groundwater Aquifer at the Unocal 76 Molycorp,
Inc. York, Pennsylvania Facility; Vail Engineering, Santa Fe, New Mexico, June
1990. ("1990 Vail Study")

* Supplemental Report of the Shallow Groundwater Aquifer at the Unocal 76
Molycorp, Inc. York, Pennsylvania Facility; Vail Engineering, Santa Fe, New
Mexico, Revised May 4, 1994.

* Molycorp, Inc., a Unocal 76 Company, Supplemental Site Characterization
Report of the York, PA Facility. Volume I of 2, Foster Wheeler Environmental
Corporation, May 1995. ("1995 Foster Wheeler Study").

* Lloyd, Orville B., and Douglas J. Growitz, 1977. Ground-Water Resources of
Central and Southern York County, Pennsylvania. Water Resources Report No.
42, Pennsylvania Geological Survey, 93 p. ("Report No. 42").

* Re-development information for eight existing upper bedrock monitoring wells at
the site. ("2004 well re-development").

Relevant objectives of the Vail 1990 Study were to: 1) accurately map the water table
surface in the plant area, 2) perform pump test on selected wells to evaluate overburden
aquifer character and variability, and 3) make observations of the deep artesian well on
site to determine effects of artesian pressure on groundwater regime and contaminant
flow. Although bedrock formations were not specifically targeted in terms of
groundwater characterization, information obtained from the shallow monitoring wells
and well tests was useful in analyzing potential availability of the groundwater in
bedrock.

The 1995 Foster Wheeler Study was prepared in support of a site decommissioning and
decontamination (D&D) plan. In addition to extensive characterization of quantity and
quality of shallow ("overburden") groundwater at the site, it included installation and
sampling of eight shallow bedrock wells (wells screened only in the upper portion of
bedrock).

The 2004 well re-development was performed by Malcolm Pirnie, Inc. to exclude
potential impact of the apparently incomplete well development on quality of
groundwater samples.
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General Hydrogeology

Lloyd and Growitz (1977) performed a regional geologic and hydrogeologic study of
bedrock formations underlying the Molycorp site. These predominantly carbonate rocks
in the larger York area are comprised of (from youngest to oldest) the Ledger, the
Kinzers, and the Vintage Formation, all of Cambrian age. They constitute the north limb
of the Wrightsville Syncline, cut by the Gnatstown Overthrust which crosses the plant
site. The precise locations of the thrust and subsidiary fault are uncertain. The location
illustrated on Figure Al is based on lithologies observed in monitoring wvell cuttings and
variations in water table elevation (Vail Engineering, 1990). The local structural geology
and the lithologies of individual carbonate units in combination create a complex
hydrologic regime in the immediate vicinity of the plant site.

Ledger Dolomite is preserved in a localized fault wedge north of Gnatstown Overthrust.
It underlies the northernmost portion of the plant site (Figure Al). The Ledger consists
of gray massive granular dolomite. Probably on the order of less than 100 feet of the
Ledger is present at the plant site (Figure A2). Regional information presented in Report
No. 42 indicates that the frequency of occurrence of permeable zones in the Ledger
actually increases with depth, up to about 150 to 200 feet below land surface. Given the
relatively thin section of the Ledger at the site, and the site-specific groundwater
information collected in the monitoring wells (including in those screened only in the
upper bedrock) north of the Gnatstown Overthrust Fault, the Ledger Dolomite in the
northern portion of the site is not considered a productive aquifer.

Kinzers Formation underlies most of the Molycorp site south of the Gnatstown
Overthrust and the accompanying fault (Figure Al). It consists of a lower shale member
and two limestone members. Generally low permeability is prevalent in Kinzers. Report
No. 42 qualifies Kinzers Formation as having the lowest specific capacities of water
wells of all the aquifers studied - the median was 0.06 gpm/ft. It is estimated that the
average well drilled 200 feet deep would yield about 2 gpm with 50 feet of drawdown
after 24 hours of pumping.

Vintapc Dolomite, which also includes fine-grained limestone at the top of the
formation, crops out on the north side of the Gnatstown Overthrust, immediately north of
the plant site (Figures Al and A2). The total regional thickness of the Vintage has been
estimated to be on the order of 1400 feet. The median one-hour specific capacity of wells
drilled in the Vintage was 0.16 gpm/ft (Report No. 42). Most water-bearing zones occur
between land surface and about 200 feet below land surface. In general, this unit has low
permeability and low potential as an aquifer.

Molycorp York Dose Assessment 2 June, 2004
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Site Hydrogeology

During 1990 investigations (Vail Engineering, 1990), 18 test holes (T-l through T-18)
were drilled at the site, mainly in the central and eastern portions of the site ("the Plant
area" - see Figure A3). The boreholes were drilled with the 6 inch boring diameter and a
4 inch perforated PVC drain pipe was temporary inserted for test pumping and sampling.
All temporary test wells were screened across the overburden, consisting of fill and
surficial sediments, and the upper portion of the bedrock which, in most cases, consisted
of limestone and dolomite according to driller's logs. Fifteen wells were 20 feet deep
each, with the bottom portion completed in the bedrock varying between 2 and 10 feet
thick. One well (T-5) was 30 feet deep, with the bottom 5 feet in limestone. Well T12
was 40 feet deep, with 38 feet of predominantly clay and 2 feet of limestone. Well T-13
was 32 feet deep, with 31 feet of clay and only 1 foot of limestone. Water withdrawn
from these 18 test wells, during development and subsequent testing, was coming from
both the overburden and the shallow bedrock water bearing zones.

Groundwater sampling and pumping tests were also performed at five existing
monitoring wells (MW-1 through MW-5) for which boring logs and some construction
details were available, and at three existing wells without boring or construction
information (X, Y and 4A). MW-I was 20 feet deep, with the bottom II feet in
limestone, MW-2 was also 20 feet deep, with the bottom 2 feet in limestone, MW-3 was
25 feet deep with 12 feet in limestone, MW-4 was 20 feet deep with 5 feet in limestone,
and MW-5 was 25 feet deep with 10 feet in dolomite and limestone. It appears that the
well screens of MW-I through MW-5 were set across the entire depth of the wells,
although this could not be verified. All monitoring wells (both permanent and
temporary) were tested for yield. Water level measurements in the wells were taken
multiple times during several pumping tests that included monitoring for a potential
influence from a deep artesian well, located in the east-central portion of the Plant site
(see further text for more explanation).

General conclusion of the 1990 Vail Study was that rocks in the area have low porosities
and permeabilities and that groundwater flow appears to be very small through the
surficial soils and imported soil materials. Based on the topography, the drainage area
which contributed to the shallow groundwater flow through the plant area probably did
not extend over more than 4.6 acres. In Report No. 42, Lloyd and Growitz determined
that the average infiltration to groundwater from precipitation was on the order of 14
inches per year. Such would produce an average shallow groundwater flow through the
entire plant area of approximately 3.3 gpm.

Artesian Conditions

A considerable artesian pressure was observable at the Plant site during the 1990
investigations. This pressure evidently originates from confined aquifer zones in
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Cambrian and Ordovician outcrops in the hills to the south of the Molycorp site (Vail
Engineering, 1990). The plant site is known to have been marshy before construction of
additional buildings and asphalt paving in the 1980s. An artesian well in the old marsh
area was pumped continuously to control the water table elevation in the treatment plant
area.

The main conclusion of the 1990 Vail Study was that the deep artesian well at the plant
site has dominant effect on the shallow ground water flow in the area. No written
documentation regarding construction of the artesian well was available. However, Mr.
Shoemaker, a long time employee of Molycorp, communicated that in mid 1960s a high
ground water table caused extensive problems with maintenance of some partially buried
tanks in the area of the treatment plant. In an attempt to relieve this problem, an
excavation was made to see if the area could be drained. During the excavation, a
significant slab of rock (presumably limestone) was dislodged and the water flow
significantly increased. It was believed that this was still shallow groundwater and, in
consideration of the water table at the nearby quarry, the actual water table was
considerably deeper. Based on this theory, a four inch diameter hole was drilled to a
depth of over 200 feet in an attempt to drain the shallow groundwater. However, the
opposite effect occurred and an even greater flow and higher hydraulic head resulted
from the well. Subsequently, Molycorp constructed a sump over the well. The deep
water well sump was an open concrete box approximately 4 feet x 6 feet with a depth of
about 8 feet. The four inch well presumably is located somewhere in the bottom of the
sump. Apparently, the well was completed without casing and a grout seal. The sump at
the top of this well was not sealed and water flowed freely from the sump to the shallow
groundwater aquifer. Water was pumped from the sump at the rate of 10 gpm to keep the
adjacent shallow groundwater level from becoming too high. Often the natural flow from
the deep well was in excess of the 10 gpm being pumped and this excess was adding to
the shallow groundwater flow. These conditions existed at the time of the 1990 Vail field
investigations. According to the information analyzed by Vail Engineering, the historical
data indicated that similar conditions prevailed much of the time.

Analysis of the site-wide groundwater level measurements during various intervals of
turning on and off the deep well sump pump indicated that the higher hydraulic head in
the artesian aquifer probably resulted in some migration of water from the deep aquifer to
the shallow aquifer in addition to that directly contributed by excess flow from the deep
well. The data also indicated that leakage from the deep aquifer to the shallow aquifer
occurred primarily in the central and eastern parts of the plant area (Figure A4). The
continuing presence of a natural flow from the deep well over many years, including at
the present (i.e., following the soil remediation at the site) and chemical analyses of the
artesian well water indicate that Molycorp's operations have not had an affect on the flow
and quality of groundwater in the deep aquifer. In consideration of such, the 1990 Vail
Study was primarily limited to the shallow (overburden) water bearing zone above the
carbonate bedrock formations.
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Shallow Groundwater Zone

Monitoring well data from 1990 show general direction of the shallow groundwater flow
towards north-northwest, i.e., towards the abandoned limestone quarry located
immediately north of the Molycorp site. The water table in the quarry was approximately
34 feet below the surface elevation at the plant site, or about 30 feet lower than the water
table over most of the site. Potentiometric maps and water level measurements in the
1990 Vail Report show two general areas with varying hydraulic gradients - north and
south of the Gnatstown Overthrust (see Figure A2). The gradient north of the
overthrust/fault is much steeper reflecting both the lower permeability of the porous
material and the lower elevation of the quarry lake which is most likely the discharge
zone. Soil borings in the area of the overthrust indicate existence of a clay zone along the
fault which evidently acts as an aquitard. The origin of this clay zone is possibly the
shale member of the Kinzers which could have locally acted as a glide plane for the
thrust. Hydraulic gradients south of the overthrust are much lower and are likely
reflecting, at least to some extent, contribution of groundwater from the artesian aquifer
and the deep well. In addition, in the general area of the Old Pond, the observed flat
hydraulic gradient was a direct result of the highly permeable material used to fill in the
pond.

Figure A5 shows distribution of well yields for the 1990 monitoring wells which were
estimated based on well pumping tests and other information included in the 1990 Vail
Study. It is indicative that most of the wells with somewhat higher yields (e.g., > I gpm)
were located in the estimated zone of influence of the artesian well (e.g., T-17, T-18,
MW-5) and/or in the area influenced by the Old Pond (e.g., T-3, T-l, and the
downgradient wells MW-3 and T-1I). The Old Pond area probably acted as a local
drainage zone for the shallow groundwater flow due to its high permeability.

Shallow Bedrock Water Bearing Zone

Figure A6 shows historic and current locations of the monitoring wells screened only in
the shallow (upper) bedrock. Although the bedrock wells were not specifically tested for
their yield, the available information from the characterization of the shallow water table
zone, the regional aquifer analysis, water level measurements in the bedrock wells (see
Figure A7), and well re-development data (see Table Al) provide sufficient information
for characterization of the groundwater potential in shallow bedrock. Both the 1990 Vail
Study and the 1995 Foster Wheeler Study, which focused primarily on the overburden
water bearing zone, concluded that the shallow bedrock aquifer at the site has low
potential for groundwater flow and is influenced by the clay aquitard associated with the
Gnatstown Overthrust, and the upward groundwater discharge from the underlying
artesian aquifer. For example, the Foster Wheeler upper bedrock well K-I, located in the
Old Pond area, strongly responded to pumping of a close by overburden test well PW-1.
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The similarity in water levels and the response in each adjacent well during development
of cluster wells at K-2, K-3 and K-4 (information from the 1995 Foster Wheeler Study;
see Figure A6) show that the water table and upper bedrock water bearing zones are
interconnected in the southern, south-central, and eastern areas of the site. In other
words, the shallow bedrock groundwater zone is part of a localized, low permeable
shallow system with the total site-wide groundwater flow on the order of several gallons
per minute. It is interesting that the 1995 Foster Wheeler Study estimated the total
shallow groundwater flow at the site to be 3.44 gpm, or about the same as calculated in
the 1990 Vail Study (3 gpm), but using an independent data from the new 1995 test wells.

The April 17, 1995 potentiometric map of the upper bedrock aquifer (Figure A7) shows
very similar groundwater flow characteristics to those observed in the shallow
groundwater zone during the 1990 Vail investigations. The hydraulic gradients south of
the overthrust/fault area are generally flat while north of it they are much steeper
reflecting the low permeable clayey zone and the vicinity of the quarry lake. The 2004
well re-development data (Table Al) shows that the bedrock wells north of the overthrust
zone (V-2 and V-3) are developed dry in less than an hour with a pumping rate of only I
gpm. Similarly, the background well K-3, in the far southwestern corner of the site, and
well K-5, were also developed dry in less than one hour with the pumping rates of I and
2 gpm respectively. Well K-I developed a drawdown of about 20 feet during re-
development and removal of approximately 250 gallons of water. The only two bedrock
wells that were not developed dry or did not exhibit an excessive drawdown during the
limited re-development water withdrawal, are K-4 and K-6. These two wells are located
in the estimated zone of influence of the artesian well and the artesian aquifer discharge
into the shallow bedrock zone (see Figure A6) which explains their different
characteristics.

Conclusion

The shallow (upper) bedrock water bearing zone at the Molycorp York, PA site cannot be
considered as a usable drinking water aquifer. The only usable aquifer at the site is the
deep artesian aquifer developed in the carbonate rocks below the clay aquitard associated
with the Gnatstown Overthrust.

Molycorp York Dose Assessment 6 June, 2004



PINIE

Table A I Water Level Observations during Monitoring Well Re-Development
Molycorp York Facility

York Pennsylvania

Monitoring Well Pumping 1-foot of Well Development
ID Rate Drawdown Observations

removed 250 gallons and
K-1 2 gal/min 20 secondst ° dropped water level 19.89 feet

removed 190 gallons and
K-2 I gal/min 240 seconds dropped water level 11.65 feet
K-3 I gal/mm 53 seconds developed dry in 48 minutes

removed 250 gallons and
K-4 2 gal/min 180 seconds dropped water level 5.25 feet(2)
K-5 2 gal/min 35 seconds developed dry in 48 minutes

removed 190 gallons and only
K-6 I gal/mm 30 seconds dropped water level 10.68 feet
V-2 I gal/min not measured developed dry in 12 minutes
V-3 I gal/min 20 seconds developed dry in 51 minutes

Footnotes:
I) After an initial rapid drop (19.18 feet in the first ten minutes) the water level dropped an
additional 0.71 feet over the next 120 minutes.
2) During the development of this well, the water level dropped down to 10.89 ft below toc
after 70 minutes of pumping and then recovered to 7.49 ft below toc.
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Figure Al Molycorp, York, PA Site Layout and
Underlying Geology (Vail Engineering, 1990,
and Foster Wheeler, 1995)
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# Permanent and Temporary
Monitoring Wells in 1990
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gure A3 Molycorp, York, PA Site
onitoring Wells Included in the 1990 Study

Data Source: Vail Engineering, 1990).
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Observed Influence
From Artesian Well:

S No Apparent Influence

S Moderate Influence

# Strong Influence

/\/ Estimated Zone of Influence

Figure A4 Molycorp, York, PA Site
Observed Influence of Artesian Well
On 1990 Monitoring Wells
(Data Source: Vail Engineering, 1990)
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Estimated Yield of 1990 Wells
(in gallons per minute):

X Well Pumped Dry

a <0.1
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/\/ Estimated Zone of Influence
of Artesian Well

Figure A5 Molycorp, York, PA Site
Estimated Yield of 1990 Wells
(Data Source: Vail Engineering, 1990)
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S (Foster Wheeler 1995 Wells)

Estimated Zone of Influence
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Figure A6 Molycorp, York, PA Site
Historic (Foster Wheeler, 1995)
and Current Shallow Bedrock Wells.
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Figure A7 Molycorp, York, PA Site
I _ _ __ Potentiometric Elevations in Upper
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
Scenario Res. GardenerRes. Gardener

(

Applicable Pathways
External Gamma

Inhalation
Plant Ingestion
Meat Ingestion
Milk Ingestion

Aquatic Foods
Drinking Water

Soil Ingestion
Radon

Find Peak Pathway Doses

X
X

,X

X
X
X

X X

X X

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (RN = See footnote for reference number)

Contaminated Zone Area of contaminated zone (rrf) 1.000E+04 1 .052E+04:- t.052E+04 AREA 2.6 acres (= 10,521 square meters).

Thickness of contaminated zone 2.000E+00 .3.000E+0W 3.000E&00 THICKO The thickness of contaminated zone is the average depth of material where samples
(meters) I I _,,. Z _; . . show elevated concentrations (3 meters).
Length parallel to aquifer flow (m) 1.OOOE+02 .1.030E+02- ..1.030E+02 . LCZPAQ The square root of the contaminated zone area was used.

Soil Concentrations Basic radiation dose limit 2.500E+01 2.500E+01 2.500E+01 BRDL NRC guideline of 25 mrem/yr
(mrem/vr)
Time since placement of material O.OOOE+00 Ti R3 explains that when radiological surveys are used to derive soil guideline

r) information such as soil/water distribution coefficients, soil radionuclide
ooncentrations and so forth, the elapsed time of waste placement Is considered zero.

Calculation Times Times for calculations (yr) 1.000E+00 1.000E+00 1.OOOE+00 T(2) NA
Times for calculations (yr) 3.000E+00 3.000E+00 3.000E+00 T(3) NA
Times for calculations (yr) 1.000E+01 1.OOOE+01 1.OOOE+01 T(4) NA
Times for calculations (yr) 3.OOOE+01 3.000E+01 3.000E+01 T(5) NA
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MotyCorp York
RESRAD Parameter Information

2.6 Acre Site

(l

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Times for calculations (yr) 1.OOOE+02 1.OOOE+02 1.OOOE+02 T(6) NA
Times for calculations (yr) 3.000E+02 3.000E+02 3.000E+02 T(7) NA
Times for calculations (yr) 1.000E+03 1.OOOE+03 1.000E+03 T(8) NA

Soil Concentrations Initial principal radionuclides O.OOOE+00 . ;3.600E-01-0 SI (4) The average concentration of all subsurface sol samples taken as part of the
(pCVg): Ra-226 -. .: : :. . . -* j .- t characterization activities was used.
Initial principal radionuclides O.OOOE+OO O.OOOE+00 o.oooE+00 S1(7) The average concentration of all subsurface soil samples taken as part of the
(pCig): Th-228 characterization activities was used.
Initial principal radionuclides O.OOOE+00 O.OOOE+00 O.OOOE+00 S1(8) The average concentration of all subsurface soil samples taken as part of the
(pClig): Th-232 characterization activities was used.
Initial principal radionuclides O.OOOE+00 6.800E-01;, ¢6.800E-:91'; Si(10) The average concentration of all subsurface soil samples taken as part of the
(pCg): U-234 c . . * b 9 r . _1 'haracterization activities was used.
Initial pnncipal radionuclides O.OOOE+00 6.800E-01-- 6.800E-01. Si (11) The average concentration of all subsurface soil samples taken as part of the
(pCilq): U-238 - -.-.. _ *r.; .:-.- characterization activities was used.

Cover/Hydrology Cover depth (m) O.OOOE+00 O.OOOE+00 .> See - . COVERO 4 inch cover = 0.1016 meters. 6" cover = 0.15 meters.
Parameler.

. . Justiflatlon;
Density of cover material (g/cm3 ) 1.500E+00 .-1.630E+00 *1.630E+00- DENSCV Average soil density taken from site charactenzation activities.

Cover depth erosion rate (mnyr) 1.OOOE-03 -;1.OOOE-04- -. 1.000E-04 ; VCV R3 Section 14, suggests a 1 E-05 to 6E-05 mryr rate for a permanent pasture area
, .. . times a factor of 3 for a 5% slope. Average of 1 E-05 to 6E-05 =3.5E-05. 3.5E-05

3 = .0001

Density of contaminated zone 1.500E+00 1.630E+00. 1.630E+00 DENSCZ Average soil density taken from site characterization activities.
/qcm)]<.-< ..

Contaminated zone erosion rate 1.OOOE-03 .1.000E.-04 . . 1.000E-04. VCZ R3 Section 14, suggests a 1E-05 to 6E-05 mtyr rate for a permanent pasture area
(mtyr) ; . 7 . times a factor of 3 for a 5% slope. Average of 1 E-05 to 6E-05 = 3.5E-05. 3.5E-05

.i / r 3 =.0001.

Contaminated zone total porosity 4.OOOE-01 4.000E-01 4.OOOE-01 TPCZ The default value was used.

Contaminated zone field capacity 2.000E-01 2.OOOE-01 2.OOOE-01 FCCZ The default value was used.

Contaminated zone hydraulic 1.OOOE+01 1.OOOE+01 1.OOOE+01 HCCZ The default value was used.
conductivity (m/yr) .
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Contaminated zone b parameter 5.300E+00 5.300E+00 5.300E+00 BCZ The default value was used.

Average annual wind speed 2.000E+00 *3.130E+00. 2.000E+00 WIND National Oceanic and Atmospheric Administration (NOAA). National Climatic Data
(m/sec) . Center (NCDC) wind speed for central PA. 7 mph = 3.13 rr/s. This value is

7 - assumed to be representative since it was based on 29 years of annual data
_______ _ _ .obtained bv NOAA for Central PA.

Humidity in air (/cm 3) 8.000200 not used not used HUMID NA. This parameter is only used wen Tritium (H-3) is a principal radionucliIDe.
Evapotranspiration coefticient 5.000E-01 S.OOQE-01 5.OO0E-01 EVAPTR The default value was used.

Precipitation (in/yr) 1.000E+00 1.016E+00 1.016E+00 PRECIP National Oceanic and Atmospheric Administration (NOAA), National Climatic Data
Center (NCDC) precipitation rates for PA. 40 in/yr = 1.016 r/yr. This value is

-_____ _ S ... it; * .--assumed to be representative since it was based on 29 years of annual data
__________ A.;- A_ n . :obtained by NOM for Central PA.

Irrigation (m/yr) 2.000E-01 2.000E-01 2.000E-01 RI The default value was used.

Imgation mode overhead overhead overhead IDITCH Default
Runoff coefficient 2.000E-01 2.000E-01 2.000E-01 RUNOFF The default value was used.

Watershed area for nearby stream 1.000E+06 1.OOOE+06 1.000E+06 WAREA The default value of 1.000,000 mn was used.
or pond (rr2

)

Accuracy for water/soil 1.OOOE-03 1.000E-03 1.0001E-03 EPS NA
~omnputations______

Saturated Zone Density of saturated zone (g/cmi3) 1.500E+00 _ 1,630E+00 1.830E+00; DENSAQ Average soil density taken from site sampling in trenches along seam in 2001.

* ,:-. ,
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RESRAD Parameter Information

2.6 Acre Site
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RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Saturated zone total porosity 4.OOOE-01 4.OOOE-01 4.000E-01 TPSZ The default value was used.

Saturated zone effective porosity 2.000E-01 2.000E-01 2.000E-01 EPSZ The default value was used.

Saturated zone field capacity 2.OOOE-01 2.000E-01 2.OOOE-01 FCSZ The default value was used.

Saturated zone hydraulic 1 .OOOE+02 1 .OOOE+02 1 .OOoE+02 HCSZ The default value was used.
conductivity (mlyr)

Saturated zone hydraulic gradient 2.OOOE-02 2.OOOE-02 2,OOOE-02 HGWT The default value was used.

Saturated zone b parameter 5.300E+00 5.300E+00 5.300E+00 BSZ The default value was used.

Water table drop rate (m/yr) 1 .OOOE-03 1 .OOOE-03 1 .OOOE-03 VWT The default value was used.

Well pump intake depth (m below 1.OOOE+O1 1.000E+01 1.OOOE+01 DWIBWVT The default value was used.
water table)

Model: Nondispersion (ND) or ND ND ND MODEL Non-dispersion option was selected since area > 1,000 m2
Mass-Balance (MB)

Well pumping rate (m3 lyr) 2.500E+02 2.500E+02 2.500E+02 UW The default value was used.

Unsaturated Number of unsaturated zone strata 1 O.OOOE+00. ;0.OOOE+O0 NS There are no unsaturated zones.

Unsat. zone 1, thickness (m) 4.OOOE+400 not used '1notuset7 1H1l) NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Unsat. zone 1, soil density (g/cm3) 1.500E+00 not used ' not used, - DENSUZ(1) NA

Unsat. zone 1, total porosity 4.OOOE-01 - not used -- not used . TPUZ(1) NA

Unsat. zone 1, effective porosity 2.OOOE-01 not used, not used ,, EPUZ(1) NA

Unsat. zone 1, field capacity 2.OOOE-01 ..-not used .u not used FCUZ(1) NA

Unsat zone 1. soil-specific b 5.300E+oo .I not used not used.,- BUZ(1) NA
parameter r-.. , ,

Unsat. zone 1. hydraulic 1.OOOE+01 notused-n .-,not used: HCUZ(1) NA
conductivity (m/yr) -,;. ,,,_N:.:;_.'

Soil Concentrations - Transport Distribution coefficients for Ra-226

Contaminated zone (cmi3/g) 7.000E+01 7.OOOE+01 7.OOOE+01 DCNUCC() The default value was used.

Unsaturated zone (cn3/g) 7.OOOE+01 7.OOOE+01 7.000E+01 DCNUCC() The default value was used.

Saturated zone (cm3/g) 7.OOOE+01 7.OOOE+01 7.OOOE+01 DCNUCU() The default value was used.

Leach rate (/yr) O.OOOE+00 O.OOOE+00 O.OOOE+00 ALEACH() Calculated by model
Solubility constant O.OOOE+00 O.ODE+00 o.oooE+oo SOLUBK() Supplied by model

Distnriution coefficients for Th-228

Contaminated zone (crm3/g) 6E.oOE+04 6.OOOE+04 6.OOOE+04 DCNUCC() The default value was used.
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Unsaturated zone (cm3/g) 6.000E+04 6.000E+04 6.OOOE+04 DCNUCC() The default value was used.

Saturated zone (cnr/g) 6.OOOE+04 6.000E+04 6.000E+04 DCNUCU() The default value was used.

Leach rate (/yr) 0.000E+00 0.000E+00 0.000E+00 ALEACHO Calculated by model
Solubility constant 0.000E+00 0.000E+00 0.OOOE+00 SOLUBK() Supplied by model

Distnbution coefficients for Th-232

Contaminated zone (cm3/g) 6.000E+04 6.OOOE+04 6.000E+04 DCNUCC() The default value was used.

Unsaturated zone (cm3/g) 6.000E+04 6.000E+04 6.000E+04 DCNUCC() The default value was used.

Saturated zone (cm3/g) 6.OOOE+04 6.000E+04 6.000E+04 DCNUCU() The default value was used.

Leach rate (/yr) 0.000E+00 0.000E+00 0.000E+00 ALEACHO ) Calculated by model
. Solubility constant 0.OOOE+00 0.000E+00 0.000E+00 SOLUBK() Supplied by model

Distribution coefficients for U-234

Contaminated zone (cry3/g) 5.000E+01 5.002E+01 5.000E+01 DCNUCC() The default value was used.

Unsaturated zone (cm3lg) 5.OOOE+01 5.OOOE+01 5.000E+01 DCNUCC() The default value was used.

Saturated zone (cm3/g) 5.OOOE+01 5.000E+01 5.000E+01 DCNUCU() The default value was used.

Leach rate (tyr) 0.000E+00 0.OOOE+00 0.000E+00 ALEACH() Calculated by model
. Solubility constant 0.000E+00 0.000E+00 0.000E+00 SOLUBK() Supplied by model

Distnbution coefficients for U-238

Contaminated zone (cnl/g) 5.000E+01 5.000E+01 5.000E+01 DCNUCCO) The default value was used.

Unsaturated zone (cm3/g) 5.000E+01 5.000E+01 5.000E+01 DCNUCC() The default value was used.
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Saturated zone (cm3/g) 5.OOOE+01 5.000E+01 5.000E+01 DCNUCU() The default value was used.

Leach rate (/yr) 0.OOOE+00 0.000E+00 O.000E+00 ALEACHO) Calculated by model
Solubility constant 0.000E+00 0.000E+00 0.OOOE+00 SOLUBK() Supplied by model

Occupancy Inhalation rate (m3/yr) 8.400E+03 J1.226E+04 . 1.226E+04- INHALR The value of 1.4 m3 ihr was referenced from R5 Page 5-19 as a typical adult male

; .- -- breathing rate. Comparing this value to R3 Section 43, shows that 1.4 n9/hr (12,264

m3iyr) it is more conservative than the EPA (1990) referenced value of 11,000 m3/yr
for the reasonable worst-case inhalation rate where activity patterns are not known.

A value of 12,264 m
3/yr will be used for the inhalation rate parameter.

Mass loading for inhalation (gin 9) 1.OOOE-04 1.OOOE-04 1.000E 04 MLINH A value of 1.OE-04 was obtained from Table 6.23 of R2, outdoor air dust loading
factor. This value is applicable when the inhalation pathway is turned on.

Exposure duration (year) 3.OOOE+01 2.500E+01t 2.500E+01. ED USEPA standard default exposure factors for residential scenarios.

Shielding factor, inhalation 4.000E-01 O00E-01 5.000E-01- SHF3 A value of 0.5 was determined by using the air dust loading factor for indoors (5.OE-
5) and outdoors (1.OE-4) obtained from Table 6.23 of R2.

t i '~-, .'v'' *.v

Shielding factor, external gamma 7.OOOE-01 5551 2E-01 .5 512E-01-> SHF1 A value of 0.5512 was selected from Table 2 of R4. R2 states that this value is 0.33.
._ XThe value of .5512 is more conservative and therefore used. R5 shows in Table

6.16 that factors are less than .5512 for most gamma energies and shielding material
'4 types therefore using a value of .5512 is again considered conservative.

Fraction of time spent indoors 5.OOOE-01 5 500E-01 --5.5OOE-01 FIND According to R2, Table 6.23. the total time spent onsite is 275 effective days, 200
days/yr spent inside. 70.83 days/yr spent outside and 4.17 days/yr spent outside

, J UTS >'~gardening. Therefore, the fraction of time spent indoors would be 200/365 = 0.55.

Fraction of time spentoutdoors 2.500E-01 2 .1100E-01, 2.1OE-01 FOTD According to R2, Table 6.23. the totattime spentonsite is 275 effective days, 200
(on site) 7 'U days/yr spent inside. 70.83 days/yr spent outside and 4.17 days/yr spent outside

K,;j!; t; .'_' gardening. Therefore the fraction of time spent outdoors would be (70.83 +
^ ^4.17)/365 = 0.21.

Shape factor flag, external gamma 1.OOOE+00 1.OOOE+00 1.OOOE+00 FS Setting this parameter to 1 shows that the contaminated zone is circular and
therefore the receptor is placed in the center. RI Section 4.6.3.7.
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RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Ingestion, Dietary Fruits, vegetables and grain 1.600E+02 :4.150E+01,- ;-4,150E+01- DIET(1) Avalue of 166 kg/yrwasobtained from R2, Table 6.15, (Othervegetables, 51 +
consumption (kg/yr) f Fruit, 46 + Grain. 69 = 166 kg/y). This applies to a farmer. For the Residential

; *,t/ .£. 5.: <Gardener, it is assumed that their intake is 25% of that of a Farmer. 25% of 166=
41.5

Leafy vegetable consumption 1.400E+01 .2.750E+00 2.750E+&O DIET(2) A value of 11 kglyr was obtained from R2, Table 6.15 for Leafy Vegetables. This
(kglyr) applies to a farmer. For the Residential Gardener, it is assumed that their intake is

,______ _______ _______ ______ . _ _ _ _ _ _ _ _ . , . __ _ S __________ ,-' ''f..25% of that of a F arm er. 25% of 11 = 2.75
Milk consumption (L/yr) 9.200E+01 not used,, not used DIET(3) NA

Meat and poultry consumption 6.300E+01 -not used ,.-.not used, DIET(4) NA

Fish consumption (kgtyr) 5.400E+00 not used not used.- DIET(5) NA

Other seafood consumption (kglyr) 9.OOOE-01 - not used not used DIET(6) NA

Soil ingestion rate (g/yr) 3.650E+01 1.825E+01 1. 825E+01 SOIL R2 Page 6.15, uses a value of 50 mg/d (18.25 gtyr) as the value for the residential
scenario. Also found in R2 Table 6.23. R3 Section 38 references 0.1 g/d (36.5 g/yr)
for the ingestion rate for residential scenario. This 36.5 glyr value was eliminated

because R2 is a more recent and known reference. Therefore, the value of 18.25

Drinking water intake (L/yr) 5.100E+02 - not used,-,; - not used,, DVVI NA

Contamination fraction of drinking 1 .OOOE+00 not used m not used FDW NA
water

Contamination fraction of 1 .OOOE+00 not used- -'not used r' FHHW NA
household water -
Contamination fraction of livestock 1.OOOE+OO not used -, not used FLW NA
water r,;u, ;'.',-;';
Contamination fraction of irrigation 1 .OOOE+00 1.OOOE+00 1 .OOOE+00 FIRW Default, 100%, This is the most conservative value.
water o
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RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# * See footnote for reference number)

Contamination fraction of aquatic 5.OOOE-01 not used- not used .: FR9 NA
food

Contamination fraction of plant .1.OOOE+00 -1.OOOE+00 -1.000E+OO FPLANT Calculated by model.
food

Contamination fraction of meat -1.OOOE+OO not used; not used*, FMEAT NA

7

Contamination traction of milk -1 .OOOE+OO not used -~not used!F WMILK NA

-, M 4 -" -' .', "4>til ;'

1, ., i ..' ' ;

Ingestion, Non-Dietary Livestock fodder intake for meat 6BOOE+01 not used not used. LF5 NA
(kgtday)

Livestock fodder intake for milk 5.500E+01 noijednotused:. LF16 NA
(kglday) . -.d o, '

Livestockwater intakefor meat 5.OOOE+O1 not used not used LW= 5 NA
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( U d a v ) _ _ _ _ _ __ _ _ _ _ _

Livestock water intake for mitk 1.600E+02 not used i; . not used LW6 NA
(kgday) .
Livestock soil intake (kgtday) 5.OOOE-01 not used - . not used, LSI !NAPagetoc w a e ofak 13r York 2 6 Acre+0 Pa a e e Table: w o se . Lv 5 N

Page 9 of 13 York 2-6 Acre Parameter Table



(.

MolyCorp York
RESRAD Parameter Information

2.6 Acre Site

RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# * See footnote for reference number)

Mass loading for foliar deposition 1.OOOE-04 1.OOOE.04 1.000E-04 MLFD A value of 1.OE-04 was obtained from Table 6.23 of R2, outdoor air dust loading
(w/m3) factor. This value is also the RESRAD program default.
Depth of soil mixing layer (m) 1.500E-01 1.500E-01 1.500E-01 DM A value of 0.15 was obtained from Table 6.23 of R2, thickness of surface-soil layer.

This value is also the RESRAD program default.
Depth of roots (m) 9.OOOE-01 9.OOOE-01 9.OOOE-01 DROOT R3. Section 37 states that most of the plant roots from which nutnents are obtained

usually extend to less than 1 m below the surface. Therefore the RESRAD default
value of 0.9 rn was used.

Drinking water fraction from 1.OOOE+00 : not used ! , 'not used- FGWDW NA
ground water

Household water fraction from 1 .OOOE+00 not used,- - not used * FGWHH NA
ground water

Livestock water fraction from 1 .OOOE+00 not used not used FGWLW NA
ground water .

.Imgation fraction from ground 1.OOOE+00 1.OOOE+00 1.OOOE+00 FGWIR Irrigation water (onsile) is assumed to onginate as groundwater, therefore, this
water parameter is set to 1.0 in the residential scenarios. This value is the maximum

allowed for this parameter. Therefore, it is the most conservative assumption.

Ingestion, Non-Dletary - Plant Factors Wet weight crop yield for Non- 7.000E-01 7.000E-01 7.000E-01 YV(1) The default value was used.
Leafy (kglrn2)

Wet weight crop yield for Leafy 1 .500E+00 1 .500E+00 1 .500E+00 YV(2) The default value was used.
(kcim2l

Wet weight crop yield for Fodder 1.100E+00 .not used; -not used ; YV(3) NA
(kg/m2rn. ___________
Growing Season for Non-Leafy 1 .700E-01 1.700E-01 1 .700E-01 TE(1) The default value was used.
(years)
Growing Season for Leafy .2.500E-01 2.500E-01 2.500E-01 TE(2) The default value was used.
(years)
Growing Season for Fodder 8.000E-02 not used not used ' TE(3) NA
(years) a. _ _ ____d ____

Translocation Factor for Non- 1.OOOE-Oi 1 .OOE-01 1.OOOE-01 TIV(1) The default value was used.
Leafy
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RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Translocation Factor for Leafy 1 .OOOE+O0 1 .OOOE+00 1 .oooE+O0 TIV(2) The default value was used. This is the maximum value allowed.

Translocation Factor for Fodder 11.OOOE+0O notused-,, -notusedsed TIV(3) NA

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 2.500E-01 RDRY(1) The default value was used.
Non-Leafy

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 2.500E-01 RDRY(2) The default value was used.
Leafy

Dry Foliar Interception Fraction for 2.500E-01 : not used:.z : not used RDRY(3) NA
Fodder -> --n2'

Wet Foliar Interception Fraction for 2.500E-01 2.500E-01 2.500E-01 RWET(1) The default value was used.
Non-Leafy

Wet Foliar Interception Fraction for 2.500E-01 2.500E-01 2.500E-01 RWET(2) The default value was used.
Leafy

Wet Foliar Interception Fraction for 2.500E-01 not used not used RWET(3) NA
Fodder ...-. V -

Weathenng Removal Constant for 2.000E+01 2.OOOE+01 2.OOOE+01 WLAM The default value was used.
Veletation

Storage Times Storage times of contaminated These parameters are affected by the consumption rates listed above. For example,
foodstuffs (days): if a consumption rate is set to zero the corresponding storage time is irrelevant.

Fruits, non-leafy vegetables, and 1.400E+01 1.400E+01 1 .400E+01 STORT(1) Default value and R2, Section 6.5.3, Table 6.11 & Table 6.23 holding time value for
grain other vegetables or fruit or grain.
Leafy vegetables 1.OOOE+00 1.OOOE+O0 1 .OOOE+00 STORkT(2) Default value and R2, Section 6.5.3, Table 6.11 & Table 6.23 holding time value for

I_ I leafy vegetables.
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RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# = See footnote for reference number)

Milk 1.OOOE+OO 1.OOOE+OO 1.OOOE+OO STORT(3) NA

Meat and poultry 2.OOOE+01 2.OOOE+01 2.OOOE+01 STORT(4) NA

Fish 7.0001E+OO 7.OOOE+OO 7.000E+OO STOR_T(5) NA

Crustacea and mollusks 7.OOOE+OO 7.OOOE+OO 7.000E+O0 STOR_T(6) NA

Well water 1 1.OOOE+00 1..OOOE+00 1.OOOE+OO STORT(7) No reference material available for this parameter therefore, the RESRAD default
._ value was used.

Surface water 1.OOOE+00 1.000E+00 1.OOOE+OO STORT(8) No reference material available for this parameter therefore, the RESRAD default
value was used.

Livestock fodder 4.500E+01 4.500E+01 4.500E+01 STORT(9) NA

Radon Thickness of building foundation 1 .500E-O1 , not used _. :not usedL , FLOOR NA

Bulk density of building foundation 2.400E+OO r. not used,- ,notused-, DENSFL NA
(g/cm

3
) -_,_:,,,_______, ^.,> .

Total porosity of the cover material 4.OOOE-01 ::not used: .not usedi-. TPCV NA

Total porosity of the building 1.OOOE-01 not used-, ;,not used- i TPFL NA
foundation t'

Volumetnc water content of the 5.OOOE-02 n,-,pot used -. not used,, PH20CV NA
cover material

Volumetnc water content of the 3.OOOE-02 not used not used PH20FL NA
foundation

Diffusion coefficient for radon gas - not used n ,not used ' NA
(mtsec):

in cover matenal 2.OOOE-06 w notused z not used DIFCV NA

in foundation matenal 3.OOOE-07 *..not used V- ,not used DIFFL NA
,,,tE~,,,;,8,-l~, .- e~t .
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RESRAD Menu Parameter Default 2.6 Acre 2.6 Acre Parameter Parameter Justification
No Cover With Cover Name (R# - See footnote for reference number)

in contaminated zone soil 2.OOOE.06 not used not used,7,- DIFCZ NA

Radon vertical dimension of mixing 2.OOOE+OO . not used-., > not used ,. HMIX NA

Average building air exchange rate 5.OOOE-01 not used not used REXG NA
(1Ihr)

Height of the building (room) (m) 2.500E+OO not usedm not used . HRM NA

Building interior area factor O.OOOE+00 not used - not used FAI NA

Building depth below ground *1.OOOE+OO *Gnotused. .,-not used - DMFL NA
surface (mi)

Emanating power of Rn-222 gas 2.500E-01 *not used not used; EMANA(1) NA

Emanating power of Rn-220 gas 1.500E-01 .;.-not used. not used, - EMANA(2) NA

RI = User's Manual for RESRAD Version 6.0, July 2001

R2 = Residual Radioactive Contamination From Decommissioning, NUREGICR-5512-Volume 1, June 1994

R3 = Data Collection Handbook to Support Modeling Impacts of Radioactive Material In Soil, Argonne National Laboratory, April 1993

R4 = Preliminary Guidelines for Evaluating Dose Assessments in Support of Decommissioning, Handout, Nuclear Regulatory Commission Workshop, March 18 and 19, 1999.

R5 = Residual Radioactive Contamination From Decommissioning, NUREG/CR-5512-Volume 3, October 1999

NA = Not applicable to the current model because the pathway utilizing the parameter was turned off. The RESRAD summary printout lists each parameter in this table and whether or not it was used In the

site specific model.
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Scenario Res Gard-nerRes. GardeneRes. Gardener

(

Applicable Pathways
Eterdal Gamma X

Inhalat.on X
Plant Ingestion X
Meat Ingestion
Milk Ingestion
Aqualse Foods

Drinhkig Water
Sol Ingestion X

Radon
Find Peak Pathway Doses X

x

x

RESRAD Menu Parameter Detinition and/or General Intormatbon Delault 3.5 Acre wrth 3.S Acre with 3.5 Acre wint Parameter Parameter Justification
2 & 4 Caner 2 Caer *' Cover Name (R4 * See footnole or reference number)

ShMI Slm2 SimO2

Contaminated Zone Area of contaminated zone (m') Area en which contans al the sods samples mi rudonuCdne 1 OOOE-04 . t70E-02 .1 4t6E-04, 1 4162n04 AREA For Simulaton 1. the area of the source at the vobume of1the basement maleoual
concentratlons that are clearly (2 standard deviations) above bo or bAought In the surtace and spread at a thichkess ofO 9m (NUREG 1767 Vol2 App. J
background. This area is assumed Io be circular tor modelinog .4. Thisareais600dI 09m.687m'.
purposes.

' For Simulelton 2 the ecuald area Is used 3 S A-e* .14164 s uare meters
Thicknessofcontamanated zone Thckness Olthe area consdered lo be Ihe conlaminaled zone. 2.000E-00 9000E.0t t OE41 0 1 1500E41 THICKO For Simulaion I the hckness o conlmnnaled zone Is 0.9m.
(metlers)

For Simulation 2, the thickness of contaminated zone Is 3 m . thickness of cover.

Lenoglh parallel to aquier now (m) Thrs length rs he ditance between two paratel rnes that are 1.000E-02 2.580E001 1(t90E-02 t1902E02 LCZPAt The squarerool of the contammiaed zone area was used.
perpendicular Io the directon ot aquifer flow, one at the t

upiradienl edge of the contaminated zone, the other at the
downoradient edge.____

Soil Concentrattons Basr radation dose lrma NRC guridehne ot25 mremryr 2.500E-01 2.500E-01 2.500201 2.500Er01 t RDL NRC gurdeine of 25 mtemlyr
(mnnmrte
Teme since placement ot matenal Thrs In the elapsed ltme, in years, between the placamenot of 0 000200 TI R3 explains that when radroblogcl surveys are used Io dene sod gudelrne
(yi) radioactive materials on-hse and the pertormance of information suach is solwaler distribouton coefilcients, Sol radlonuctide

radiological survey. It in possible Ihat on-SAO radinactie concentrations and so fonh. the elapsed time of waste placement Is considered zero
materials orIginated from ditferent sources and hbve different
placement thmes, Under this stuation. an average value or a
host representative value should be used. Non-zero values ot

ahin parameter should be Input only when the waterlsol
trstibriodn ceicients am ncd avnaible and howe bacgrWa

lve groundwater radlonuclide concentrations were measured
rn radilogical survey. Under such conduions. the Input
oeunrwale concentrahions together wrih the elapsed time
since material placement witl be used to derive waler/sol
concvratron rotios and distribution coethcients. A nonzero
vabje tor this parameter is necessary to acthwae the
roundwater concentraton input bex.

Calcutation Times Trmes tor calculahons tyr) NA I 0002-00 1 OOOE00 I OOO-200 I OOOE200 T(2) NA
Tones for caicularons inrI NA 3 oooe-00 3 OOOE00 3 OOOE-00 3 OOOE+00 T13l NA
Temes tor calculatrons (yr) NA I OO-01 I 000oe01 _I 000 10 I 1.000E.01 Timi NA
Tumes Ior caiculahons (yr) NA 3 oooE0 0 3 000E.01 3 OOOE.01 3 OOOE.01 T(5) NA
Tortes lor caicubluons (yr) NA 1 0002-02 10002.02 1 OOt-02 t.OOOt-02 Tit) NA
Trmesforcalculations(yr) NA 3 0OOE-02 3OO2-02 3.000E*02 3000t-02 T(7) NA
Times tor calculations (nr) NA i oOOE-03 1 OOOE-03 1.000E-03 1.000E-03 T(B0 NA

Sod Concentrations IrIral pnrrcrpal radionuacdes A prnncrpal radronuclide rs one wth a hall-Ile onger than onat O.OE-00 1.502-01 . 2.502.00 2.500E.00 51(4) For Smunlatron 1. the source concentrahon ot the resudual materals anregd to
(yig:Ra-226 half year. account toe moxlng mb clean cover. Initial source concentrations [Thickness of

( v.- contaminted zone (my thickness of basement (3m) * concentration of nateal
b rou-ght o the surtace.

___ , _ _ -:r For Simulain 2. the original source concenlrstion is used

Initial principl radionucudes 0 OOOE-00 1250E 01 22 S E-00 2 600200 SIQ() For Samulation 1. the source concentranton of me residual material s atered Io
(PClg): Th-22t . . ; -; ; .6. tccount tor mixing with clean cover. Intial source concentration * [Thickness Of

bcontaminaled zone (my thickness of basement (3 m) - concentration of material
brought to the surface.

________ _______ Fo Simulati.n 2. the naiginal source concentration is used

pige 
I of Io
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RESRAD Menu Parameter Definition and/or General Information Detuat 3.5 Acre with 3.5 Acre with 3.5 Acre with Parameter Parameter Justdicatiron
r & * Cover 2 Cover 4 Cover Name (RS . See footnote for raference number)

Simi Slm2 Slim

Initial pincipalradnuoe 00002.0 1250- .2 .500200 2.5W0E.00 Stl(i) FPo Si bation I the SounrC conceniration of the residual malenal is atered to
(pCgI: Th-232 a;count for mixing wh clean cover. Initial source concentration ITThickness of

codtaminatedzone (mythicknessofbasemnt(3m)l-concentrationofmaterial
Orought to the ourface.

l______ or Simutatman 2. the original soorce concentration is eyed.
initIal principal radionucldes OOOE-00 120E0.01' 20 00 .00 2 500OO00 S(10) ForSimubtaon the source Concentration of tha residual malenal is anered to
(pCl): U-234 account for mixing wittt clean c [Thickness of

contaminated zone (my thickness ot basement (5 m) . concentration of material
brought lo the Surtface.

________ IFor Simulation 2. the original source concentration in used.
initlal pnncipal radinnuodes OOOE.00 1.250E2OI 2 5002.00 2 000E202 Siltl) FPo S-uiaion 1, the source concentration Of the residual materali aftered to
(pClg): U-238 : - . ., . account for mixing with clean cover. Initial source concentration [Thickness of

contaminated zone (mt hickness oftbasement (3 m) 3- concentration ofmaterial
brought la the surface.

Z___ .Fo_ . -- ____° _ For Simulation 2. the original source concentration In used.
Cover/Hydrology Cover depth (Mi The oanel depth s the distance from the ground surlace to the 00O2OE-00 0 OOE-00 6 100Et - 122Ev00. COVERO FoM Simulation 1, no cover is used. For Simulation 2. a 2 foot and 4 toot cover was

locatin of the uppermoid sod sample with radionuctide -,' , used.
conro ntrtiMs that are dearfly above backround. r ________

Densey oa cover matenda (glenm) The density ms the ratio ot the mass of a matenarl I as volume. 15002-00 15 302En00 not ucol - not used DENSCV Average sut densnty taken from cie chatacterization actduties.

Cover depth erosion rate (mlyr) The coverdeptn ewtsion rate i therate at which sod as I.OOOE03 1000E-C4 10002-04- 1 00OE-04 VCV R3 Section 14 suggests a tE-05 to 6E-05 nSyrrale otra permanent pasture area
removed by erosion. Appendix A of RI has vaues 6 OE404 for 'Il-- I E limes a factor od for a 0% sluts.. Average of 12E-0 to 6E-s 5 SE-OS. 3SE-05'
a 2% slope that can be used In a fmning scenario and 60E-05 3 *.0001
for a 2% sope that Can be used for a nonfarming scenario.
Th vatue can also be calculuted using the Unversa Soit Loss
Equation.

Density ol contaminated zone The density is the rati of te mass of a mateinal to as volume. 1.500E200 1.302n00 I t(E-t00 1 d30ErOO DENSCZ Average sod densey taken fom site characterization actvites.
talcm$I.=-
Contamnated zone erosion fate Thecontaminated ewrosn riestherate alwhich o0io I O( OE03 (0002E04 10002E04 1000E04, VCZ R3 Section 14. suggests a 2E-05 to 6E-OS nv/yf ate fore permanent pastur. area
(ityr) removed by enosion. Thin parameter Ionly I ettect whenthe ' tsimesafactorof3fora Sslope. AverageoflE-05ton62E-05 .3.05. 35SE-05

coverdepth equoszer. AppendixA ofRI has a vlue of6OE 3 -0001.
04 for a 2% slope that can be used in a arming scenario and
6 OE0- tor a 2% slope thnt can be used lur non-farming
scenario. Thin value can a*so be calcutated using the Universa
Soil Losn Equation. _ - = s_ _ _ __;

Contaminated zone total porosity Total poeosayot porous medumi s the ratiofothe pore 4 OOOEO2 4 O Ot01 40OE-01 4000E01O TPCZ The deaun value was used.
volume to the total volume of a representative samnpe. Porosil
values are listed in Tab E 2 of the RI and Table 3 I & 3 2 of

Conlaminated zone fred capacity E-hectme porosity olf porous medium is the ratiooOf the pan of 2 OOOE2t 2 OOOE0Ot 2.000E-0t 2.0002-0I FCCZ Ihe derult value was used.
the pore volume where water can circulate to the total volume
of a representayve rampre. Efective porosity shoutd not be
greater than totdal pooslty. Porosity values are lted hr Table
E27 of the RI and Table 3.1 & 3 20o RR3.

Contaminated zone hydraubc Ths value rednas the rate at which groundwater Wd move 1.000E-01 1.000E-01 1.000E-01 1.000E-01 HCCZ The deault value was used.
eonducivity (c m through solt. Table E.2 of RI hss values.
Contaminated zone b parameter The b parameter is a hydrological parameter used to evaluate 5.300E.00 5.300E-00 5.300E.00 5 30E-00 BCZ The deault Value was used.

the saturation ratio. Values are Isted hr Table E.2 of RI.

Averaye annual wind speed The average annual mwd speeds the overat average of the 2.000E-00 3 ;130En00 .3.1 0E-hO ,13S0EvOO WND Natonal Oceanic and Atmospheic Administraton (NOAA) National Chmatic Data
(ms/sec) wInd speed, measured near the surface hr a one year period. ~'.% Center(NCDC) wind speed for central PA. 7ffmph *313 mis. Thin valueios

_ . V .assumed to be representative since Hwas based on 29 years of annualdata
-. - 4' ____l _ ontoined by NOAA for Central PA.

Humwidity mnar ag/cmt I hs parameter is only relevant to the Tritum model 0.000E-00 not used . not used ; not used HUMID NA . This parameter is only used when Trdaum (H-1 is a prmcrpal radionuclide.
Evapetransperation coerficient The evapotranspetion coaetfmnl represents the total volume 0000 OOOE241 5 0Ct S.000E-Ot 5. OWE-01 EVAPTR The deault value was used.

of water that changes phase, that Is. from the Siquid or soid
state to the gaseous utate. near the ground surface and is
transferred to the atmosphere during a fxed perlod of lime. R3
Figure 12 presents potential values for the United States.
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RESRAD Menu Parameter Definition and/or General Information Default 3.5 Acre with 3.5 Acre with 3.5 Acre with Parameter Parameter Juseiericaton
r & 4'Cover 2' Cover 4'Cover Name (RE = See footnote for reference numeber)

Simi SIm2 S1m2

Precipitaion (hVlyr) The precpttron raule t the average volume otf muter the 1 .000E-00 1.01tE000 OSE.00 .1 .ORItEO0T PRECIP National Oceanic and Atmospeiric Admilistrulion (NOAA). National Cbt nsic Data
form of ran. snow, hail, or sleel that ldas per unil of area and ; :: . _ - Center (NCDC) precipitation rates for PA. 40 In/yr * 1.018 m/yr. This value is
perunofrlime atheni.accordingloSectiono01R3 .- . . , ansoumed to be representative ne itas based on 29 years of annuldata

otntuined by NOAA for Central PA.
Irrgation (mvyr) The otngation rante s the amount of mai1 that as added to the 2.0000 1E-OI 0OOE00 2.000E-01 2 OOOE-01 RI For Simulatoon 1. this parameter was set to Om tcaOndance with NUREG 1757

soi at the site as a arttcial water supply In oeder to permi; Voume 2 Appendi .O For senudtuon 2 the deaut nab. was used.
agricultural use of the land. (Secion 11. R3 & Page E-G. Ri).
Fom RI. the default value for a humid region b 0 2 mlyr wherei
the default for an arid region is yr. R2, Table i 23 Isis 78

cmlyr (2.08 U.m' I it) for the irrigation water appicaton rate.
This value is suffciend to produce moSt Crops. This parameter
does not include water used for Iveslock. p

Irigation mode No info avaiable oneread overhead overnead overhead DITCH oeblud
Runoff coehficent Runoff coeflicient a the liaclion of the average annual 2 OOE-01 2 00OE-0I 2.090E01 2 OOOE-01 RUNOFF The deraut vnau. was used.

precIpItation that does n00 lofitrate into the sod and is not
transfened back Into the atmosphere through
evapotranspration. Values are bund hi Table EA1 of RI and
Table 10 1 of R3.

Watershed aiea tor nearty Stream The watershed a a region contoured by an mtaginary tOn I OOOE-06 1.000E.06 I.O00EE03 I OOOE-05 WAREA The dehtat value ot 11000.000 ni was used.

or pond (is) connecting ridges or summits of high land and drained by or
drnisng Into a river, river system. or a body of wuter

Accuracy for watedsod No etlomation available 1 00E4-03 1.000E-03 1.000E-03 I OOOE-03 EPS NA
conbdtadons

Saturated Zone Densty of saturated zone (gici") The density is the ratio o the mass ol a matenal to ts volume. 1 SOOEnOO 18.6301.00 T1.630E,0 0 1.630E000 DENSAO Average Sod density tahen from site Chatactenzatisn actonties.
The saturated zone l the layer of the uncontaminaled zone thu ' ... H -i r '
les below the contaminated zoane and the unsaturated zone but : .

within the water fable. Typical values of Dry Density are found -i , ; , -, ..
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _in R 3. R d and R IO

Saturated zone total porosity Total porosdy ol a porous medunm is the ratio of the pore 4 000E41 * OOOE01 4.00OE-01 4 OOOE-01 TPSZ The defast value was used.
volume to the total volume of a representatine samwye. Porosdt
vatues are isted in Table E 801 RI and Table 3.1 & 3.201 R3.

Saturated zone eyed.ie porosdy Effecne porosity ofA porous mediom Is ne ratio of the pail of 2.000E-01 2 000E-01 2000E01 20001-0I EPSZ The detauft vabe was used.
the pore volume whtte water can Circulate Io the total vonume
of a representative sample. Effecte porosity should not be
greater than fatal porosay. Porosniy vnaues are tbled hI Table
E8 oftheRI andTable31 &32ofR3

Saturated zone field capaciy Field capactty ts the volumetrtc moisture content o sod iat which 2 OOOE-01 2.00O-01 2.000CEt1 2.000E-01 FCSZ The debaut value was used
(ree) gravity drainage ceases. This l the amount of moisture
that will be retauned In a coumin o Sol against the force of
gravity. The fld capacity Is used as the lower bound Ofthe
moisture content i the son layer.

Saturated zone hydrauic Hydraulic conductity is the measure of the soifs abiliy to 1 .000E-02 1.000E-02 I OOOE-02 1.000E-02 HCSZ The detauft alua was used.
conductivity (m.r transmit water when submitted fo a hydrasuc gradient. Values

are shown in Table E.2 of RI and Tables 5. & * 2 o R3.

Salurated zone hydrauhc gradient The hydrauth gradient is the change an hydrauitc head per unit 2 OOOE-02 2.000E002 2 000E-02 2.000E-02 HGWT The detauN value was used.
If distance of the groundwater low hi agiven direction

Saturated zone b parameter The b parameter is a hydtrological parameter used to evaluale 5.300E-00 5.300E-00 5.300E.00 5 300E-00 BSZ Tee detaut value was used.
the saturation ratio. Values are listed In Table E 2 of RI.

Water table drop rate (mvyr) The water table drop rate is the rate at which the depth ol the 1 OOOE-03 1.000E-03 1.000E403 1.000E-03 VWT The deault value was used.
waler table is lowered

W e1 pump itake depth (m below Accordng to R3. the wel-pump intake depth n the screened I.OOOE.0O 1.000I-01 1.090E-01 1.000E-01 DWtBWT The defauCt nlue was used.
water fable) depth of a wef within the aquler ph. saturated zone).

Model: Nondispers.on IND) or The choice of ND (non-dnperSion) or MB (mass balance) ND ND ND ND MODEL Non-dispersion ophlon was selected since area > 1.000 m2
Mass-Balance (MB) selects which of bwo modes used fr mater/sol concentration

ratio calculations. Selectng uses the ND model where
selecting I uses the MB model. The MB model Is not
recommended for contaminaled zones greater than 1000 of.
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2 & 4 Cover 2 Cover ' Cover Name jR# - See footnote for reference number)

Simi Sim2 Sin2

Well pumping rat$e (m
t

yr) The wul pumping rate is the total volume of wler obtanoed 2500E-02 2 SOOE-02 2.500E-02 2 OOE-02 UW The detaut value was usd.
annualfy from the well or use by humans and livestock. RS
Table 5tS7 slates that 11500 tL is the volume olwmater used to
domestie purposes

Unsaturated Number of unsaturaled zone Number o0 unsaturated zones used tve orodel. I - 0.0E+ 007,50 0.00,O 0oo NS There ae no unsaturated zones.
strata
Unsal. zone t, thckness (m) The unsaturated zone C1 Ps the tst layer ofthe unootamniaa r 4.0E-.00 Potaed us o not used n- ot used H(tl) NA

zone that hes below the contlmanated zone and above the i. l ;
saturated zone - -

Unsat. zone 1 sotdensity (glcv") The densiy s the rato of the mansof a malenal to s volume. I 5OOE-00 not used not used l nut used DENSUZlt) NA

Unsat. zone 1. total porosiy Total porosity of a porous medium Is the rateo ot the pore 40OOOE-01 not used not used P notuseda TPUZ(tf NA
volume to the total volume ol a representalive sample. Porosit
otuel are soted in TleDe E.5 of RI and Table 31 & 3.2 of R3

Unsat. zone 1 effective porosity Effecte porosiy of a porous medlumis the rati ofthe part o 2 000E It not sed -not uitd no1t used EPUZfI) NA
roe pore volume whee wmter can cdnutdoe to the total volume
of a represeotatlve sample. Effectnr ponosey should not be ; - -_ u - .
greater than total porosity. Ponity values are lsted in Table f.' : .,
E_ e otlhe RI and Tabls 3 a 32 of R3

Unsal. zone 1. field capacty Find capacity it the volumetricoislore contentof sodiltmhich 2000E Ot n used trot ueed not used FCUZ(I) NA

(free) gravity drainage ceases. This is the munom t ist re
that mitt beretained I a coltmn o so2 gaginus ttheforce of 71

gravity The ierId capacity Is used as the lower bound of the
moiSture conteot In the ton layer.

Unsat, zone 1 soi-speclic o The t parameter is hydrological parameter used to evaluate 5300E-00 not used notused a not used BUZ(1) NA
paramefer the saturation ratio. Values are listed In Table E.2 of RI.

NOTE: Input for this parameter wit only be required if the water
tu l bd rosp r ote is gre ofer than zelo .. *.r O a,& -- iv E

Unsat zone 1 hydraulic Hydrailc conductlvity ri the measure ol te soirs a2bityto 10OOE.01 not used nnot sisal rot used HCUZ(t) NA
conductivity (frr iravsmn mater when submitted lo a hydraulic gradient. C; :__-:_'__

Sod Concentrations . Transport Distbution coethfents lor Ra-226

Contaminated zone (Crong) Distribution coeffimcens are used to deveoop t eiech-rare OOOtOt 2 SAOEv J54SE03 348E003 DCNUCC() I acii Norlhwest NatonalLaboralory Draft rePoit reereoce
constants between the suruace 50d layer. the unsaturated sol n. . ; .

layer and the squifer i-R2) -
Unsaturared zone (aot) Dlrbuto coefficients are used lo develop lhe lech-rare 70OOOE.01 not u004 nout used port uhod DCNUCC() NA

constants between the surface sot layer, the unsaturated sol.
lver and the aquifer (R2) __- j.-',.

Saturated zone (ani1Q) Distrbution coefficients are used to devetop the leach-rale 7.000E-01 3 54tE-03 .3548E-03 3 548E-03 DCNUCU() Pacific Northwest National Laboratory Draft report reference.
aOmstantS between the surface sot layer, the unsaturated so-
layer and the squifer (R2) ! - _ _ i -

Leach rate l)O OOOE- 00 OOOE-000 0 OOOE-00 ALEACH Caliculated b model
solobility constant 0 OOOEOO C OOOE-OO O0OE-00 SOLURKO Suppwed by model

Distribubon coelffents for Th-225

Contaminated zone (cm/
t

g) Distriboution coeffcents are used to develop the leach-rate e OOOE-04 0OOE-04 6 OOOE-04 6 OOOE-04 DCNUCCO ) The default value was used
constants between the surtface soi loyer, the unsaturated soi
layer nd the aquifer tR2).

Unsaturated zone (cemo/) DLstrloution coeficients are used to develop the leach-rate S.OOOE-04 OOOOE-04 i OOOE-04 6 oooE-04 DCNUCC() The defavE value was used.
constants between Ihe surtface sot layer. the unsaturated sot
layer end the quifer IR2) _

Saturated zone (cm'/g) Diistrbuton coefficients are used to develop the leaCh-fate 6 OOE-04 OOOE-04 0 OOOE-04 .000E-04 DCNUCUI) The delaut value was used.
constants between the surface soC layer, the unsaturated sot
layer and the squiree (R2).

___ __ __ __ Leach rare Il) 0 OOE-oo 00 OOE.00 0 OOOE*00 0 OOOE-00 ALEACH( I Calculated by model
solbirty constant 00000.00 0000 00000 0 000000 SOLUSK( Suppled by model

D~istribotion coefficients tor Th-23r
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Simi SImS Shm2

containvated zone (cmi g Dhstnbutrn coeftfcients ar osed to develop the leaCh-rate 5 000E0 04 e 000 5E04 e 0000-04 e 0 005404 D CNUCCt The detauk value was used.

consfants between the sorface so1 layer, the unsaturated Soo
_ *nd and the auurfer ( R2. _

Unsaturated zone (cnt
t
fg) 0isrbutoo n coetefCrcnt use lord to develop the leach-rate 50000.04 e 0005OE04 5 00 0004 e .0ooE 04 D CNUCC(C ( he ie aui value was used.

constants between the surface sod layer, the unsaturated soi

lwyer and the aquifer (R2).
Saturated zone (cm/9 ) Dstribution ,oefficrents are used ts develop the leah-rate 60000.04 .00eo0oe 50000E-04 6 50E-0004 CNUCU( he default value wan used.

constants between the surface sod layer, the unsaturated &oo
_ _ _ _ layer and the (lurfer 2 R21

ends tote [tr_ 00005.00 0000.00 00005E00 00005. 00 ALEAC00E0 O Calculated by model

Solubolity constant o OOOE0 000 0 000o0oo00 00 00000 00 00000.00 SoLUBKO Suppheed by m odel

Dmtrbuton coefficients for U-234

Contuslvoted zone (cm(m/ g) Dstnbut on coentcents are used to develop the Iahe 5lea 5 0000.01 5 0000E01 5 0000E01 50000.01 DCNUCC() The detauO value as used.

constants between the surface Sol layer, the unsaturated sod

lyer and the aquifer ( R2).2
Unsaturated zone tcns

t
ed Distrdtution coelticrents are used to develop the leachte 5 000E- 01 5.000E- 01 5.000E. 01 5 00E01nE DCNUCCO The default alue was used.

constants between the surface sod layer, the unsaturated sod

l r_ b end thd e aqufer CR2).(
Saturated zone ( ctmg) Distrdibtion coenrfcents are used to develop the leach-tate 5000 0001 5.500E0 01 5.000E01 5 0000001 CNUCU) The detaue value as used.

constants between the surface s00 layer, the unsaturated 005
layer and the aquifer CR2)

leach raft (intl 0 000050 000E.0050 00000.00 00005.00 A LeAcH( Calculated by model

Solulitfy constant 0 00005-00 0 oooe-00 00ODE0000 00000.00 _ SOLUBK( Su)pl d by bvm del

rstrubution conthcaents for U-238

Contaminated zone (cmigl D,,slrIton conffiiens am used to develop the lea h-rate 5 0000*01 s ooo.E01 5.00E-0t 5.000000t01 DCNUCC( The defaut value was used.

constants between the surface so0 layer, the unsaturated sO0

layer and the aqunter i R2).

Unsaturated zone (cmfgC /0r1stbulon coethcrents are used to develop the leach-rate 5 O OE-0 01 S 00E-0 00-0501 5 OOOE0S DCNUCC() The detouk valeas used.

constants between the surface soN layer, the unsaturated s00

layer and the qtater (R2).

Satuatted zone cn
t

lg) itrtbudtion coeffants are used to develop the leach-rate 50000 OOE-01 5 000E n01 5 0000 5000E01 OCNUCU() The defaut value was used.

constants between the surface sod layer. the onsaturated s0o

toyr and the qitfr (R2) _
Leach rate (h y) 0 o000e.o00 0000E. OO00 I0000500 0OOE-O00 ALEACH ) Calcuulted by model

Solubilify constant 0 000E00n00 0OOOOE.00 000.E-00 0005E.00 SOUSOUK1( Suppled by model

Occupancy tnhalatron rate (otyr The value 0114 m'r was referenced hom R5 Page 5.19 asa e 4000.03 1.226E04 not used .not used INHALR The value of 1 4 mlhr was referenced from Rs Page 5-19 as a typrual adut mate

typIcal adult male baeathing rate. Companog mhs value to R3 , breathiog rate. Compariog this votue ts R Sectton 43. shows that 1.4 t?/hr(12.264

Scovan 43v shows thea 1 14 0) re(rIn2d264 ff ,a it is mo0re1. .. ., m 
5
/yt) S Is more conservatwe than the EPA (1990) referenced value o111.000 ne/yr

seomt lhan the EPA (l990) erenrd e ol ll000 . b- _i -;_for toe reasonable worst-case ihnalttion rate where acbviy patterns are not known,

ms'yr thr the reasonable worst-case Inhalabon rate where A vale of 12.204 ni/yr wie be used or the Inhalation rate parameter.

adfiuy patfems m ot known _

Mass bod0ng tsr Ithalation (gmn) The mass loading parameter w tne concentraton of sod 1.000E-04 I OOE-0 4 not used not used MLINH A valve o I O4-04 was o ltamned hoot Table 6.23 o R2. Outdoor air dust loadutg

paticles in Ihe air (Section 3S5 R1). Table 5.23 fsts 1.00 10 fador. This vau is appicable when the Inhalation pathway is thmed on.

as the outdoor ar dust 0.adf r

Exposure duratIon (year) The euposure duration ts the span of tme. an years, dunng 3 o 0oE0o. 2 500E01 -i 500E-01 25000E-01 ED USEPA slandasd defaul emposue tfacors tor residential scenanos.

which an Individual is expected to spend time on the sie. The

default value in RESRAD Is 30 years. ____.__: _

Shintog factor. Mhalation The shIeldIng lacto. desribes the effect o the buIlding 4 000E-1 5000E01 ho l u t used, SHF3 A vanse of 0 Swas determined by using the w d-si load4g lactor for ndoors 15 OE.

strudure on the level of goamma radiation and/or contaminated 5 h ; ) and outdofrs (10E-4) obtained hrom Table 6 23 o R2.

dst esing indoor$. Specifcally, the shielding factor is tee

fraction otoutdoorgamma radiation or confammated dust tnat
wil be available Indoors. The default value for this _ -
dimensionless parameter is 0.4 for the inhaation pathway and

0 7 for the reuemal gamm pathwray. _ _ ____:___.
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Simi SimIn Slm2

Shebng tudctor, eutemal gamma The shieldnmg fabdor descebes the efed of the hiulitug 7.OOOE01 5.512E-C1 noltuset s d SHFI A tlue of 05512.was seleted from Table 2 olR4. 2 stales that rns value Is033
structur on the level ofgamma radiation and/orcontaminated _ The value o .5512 i more conservatie and therefore used. RS5shtwsbitnTable
dust cisting indoors. Specifically, the shielding fador is the iti that fadorsaretessthan .5512fomosstganm energIesandshielding
fraction of outdoorgammwa radiation or contaminated dust that ; material types thereore using a value of.5512 Is again considered conservative.
wi be availabhe Indoors. The deault value for this '- -
dimensionless parameter Is 4tor the inhalation pathway and ' r '
. for the extetnut noons pethasy. . ... . _ _ . _ ! _.' .................. : ,. ._ . ,.

Frachos of tlne spent indoors 1he tradesonof loe spent indoors o005dels the average tradion 5 OOOE501 5 500Et-01 not used .not used FIND Acodmg to R2. Table6 23. the total ten spent onsie is 275 enedie days, 200

of time in a year duing which an individual slays esside a hous a * . ,' dips/r spent inslde, 70183 days/yr spent outside and 4.17 days/yr spent outside
era budding on the contaminated sits (Section 28. R3). t gardening Therefore, thefracdioftotespentindoorswould be2oo/3e55055.

Fradion of lane spent outdoors The thrson of tone spent outdoors onsie a the avelege 2.500E-01 2 100501 nsf used t sed FOTD Accordeig to R2, Table 6 23. the Iotal tone spent Ons0 e is 275 enfedrve days, 200

(ons55e) traction of time in a year during which an individual stays l- yr s tie. 7053 days/pr spent outside asd 4.17 days/yr spent outsideo
outdoors on the site (Section 29. R3). gardening. Thereftore the hadorn oftonie spent outdoors would be (70.53.

rt4 t7v3es . 0 21.

Shape fader flag. eudemal gamma Setting the shape tacterto I shoitsthat the contamiated zone I OOOE.OO IOOOEnOi notund r-. nouSed FS setting this parameterto I shows that the contaminated zone is cicular and
circular or greater than 1200 m2 and therefore the receptor is theretore the receplor Is placed in the center. RI Section 4 6.3 7.

placed In the center (Page 60. Rl & Section 50, R3). '. ,r

Ingestion, Dietary Fruits, vegetables and graes Consumption rate Of aems whether produced onlsteeor Orssae 1 6005.02 .4 t50Eu0l .4 150En0I, 4 iSOGitO$. DIOT(t) A halos 0f 166 kgiy, was obtained tram R2, Table 6.15, (Othervegelablos, 51
consumption (g/r The Contaminated Fraction Parameter takes kito acount the Fruit, 48 -Grarno 69 a IN 1kg/y). This applies tota farmer. For the Resdientil

percentageoftheconsumedlrbsesled portionoltheftermthats Gardenerisassumedthatthewintakeis25%ofthatolaFamer. 25% of IN-
obtained from the cotntminated ste. Consumption rate of / . . .0 41.5
huts, con-esaty (other vegetables), and gain are found in Tasbt
6.5 of R2(4 651 & 09 kg/rmspeaioef). R3 Section 42 ,! i ,,

gives deluat values far Ag but grain (vng, 73 fritU, SI kg/pr)
but R2 provides Inoon al Item. Both R2 and R3Pvafues are
similat .,r .

Leafy vegefable Consumption Consumpton rate of leafy vegetables is found tn Table 615 of 1.400E501 2 750E500 2.750E.00 270E.00t DIET(2) A value of 11 kg/yrwas obNained from R2, Table .1S for Leafy Vegetables. This
(khg P2. R3 Section 44 gives defaunt values but was eliminated .r.--. .; appties to a farmer. Fer the Resdienlial Gardener, it assumed tout their intake is

because R2 ishmore recent . - s _ .:'r 25%ofthatoftaFatner. 25%o011 -275
Mik consumption (Uyr) Contumption rte of mik is tound i Table 0.15 of R2. R3 9 2000E01 not used n- hot used - not used DIET(3) NA

Section 47 gives default values but was esminated because R2 ,-

ismorerecent ..tr,.
Meat and pouktry consumptatin Consumpton tates of meot and poultry wet, 59 kg/yr. & e.30DE.01 roc used, not used not used DIET (4) NA
(hgr poutry, 9Okg")arefoundinTablel5ofR2. R3Section 46 ,

rives values that are similar to R2.
Fish consumption (kg/yr) Consumption at olfish lound on pge 0.28i ot R2. R3 5 400E-0 enot used rot used not used DIET(S) NA

Section 41 gives deaunt values but was etminated because R2
isnmm recent.

Other seafood consumption Consumption rate of other seafood (lobsers, oysters. scatflops 9 OOOE01 nout usd not used nod used DIET(6) NA
(hkgr shomp and other non-fishb is assumed to be zaro _ __ -- :
SaC ngeShon rate (8(Y,) The sill ingestion rate snthe accidental ingestion rate of sod 3 650e.01 itt25E01 -O notsd. not used, SOIL R2 Payee 6 oS uses a value of 50 rng/d (I 825 glyr) as the nlue for the residenbIal

material of noi dust. This value is always appeicable to the g :.scenar. Aso fund is P2 Tabl e 23. 3 sectn 38 relereocos 01 5 d (3e05 g/pr

residential scenario. R2 Page 0.1S. uses a value of 50 mgd N o, t-he Ingestion rate for residential scenario. This 38.5 glyr value was eminsited
18.3 g/rl as the value for the tesidenbal scenaro. Also found because R2 Is a more recent and known relerence. Therefore, the value of 18 26

inR2 Table 23. R3 Section 38 references 0 g/d (38Sg/;) - gSr was used.
f the I*ngstion rate for residential scenario. This 30 5 glyr

value was eliminated because R2 Is a more recent reference.

Dnnking water intake (Utyr) Average amount ofwater consumed by an adult. Rt slates the S t00E-02 inot ut ue ot used nol sutedt DWO NA
_drkinw water insake is 510 Li;. _ '; :__f . ,,,, .

Contfmination tradion of dnnking Fraction of substance used that originates hom Ihe 1 .000E-O nol used not usned not ustid fDW NA
water contaminated ste. Only used when applicable pathway is on. i - - --

Fer enampil, for a scenario that does obtais drnking water
brom onslle, this value is zero. Off-ste water Is assumed to be , r ;
uncontaminated (Page 71. RP). If the drieking water pathway is

ted off tbe value is not used by the program and essntialy -
is ern. _ ___J: -- _

Cot tionfracht ion t Fraction of subsance used thit ongmates hrom the 1 .000E-OO nelued net used t-ot usedn- FPHiHW NA
useod wafer contaminated site. N ; - _ __ ___________ _

Contammalion fractionl koesfoce radon ot subsrance used that onginates from the I OOOE-000 nt used no>tt*ued outused v FLW NA
water contaminated ite _______I__ ._ I _ _ _ _ _ _ _ _ _
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Contamieaton traction of erigatron Fraction oa substance used that ogmates from the 1 OO0E-00 1 000E-Oo '7ruse nolused,- FIRW Defaul 100%. This Mthe mosf conservahve value,
mater contaminated site. I- I-I.,

Contamnaton frachon ol aquatic Fraction ofsubstanca used that orginates fromnhe 5 00000 I notused, notulsed X trotiusd FRs NA
food contaminated sie. only hI effect when the aquatic palhway is ' i -. , .1 - r't;:-

turned on. It is assumed in R3. Section 41 that if there is a
surface wafer body located onsoe it wilt provide 00% of the -

consumed seafood
Contansoation fraction ot plant Fraclon oa substance used feat origmates from the .1 OOOE00 . 000OE00 1 000E.00 -1 OOCOu-O FPLANT Calculatedl by model.
food contaminated se. Only In effect when plant higesfion pathway

o fumed on. R3. Section 42 discusses the percentage of
homegrown vegetable and trit products versus totat product
consumed. As stated In Ri, Section 42 the percentage of
homegrown vegetables consumed in 25% of the olal entake
rate and the percentage of homegrown ruits consumed In 20%
ofthetotalIntakerate. RI referencesNRCReg. Guael 1109

grain consumpton rates. Thin reference provided a
homegrown consumpdion percentage of 24% fof grain.
Averaging these values together produced a fraction ol 23%.

Contamination tracton of meat Fraction of substance used that originates from the I1 OOOE00 'not used not used, r nut used,, FMEAT NA
conlaminafed ste. Only in effect when meat Ingestion pathway r

istfumed on. Ri Secton 45 states that 44%totathnfke o-
4

r- +-- k-'- inishe
beef and poultry In obtained hom onske. R3 referenced a 15;
USDA report for the percentage. This percentage moso likely ,...
has been lowered due to cunenot bwoslock raising practices. -

Therefore, the vatse of 25% seems wore represenative of . .t

today's practices and those for the fure.

Confasamion hction of milk Fraction olsubstance used that ongnates from the I.O0oEnOO E not used roa used. -not used FMILtc NA
contaminated site. Only in effect when mith Ingestion pathway j,

o tuoed on. R3 Section 4? oatS hat 40% ittotal intake of
mno is obtained um omsits sources. R3 refemnced a 5 . -19:7

USDA roped for the percentage. This percentage most likely -

has been lowered due to currntl Inestock raisin practices ..I rM,...... ;. :i : ':.
Therefore. the value of 25% seems mine nepresentatves otf;+ ^-:

today's practices and those for Ihe future. 0 -

Ingestion, Non-Dietary Livestock lodner tntake for meat Rate at which beet animals intake fodder (forag.e hay and 6 8tOE-oOl totused usedus not used LFIS NA
(kg/day) grain). R2 Table 685 Fodder intake (esh forage * stored hay - . .

o seord rain for beef animas. 27 n 14 3 * 44 kgId. ___.V.

Livestock fodder intake for mwik Rate a which milk cows ntake odder lrage, hay, and gran). 5 5OOE-OI not used nol Uedd nt used LF16 NA

(kg/day) R2 Table 6 S, Fodder intake tfresh forage # stoned hay * stored ;

granh) fhr miik cows. 36 * 29 * 2 * e7 kaldJ s - ;
Livestock water intake formea Rate at which beet animals intake water. R2 Table6 8 stitaes 000E-00I not sed not ura not useda LLb NA

___________ _w ,y)ater intake rate for beet animals of 5S k. .d. D

Livestock water ntake for milk Rate at which milk cows intake water. 1.600E002 not used not used not used LW16 NA
___________ ll"2y) - '1'~

Sveotock soi intake (kglday) Rate atwhich beef .n I*and milk cows rotake soi. 5S000E-0 I etused not Used noi uhsed LSI NA

Mass lading for lobar deposition Iable 23 of R2 fsts tne outdoor air dust ioadng factor. I.OOOE-04 1000004 1.000E-04 1000E-04 MLFD A value of 1.OE-04 was obtained from Table 623 of R2. outoor air dust loading

rsrm_ I factor. This vale In also the RESRAD program default.
Depth of sot museng layer (m) Table O23 of R2 hots the value oa 0.15 lot the thickness of 1.500-fE1 1 500E-0f 1.S000E01 1.5SOE401 DM A value of 0.15 was obtaed from Table 6.23 of 12, thickness of surface-soi layer.

surftace sod layer. Thin vaie Is also the RESRAD pneraw default.

Depth of oots () Ins parameer sl oe esiage rioo depth of vaous plants 95090E-01 9 0000 01 9 OOOE-01 9000E-OI DROOT NI. Seacon 37 slates that maulat Othe plant roofs from whch nutnents are obtied

gown i ihe contaminated zone. The root depth varies for usualy e1endto less than I1 bebw he surface. Therefore the RESRAD defauot

different panats. R3. Section 37 states that moso of the plnt vae of .9 in was used.
rots hrom whIch nutrtents are obtained usuoafy eatend to less
than fm below the surface.

Drinkig waer fraction from ot the annkmg waerobtamed tinaonsde ources I .000O00 - o notoed - n ses FGVIDW NA
ground wafer (onundwter or surface water) thi parameter I the ' 7i r -i

percentage oa that wafer that orginctes rom grosudwaer_.
Selecting 1 means 100% o fdrinking waerihobtaied from site
groundwater. Note: Thin parameter In in effect eon when the - -

dtinking water pathway Is umed off : _ _ -__ -_ : ^ _

Page 7 of 1 o Yoik 3 _5 Acre Parameter Tablet



(.
(

MolyCorp York
RESRAD Parameter information

3.5 Acre Site

(

R£SRAD Men. Parameter Definiton and/or General Infnomation Defautt 3.5 Acre with 3.5 Acre w.ih 3.5 Acr with Parameiaer Parameter Justification

r & ; Cover r Cover 4 Cavet Nome (RI A See footnot for reterence number)

Hrousehold water racion from Of the houShoid water obtained irot onst& sources 1.000E-00 ;snot ued7 n notused FGWHH NA
ground water (groundwater or surface waler). this paramerter ts the

percentage of that water that originates from groundwater.
Selectirrg I means I100% of household water is obtained from , .

soe (moundnteter.
Lroestoctt water itractnon from Ot the hveslock water obtasned from onsdl sources 1iOOE*00 not ud ,ot blvd trot uter FGWLW NA
grond water (groundwater or surface water). this parameter Is the

percentage ofthat walerthat originates from groutndwater. -
Setecting I means 10016of ttoestgCkwmateris Obtained fromtlin
rounodwater _ _ : ; 5 : _

irigation hrecton from ground Percentage of trrgatron water obtained from onsle groundwate 1.0000E-O0 OOOE-00 1 OOOE-00 1 OOOE-00 FGWIR Irogation water (onste) is assumed to orngmate as groundwateir thretore. this
wat rather than onsite surface waetr Parameter is set to .0 in the residenbal scenarios. This value is the maoimum

ahlowed for this Parameter. Therefore d is the mosf conservative assumption.

Ingestion, Non-Dietary. Plant Factor, Wet weight cmp yield for No- nlotormatron presented en R2 Section 6 5.7. page 6.23. 7.000E Of 7000E01 7.000E01 7.00E-00 YV(t) The debaut vtaot mas used.

Leafy (ig/mt) Parrmeters in Menu ROt98 ar new to RESRAD in Versron

Wet weight crmp yield for Leafy 1-iotroalon presented mt R2 Section 6 5.7, page 6 23. 1.500E.00 1.500.E00 1 500E-00 1.5OOE-00 YVt2) The deault oalue was used.

iet weigt crop yeld for Fodder intonmation presented en R2 Sedron 6 5.7 page e.23. 1.100E-OO d used . not used Mu t eot ud YV(3) NA

Growing Season for Non-Leafy nformalton presented in R2 Section 6.5 6. page 6 21 and Taot 1.700E001 1.700E0-t 1.7000-Et 1.700E01 TE(t) The defaul value was used.
(years) .12.
Gi rng Season for Leafy information presented an R2 Section 0.5 6 page6 21 and TaoW 2 5OOE-Ot 2.5000-Of 2 SOOE0O1 2.600E0-O TE(2) the detent value was used.
(peers) 012.
Growrog Season for Fodder nformation presented mt R2 Sectin 0 5 . page 6 21 and Talt 0 OOE-02 ntot uMt not used - not used TE(3) NA

N ears) I 12 ._ _________
Transiocatlon Factor for Non- he translocatlon fraon is the fracton ofActiotyeposed on t.OOE-01 OOOE410O t.090E01 1t000E-01 TiVil) The deauit value was used
Leafy platf surfaces that reaches the edible prtns of the nou-leafy

Translocafion Factor, o Leafy The trarnsocalon traction is tn* traction of sanc y deposted on I .000E-00 t .ooE-00 t.000E-0 I OOOE-00 TIV(2) Tn detan valuewas used. Ts at the matrmm value allowed.
plnt surtaces that reaches the edible pads ofthe beay pant.

Translocalhon Factor for Fodder The translocabon fraction is the Ihaclon of alsrry deposited o t .000E-00 not used trot used not used TIV(3) NA
plant surfaces that reaches the edible pans of the fgrans) plant -. :r- . - : .P .

Ory Folik infareptroe F-ctfonr The Interception fraction as defrned ou Page 027, of R2. at te 2 5OOE-0t 2.500E-01 2.500E-C1 2 50O-01 RDRYtI) The debuah value was used.
Non-Leafy raction of deposited actiy that Is retained on plant surfaces.

A value of 0.25 In used for at plant types. R2 does not discuss
a difference between wet and dry fradions.

Dry Forar ilerception Fraction to. The nierception fraction as defned on Page 627 of R2. as the 2500-Eof 2.500SE0 2 5OOE-01 2.50OE-01 RORY(2) The delaut nalu was used
Leafy fraction of deposted actiotty that is retained on plant surfaces.

A value of 0.25 Is used for ml plant types. R2 does not discuss
difference between wet and dry ractions.

Dry Folar Interception Fraction for The interception tracton as defrned on Page 5.27, of R2. rs the 2.500E00 M e *g i t not uned, RDRY(3) NA
Fodder fraction of deposhed activity that is retained on plant surfaces. : . ,

A value of 0 20 is used for u plant types. R2 does not discuss , - , ;- i .

a difference between wet and dry fractions .t -- v t 41<,.2r-.;

Wet Folia Inlerception Fraction The intercepbion fraction as defined on Page 6 27 of R2. is the 2,500E01 2.500E-01 2.5000CEl 2.500E401 RWET(I) The deault value was used.
tor Non-Leafy fraction of deposfted Activity that Is retained on plant surfaces.

value of 0.25 Is used for e plant types. R2 does not discuss
a difeeence between wet and dry fractions.

Wtl Foliar Interceptron Fraction The interception fractron as defned on Page 6 27 of R2. is the 2 SOOEf01 2.500E-01 2 SOOE-Of 2.500E-Ot RWET(2) The deluat value was used.
for Leafy froton of Ceposled acity hat is rtained on plant surfaces.

A value of 0.25 is used for Ol plant types. R2 does not discuss
a difference between wet and dry fractions.
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RESRAD Menu Parameter Deiinrtro and/or GTeneral informatron Default 3.5 Acre with 3.5 Acre with 3.5 Acre with Parameter Parameter J.ustdicatron
2 * 4 Cover 2 Cover 4 Cover Name (Re See footnote for refbrence number)

Simi Slm2 Slm2

Wet Fohar nterceplron Fraction The interception tractron asn dfined on Page 527. of R2.rs the 2 SOOE-01 ,not used - itoted . nothed SRWET(3) NA

for Fodder fraction of deposted activity that is retained on plant surtace s , ; .;-_ .-.

A vlt of 0.25 I used for at pinlt ypes. R2 does not discuss S ^ : 7 _ r

a dmlference between wel and dry fract ons. ;i r . '.

Weathering Removal Constant to No monhoitn on this parameters as m ound. 2 000Es01 2 0OOE-01 2 OQOEv01 2.000E-0i WLAM The delaut value as used.

Storage Times Storage tImes of contasmnated These parameters are affected by the consumption rates ltsted These paramelers are affeced by the consumption rates lsted above. For enampte

foodstuffs (days): above. For example. If a consumption rate is set to zero the da consumption rate r set Is zero the conresponding storage hIme is Irrelevant.

correspondhig storage tIne is ret.vant.
Fnls, non-teaty vegetables. and The storage eme tor ruids noi-leafy vegetaobles and grans a I 400E-011 1400E-01 1.400E.01 1400E-01 STORT(I) elabut value and R2. Secrone 5.3. Table o.11 & Table 6 23 toldogtome value tor
grain the time between harvest and eonsumplrn. othar vefelabtes or trut or gra.
Lea!y vegetables The storage bme for leay vegetabbt esIhe thefte between I 000E-00 1 OOOE0 .000.- 0 1 bOE- 0 1 OOE00 STOR_T(2) Defaul va/se and R2, Sectron 6.5.3. Table _ 11 & Tabte 8.23 holding tIma value tor

_arnesf and consumptlon. leafy vegetables

Milk The storage lime for milt t tIhe time between acqursrtron and 1.000E-00 1.00b .00 1.000E.00 1.000E-00 STOR_T(3) NA
consumption

Meat and poutry The storage Cime for meat and poulry ns Ihe lome between 2.000E.01 2000E.O01 2.000.01 00000E-01 STORTI4) NA
s__ughter and consumpion.

Frsh The storage Imae tor hsh rs the hIme between catch and 7.OO0E.00 7 0OOE.00 7.009E-00 7.000E.00 STORT(S) NA
consumption.r

Cruslacee end mollusls The storage rme for croslaces and mollusks Ib he loe 7 OOOE00 7.000E-00 7.000E-00 7 000E-00 STOR_TI6) NA
between catch and consumfrln

Welt mater The storage Irma lormwee aleroS the lIme between actrlsrson 1 dOOE-00 1.000E-00 It.0dE.00 1 OOOE1 E00 STORT(7) Norefenere malenal avaiabbb Iorlhrs parameler therefore.Ihe RESRAD detau
and consumption,.____ ____ _____ value won used

Surface water The storage Ime for surface wote tsthe Itm between I OooE-tO I .00E-00 1.000E-00 1 000E-0o STOR 115) No reference matenal avalable [or Ihs parameter therefore. the RESRAD deaultl
acquistlon and consumption, I I_ vlue as used

Lrvestock fodder The storage trma tor hvestock n Ih tone between acquisilton 4 5OOE-01 4*500E.01 4-500E-01 4 50oE-01 STORT(9) NA

and consumption.

trs set ofparametes rJ used eten tIhem adon pathways
brned on.

Radon Thnckness olbnldrngtsundalon Thethicrness of the bufdmg loundatton 1s the average I.SOOE01 nol use -d ol used no used-. FLOOR NA
(in) Ihchkness of the building shea struaure in the subsurface of the -..

sol. (Section 26. R3 & Page 73. RI) _ -
Bulk densey ol bulddmg foundabion The denssy of Ihe toundation materal. 2.400E-00 not used eml used nat used CENSFL NA

Intem't - cX._
Total porosuy of the cover malerra Total porosfy ol aporous medrum is the rats of the pore 4 OOOE-01 not used nto used n ot used TPCV NA

volume lothe ftoal volume of a representatfee sample. Ponts-lr
vtlues are listed in Table E.7 of RI and Table 3.1 a 3.2 of _3.

Total porossiy of the burldieg Total porosty of a porous med tm the rato of Ihe pore 1.000WE01 not used sIot uWed (Iot used TPFL NA
undaon volume lothe total volume olf representative sample. Ponis.l) ;-

vluesare htsed i Table E7 of RI and Table31 & f 13 2 of Rs. 3. - .

Votumelc water conlent of the he osumefec maer content roe porous mredrr rs the rsil of 5.000E502 f olt u/ted saolused net used PH20CV NA
cover mateddat the total volume of water present in the pore space to the ntoal , .:-

vo lme of the medium (Page 74, RI & SectonS. RO.31

Volumelnc water content ot the The volumertc aster rohnent in a porous medium Is the ratio o0 3 00DE02 nor used r noo used not used PH20ft. NA

foundation te otal volume of mater present In the pore space to the lotal _ -

volume ofthe medium tPage 74. RI a Secn 6. R3) ; -tr__-
Drtfusion coefclcenl tor radon gas The effecttve radon ddusion coefficrent as the ruts otfe (adod ot used u. of used not used .NA

Cm/nec): fux across the pore area to the gradient of the radon ' r -

eonceneralon hr the pore spaces (Page 75 Rl) _ _-_ _ _ _____ __

n cover maternal The value s set 0o sothaI the program wml generate the 2.0005E06 got used no uSed nout sed . DlFCV NA
value on the basis of the porosity and water content of the

mn Ionudabion matehiat The valeto. .at to .1 no tIhat the program mil generate the 30005E57 sot used - trno used not useed PIFFL NA
velue on the basis of the porosity end maer content Of the

______ _____ _____ medium. -

n contamtoated zone sorl the value n set tot so that the program wtH generate the 2 000E-08 rot used not used r not used DIFCZ NA
value on the bass of the porosoty and water content of the
medium _ __ -_ 2;_-_. ;
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RESRAD Menu Parameter Deitnntion and/or General Information Delault 3.5 Acre with 3.5 Acre wint 3.5 Acre with Paraneter Parameter Justiflcation
2 t1 Cover 2 Cover 4 Cover Name (Re . See footnote for reference number)

Simn Sr1m2 Sim2

Radon vertical dnmensron of The radon vertical drenseon ofl mixing parsmeter a Ie 2.000E-OO vol used7 vol used not used HMIX NA
rnining (in) assumed height to which the radon emiOsion from tire ground

surface is uniormny mixed in the outdoor ai (Page 75. RIA 4

Section 20. Ro)*
Average burldng ma exchange The average buildang ae cctharge rate t the number otlotal SOOOE-01 nctused -not used nor Iusd, REXG NA
rath(I volumsof air contained hi the building that is bei ng ed ,.,an

wri outsrde air per unit ot time. (Page 75. RI & Section 22. R3)

Herghl on the bulding (room) (m) The heolht olihe bu.ldmg (room) parameter is the average 2SOOE-OO out uued - ot Used HRM NA
height of the tin area oi the budding. (Page 75, RI & Section 1J"",
23, RO3 )~.w;rW ,. .. S

3u40irg neenor area tator The budding inrenor area factor a the iractron olhve floor area 0 OOOE.OO 'tin ud _ not Uses t out used FAI NA
bunt onthe conUmnted area (Page75. RI & Section 24. R3).
Sellig the Vahie 0 hidicaies Iht Ithe ensie ftoor ama was
built on the contaminated zone. Setting the value tO prompts
the model in calculate a time-dependent area tuaor on the
basis of an assumed floor area of I OO m2 and the amount of

Ial area extending lto the contaminated zone. i_

Buildrng depth belom ground fhe foundalton deplh below ground surface b the verni c i.OOuE.OO -no used r1iot used trot used DMFL NA
surface (m) distance in the snnl from the very botom of the basement floor

sb o the ground surface. (Page 78, RI & Section 27. R3)

Emanatng power t Rn-222 gas The radon emanation coeficienilis the trachon on the toval 25 OOE-01 out usd U0 i EMANAf1) NA
amount of radon produced by radium decay that escapes from
lhe Soi particles and gets linb the pores o tIhe medium (Secti.id
t. R3 & Page 76. RI).-_ _ _ _ _

Elmanag npowerof Rn.220 ga The radon emanarmon coencrin the traction of the total 1SOOE-01 inot ud not used not used EMANA(2) NA
amount of radon produced by radium decay that escapes rom*

h sot p ricis nd gs lots the pores oi the medium. ... ,,

_ _ _ _ _ _ _t ,_3_&__ _ _ _ _7 t t,_R 1)_ _; '_ _._A S e- ,io n _ I ._ R 3 _ & _ P a g e........RI ).__ _ _ _ _ _ _ _...__ _ _ _ _ _ _ _.._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __'_!_ _ _ Y ! _

RI = Useres Manual for RESRAD Version 6.0. July 2001
R2 = Residual Radioactive Contamination From Decommissioning, NUREGICR-5512-Volume I. June 1994
R3 * Data Collection Handbook to Support Modeling Impacts of Radioactive Material In Soil, Argonne National Laboratory. April 1993
R4 = Preliminary Guidelines for Evaluating Dose Assessments in Support of Decommissioning. Handout Nuclear Regulatory Commission Workshop, March 18 and 19, 1999.
RS = Residual Radioactive Contamination From Decommissioning, NUREG/CR-5512-Volume 3, October 1999

Pace so of to York 3_5 Acre Parameter Tabel



ATTACHMENT C

RESRAD OUTPUT



RESRAD SUMMARY REPORT

2.6-ACRE AREA

NO COVER



RESRAD, Version 6.22 T4 Limit - 0.5 year 06/2812004 14:00 Page 1

Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Table of Contents

*. /art I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ...

Site-Specific Parameter Summary ..........................

Summary of Pathway Selections ...........................

Contaminated Zone and Total Dose Summary .................

Total Dose Components

Time - 0.000E+00 ....................................

Time - 1.000E+00 ....................................

Time = 3.000E+00 ....................................

Time - 1.000E+01 ....................................

Time - 3.000E+01 ....................................

Time a 1.000E+02 ....................................

Time - 3.000E+02 ....................................

Time - 1.000E+03 ....................................

Dose/Source Ratios Summed Over All Pathways ..............

Single Radionuclide Soil Guidelines ......................

Dose Per Nuclide Summed Over All Pathways ................

Soil Concentration Per Nuclide ..........................

2

4

8

9

10

11

12

13

14

15

16

17

18

18

19

19



RESRAD, Version 6.22 T4 Limit = 0.5 year 06/28/2004 14:00 Page 2

Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Dose Conversion Factor land Related) Parameter Summary

File: FGR 13 Morbidity

I Current j Parameter

Menu Parameter | Value | Default Name

I I I I
B-1 Dose conversion factors for inhalation, mrem/pCi: I I I
B-1 Pb-210+D 2.3201-02 | 2.320E-02 | DCF2( 1)

B-1 | Ra-226+D 8.600E-03 | 8.600E-03 | DCF2( 2)

B-1 | Ra-228+D | 5.080E-03 5.080E-03 | DCF2( 3)

B-1 Th-228+D 3.450E-01 | 3.450E-01 | DCF2( 4)

B-1 |Th-230 | 3.260E-01 | 3.260E-O1 DCF2( 5)

B-1 | Th-232 | 1.640E+00 1.640E+00 | DCF2( 6)

B-1 U-234 | 1.320E-01 | 1.320E-01 | DCF2( 7)

B-1 | U-238+D 1.180E-01 | 1.180E-01 | DCF2( 8)

D-1 Dose conversion factors for ingestion, mrem/pCi: j I I
D-1 | Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 1)

D-1 Ra-226+D | 1.330Z-03 | 1.3303-03 | DCF3( 2)

D-1 | Ra-228+D | 1.440E-03 | 1.440E-03 | DCF3( 3)

D-1 Th-228+D| 8.080E-04 | 8.080E-04 | DCF3( 4)

D-1 Th-230 | 5.480E-04 | 5.480E-04 | DCF3( 5)

D-1 Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 6)

D-1 U-234 | 2.830E-04 | 2.830E-04 | DCF3( 7)

D-1 U-238+D | 2.690E-04 | 2.690E-04 | DCF3( 8)

I.I I I
D-34 | Food transfer factors: I I I
D-34 2b-210+D plant/soil concentration ratio, dimensionless 1.OOOE-02 I 1.0003-02 I RTF( 1,1)

Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.000E-04 | RTF( 1,2)

SJ I Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.000E-04 | RTF( 1,3)

D-34 | I 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.OOOE-03 | 1.000E-03 | RTF( 2.2)

D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.000E-03 1.OOOE-03 | RTF( 2,3)

D-34 | I
D-34 I Ra-228+D , plant/soil concentration ratio, dimensionless I 4.000E-02 j 4.000E-02 I RTF( 3,I)
D-34 | Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pci/d) 1.OOOE-03 1.OOOE-03 RTF( 3,2)

D-34 | Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.000Z-03 1.000E-03 | RTF( 3,3)

D-34 | I I I
D-34 | Th-228+D , plant/soil concentration ratio, dimensionless 1.OOOE-03 1.OOOE-03 | RTF( 4,1)

D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-04 | l.OOOE-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)

D-34 |

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.OOOE-04 | RTF( 5,2)

D-34 | Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTFC 5,3)

D-34 I I I I
D-34 Th-232 , plant/soil concentration ratio, dimensionless 1.000E-03 1.OOOE-03 | RTF( 6,1)

D-34 | Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OOOE-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 | I I I
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 | 6.00CE-04 | RTF( 7,3)

'*~1 1 1 1
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

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

File: FGR 13 Morbidity

I

I
I

Current I
Value I Default

Parameter

NameParameter

I i i

D-34 I
D-34 I
D-34 I

U-238+D

U-238+D

U-238+D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/IpCi/d)

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

I

I

I

I

I

I

D-5 I3ioaccumulation factors, fresh water, L/kg:

D-5 I Pb-210+D , fish

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-S

D-5

D-5

D-5

D-5

D-5

D-5

D-5>
D-5

D-5

D-5

D-5

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Pb-210+D , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228+D , fish

Th-228+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks

2.500E-03 |

3.400E-04 |

6.000E-04 |

3.OOOE+02 |

1.OOOE+02 |

5. 00OE+01

2.500E+02 |

5.000E+01 |

2.500E+02

1.OOOE+02

5. OOOE+02

1.000E+02 |

5.OOOE+02 |

1.OOOE+02 |

5.000E+02 |

1.OOOE+01 |

5.OOE+01 |

1.000E+01 |
6.OCOE+01 |

2.500E-03 | RTF( 8,1)

3.400E-04 | RTF( 8,2)

6.OOOE-04 | RTF( 8,3)

3.OOOE+02 BIOFAC( 1,1)

1.OOOE+02 | BIOFAC( 1,2)

5.OOE+0: | BIOFAC( 2,1)

2.500E+02 | BIOFAC( 2,2)

5.000E+01 | BIOFAC( 3,1)

2.5OCE+02 | BIOFAC( 3,2)

1.000E+02 | BIOFAC( 4,1)

S.COOE+02 | BIOFAC( 4,2)

1.OOOE+02 | BIOFAC( 5,1)

5.000E+02 | BIOFAC( 5,2)

1.000E+02 | BIOFAC( 6,1)

5.000E+02 | BIOFAC( 6,2)

1.000E+01 | BIOFAC( 7,1)

6.OOOE+01 | BIOAC( 7,2)

1.OOOE+01 | BIOFAC( 8,1)

6.000E+01 | BIOFAC( 8,2)

Th-232

Th-232

, fish

, crustacea and mollusks

U-234 , fish

U-234 , crustacea and mollusks

U-238+D , fish

U-238+D , crustacea and mollusks
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Site-Specific Parameter Ssmmary

I

I Parameter

ROll

R011

Roll

R011

R011

R011

R011

ROll

R011

ROll

R011

ROll

ROllRO 11
Roll

R012
RO12

RO12

R012

R012
R012

R013

R013

R013

R013

R013

R0 13

R013

R013

R013

R013

R013

R013
R013

R013

R013

R013

R014

R014

R014

R014

R014

R013

RO 14

R0 14

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

Times for calculations

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

(yr)

Initial principal radior.uclide

Initial principal radionuclide

Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/g):

(pCi/g):

(pci/g):

(pCi/L):

(pCi/L):

(pCi/L):

Ra-226

U-234

U-238

Ra-226

U-234

U-238

Cover depth (m)

Density of cover material (g/cmD*3)

Cover depth erosion rate (m/yr)

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

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond Cm**2)

Accuracy for water/soil computations

Density of saturated zone (g/c=**3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

hell pump intake depth (m below water table)

Model: Nondispersion (ND) or Mass-Balance (MB)

user

i lnput

| l.052E+04

| 3.0005E+0

| 1.030E+02

2.500E+01

| 0.000E+00

| l.OOOE+00

| 3.OOOE+00

I l.OOOE+01
| 3.0OOE+01

| 1.000E+02

| 3.0OOE+02

| 1.000E+03

| not used

not used

| 3.600E-01

| 6.80CE-O1

| 6.800E-01

not used

not used

not used

| 0.O0OE+00

not used

not used

| 1.630E+00

| 1.000E-04

| 4.000E-01

| 2.0O0E-01

| 1.000E+01

| 5.300E+00

| 3.130E+00

not used

| 5.000E-01

| 1.016E+OO

| 2.000E-01

| overhead

| 2.000E-01

| l.OOOE+06

| 1.000E-03

| 1.630E+00

| 4.000E-01

| 2.000E-01

| 2.OOCE-O1

| 1.000E+02

| 2.000E-02

| 5.300E+00

| 1.OOOE-03

| 1.000E+01

ND

-I.-

Default |

1.000E+04 |

2.000E+00

1.000Z+02

2.500E+01 |

O.000E+00 |

l.OCOE+00

3.000E+00

1.000E+01 |

3.000E+01 |

1.000E+02 |

3.000E+02 |

1.000E+03 |

0.000E+00 |

0.000E+00 |

0.000E+00

0.0C0E+00 |

O.000E+00 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

1.500E+00 I
1.0DE-03 |

2.500E+00 |

1.000E-03 |

4.000E-01 |

2.000E-01

1.OCOE+01 |

5.300E+00

2.000E+00

8.000E+00 |

5.000E-01 |

1.000E+00

2.000E-01

overhead |

2.000E-01 |

1.000E+06 |

1.000E-03

1.500E+00

4.OOOE-01

2.000E-01

2.000E-01 |

1.000E+02 |

2.OCOE-02

5.300E+00

1.0003-03 I
1.000E+01 |

ND

Used by RESRAD

(If different from user input)

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

T( 5)

T( 61

T( 7)

T( 8)

T( 9)

T (10)

I ~I_

Si (

SI(

SI(

Wi(

W1(

W1(

2)

7)

8)

2)

7)

8)

Parameter

Name

__ _

___

___

___

___

_ __

___

_ __

__ _

__ _

_ _

Romberg failures occurred

COVER0

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT

DWIBWT

MODEL

I

I

I

I

I
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Site-Specific Parameter Summary (continued)

. User J I Used by RESRAD I Parameter

iu Parameter I Input J Default I (If different from user input) 1 Name

I . I
R014 Well pumping rate (m**3/yr) I 2.500E+02 j 2.500E+C2 I - UW

i I I
R015 N Number of unsaturated zone strata I 0 I 1 I ___ I NS

I I I I
R016 Distribution coefficients for Ra-226 j I
R016 I Contaminated zone Ccm**3/g) 7.000E+01 I 7.000E+01 I - DCNUCCI 2)

R016 I Saturated zone (cm*-3/g) I 7.000E+01 I 7.000E+01 I --- I DCNUCS( 2)
R016 I Leach rate (/yr) I 0.000E+0 0.000E+00 I 1.475E-03 I ALMACH( 2)
R016 Solubility constant I 0.000E+00 0.000E+00 I not used I SOLUBKI 2)

R016 j Distribution coefficients for U-234 I I I
R016 J Contaminated zone lcr,**3/g) I 5.000E+01 5.OOOE+01 I --- I DCNUCC( 7)
R016 I Saturated zone (cm^*3/g) I 5.000E+01I 5.000E+01 I --- I DCNUCS( 7)
R016 I Leach rate (/yr) 0.000o+00 I 0.OCOE+C0 0 2.063E-03 I ALEACH( 7)
R016 Solubility constant I 0.OOOE+CO I 0.000E+00 I not used I SOLUBK( 7)

R016 I Distribution coefficients for U-238 I I I] 016 I Contaminated zone (cml*3/g) I 5.000E+01 1 5.000E+01 I -- I DCNUCC( 8)

R016 I Saturated zone (cm*-3/g) I 5.000E+01 I 5.000E+01 I --- I DC4UCS( 8)
R016 I Leach rate (/yr) I 0.000E+00 I 0.000E+00 I 2.063E-03 ALEACH( 8)

R016 I Solubility constant I 0.000E+00 O.000E+00 | not used j SOLUBK( 8)

R016 Distribution coefficients for daughter Pb-210 I I I I
Contaminated zone (cm**3/g) 1.OOOE+02 |.000E+02 | --- DQMUCC( 1)

\ Saturated zone (cm-*3/g) I 1.000E+02 I 1.0OE+02 I --- I DCUUCS( 1)
R016 I Leach rate (/yr) I 0.000E+00 O.oooE+00 I 1.034E-03 ALEACH( 1)

R016 j Solubility constant I O.000E+00 I 0.0005+00 I not used I SOLUBK( 1)

I I . I
R016 I Distribution coefficients for daughter Ra-228 I I I
R016 I Contaminated zone (cmn*3/g) I 7.OOOE+01 I 7.000E+01 I I DCNUCC( 3)
R016 I Saturated zone (cm-3/g) I 7.000E+01 I 7.000E+01 - DCNUCS( 31

R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 1.475E-03 | ALEACH( 3)

R016 I Solubility constant I 0.000E+00 0.0COE+00 not used SO''JBK( 3)

R016 I Distribution coefficients for daughter Th-22B I I I
R016 I Contaminated zone (cmi3/g) I 6.000E+04 I 6.000E+04 I - DCNUCC( 4)

R016 Saturated zone (cm*3/g) | 6.000E+04 6.000E+04 | - DCXUCS( 4)

R016 | Leach rate (/yr) | 0.000E+00 | 0.OOOE+00 | 1.726E-06 ALEACH( 4)

R016 I Solubility constant I 0.000E+00 I 0.000E+00 I not used I SOLUBK( 4)

R016 I Distribution coefficients for daughter Th-230 I I
R016 I Contaminated zone Ccm**3/g) I 6.000E+04 I 6.000E+04 I --- DCNUCC( 5)

R016 I Saturated zone (cm-*3/g) 6.000E+04 6.000E+04 I --- I DCNUCS( 5)
R016 I Leach rate (/yr) I 0.000E+00 I 0.OOOE+00 I 1.726E-06 I ALEACH( 5)
R016 s Solubility constant I 0.000E+00 I 0.000E+00 I not used I SOLUBKI 5)

R016 I Distribution coefficients for daughter Th-232
R016 I Contaminated zone (cm*-3/g) I 6.000E+04 6.000E+04 I - DCNUCC( 6)

R016 j Saturated zone (cm*-3/g) I 6.000E+04 I 6.000E+04 I -- I DCNUCS( 6)
' Leach rate (/yr) I 0.000E+00 I 0.000E+00 I 1.726E-06 ALEACH( 6)

Solubility constant I 0.000E+00 I 0.OOOE+00 I not used I SOLUBK( 6)
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File: York 2acre no cover no DW.RAD

Site-Specific Parameter Sumary (continued)

_Au I Parameter

R017

R017

R017

R017

R017

R017

RC17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Inhalation rate (m*-3/yr)

Mass loading for inhalation (g/m'3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS - -1):

I User I

I Input I

l l

I 1.226E+04 I

I 1.00E-04 I

I 2.500E+01 I
1 5.000E-01 |

| 5.512E-01 I
I 5.500E-01 I

I 2.100E-01 I

I 1.000E+00 I
I I

I

IDefault I

).400E+03 I
L.000E-04 |

3.OOOE+01 I
I.OOOE-01 I
7. OOE-01 |

5.000E-01 I
!.500E-01 I
L.000E+00 I

I

Used by RESRAD I Parameter

(If different from user input) I Name

I _ 1-

I

I

I

I

I

I

I

I

I

>0 shows circular AREA.

Outer annular

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

annular

annular

annular

annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

(m),

(m),

(m) ,

(in),

1m),

(m)),

(m)),

(m),

(m),

(m),

(m)),

(m),

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

ring

1:

2:

3:

4:

5 :

6:

7 :

B :

10:

11:

12:

I

I

I

I

I

I

I

I

I

I

I

I

I

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

I

I

I

I

I

I

I

I

I

I

I

I

I

5. GooE+0l

7. 071E+01

0. COOE+00

0. 000E+00

0. OOOE+00

0.000E+00

0. COOE+00

0. 000+E00

0.OOOE+00

C. 00E+00

0. 000E+00

0. 000E+00

I

I

I

I

I

I

I

I

I

I

I

I

I

Outer annular

R017

P017

R017

P017

R017

R017

R017

R017

R017

R017

R018

R018
Pole
R018

R018

R01B

P018

R018

R018
R018
Role

R018
.I

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

| not used

not used

not used

not used

not used

| not used

| not used

not used

not used

| not used

not used

not used

| 4.150E+01

| 2.750E+00

| not used

not used

| not used

not used

| 1.825E+01

not used

| not used

not used

not used

| 1.000E+00

| not used

I-1

not used

I l.COOE+00

| 2.732E-01

| 0.0004E00

0.OOOE+00

I O. OOOS+0

| 0.000E+00

| 0.000E+00

| 0.000E+00

I 0 .0005+00
| 0.000E+00

| 0.000E+00

| 0.0005+00

| 1.600E+02

| 1.400E+01

| 9.200E+01

| 6.300E+01

| 5.400E+00

9.000E-01

| 3.650E+01

| 5.100E+02

| 1.000E+00

| 1.000E+00

I 1.000E+oo
1.000E+00

5.000E-01

I1-1
I -1

INFALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

RAD SHAPE( 1)

RADSHAPE( 2)

FADSHAPE( 3)

RADSHAPE( 4)

RADS4APEC 5)

PAD SHAPEs 6)

PAD SHAPE C 7)

RAD SHAPEC 8)

RAD SHAPE( 9)

RAD SHAPE(10)

RAD SHAP (11)

RAD SHAP (12)

FRACA( 11

FRACA( 2X

FRACAC 3)

FRACA( 4)

FRACA( 5)

FRACA( 6)

FRACA( 7)

FRACA( 8)

FRACA( 9)

FRACA (10)

FRACA(11)

FRACA(12)

DIET(1)

DIET(2)

DIET(3)

DIET(4)

DIET(5)

DIETM6)

SOIL

DWI

FDW

FHHW

FLW

FIRW

FR9

FPLAXT

FMEAT

__ _

___

__ _

__ _

_ _

___

_ _

___

0.500E+00

___
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Site-Specific Parameter Summary (continued)

User I I

Input I Default I

Used by RESRAD

(If different from user input)Parameter

I I

Contamination fraction of milk

R019

R019

R019

R0 19

R019

P019

P019

R0 19

R019

R019

R019

RC19

R19B

R19B

R193

R19B

R193

R19B

R193

R1 9B.

R19B

R19B

R193

R19B

R19B

R19B

Livestock fodder intake for meat Ckg/dayl

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat {L/day)

Livestock water intake for milk {L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m 3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m *2)

Wet weight crop yield for Leafy (kg/m**2)

Wet weight crop yield for Fodder (kg/m**2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

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

C-12 concentration in contaminated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate from soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

DCF correction factor for gaseous forms of C14

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

not used

not used

not used

not used

not used

not used

| 1.000E-04

| 1.500E-03

| 9.000E-0D

not used

not used

not used

| 1.000E+O0

| 7.000E-01

| 1.500E+OC

not used

| 1.700E-01

| 2.500E-01

not used

| l.OOOE-+0

|1.000E+00

not used

| 2.500E-01

| 2.500E-01

not used

| 2.500E-01

| 2.500E-01

| not used

| 2.000E+01

Inot used
not used

not used

not used

not used

not used

not used

not used

not used

not used

| 1.400E+01

| 1.000E+00

| 1.000E+00

| 2.000E+01

| 7.000E+00

I

I

I

i.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

-1

6.8003+01

5.500E401

5.000E+01

1.600E+02

5.000E-01

1.O00E-04

1.500E-0l

9. O00E-01

l.OOOE+00

1.OOOE+00

1.000E+00

1.000E+00

7.000E-01

1.500E+00

1.100E+00

1.700E-01

2.500E-01

8.000E-02

1.O00E-01

1.000E+00

1.O00E+00

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.500E-01

2.000E+01

2.000E-05

3.000E-02

2.000-02

9.800E-01

3. OOE-01

7.000E-07

1.000E-10

2.OOOE-01

2.0003-01

6.894E+01

1.400E+01

1.000E+00

1.000E+00

2.000E+01

7.000E+00

7.OOOE+00

1.000E+00

| Parame

Name

| FMILK

| LFI5

| LFI6

| LWI5

LWI6

LSI

MLFD

|DM

DROOT

FGWD'W

FGWMHH

| FGWLW

| FGWIR

| YV(1)

I YV(2)

| YV(3)

| TEd1)

| TE(2)

| TE(3)

| TIV(1)

| TIV(2)

| TIV(3)

| RDRY(1)

| RDRY(2)

| RDRY (3)

RihET(l)

| RWET(2)

| RWET (3)

WLAM

| C12WTR

| C12CZ

| CSOIL

CAIR

| DMC

| EVSN

REVSN

AVFG4

| AVFG5

a CO2F

| STORPT(I

| STORPT(m

I STORPT

STORPT('

| STORPT(!

| STORPT(t

| STORPT

ter

C14I

C14

C14

C14

C14 I
C14

C14 I
C14 I
C14 I
C14 I

SCOP II
STOR I
STOR P

STOR P

STOR P

STOR I

STOR I

I I

L)

I)
'3)

.5)

75)

[7)

Crustacea and mollusks

Well water
I

I

7. OOOE+00

1.000E+00
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Site-Specific Parameter Surmary (continued)

Parameter

STOR I

STOR I

R021

R021

R021

R021

R021

R021

R021

I

I

I

I

I

I

I

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

R021 in cover material

R021 | in foundation material

R021 X in contaminated zone soil

R021 | Radon vertical dimension of mixing (m)

R021 | Average building air exchange rate (I/hr)

R021 | Height of the building (room) (m)

R021 | Building interior area factor

R021 Building depth below ground surface (m)

R021 | Emanating power of Rn-222 gas

R021 | Emanating power of Rn-220 gas

TITL | Number of graphical time points

TITL Maximum number of integration points for dose

Maximum number of integration points for risk

User |

Input | Default

1.000E+00 | 1.000E+00

4.500E+01 | 4.500E+01

not used 1 l.500E-01

not used | 2.400E+00

not used | 4.000E-01

not used j 1.000E-01

not used I 5.000E-02

not used | 3.000E-02

not used | 2.000E-06

not used | 3.0005-07

not used I 2.OOOE-06
not used | 2.000E+00

not used | 5.000E-01

not used | 2.500E+00

not used 0.OCOE+00

not used 1-1.000E+00

not used I 2.500E-01
not used | 1.500E-01

32 I
17

257 !

I

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Used by RESRAD

(If different from user input)

Paramete

Name

STORTI8)

| STOR T(9)

| FLOORi

DENSFL

| TPCV

TPFL

| PH20CV

| PH20FL

DIFCV

DIFFL

DIFCZ

| HMIX

REXG

|HP14

FAI

DMFL

EMANA(1)

| EMNA(2)

NPTS

LYMAX

KYMAX

r

_ _ _

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma | active

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

3 -- plant ingestion active

4 -- meat ingestion | suppressed

S -- milk ingestion | suppressed

6 -- aquatic foods | suppressed

7 -- drinking water suppressed

8 -- soil ingestion | active

9 -- radon | suppressed

Find peak pathway doses active
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Contaminated Zone Dimensions

Area: 10522.00 square meters

K..-hickness: 3.00 meters

Cover Depth: 0.00 meters

Initial Soil Concentrations, pCi/g

Ra-226

U-234

U-238

3.600E-01

6.800E-01

6. 800E-01

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 2.500E+0l mrem/yr

Total Mixture Sum Hit) - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.OOOE+00 3.OOOE+00 1.000E+01 3.OOOE+01 1.OOOE+02 3.OOOE+02 1.000+03

TDOSE(t): 2.479E+00 2.494E+00 2.520E+00 2.594E+00 2.700E+00 2.566E+00 1.821E+00 5.771Z-01

M(t): 9.91SE-02 9.975E-02 1.008E-01 1.038E-01 1.080E-01 1.027E-01 7.282E-02 2.3C9E-02

Maximum TDOSEWt): 2.713E+00 mrem/yr at t - 42.15 ± 0.08 years

Total Dose Contributions TDOSEji,p,t) for ;ndividual Radionuclides Ui) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 4.215E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

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

Nuclide

26 1.798E+00 0.6626 7.237E-04 0.0003 0.000E+00 0.0000 7.903E-01 0.2913 0.000E+00 0.0000 0.000E+00 0.0000

4 1.3703-04 0.0001 6.929E-03 0.0026 0.000E+00 0.0000 9.758E-03 0.0036 0.0COE+00 0.0000 0.OOOE+00 0.0000

U-238 4.583E-02 0.0169 6.190E-03 0.0023 0.000E+00 0.0000 9.271E-03 0.0034 0.OOCE+00 0.0000 0.000E+00 0.0000

Total 1.844E+0 0.6795 1.384E-02 0.0051 O.O00E+00 0.0000 8.093E-01 0.2983 0.OOOE+00 0.0000 0.000E+00 0.0000

Soil

mrem/yr fract.

3.106E-02 0.0114

2.446E-03 0.0009

2.324E-03 0.0009

3.583E-02 0.0132

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

As mren/yr and Fraction of Total Dose At t = 4.215E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

Nuclide

Ra-226 0.OOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.167E-03 0.0026 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.684E-03 0.0006 0.OOOE+00 0.0000 0.000E+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.601E-03 0.0006 0.OOOE+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 O.000E+00 0.0000 0.0003+00 0.0000 1.045E-02 0.0039 0.000E+00 0.0000 0.000E+00 0.0000

All Pathways'

mrem/yr fract.

2.627E+00 0.9682

2.095E-02 0.0077

6.522E-02 0.0240

2.713E+00 1.0000

Sum of all water independent and dependent pathways.
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Surmary : Yolycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

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

As mrem/yr and Fraction of Total Dose At t - O.OOOE+OO years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 1.948E+00 0.7855

U-234 1.359E-04 0.0001

U-238 4.999E-02 0.0202

Total 1.998E+00 0.8057

Inhalation

mrem/yr fract.

2.713E-04 0.0001

7.553E-03 0.0030

6.751E-03 0.0021

1.458E-02 0.0059

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

4.339E-01 0.1750

1.064E-02 0.0043

l.O11E-02 0.0041

4.547E-01 0.1834

Meat

mremr/yr fract.

O.OCOE+00 C.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

7.192E-03 0.0029

2.666E-03 0.0011

2.534E-03 0.0010

1.239E-02 0.0050

Total Dose Contributions TDOSEfi,p,t) for Individual Radionuclides li) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - O.OCOE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 C.OOOE+00 0.0000

'\,J1 O.OOOE+CO 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

2.554E-05 0.0000

1.933E-05 0.0000

1.837E-05 0.0000

6.324E-05 0.0000

Meat

m er/yr fract.

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

2.389E+00 0.9635

2.101E-02 0.0085

6.941E-02 0.0280

2.479E+00 1.0000

'Sun of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.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.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 1.944E+00 0.7795

U-234 1.356E-04 0.0001

U-238 4.989E-02 0.0200

Ta 9

Total 1.994E+00 0.7996

Inhalation

mrem/yr fract.

2.920E-04 0.0001

7.537E-03 0.0030

6.738E-03 0.0027

1.457E-02 0.0058

Radon

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.O0OE+00 0.0C00

0.000E+00 0.0000

Plant

mrem/yr fract.

4.508E-01 0.1808

1.062E-02 0.0043

1.009E-02 0.0040

4.715E-01 0.1891

Meat

mrem/yr fract.

0:OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OO0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

8.270E-03 0.0033

2.661E-03 0.0011

2.529E-03 0.0010

1.346E-02 0.0054

Total Dose Contributions TDOSEli,pt) 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

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000E+00 0.0000

U-234 0.OCOE+00 0.0000

U-238 0.000E+00 0.0000

.1 0.oooE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.000E+00 0.0000

Plant

mrem/yr fract.

8.594E-05 0.0000

6.021E-05 0.0000

5.723E-05 O.00C0

2.034E-04 0.0001

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E-00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0;000E+00 0.0000

0.COOE+00 0.0000

O.OOOE+00 0.0000

All Pathwaysa

mrem/yr fract.

2.403E+00 0.9638

2.101E-02 0.0084

6.931E-02 0.0278

2.494E+00 1.0000

SUm of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Total Dose Contributions TDOSECi,p,t) for Individual Radionuclides Mi) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 1.937E+00 0.7685

U-234 1.351E-04 0.0001

U-238 4.969E-02 0.0197

Total 1.986E+00 0.7883

Inhalation

mren/yr fract.

3.311E-04 0.0001

7.506E-03 0.0030

6.710E-03 0.0027

1.455E-02 0.0058

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOS+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

4.823E-01 0.1914

1.057E-02 0.0042

1.005E-02 0.0040

5.029E-01 0.1996

Meat

mrem/yr fract.

0.000E+00 0.0000

O.OOO+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OCOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

1.032E-02 0.0041

2.650E-03 0.0011

2.519E-03 0.0010

1.549S-02 0.0061

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides Ui) and Pathways (p)

As nrem/yr and Fraction of Total Dose At t - 3.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.OOOE+00 0.0000

U-234 0.000E+00 0.0000

U-238 0.000E+00 0.0000

: - 0.000E+00 0.0000

Fish

mnrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.COOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.347E-04 0.0001

1.421E-04 0.0001

1.351E-04 0.0001

5.119E-04 0.0002

Meat

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.OCOO

Milk

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

All Pathways-

mrem/yr fract.

2.430E+00 D.9642

2.101E-02 0.0083

6.910E-02 0.0274

2.520E+00 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

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

As rmrem/yr and Fraction of Total Dose At t - 1.OOOE+0l years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 1.911E+00 0.7366

U-234 1.339E-04 0.0001

U-238 4.897E-02 0.0189

Total 1.960E+00 0.7555

Inhalation

mrem/yr fract.

4.484E-04 0.0002

7.400E-03 0.0029

6.614E-03 0.0025

1.446E-02 0.0056

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

5.760E-01 0.2220

1.042E-02 0.0040

9.906E-03 0.0038

5.963E-01 0.2299

Meat

mrem/yr fract.

0.000E+00 0.0000

O.COOE+00 0.0000

0.000E+00 0.0000

C.OOCE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

1.646E-02 0.0063

2.612E-03 0.0010

2.483E-03 0.0010

2.155E-02 0.0083

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.OOOE+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.OOCO

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O. 000+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

1.001E-03 0.0004

4.265E-04 0.0002

4.054E-04 0.0002

1.833E-03 0.0007

Meat

mrem/yr fract.

O.O0OE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+0 0.0000

0.000E+00 0.0000

0.000E+0 0.0000

0.OOOE+00 0.0000

All Pathways'

mrem/yr fract.

2.505E+00 0.9655

2.099E-02 0.0081

6.838E-02 0.0264

2.594E+00 1.0000

ISum of all water independent and dependent pathways.



RESRAD, Version 6.22 T4 Limit - 0.5 year 06/28/2C04 14:CO Page 14

Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Total Dose Ccntributions TDOSE(i,p,t) for individual Radionuclides Ui) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 1.840E+00 0.6814

U-234 1.342E-04 0.0000

U-23B 4.699E-02 0.0174

Total 1.887E+00 0.6989

Inhalation

mrem/yr fract.

6.571E-04 0.0002

7.104E-03 0.0026

6.347E-03 0.0024

1.411E-02 0.0052

Radon

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

7.401E-01 0.2741

1.GOOE-02 0.0037

9.506E-03 0.0035

7.596E-01 0.2813

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.O00+00 0.0000

Soil

mrem/yr fract.

2.748E-02 0.0102

2.508E-03 0.0009

2.383E-03 0.0009

3.237E-02 0.0120

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

As mrem/yr and Fraction of Total Dose At t - 3.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 O.COOE+00 0.0000

I O.OOOE+OO 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+0+ 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+CO 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

4.53BE-03 0.0017

1.218E-03 0.0005

1.158E-03 0.0004

6.914E-03 0.0026

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways,

mrem/yr fract.

2.6133+00 0.9676

2.097E-02 0.0078

6.639E-02 0.0246

2.700E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW..RAD

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

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 1.610E+00 0.6274

U-234 1.744E-04 0.0001

U-238 4.068E-02 0.0158

Total 1.651E+00 0.6433

Inhalation

mren/yr fract.

7.841E-04 0.0003

6.158E-03 0.0024

5.495E-03 0.0021

1.244E-02 0.0048

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

Plant

mrem/yr fract.

8.197E-01 0.3194

8.684E-03 0.0034

8.229E-03 0.0032

8.366E-01 0.3260

Meat

mren/yr fract.

0.000E+00 0.0000

O.O00E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrern/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

3.483E-02 0.0136

2.174E-03 0.0008

2.063E-03 0.0008

3.907E-02 0.0152

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

Radio-

Nuclide mrem/yr fract.

Ra-226 0.OCOE+00 0.0000

U-234 0.000E+00 0.0000

U-238 O.OOOE+00 0.0000

1-_,.1 O.000E+00 0.0000

Fish

mrem/yr fract.

O.O00E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.000E+00 0.0000

O.000E+00 0.0000

0.000E500 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.OC4E-02 0.0078

3.759E-03 0.0015

3.575E-03 0.0014

2.737E-02 0.0107

Meat

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0C00

0.000E+00 0.0000

Milk

nrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways,

mrem/yr fract.

2.485E+00 0.9684

2.095E-02 0.0082

6.004E-02 0.0234

2.566E+00 1.0000

Sum of all water independent and dependent pathways.
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Surnary : Kolycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Total Dose Contributions TDOSE(i,p,t) for Individjal 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)

Grourd

Radio-

Nuclide mrem/yr fract.

Ra-226 l.099E+00 0.6038

U-234 5.135E-04 0.0003

U-238 2.692E-02 0.0148

Total 1.127E+00 0.6189

Inhalation

mrem/yr fract.

5.548E-04 0.0003

4.102E-03 0.0023

3.639E-03 0.0020

8.2963-03 0.0046

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

5.757E-01 0.3162

5.943E-03 0.0033

5.451E-03 0.0030

5.871E-01 0.3225

Meat

mrem/yr fract.

0.000E+00 0.0000

C.0002+00 0.0000

0.OOOE+00 0.0000

0.0002+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

2.4795E-02 0.0136

1.453E-03 0.0008

1.366E-03 0.0008

2.761E-02 0.0152

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

As nrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000E+00 0.0000

U-234 0.OOOE+00 O.O0CO

U-238 0.000E+00 0.0000

.1 0.000E+00 0.0000

Fish

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOCE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

0.000+00 O.OOCO

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

5.258E-02 0.0289

9.395E-03 0.0052

8.933E-03 0.0049

7.091E-02 0.0389

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways-

mrem/yr fract.

1.753E+00 0.9626

2.141E-02 0.0118

4.631E-02 0.0254

1.821E+00 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.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

Radio-

Nuclide mrem/yr fract.

Ra-226 2.890E-01 0.5007

U-234 2.159E-03 0.0037

U-238 6.354E-03 0.0110

Total 2.975E-01 0.5155

Inhalation

rarem/yr fract.

1.459E-04 0.0003

1.029E-03 0.0018

8.607E-04 0.0015

2.035E-03 0.0035

Radon

mrem/yr fract.

0.000E+00 0.0000

O.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

1.514E-01 0.2623

2.443E-03 0.0042

1.290E-03 0.0022

1.551E-01 0.2687

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OO0E+00 0.0000

0.000E+00 0.0000

Milk

nrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

6.518E-03 0.0113

4.021E-04 0.0007

3.231E-04 0.0006

7.243E-03 0.0126

Total Dose Contributions -DOSE(i,p,t) for Individual Radionuclides Ci) and Pathways (p)

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr £ract.

Ra-226 0.OOOE+00 0.0000

U-234 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

- 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

8.796E-02 0.1524

1.411E-02 0.0245

1.317E-02 0.0228

1.152E-01 0.1997

Meat

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0004E00 0.0000

All Pathways,

mrem/yr fract.

5.350E-01 0.9270

2.014E-02 0.0349

2.200E-C2 0.0381

5.771E-01 1.0000

ISum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

\__,ent Product Branch DSRlj,t) (mrem/yr)/(pCi/g)

Ci) 1;) Fraction' t= 0.OOOE+00 1.OOOE+00 3.OOOE+00 1.OOOl+01 3.000E+01 1.000E+02 3.C00E+02 1.000E+03

Ra-226 Ra-226 1.OOO+00 6.605E+00 6.593E+00 6.568E+00 6.482E+00 6.242E+00 5.470E+00 3.757E+00 1.030Z+OO

Ra-226 Pb-210 1.OOOE+00 3.097E-02 8.329E-02 1.813E-01 4.766E-01 1.016E+00 1.434E+00 1.112E+00 4.558E-0l

Ra-226 EDSR(j) 6.636E+00 6.676E+00 6.749E+00 6.958E+00 7.257E+00 6.904E+00 4.869E+00 1.486E+00

U-234 U-234 1.OOOE+00 3.090E-02 3.090E-02 3.089E-02 3.087E-02 3.081E-02 3.064E-02 3.041E-02 2.417E-02

U-234 Th-230 1.OOOE+00 2.200E-07 6.502E-07 1.506E-06 4.475E-06 1.272E-05 3.903E-05 9.618E-05 1.808E-04

U-234 Ra-226 1.OOOE+00 4.218E-09 2.978E-08 1.577E-07 1.401E-06 1.152E-05 1.142E-04 7.935E-04 3.947E-03

U-234 Pb-210 1.OOOE+00 1.574E-11 1.638E-10 1.627E-09 3.792E-08 7.733E-07 1.702E-05 1.814E-04 1.322E-03

U-234 EDSR(j) 3.090E-02 3.090E-02 3.089E-02 3.087E-02 3.083E-02 3.081E-02 3.148Z-02 2.962E-02

U-238 U-238 1.OOOE+00 1.021E-01 1.019E-01 1.016E-01 1.006E-01 9.763E-02 8.828E-02 6.808E-02 3.228E-02

U-238 U-234 1.000E+00 4.380E-08 1.314E-07 3.065E-07 9.189E-07 2.664E-06 8.730E-C6 2.592E-05 6.866E-05

U-238 Th-230 1.000E+00 2.117E-13 1.447E-12 7.548E-12 6.651E-11 5.446E-10 5.371E-09 3.680E-08 1.746E-07

U-238 Ra-226 1.OOOE+0O 1.457E-12 4.532E-12 1.005E-11 4.036E-11 4.055E-10 1.086E-08 2.133E-07 3.043Z-06

U-238 Pb-210 1.OOOE+00 5.592E-12 1.725E-11 3.665E-11 1.021E-10 3.067E-10 2.162E-09 4.727E-08 1.114E-06

U-238 EDSR(j) 1.021E-01 1.019E-01 1.016E-01 1.006E-01 9.763E-02 8.829E-02 6.811E-02 3.235E-02

I Branch Fraction is the cumulative factor for the j t principal radionuclide daughter: CUM3RF(j) - BRF(l)'BRF(2) ... BRF(j).

The DSR includes contributions from associated (half-life 5 0.5 yr) daughters.

Single Radionuclide Soil Guidelines Glit) in pCi/g

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

Suclide

| i) t- 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.COOE+01 l.OOOE+02 3.000E+02 l.OOOE+03

Ra-226 3.767E+00 3.745E+CO 3.704E+00 3.593E+00 3.445E+00 3.621E+00 5.134E+00 1.682E+01

U-234 8.0905E02 8.091E+02 8.093E+02 8.097E+02 8.108E+02 8.115E+02 7.942E+02 8.439E+02

U-238 2.449E+02 2.453E+02 2.460E+02 2.486E+02 2.561E+02 2.832E+02 3.671E+02 7.727E+02

Summed Dose/Source Ratios DSRli,t) in (mrem/yr)/CpCi/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 - 42.15 _ 0.08 years

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

Mi) (pCi/g) (years) (pCi/g) (pCi/g)

Ra-226 3.600E-01 42.80 i 0.09 7.297E+00 3.426&+00 7.297E+00 3.426E+00

U-234 6.800E-01 879 i 2 3.535E-02 7.073E+02 3.082E-02 8.113E+02

U-238 6.800E-01 O.OOOE+00 1.021E-01 2.449E+02 9.591E-02 2.607E+02
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Summary : Molycorp York 2 acre no cover File: York 2acre no cover no DW.PAD

Individual Suclide Dose Sum.ed Over All Pathways

Parent Suclide and Branch Fraction Indicated

__tlide Parent BRF li)

Ci) Mi)

DOSE(i,t), mzem/yr

t= 0.OOOE+00 1.OOOE+00 3.000E+00 1.000E+01 3.OOOE+01 1.000E+02 3.OOOE+02 1.000E+03

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

U-234

U-234

U-234

Fa-226 1.000E+00

U-234 1.000E+00

U-238 1.000E+00

EDOSECj)

Ra-226 1.000E+00

U-234 1.000E+00

U-238 1.000E+00

ZDOSE(J)

U-234 1.000E+00

U-238 1.000E+00

£OSE(IJ)

2.378E+00 2.373E+00 2.364E+00 2.333E+00

2.868E-09 2.025E-C8 1.072E-07 9.528E-07

9.905E-13 3.082E-12 6.833E-12 2.744E-11

2.378E+00 2.373E+00 2.364E+00 2.333E+00

1. 1153-02

1.070E-11

3.8022-12

1.115E-02

2.101E-02

2.978S-08

2. 101E-02

2.998E-02 6.527E-02 1.716E-01

1.114E-10 1.106E-09 2.579E-08

1.173E-11 2.492E-11 6.945E-11

2.998E-02 6.527E-02 1.716E-01

2.247E+00 1.969E+00 1.352E+00 3.709E-01

7.833E-06 7.769E-05 5.396E-04 2.684E-03

2.758E-10 7.387E-09 1.451E-07 2.069E-06

2.247E+00 1.969E+00 1.353E+00 3.736E-01

3.656E-01 ;.161E-01 4.005E-01 1.641E-01

5.259E-07 1.158E-05 1.233E-04 8.988E-04

2.086E-10 1.470E-09 3.214E-08 7.576E-07

3.656E-01 5.162E-O1 4.006E-O1 1.650E-01

2.095E-02 2.083E-02 2.068E-02 1.644E-02

1.811E-06 5.937E-06 1.762E-05 4.669E-05

2.095S-02 2.084E-02 2.070E-02 1.648E-02

2. 101E-02

8.934E-08

2. 1O1E-02

2.101E-02 2.099E-02

2.084E-07 6.24BE-07

2.101E-02 2.099E-02

Th-230 U-234 1.OOOE+00 1.496E-07 4.422E-07 1.024E-06 3.043E-06

Th-230 U-238 1.000E+00 1.4403-13 9.839E-13 5.133E-12 4.523E-11

Th-230 EDOSE(j) 1.496E-07 4.422E-07 1.024E-06 3.043E-06

8.651E-06 2.654E-05 6.540E-05 1.230E-04

3.704E-10 3.652E-09 2.502E-08 1.187E-07

8.651E-06 2.655E-05 6.543E-05 1.231E-04

U-238 U-238 1.000E+00 6.941E-02 6.931E-02 6.910E-02 6.838E-02 6.6393-02 6.003E-02 4.630E-02 2.195E-02

BRFli) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(J) li)

Ra-226 Ra-226 1.000E+00

Ra-226 U-234 1.000E+00

Ra-226 U-238 1.OOOE+00

Ra-226 ES(j):

S0jt), pCi/g

t- 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.OOCE+01 1.000E+02 3.OOOE+02 1.OOOE+03

3.600E-01 3.593E-01 3.579S-01 3.532E-01 3.400E-01 2.975E-01 2.031E-01 5.339E-02

0.000E+00 1.324E-09 1.189E-08 1.308E-07 1.147E-06 1.162E-05 8.092E-05 3.948E-04

0.000E+00 1.2S1E-15 3.368E-14 1.234E-12 3.233E-11 1.078E-09 2.165E-08 3.004E-07

3.600E-01 3.593E-01 3.579E-01 3.532E-01 3.400E-01 2.975E-01 2.032E-01 5.379E-02

Pb-210

Pb-210

Pb-210

Pb-210

U-234

U-234

U-234

Ra-22 6

U-234

U-238

TS (j) :

u-23 4

U-238

ES (i):

1.000R+00

1. 000E+00

1.OOOE+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1.100E-02

1.361E-11

9.663E-18

1. 100E-02

6.78 6E-01

1.924E-06

6.786E-01

3.191E-02

3.6113-10

7.7093-16

3.191E-02

6.758E-01

5.748E-06

6.758E-01

9.475E-02

1.257E-08

9.032E-14

9.475E-02

6.661E-01

1. 888E-05

6.661E-01

2.085E-01 2.911E-01 2.089E-01

2.873E-07 6.471E-06 6.582E-05

6.3403-12 5.044E-10 1.618E-08

2.085E-01 2.912E-01 2.090E-01

6.391E-01 5.531E-01 3.659E-01

5.436E-05 1.568E-04 3.113E-04

6.392E-01 5.532E-01 3.662E-01

5.494E-02

3.709E-04

2.757E-07

5.531E-02

8.616E-02

2.446E-04

8. 641E-02

1.000E+00 6.800E-01

1.000E+00 0.000E+00

6.800E-01

Th-230 U-234

Th-230 U-238

Th-230 ES (J :

1.000E+00 0.000E+00

1.000E+00 0.000E+00

0.000E+00

6.115E-06

8. 665E-12

6.115E-06

1.831E-05

7.777E-11

1.83lE-05

6.058E-05

8.558E-10

6.058E-05

1.78CE-04 5.527E-04 1.366E-03

7.493E-09 7.567E-08 5.218E-07

1.780E-04 5.526E-04 1.367E-03

2.569E-03

2.476E-06

2.572E-03

' Is U-238 1.000E+00 6.800E-01 6.786E-01 6.758E-01 6.661E-01 6.392E-01 5.532E-01 3.662E-01 8.641E-02

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

RESCALC.MXE execution time - 13.03 seconds

Total water/soil iteration failures - 2.
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Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 Morbidity
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D-34
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0-34
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Parameter

Dose conversion factors

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

for inhalation, mrem/pCi:

Dose conversion factors for ingestion, mrem/pCi:

Fb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

Food transfer factors:

Pb-210+D ,

Pb-210+D ,

Pb-210+D ,

Ra-226+D ,

Ra-226+D ,

Ra-226+D ,

Ra-228+D ,

Ra-228+D ,

Ra-228+D ,

Th-228+D ,

Th-228+D ,

Th-228+D ,

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pci/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg) /pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

Current

Value

2.320E-02

8.600E-03

5.080E-03

3.450E-01

3.260E-O1

1.640E+0OO

1.320E-Cl

l.lBE-0I

7.270E-03

1.330E-03

1.440E-03

8.080E-04

5.480E-04

2.73CE-03

2.830E-04

2.690E-04

l.OOCE-02

8.00CE-04

3.000E-04

4.000E-02

l.OOOE-03

l.OOE-03

4.000E-02

1.OOOE-03

1.OOOE-03

1.000E-03

l.OOOS-04

5.000-06

l.OOOE-03

1.OOOE-04

5.000E-06

l.OOOE-03

l.00E-04

5.000E-06

2.500E-03

3.400E-04

6.000E-04

II

i

i

I

j

I

I

j

j

II

II

I

I

I

I

i

I

I

I

I

Paramete:

Default Name

2.320E-02 I DCF2( 1)

3.600E-03 D DCF21 2)

5.080E-03 I DCF2( 3)
3.450E-01 I DCF2( 4)
3.260E-01 I DCF2( 5)
1.640E+00 I DCF2( 6)

1.320Z-01 D OCF2( 7)

1.180E-01 D OCF2( 8)

7.270E-03 J OCF3( 1)
1.330E-03 I DCF3( 2)

1.440E-03 I DCF3( 3)
8.080E-04 I DCF3( 4)
5.480E-04 j DCF3( 5)

2.730E-03 rCF3( 6)

2.830E-04 D 0CF3( 7)

2.690E-04 I DCF3( 8)

l.OOOE-02 I RTF( 1,1)

8.C0OE-04 j RTF( 1,2)

3.CCOE-04 j RTF( 1,3)

4.000E-02 I RTF( 2,1)
l.00E-03 I RTFI 2,2)

l.000E-03 | RTFJ 2,3)

1.000E-02 RTF( 3,1)

1.000E-03 RTF( 3,2)

l.OOOE-03 | RTF( 3,3)

L.OOOE-03 RTF( 4,1)

L.OOOE-04 | RTF( 4,2)

5.000E-06 | RTF( 4,3)

l.OOOE-03 | RTF( 5,1)

l.OOOE-04 RTF( 5,2)

S.OOOE-06 | RTF( 5,3)

l.OOCE-03 | RTF( 6,1)

l.000E-04 | RTF( 6,2)

S.000E-06 | RTF( 6,3)

2.500E-03 | RTF( 7,1)

3.400E-04 | RTFC 7,2)

6.000E-04 | RTF( 7,3)

Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

I

I
I
I

I
I

I

U-234

U-234

U-234 I



RESRAD, Version 6.22 Ti Limit - 0.5 year

Summary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD

06/26/2004 14:22 Page 3

ated) Parameter Sumnary (continued)

13 Morbidity

Dose Conversion Factor (and Rele

File: FGR

Menu I

D-34 |

D-34 |

D-34 |

D-5 I
D-5 I
D-5 I
D-5 I

D-5 I
D-5 I

D-5 I

D-5 I
D-5 I
D-5 I
D-5 I
D-5 I
D-5 I
D-S I
D-5 I
D-5 I
D-5 I

I

u-238+r

U-238+r

U-238+1

Parameter

D

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-'ntake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Pb-210+D , fish

Pb-210+D , crustacea and irollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228+D , fish

Th-228+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks

Th-232 , fish

Th.-232 , crustacea and mollusks

Current

value

| 2.503E-03 |

| 3.400E-04 |

I 6.000E-04 I

I I

| 3.000E+02 |

| 1.000E+02 |

I I
|5.00CE+01|

2.500E+02 |

| 5.000E+01 |

| 2.500E+02 |

| 1.OOOE+02 |

| S.OOOE+02 |

I I
| 1.OOOE+02 |

| 5.000E+02 |

I I
I 1.OOOE+02 |

| S.OOOE+02 |

I I
| 1.OOOE+01 |

| 6.00CE+01 |

I 1.OOOE+01 |

! 6.000E+01 !

Parameter

Default | ame

2.500E-03 | RTFC 8,1)

3.400-04 | RTF( 8,2)

6.OOOE-04 R 1TFC 8,3)

3.OOOE+02 BIOFAC( 1,1)

1.000E+02 BIOFAC( 1,2)

5.000E+01 | BIOFAC( 2,1)

2.500E+02 | BIOFAC( 2,2)

s.oooE+01 | BIOFAC( 3,1)

2.500E+02 BIOFAC( 3,2)

1.000E+02 | DIFAC( 4,1)

5.DOOE+02 | BIOFAC( 4,2)

1.000Z+02 | BIOFAC( 5,1)

5.OOOE+02 | BIOFACI 5,2)

|1.OOOE+02 | BIOFAC( 6,1)

S.000E+02 | BIOFAC( 6,2)

|1.OOOE+01 BIOFAC( 7,1)

6.OOOE+01 | BIOFAC( 7,2)

1.OOOE+01 | BIOFACI 8,1)

6.OOOE+01 | BIOFAC( 8,2)

D-5;
D-5

D-5

D-5

D-5

fl-5

I

I

I

I

U-234

U-234

, fish

, crustacea and mollusks

I U-238+D , fish

I U-238+D , crustacea and mollusks
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Site-Specific Parameter Summary

Parameter

User I

Input I
II

ROll

ROll

ROll

ROll

ROll

ROll

ROll

ROll

|POll

|POll

ROll

ROll

ROll

R012

P 012
R012

P 012

P 012
R012

R013

Roll

R013

P0R13R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R014

R014

R014

R014

R014

R014

R014

Area of contaminated zone *m*2)

Thickness of contaminated zone tm)

Length parallel to aquifer flow (i)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

I

I

I

I

I

I

I

I

I

I

Times

Times

Times

Times

Times

Times

Times

Times

Times

for

for

for

for

for

for

for

for

for

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

tyr)

lyr)

tyr)

tyr)

tyr)

(yr)

tyr)

I yr)

tyr)

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

1pCi/g):

(pCi/g):

(pCilg):
tpCi/L):

(pCi/L):

(pCi/L):

Ra-226

U-234

U-238

Ra-226

U-234

U-238

Cover depth Cm)

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

| Cover depth erosion rate tm/yr)

Density of contaminated zone Cg/cml*3)

| Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

| Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

| Average annual wind speed (m/sec)

| Humidity in air (g/m**3)

| Evapotranspirasion coefficient

| Precipitation (m/yr)

1.052E+04

3. OOOE+00

1. 030E+02

2.500E+01

O.OOOE+00

l.OOOE+Oo

3.000E+00

1.OOOE+01

3.000E+01

1. OOOE+02

3. 000E+02

1.OOOE+03

not used

not used

3.600E-01

6.800E-01

6.800E-01

not used

not used

not used

1.016E-01

1.630E+00

1.000E-04

1.630E+00

1.OOOE-04

4. 000E-Ol

2.000E-01

1.OOOE+01

5.300E+00

3.130E+00

not used

5. 000E-01

1.016E+00

2.000E-01

overhead

2.000E-01

1.OOOE+06

1.000E-03

1.630E+00

4.000E-01

2.OOOE-0l

2.000E-01

1.OOOE+02

2.OOOE-02

5. 300E+00

1.OOOE-03

1.OOOE+01

I

I

I

I

I

Default I

1.000E+04 I
2.OOOE+00 I
1.000E+02 I
2.500E+01 I
0. OOO+00 I
1. OOOE+00

3.COOE+CO

1.OOOE+01

3.000E+01

1. OCOE+02

3.000O+02

1.000Z+03

0.OOOE+00

O.OOOE+00

0.000E+00

0.OOOE+00

0.000E+00

O. OOOZ+00

O.OOOE+00

0. 000E+00

0.000E+CO

1.500E+CO

1.000E-03

1.500E+00

1.OOOE-03

4. 000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8. 000E+CC

5.000E-01

1.OOOE+00

2. 000E-01

overhead

2.000E-01

1.000E+06

1.OOOE-03

1.500E+00

4.000E-01

2.000E-01

2.OO0E-01

1.OCOE+02

2.000E-02

5.300E+00

1.000E-03

1.OOOE+01

I

I

I

I

I

I

I

I

I

I

Si(

Sl(

Sl(

WI t

Wl(

2)

*7)

8)

2)

*7)

8)

T( 2)

TC 3)

TC 4)

T( 5)

T( 6)

Tt 7)

Tt 8)

T7 9)

T(10)

Used by RESRAD

(If different from user input)

I Parameter

I Name

i

| AREA

I THICKO
I LCZPAQ
| BRDL

I TI

___

__ _

__ _

___

___

_ __

_ _

_ _

_ _

_ _

_ __

_ __

___

___

___

Romberg failures occurred

I

I

I

I

I

Irrigation Cm/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m^ 2)

Accuracy for water/soil computations

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

FUMlID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

HGWT

BSZ

VWT
DWIBWT

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

I Saturated zone total porosity
I Saturated zone effective porosity
I Saturated zone field capacity
I Saturated zone hydraulic conductivity tm/yr)

|Saturated zone hydraulic gradient

I Saturated zone b parameter
I Water table drop rate (m/yr)

I Well pump intake depth (m below water table)
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Summary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 In cover.RAD

Site-Specific Parameter Summary (continued)

I
Menu

User I

Input I Default I

Used by RESRAD

(If d fferent from user input)Parameter

i i i

R014 I

R014 I

R015 I

016 |

R016 I
R016 I
R016 I
R016 I

R016

Model: Nondispersion (ND) or Mass-Balance (MB)

Well pumping rate (m**3/yr)

Number of unsaturated zone strata

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cn-*3/g)

Saturated zone (cm *3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-238

Contaminated zone (cm**3/g)

Saturated zone (t**3/g)

Leach rate (/yr)

Solubility constant

R016

R016

R016

R016

RC16

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

I

I

I

ND

| 2.500E+02

0

I 7.000E+Ol
7.OOOE+01

| O.OOOE+00

| 0.OOOE+0O

I 5.000Z+01
| 5.000E+01

| 0.OOOE+00

| 0.000E+O0

| 5.000E+01

| 5.000E+01

| 0.OCOE+00

| O.OOOE+00

| 1.OOOE+02

| 1.OOOE+02

| 0.OOOE+CO

I0.OOOE+00

| 7.OOOE+01

| 7.000E+01

| 7.000E+CO

I0. 000E+00

6.000OE+04

6. OOOE+04

0. OOOE+00

I0. OOOE+00

| 6.000E+04

| 6.000E+04

| O.OOOE+00

| .000E+00

| ND

2.500E+02

I I
1 I

I I
| 7.000E+01 |

7.OOOE+01 |

| O.OOOE+00 |

|O.OOOE+OO0

I I
I I

5.OOOE+01 |

I .000E+00

I 0.OOOE+00
| S.OOOE+01 |

I5.000E+01
O.OOOE+0 |

| O.OOOE+00 |

1.OOOE+02

I I

|.OOOE+02 |

| 0.000E+00 |

| O.OOOE+00 |

7.OOOE+01

| 7.OOOE+01 |

|.OOOE+00 |

|O.OOOE+00

| 6.OOOE+04 |

6.O00E+04

I .000E+00

0.000E+00

I I
I I

6.0000E+O4

6.000E+04

| 0.000E+00 |

| 6.000E+00 |

Distribution coefficients for

Contaminated zone Ccm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for

Contaminated zone (cm**3/g)

Saturated zone (cm*3/g)

Leach rate 1/yr)

Solubility constant

daughter Pb-210

daughter Ra-228

1.475E-03

not used

2.063E-03

not used

2.063E-03

not used

1.034E-03

not used

1.475E-03

not used

1.726E-06

not used

1.726E-06

not used

I Parameter

Name

MODEL

IUW

Ius

| DCNUCC( 2)

| DCNUCS( 2)

| ALEACH( 2)

| SOLUBK( 2)

| DCNUCC( 7)

| DCNUCS( 7)

| ALEACH( 7)

| SOLUBK( 7)

| DCNUCC( B)

| DCNUCS( B)

| ALEACHC B)

| SOLUBKC B)

|DCNUCC( 1)

I DCNUCS( 1)

| ALEACH( 1)

| SOLUBX( 1)

| DCNUCC( 3)

DCUCS( 3)
| ALEACH( 3)

I SOLUBK( 3)

| DCNUCC( 4)

DCNUCS( 4)

| ALEACH( 4)

| SOLUBK( 4)

DCNUCC( 5)

| DCNUCS( 5)

| ALEACHI 5)

| SOLUBK( 5)

Distribution coefficients for daughter Th-228

Contaminated zone (cm**3/g)

Saturated zone (cml*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm**3/g)

Saturated zone (cm*3/g)

Leach rate (/yr)

Solubility constant
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Site-Specific Parameter Summary (continued)

Menu
I

User

Input

I

IParameter

l l

R016

R016

R016

R016

R016

R017

R017

P017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R01l

R0l7

R017

R017

RO017

RO 17

R017

R017

R017

R017

R018

R018

Role

R018

R018
R018

Distribution coefficients for daughter Th-232

Contaminated zone (cm*13/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate Cm**3/yr)

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

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of tine spent outdoors (on site)

Shape factor flag, external garrna

Radii of shape factor array (used if FS - -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m)} ring 5:

Outer annular radius (m), ring 6:

Outer annular radius m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius (n), ring 11:

Outer annular radius Cm), ring 12:

6. OOOE+04

6. OCOE+04

0. 000E+00

0.00DE+0D

1.226E+04

1. 000E-04

2. 500E+01

5. OOOE-01

5.512E-01

5.500E-01

2.IOOE-01

l.OOOE+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

Default |

-I

6.OOOE+04 |

6.000E+04 |

0.OOOE+00

0.OOOE+00 |

8.400E+03 |

1.OOOE-04 |

3.000E+01 |

4.OODE-01 |

7. OOOE-01 |

5.000E-01 |

2.500E-01 |

1.000E+00 |

5.000E+01 |

7.071E+01 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

0.OOOE+00 |

0.OOOE+00 |

0.OOOE+00 |

0. OOOE+00

0.000E+00 |

0.000E+00 |

0.000E+00 |

1.000E+00 |

2.732E-01 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

0.OOOE+00 |

0.000E+00 |

0.OOOE+00 |

0.000S+00 |

0. OOOE+00|

1.600E+02 |

1.400E+01 |

9.200E+01 |

6.300E+01 |

5.400E+00 |

9.000£-01 |

3.650E+01 |

5.100E+02 |

Used by RESRAD

(If different from user input)

Parameter

Name

I

DCIUCC C

DCNUCSC

ALEACHC

SOLUBN

6)

6)

6)

6)

1.726E-06

not used

>0 shows circular AREA.

Fractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

INHALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

RADSHAPE( 1)

RADSHAPE C 2)

RADSHAPER 3)

RADSHAPEC 4)

RAD_SHAPEC 5)

FAD SHAPEC 6)

FAD SHAPEC 7)

RAD SHAPE( 8)

RAD SHAPEC 9)

RAD SHAPE(10)

RAD SHAPE li)

RAD SHAPE(12)

FRACAC 1)

FRACA( 2)

FRACAC 3)

FRACAC 4)

FRACAS 5)

FRACA( 6)

FRACA( *7)

FRACAC 8)

FRACAC 9)

FRACA(10)

FRACA(11)

FRACA(12)

DIET(1)

DIET(2)

DIET(3)

DIET(4)

DIET(5)

DIET(6)

SOIL

DWI

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

4.150E+01

2.750E+00

not used

not used

not used

not used

1.825E+01

not used

I Soil ingestion rate (g/yr)
I Drinking water intake (L/yr)
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Summary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD

Site-Specific Parameter Summary (continued)

Menu

I

I

User I I
Input I Default I

Used by RESRAD I Parameter

(If different from user input) I NameParameter

I I I

R018

ROiB
R018

R018

R018

R018

R018

R019

R019

R019

R019

3019

R019

R019

R019

3019

3019

R019

3019

30193

RMl

R19B

R19B

R193

R19B

R19B

R19B

R193

R193

R19B

R193

R19B

R193

R193

C14

Cl4

Cl4

Cl4

Cl4

C14

C194

C14

C14

I19

Contamination fraction

Contamination fraction

Contamination fraction

Contamination fraction

Contamination fraction

Contamination fraction

Contamination fraction

Contamination fraction

of drinking water

of household water

of livestock water

of irrigation water

of aquatic food

of plant food

of meat

of milk

Livestock fodder intake for neat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk CL/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m -3)

Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy ikg/m*2)

Wet weight crop yield for Leafy kg/m "2)

Wet weight crop yield for Fodder Ckg/m"2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy

Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

C-12 concentration in water tg/cm**3)

C-12 concentration in contaminated soil Cg/g)

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil Cm)

C-14 evasion flux rate from soil (1/sec)

C-12 evasion flux rate frcm soil (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

DCF correction factor for gaseous forms of C14

not used

not used

| not used

| l.OOOE+00

not used

I-I

not used

| not used

not used

not used

not used

not used

not used

| 1.OOOE-04

| 1.500E-01

| 9.000E-01

not used

not used

not used

| l.OOOE+00

| 7.000E-01

1.500E+00

not used

| 1.700E-01

| 2.500E-0l

not used

| 1.OOOE-01

I 1.0002+00
not used

| 2.500E-01

| 2.500E-0l

not used

| 2.500E-01

| 2.500E-01

not used

| 2.OOOE+01

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

I 1.OOOE+00

| 1.000E+00

I 1.OOOE+00

I 1.000E+00
I 5.OOOE-01

1-1

I-

I-

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

6. BOCE+01

5. 500E+01

5.000E+01

1. 600E+02

5.000E-01

1.OOOE-04

1.500E-01

9.COOE-01

1. OOCE+00

1.OOOE+00

1. 000E+00

1.OOOE+00

7.000E-01

1. 500E+00

1.100E+00

1.700E-01

2. 500E-01

8. 000E-02

1.000E-01

l.OOOE+00

1.000E+00

2.500E-01

2.500E-01

2. 500E-01

2. 500E-01

2.500E-01

2. 500E-01

2. 000E+01

_ _

0.500Z+00

FDW

FLW

FIRW

FR9

FPLANT

FHEAT

FMILK

LFI 5

LFI6

LWIS

LWI 6

LSI

MLFD

DM

DROOT

FGWDW

FGWHH

FGWLW

FGWIR

YV C1)

YV (2)

YV C3)

TECI)

TE (2)

TE (3)

TIV (1)

TIV(2)

TIV(3)

RORY (1)

RORY (2)

RORY (3)

RWET (1)

RWET (2)

RWET C3)

WLAM

C12WTR

C12CZ

CSOIL

CAIR

DMC

EVSN

REVSN

AVFG4

AVFG5

C02F

2. 000E-05

3.0OOE-02

2. OO0E-02

9.800E-01

3.000E-01

7. 000E-07

1.000E-10

8. 000E-01

2. 000E-01

8.894E+01
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Summary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD

Site-Specific Parameter Summary (continued)

1-\' I
Menu I

Il
Parameter

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

I

I

I

I

I

I

I

I

I

I

R021 I
R021 I

R021 I
R021 I
R021 I
R021 I
R021 I
R021 I
R021 I
R021 I

R021 I

r I

R021 I
R021 I
R021 I

R021 T

TITL

TITL I
'TITL I

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (mn)

Bulk density of building foundation (g/cm 3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (l/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

1.

7.

7.

1.

4.

nc

4 c

nc

nc

nc

nc

nc

ncn(

n(

n(

nc

nc
nc

nc

nc

User

Input | Default

.400E+01 1.400E+0l

.OOOE+00 | 1.000E+00

.OOOE+00 1.000E+00

.O0OE+01 2.030E+0l

.000E+00 | 7.000E+00

.000E+00 | 7.000E+00

.OOOE+00 | 1.000E+00

.000E+00 1.000E+00

.500E+01 4.500E+01

,t used | 1.500E-01

,t used 2.400E+00

,t used | 4.OOOE-01

,t used | 1.000E-01

>t used | 5.000E-02

)t used | 3.000E-02

ft used | 2.000E-06

ft used | 3.000E-07

,t used 2.000E-0E

)t used | 2.000E+00

,t used 5.000E-01

ft used | 2.500E+00

ft used | 0.OCOE+00

)t used |-1.0003+00

)t used | 2.500E-01

)t used | 1.500E-01

32 I
17 _

257 __

Used by RESRAD

(If different from user input)

STORT(1)

STORT (2)

STOR T (3)

STORT(4)

STORT (5)

STORT(6)

STORT(7)

STORT(B)

STORT(9)

FLOORl

DENSFL

TPCV

TPFL

PH20CV

PH20FL

DIFCV

DIFFL

DIFCZ

HMIX

REXG

HP1'

FAI

DMFL

EMANA(1)

EMANA (2)

NPTS

LYMAX

KYMAX

Parameter

Name

Sumnary of Pathway Selections

Pathway X User Selection

1 -- external gamma | active

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

3 -- plant ingestion l active

4 -- meat ingestion | suppressed

5 -- milk ingestion | suppressed

6 -- aquatic foods | suppressed

7 -- drinking water suppressed

E -- soil ingestion | active

9 -- radon | suppressed

Find peak pathway doses | active
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Su.mary : Molycorp York 2 acre with 4 inch cover

File : Ycrk 2-6 acre with 4 in cover.RAD

Contaminated Zone Dimensions Irit
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:ial Soil Concentrations, pCi/g

Area: 10522.00 square meters

Thickness: 3.00 meters

Cover Depth: 0.10 meters

Ra-226

U-234

U-238

3.6D0E-01

6.800E-01

6. BOOE-01

Total Dose TDOSElt), mrem/yr

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

Total Mixture Sum Mt - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.OOOE+00 3.OOOE+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

TDOSE(t): 9.071E-01 9.223E-01 9.507E-01 1.036E+00 1.186E+00 1.267E+00 1.050S+00 5.763E-01

M(t): 3.628E-02 3.689E-02 3.803E-02 4.143E-02 4.744E-02 5.069_-02 4.198E-02 2.305E-02

Maximum TDOSE(t): 1.276E+00 mrem/yr at t - 77.9 ± 0.2 years

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

As mrem/yr and Fraction of Total Dose At t - 7.791E+01 years

Water Independent Pathways (Inhilation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

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

Njclide

26 4.645E-01 0.3642 2.960E-04 0.0002 0.OOOE+00 0.0000 7.449E-01 0.5S40 0.000E+00 0.0000 0.000E+00 0.0000

U-234 1.548E-05 0.0000 2.415E-03 0.0019 0.000E+00 0.0000 8.129E-03 0.0064 0.00CE+00 0.0000 0.000E+00 0.0000

U-238 9.515E-03 0.0075 2.156E-03 0.0017 0.OCOE+00 0.0000 7.714E-03 0.0060 0.000E+00 0.0000 0.000E+00 0.0000

Total 4.741E-01 0.3717 4.867E-03 0.0038 0.000E+00 0.0000 7.608E-01 0.5964 0.000E+00 0.0000 0.000E+00 0.0000

Soil

mrem/yr fract.

1.307E-02 0.0102

8.526E-04 0.0007

8.094E-04 0.0006

1.474E-02 0.0116

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

As mrem/yr and Fraction of Total Dose At t - 7.791E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrer./yr fract. mrem/yr fract. mrem/yr fract. ms.em/yr fract.

Nuclide

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 1.527E-02 0.0120 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.998E-03 0.0024 0.0COE+00 0.0000 0.000E+00 0.0000

U-238 0.ODOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.851E-03 0.0022 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+OD 0.0000 0.000E+00 0.0000 2.112E-02 0.0166 0.000E+00 0.0000 0.000E+00 0.0000

All Pathways-

mrem/yr fract.

1.238E+00 0.9706

1.441E-02 0.0113

2.304E-02 0.0181

1.276E+00 1.0000

'Sum of all water independent and dependent pathways.
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Suriary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD
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Total Dose Contributions TDOSEfipt) for Individual Radionuclides (i) and Pathways (p)

As mren/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide rnre-n/yr fract.

Ra-226 4.850E-01 0.5347

U-234 4.C84E-06 C.0000

U-238 9.943E-03 0.0110

Total 4.950E-01 0.5457

Inhalation

mrem/yr fract.

8.764E-05 0.0001

2.439E-03 0.0027

2.181E-03 0.0024

4.708E-03 0.0052

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.COOE+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

3.85DE-01 0.4244

9.435E-03 0.0104

8.969E-03 0.0099

4.034E-01 0.4447

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mren/yr fract.

O.OOOE+00 0.0000

O.OOOE+0 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

2.323E-03 0.0026

8.613E-04 0.0009

8.186E-04 0.0009

4.003E-03 0.0044

Total Dose Contributions TDOSEli pt) for Individual Radionuclides (i) and Pathways (p)

As nrem/yr and Fraction of Total Dose At t - C.OOOE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOE+00 0.0000

U-234 O.OOOE+00 0.0000

8 0.OODE+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+0 0.0000

O.COOE+00 0.0000

Plant

mrem/yr fract.

2.554E-05 0.0000

1.933E-05 0.0000

1.837E-05 0.0000

6.324E-05 0.0001

Meat

mremn/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+0 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

All Pathways*

r-em/yr fract.

8.724Z-01 0.9618

1.276E-02 0.0141

2.193E-02 0.0242

9.071E-01 1.0000

*Sun of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.00OE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 4.848E-01 0.5256

U-234 4.093E-06 0.0000

U-23S 9.937E-03 0.0108

Total 4.947E-01 0.5364

Inhalation

mrem/yr fract.

9.450E-05 0.0001

2.440E-03 0.0026

2.181E-03 0.0024

4.715E-03 0.0051

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.COOE+00 0.0000

Plant

mrem/yr fract.

4.OOOE-01 0.4337

9.417E-03 0.0102

8.951E-03 0.0097

4.183E-01 0.4536

Meat

mrem/yr fract.

0.000E+00 O.COOO

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

O.000E+00 0.0000

0.0003+00 0.0000

0.000E+00 0.0000

0.OCOE+00 0.0000

Soil

mrem/yr fract.

2.677E-03 0.0029

8.E13E-04 0.0009

8.186E-04 0.0009

4.357E-03 0.0047

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

As mrem/yr and Fraction of Total Dose At t = 1.0003+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000E+00 0.0000

U-234 0.000E+00 0.0000

.8 O.O00E+00 0.0000

t 0

Total 0.000E+00 O.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.0003+00 0.0000

0.00DE+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.OCOC

Plant

mrem/yr fract.

8.594E-05 0.0001

6.021E-05 0.0001

5.723E-05 0.0001

2.034E-04 0.0002

Meat

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Yilk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

8.876E-C1 0.9623

1.278E-02 0.0139

2.195E-02 0.0238

9.223E-01 1.0000

'Sum of all water independent and dependent pathways.



RESRAD, Version 6.22 T4 Limit - 0.5 year 06/28/2004 14:22 Page 12

Sunsary : Malycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD

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

As nrem/yr and Fraction of Total Dose At t - 3.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mlrem/yr fract.

Ra-226 4.842E-01 0.5093

U-234 4.120E-06 0.0000

U-238 9.926E-03 0.0104

Total 4.942E-01 0.5198

Inhalation

mrem/yr fract.

1.076E-04 0.0001

2.440E-03 0.0026

2.181E-03 0.0023

4.728E-03 0.0050

Radon

mrem/yr fract.

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

Plant

mrem/yr fract.

4.280E-01 0.4502

9.381E-03 0.0099

8.917E-03 0.0094

4.463E-01 0.4694

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

Soil

mrem/yr fract.

3.353E-03 0.0035

8.613E-04 0.0009

8.186E-04 0.0009

5.0333-03 0.0053

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides li) and Pathways (p)

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

Water Dependent Pathways

Water
I Radio-

Nuclide mrem/yr fract.

Ra-226 0.OOOE+O 0.0000

U-234 0.000E+00 0.0000

S O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+OO C.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

Plant

mrem/yr fract.

2.347E-04 0.0002

1.422E-04 0.0001

1.351E-04 0.0001

5.119E-04 0.0005

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways*

mrnem/yr fract.

9.1593-01 0.9634

1.283E-02 0.0135

2.198E-02 0.0231

9.507E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 4 inch cover
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Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides Ci) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - l.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Suclide mrem/yr fract.

Ra-226 4.824E-01 0.4658

U-234 4.320E-06 0.0000

U-238 9.887E-03 0.0095

Total 4.923E-01 0.4753

Inhalation

mrem/yr fract.

1.478E-04 0.0001

2.439E-03 0.0024

2.180E-03 0.0021

4.768E-03 0.0046

Radon

mrem/yr fract.

0.0002+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

5.116E-01 0.4940

9.255E-03 C.0089

8.797E-03 0.0085

5.297E-01 0.5115

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

5.426E-03 0.0052

8.612E-04 0.0008

8.185E-04 0.0008

7.106E-03 0.0069

Total Dose Cor.tributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As rrrem/yr and Fraction of Total Dose At t - l.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

8 0.0003+00 0.0000

Tta-
Total 0.0002+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOET00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

1.001E-03 0.0010

4.265E-04 0.0004

4.055E-04 0.0004

1.833E-03 0.0018

Meat

mrem/yr fract.

0.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

rmrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways,

mrem/yr fract.

1.001E+00 0.9661

1.299E-02 0.0125

2.2093-02 0.0213

1.036E+00 1.0000

*Sum of all water independent and dependent pathways.
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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.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 4.770E-01 0.4022

U-234 5.889E-C6 0.0000

U-233 9.776E-03 0.0082

Total 4.868E-01 0.4105

Inhalation

mrem/yr fract.

2.254E-04 0.0002

2.437E-03 0.0021

2.177E-03 0.0018

4.839E-03 0.0041

Radon

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

6.590E-01 0.5556

6.906E-03 0.0075

8.463E-03 0.0071

6.7643-01 0.5703

Mcat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.00DE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

9.426E-03 0.0079

8.601E-04 0.0007

8.172E-04 0.0007

1.110E-02 0.0094

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

As mremc/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Dependent Pathways

Water

Radio-

NuClide mrem/yr fract.

Ra-226 0.000E+00 0.0000

U-234 0.000E+00 0.0000

I O.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.0OOOE00 0.0000

Plant

mrem/yr fract.

4.540E-03 0.0038

1.218E-03 0.0010

1.158E-03 0.0010

6.917E-03 0.0058

Meat

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

C.000E+00 0.0000

O. 000+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

All Pathways,

mrem/yr fract.

1.150E+00 0.9698

1.343E-02 0.0113

2.239E-02 0.0189

1.186E+00 1.0000

'Sum of all water independent and dependent pathways.



RESRAD, Version 6.22 T4 Limit - 0.5 year

Summary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD

06/28/2004 14:22 Page 15

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

As nrem/yr and Fraction of Total Dose At t = 1.OOOE+02 years

Water Independent Pathways lInhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 4.589E-01 0.3621

U-234 2.269E-05 0.0000

U-238 9.397E-03 0.0074

Total 4.683E-01 0.3695

Inhalation

mrem/yr fract.

3.055E-04 0.0002

2.400E-03 0.0019

2.141E-03 0.0017

4.846E-C3 0.0038

Radon

mrem/yr fract.

O.ODOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

7.363E-01 0.5810

7.799E-03 C.0062

7.391E-03 0.0058

7.515E-01 0.5930

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

1.357E-02 0.0107

8.471E-04 0.0007

8.037E-04 0.0006

1.522E-02 0.0120

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

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

3 O.OOCE+00 0.0000

Total O.COOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.O0OE+00 0.0000

0.OOOE+O 0.0000

O.COOE+OO 0.0000

Plant

mrem/yr fract.

2.007E-02 0.0158

3.765E-03 0.0030

3.5802-03 0.0028

2.741E-02 0.0216

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+CO 0.0000

0.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

1.229E+00 0.9699

1.483E-02 0.0117

2.331E-02 0.0184

1.267E+00 1.0000

'Sun of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Ui) and Pathways (p)

As mren/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 4.106E-01 0.3912

U-234 :.700E-04 0.0002

U-238 8.392E-03 0.0080

Total 4.192E-01 0.3994

Inhalation

mrem/yr fract.

2.902E-04 0.0003

2.145E-03 0.0020

1.903E-03 0.0018

4.339E-03 0.0041

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.00D0

Plant

wrem/yr fract.

5.299E-01 0.5049

5.470E-03 0.0052

5.016E-03 0.0048

5.404E-01 0.5149

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

1.297E-02 0.0124

7.601E-04 0.0007

7.145E-04 0.0007

1.444E-02 0.0138

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

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000E+00 0.0000

U-234 0.000E+00 0.0000

*8 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOCE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

5.279E-02 0.0503

9.434E-03 0.0090

8.971E-03 0.0085

7.120E-02 0.0678

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

0.OOCE+00 0.0000

0.OOCE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.OCOO

All Pathways*

mrem/yr fract.

1.007E+00 0.9591

1.79SE-02 0.0171

2.500S-02 0.0238

1.050E+00 1.0000

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mnrem/yr and Fraction of Total Dose At t - 1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 2.873E-01 0.4985

U-234 2.142E-03 0.0037

U-238 6.231E-03 0.0108

Total 2.957E-01 0.5130

Inhalation

mrema/yr fract.

1.444E-04 0.0003

1.01BE-03 0.0018

8.518E-04 0.0015

2.014E-03 0.0035

Radon

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

1.511E-01 0.2622

2.439E-03 0.0042

1.287E-03 0.0022

1.548E-01 0.2687

Meat

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000O+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.O00E+00 0.0000

Soil

mrem/yr fract.

6.451E-03 0.0112

3.979E-04 0.0007

3.197E-04 0.0006

7.169E-03 0.0124

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

As mren/yr and Fraction of Total Dose At t - 1.000E+03 years

Water Dependent Pathways

Radio-

Nuclide

Ra-226

U-234

o8

Tota l

Water

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

Plant

mrem/yr fract.

8.899E-02 0.1544

1.430E-02 0.0248

1.335E-02 0.0232

l.166E-01 0.2024

Meat

mrem/yr fract.

O.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O. 000+00 0.0000

Milk

mrem/yr fract.

O.OOOE+CO 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

5.340E-01 0.9265

2.030E-02 0.0352

2.204E-02 0.0382

5.763E-01 1.0000

S=m of all water independent and dependent pathways.
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Dose/Source Ratios Sursed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

li) (j) Fraction'

Ra-226 Ra-226 1.OOOE+00

Ra-226 Pb-210 1.000E+00

Ra-226 £DSR(j)

t- 0.OOOE+00 1.OOOE+00

2.397E+00 2.394E+00

2.655E-02 7.115E-02

2.423E+00 2.466E+00

DSR(j,t) (mrem/yr)/(pCi/g)

3.000E+00 1.OOOE+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

2.389S+00 2.372E+00 2.324E+00 2.166E+00 1.788E+00 1.026E+00

1.547E-01 4.070E-01 8.7C8E-01 1.248E+00 1.008E+00 4.574E-01

2.544E+00 2.779E+00 3.195E+00 3.414E+00 2.796E+00 1.483E-00

U-234

U-234

U-234

U-234

U-234

U-234

Th-230

Ra-226

Pb-210

ZDSR (J)

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.876E-02 1.880E-02

1.040E-07 3.037E-07

1.492E-09 1.069E-08

1.412E-11 1.422E-10

1.8763-02 1.880E-02

1.886E-02

7.017E-07

5 .709E-08

1.396E-09

1.886E-02

1.910E-02 1.973E-02 2.173E-02

2.096E-06 6.086E-06 2.0093-C5

5.120E-07 4.286E-06 4.520E-05

3.242E-08 6.632E-07 1.481E-05

1.910E-02 1.974E-02 2.181E-02

2. 584E-02

5. 951E-05

3.766E-04

1.639E-04

2. 644E-02

2. 442E-02

1.792E-04

3.929E-03

1.323E-03

2.985E-02

U-238 U-238 1.000E+00

U-238 U-234 1.000E+00

U-238 Th-230 1.000E+00

U-238 Ra-226 1.000E+00

U-238 Pb-210 1.000E+00

U-238 ZDSR(J)

3.225E-02 3.227E-02 3.232E-02 3.248E-02 3.293E-02 3.428E-02 3.674E-02

2.661E-08 7.994E-08 1.872E-07 5.684E-07 1.7C6E-06 6.193E-06 2.202E-05

1.017E-13 6.820E-13 3.531E-12 3.120E-11 2.607E-10 2.7653-09 2.277E-08

1.455E-12 4.503E-12 9.712E-12 3.154E-11 1.982E-10 4.427E-09 1.016E-07

5.592E-12 1.725E-11 3.665E-11 1.021E-10 3.044E-10 1.990E-09 4.298E-08

3.225E-02 3.227E-02 3.232E-02 3.248E-02 3.293E-02 3.428E-02 3.676E-02

3.234E-02

6. 937E-05

1.730E-07

3. 029E-06

1. 116E-06

3.242E-02

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) - BRF(1)*BRF(2)* ... BRF(j).

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

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

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

Nuclide

(i)

Ra-226

U-234

U-238

t- 0.00CE+00 1.000E+00 3.OOOE+00 1.0D0E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

1. 032E+01

1.332E+03

7.752E+02

1.014E+01

1.330E+03

7.747E+02

9.826E+00

1.325E+03

7.735E+02

8.995E+00

1.309E+03

7.696E+02

7. 824E+00

1.266E+03

7.592E+02

7.322E+00

1.146E+03

7.292E+02

8.94lE+00

9.456E+02

6.801E+02

1.685E+01

8.374E+02

7.712E+02

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

and Single Radionuclide Soil Guidelir.es G(i,t) 'n pCi/g

at tnin - time of minimum single radionuclide soil guideline

and at tmax - time of maximum total dose - 77.9 ± 0.2 years

Nuclide Initial

(i) (pCi/g)

Ra-226 3.6C0E-01

U-234 6.800E-01

U-238 6.800E-01

tmin DSR(i,tmin) G(itmin) DSR(i,tmax) Gfi,tmax)

(years) (pCi/g) (pCi/g)

77.2 ± 0.2 3.439E+00 7.269E+00 3.439E+00 7.269E+00

879 ± 2 3.479E-02 7.186E+02 2.119E-02 1.180E+03

730 ± 1 3.815E-02 6.553E+02 3.389E-02 7.377E+02
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Suwrary : Molycorp York 2 acre with 4 inch cover

File : York 2-6 acre with 4 in cover.RAD

Individual Nuclide Dose Sutrmed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFli)

(j) li)

Ra-226 Ra-226 1.000E+00

Ra-226 U-234 1.000E+00

Ra-226 U-238 1.0002+00

Ra-226 EDOSE(j)

DOSE(jt), mrem/yr

t- 0.000E+00 1.00CE+00 3.000r+00 1.000E+01 3.000E+01

8.629E-01 8.620E-01 8.602E-01 8.541E-01 6.368E-01

1.014E-09 7.272E-09 3.882E-08 3.481E-07 2.915E-06

9.892E-13 3.062E-12 6.604E-12 2.145E-11 1.348E-10

8.629E-01 8.620E-01 8.602E-01 8.541E-01 8.368E-01

1.000E+02 3.000E+02 1.COOE+03

7.799E-01

3.073E-05

3.011E-09

7.799E-01

6. 436E-01

2.561E-04

6.910E-08

6.438E-01

3.693E-01

2.671E-03

2.060E-06

3.720E-01

Pb-210

Pb-210

Pb-210

Pb-210

U-234

U-234

U-234

Th-230

Th-230

Th-230

Ra-226 1.OOOE+00

U-234 1.000E+00

U-238 1.000E+00

EDOSE(j)

9.556E-03

9.600E-12

3.802E-12

9.556E-03

1.276E-02

1.809E-08

1.276E-02

U-234 1.000E+00

U-238 1.0006+00

ZD0SE(i)

2.562E-02 5.570E-02

9.672E-11 9.491E-10

1.173E-11 2.492E-11

2.562E-02 5.570E-02

1.278E-02 1.283E-02

5.436E-08 1.273E-07

1.278E-02 1.283E-02

2.065E-07 4.772E-07

4.637E-13 2.401E-12

2.065E-07 4.772E-07

1. 4 65E-01

2.204E-08

6.943E-11

1.465E-01

1.298E-02

3.865E-07

1.299E-02

1.425E-06

2.122E-11

1.425E-06

3.135E-01

4.510E-07

2.070E-10

3.135E-01

1.342E-02

1.160E-06

1.342E-02

4.139E-06

1.773E-10

4.139E-06

4.492E-01

1.007E-05

1.353E-09

4.492E-01

1.478E-02

4.211E-06

1.478E-02

1.366E-05

1.880E-09

1.366E-05

3.630E-01

1. 11SE-04

2.923E-08

3.63lE-01

1.757E-02

1.497E-05

1.759E-02

4.047g-05

1.545S-08

4.048E-05

1.647E-01

8.998E-04

7.590E-07

1.656E-01

1.661E-02

4.717E-05

1.666E-02

1.218Z-04

1. 176E-07

1. 220E-04

U-234 1.000E+00 7.069E-08

U-238 1.000E+00 6.919E-14

WDCSE(j) 7.069E-08

U-238 U-238 1.000E+00 2.193E-02 2.195E-02 2.198E-02 2.209z-02 2.239E-02 2.331E-02 2.498E-02 2.199E-02

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

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) (i)

Ra-226 Ra-226 1.000E+00

Ra-226 U-234 1.000E+00

Ra-226 U-238 1.000E+00

Ra-226 ZS~j):

SUjt), pCi/g

t- 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

3.600E-01

0.000E+00

0.000E+00

3.600E-01

3.593E-01

1.324E-09

1.251E-15

3.593E-01

3.579E-01 3.532E-01

1.189E-08 1.308E-07

3.368E-14 1.234E-12

3.579Z-01 3.532E-01

3.400E-01

1.147E-06

3.233E-11

3.400E-01

2.975E-01 2.031E-01 5.339E-02

1.162E-05 8.092E-05 3.948E-04

1.078E-09 2.165E-08 3.004E-07

2.975E-01 2.032E-01 5.379E-02

Pb-210

Pb-210

Pb-210

Pb-210

Ra-226

U-234

U-238

1. 000E+00

1.000E+00

1. OOO+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

1.100E-02 3.191E-02

1.361E-11 3.611E-10

9.663E-18 7.709E-16

1.100E-02 3.191E-02

9.475E-02

1.257E-08

9.032E-14

9.475E-02

2.08 5E-01

2.873E-07

6.340E-12

2.085E-01

2.911E-01 2.089E-01 5.494E-02

6.471E-06 6.582E-05 3.709E-04

5.044E-10 1.618E-08 2.757E-07

2.912E-01 2.090E-01 5.531E-02

U-234

U-234

U-234

Th-230

Th-230

Th-230

U-234

U-238

ES Cj):

U-234

U-238

ES (J):

1.000E+00 6.800E-01

1.000E+00 0.000E+00

6.800E-01

1.000E+00 0.000E+00

1.000E+00 C.000E+00

0.000E+00

6.786E-01 6.758E-01

1.924E-06 5.748E-06

6.786E-01 6.758E-01

6.115E-06 1.831E-05

8.665E-12 7.777E-11

6.115E-06 1.831E-05

6.661E-01

1.888E-05

6.661E-01

6.058E-05

8.558E-10

6.058E-05

6.391E-01

s. 436E-05

6.392E-01

1.780E-04

7.493E-09

1.780E-04

5.531E-01

1. 568E-04

5.532E-01

5.527E-04

7.567E-08

5.528E-04

3.659E-01 8.616E-02

3.113E-04 2.446E-04

3.662E-01 8.641E-02

1.366E-03 2.569E-03

5.218E-07 2.476E-06

1.367E-03 2.572E-03

j U-238 1.007E+00 6.8006-01 6.786E-01 6.758E-01 6.661E-01 6.392E-01 5.532E-01 3.662E-01 8.641E-02

BRFMi) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 16.61 sebonds
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Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 Morbidity

Parameter

I

I
I

i

i

i

iI

B-1

B-1

B-1 |

B-1 |

B-1 |

B-1 |

B-1 |

B-1

B-1 |

D-1 |

D-1 |

D-1 |

D-1 |

D-1l

D-1 |

D-1 |

D-1

D-1

D-34 |

0-34

-34 I
D-34 |

D-34 |

D-34 |

D-34 |

D-34

D-34 |

D-34 |

D-34

D-34 |

D-34 |

D-34 |

D-34 |

D-34 |

D-34

D-34 |

D-34 |

D-34 |

D-34 |

D-34 |

D-34 |

D-34 |

D-34 |

Dose conversion factors

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

for inhalation, m:em/pCi:

I

Dose conversion factors for ingestion, mrem/pCi:

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

Food transfer factors:

I

Pb-210+D

Pb-210+D

Pb-210+D

Ra-226+D

Ra-226+D

Ra-226+D

Ra-228+D

Ra-228+D

Ra-228+D

Th-228+D

Th-2286D

Th-228+D

Th-230

Th-230

Th-230

Th-232

Th-232

Th-232

U-234

U-234

U-234

I

I

I

I

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg})/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/IpCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pzi/kgl/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

1

Current

Value |

2.320E-02 |

8.600E-03 |

5.080Z-03

3.450E-01

3.260E-01 |

1.640E+00 |

1.320E-01 |

1.180E-01 |

7.270Z-03

1.330E-03 |

1.440E-03 |

8.080E-04 |

5.480E-04

2.730E-03 |

2.830E-04 |

2.690E-04 |

i.000r-02 1
8.000E-04 |

3.000E-C4 |

4.000E-02 |

1.OOOE-03 |

1.000E-03 I

4.000E-02 |

1.000E-03 |

1.000E-03 |

l.OOOE-03 |

1.000E-043
l.OOOE-C4|

5.OOOE-06

1.OOO-03 I
1.000E-04 |

S.OOOE-06 |

2.500E-03 |

3.400E-04 |

6.000E-04 |

f

I

3

3

3

3

E

4

1

3

E

I 4

Paramete:

Default | Name

2.320z-02 | DCF2( 1)

1.600E-03 | DCF2( 2)

5.080E-03 | DCF2( 3)

3.450E-01 | DCF2( 4)

3.260E-01 | DCF2( 5)

1.640Z+00 | DCF2( 6)

1.320E-01 | DCF2( 7)

1.180E-01 | DCF2( 8)

7.270E-03 | DCF3( 1)

1.330E-03 | DCF3( 2)

1.440E-03 DCF3( 3)

I.090E-04 | DCF3( 4)

5.480E-04 | DCF3( 5)

2.730E-03 | DCF3( 6)

2.830E-04 | DCF3( 7)

2.690E-04 | DCF3( 8)

1.000E-02 | RrFI 1,1)

(.000E-04 | RTF( 1,2)

3.000E-04 | RTF( 1,3)

4.0DCE-02 | RTF( 2,1)

1.000E-03 | RTF( 2,2)

1.000z-03 | RTF( 2,3)

4.000E-02 | RTF( 3,1)

L.OOOE-03 | RTF( 3,2)

L.OOCE-03 | RTF( 3,3)

L.000Z-03 | RTF( 4,1)

1.000Z-04 | RTF( 4,2)

5.000E-06 | RTF( 4,3)

1.000E-03 | RTF( 5,1)

1.000E-04 | RTF( 5,2)

5.000E-06 | RTF( 5,3)

1.000E-03 | RTF( 6,1)

1.000Z-04 | RTF( 6,2)

S.OOOE-06 | RTFC 6,3)

2.500E-03 | RTF( 7,1)

3.400E-04 | RTF( 7,2)

6.000E-04 | RTF( 7,3)

4

I

r

I
I

I

I
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Dose Conversion Factor (and Related) Parameter

File: FGR 13 Morbidity

Summary (continued)

Menu I Parameter

i

j
i
II

i

i

D-34 I
D-34 I

D-34 I

I
D-5 I

D-5 I
D-5 I
D-5 I
D-5 I
D-5 I
D-S I
D-5 I

D-5 I
D-5 I

U-238+D , plani

C-238+D , beef,

U-238+D , milk,

:/soil concentration ratio, dimensionless

(livestock-intake ratio, (pCi/kg)/(pCi/d)

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

Bioaccunulation factors, fresh water, L/kg:

Pb-210+D , fish

Pb-210+D , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228+D , fish

Th-228+D , crustacea and mollusks

Current |

Value

2.500E-03 |

3.400E-04 |

6.OOOE-04 |

3.OOOE+02 |

1.OOOE+02

5.000E4O0 |

2.500E+02I

5.000E+01 |

2.500E+02

1.000E+02

5.000E+02 |

1.500E+02 |

5.O0OE+02

1.000E+02 |

5.000E+02 I

1.000E+0|

6.000E+01 |

1.000E+01 |

6.000E+01 !

Parameter

Default flame

2.500E-03 RTF( E,1)

3.400E-04 RTF( 8,2)

6.D0OE-04 RTE( 8,3)

3.000E+02 | BIOFAC( 1,1)

1.OOOE+02 | BIOFAC( 1,2)

5.000E+01 | BIOrAC( 2,1)

2.500E+02 BIOFAC( 2,2)

5.000E+01 | BIOFAC( 3,1)

2.500E+02 | BIOFAC( 3,2)

1.OOCE+02 | BIOFACI 4,1)

5.000E+02 BIOFACI 4,2)

1.000E+02 BIOFAC( 5,1)

5.000E+02 | BIOFAC( 5,2)

1.000E+02 | BIOFACC 6,1)

5.000E+02 | BIOFAC( 6,2)

1.COOE+01 | BIOFAC( 7,1)

6.OOOE+01 | BIOFAC( 7,2)

1.OOOE+01 | BIOFAC( 8,1)

6.000E+01 | BIOFAC( 8,2)

D-5

lD-5

fl-S

lD-5

lD-5

lD-5

D-5I
fl-S

flD-S
lD-5

D-5

D-5

! D-5

I Th-230
| Th-230

I

fish

crustacea and mollusks

I Th-232 , fish

I Th-232 , crustacea and mollusks

I-234
I U-234

, fish

, crustacea and mollusks

I

I

I

U-238+D , fish

U-238+D , crustacea and mollusks
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Site-Specific Parameter Summary

j ̀,
7 Menu

I

ROll
. ROll

i ROll

ROll

ROll
j ROll
! Roll

ROll

ROll

ROll

ROll

ROll

ROll

ROll

i R012

R012

R012

R011

IR012

I Parameter

Area of contaminated zone (m*2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations lyr)

Times for calculations Iyr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide

Initial principal radionuclide

Initial principal radionuclide

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/g):

(pci/g):

(pci/g):

(pCi/L):

(pCi/L):

(pCi/L):

Ra-226

U-234

U-238

Ra-226

U-234

U-238

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013
R013

R013

R013

Cover depth (m)

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

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm-3)

Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (g/m-*3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (nm*2)

Accuracy for water/soil computations

Density of saturated zone (g/cm*13)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth Cm below water table)

User

Input |

1.052E+04 |

3.000E+00 |

1.030E+02

2. 500E+01

0. OOOE+00

l.OOOE+00 |

3.000E+00

l.OOOE+01 |

3.000+01 I
1.OCOE+02 |

3.OOOE+02 |

1.OOOE+03 |

not used |

not used |

3.600E-01 |

6.800E-O1 |

6.800E-01

not used |

not used |

not used I

1.500E-01 |

1.630E+00 |

1.OOOE-04 |

1.630E+00 |

l.OOCE-04 |

4.000E-01 |

2.000E-01

l.OOOE+01

5.300E+00 |

3.130E+00 |

not used |

5.000E-01 |

1.016E+00 I
2.000E-01 0

overhead |

2.000E-01

1.000E+06 |

1.QOOE-03

1.630E+00 |

4.000E-01 |

2.000E-01

2.000E-01 |

1.000E+02 I
2.OOOE-02 |

5.300E+00 |

l.OOOE-03 |

l.OOOE+01 |

Default |

1.OOOE+04

2.OOOE+00 |

1.OOOE+02 |

2.500E+01 |

O.OOOE+0O |

1.OOOE+00 |

3.000E+00 |

l.OOOE+Ol |

3.000E+O1 |

1.00OE+D02

3.000+E02 |

l.OOOE+03 |

0. OOOE+00

O.OOOE+00 |

O.OOOE+00 |

O.OOOE+00 |

O.OOOE+00 |

O.OOOE+00 |

O.OOOE+00 |

O.OOOE+00 |

0.000E+00

1.500E+00 |

1.OOOE-03 |

1.500E+00 |

1.OOOE-03 |

4.000E-O1 |

2.000E-01 |

1.OOOE+01 |

5.300E+00 |

2.0000E+0 |

8.000E+00 |

5.OOE-01 |

1.OOOE+00 |

2.000E-1 |

overhead |

2.000E-01 |

1.OOOE+06 |

1.OOOE-03 |

1.500E+00 |

4.000E-O1 |

2.000E-01 |

2.0DOE-O1

l.OOOE+02 |

2.000E-02 |

5.300E+00 I
l.OOOE-03 |

1.OOOE+01 |

_ __

_ _

Robr -fiue- ocre

AREA

| THICKO

| LCZPAQ

BRDL

TI

| T( 2)

| T( 3)

| T( 4)

| T( 5)

| T( 6)

T T( 7)

I TC 8)
| T( 9)

T (10)

Si( 2)

Si( 7)

SI( 8)

WI 2)

W1( 7)

WiC 8)

COVERO

DEllSCV

I VCV

|DENSCZ

DUVCZ

| TPCZ

FCCZ

HCCZ

|BCZ

| WIND

| HUMID

EVAPTR

PRECIP

| RI

IDITCH

| RUNOFF

WAREA

| EPS

| DENSAQ

| TPSZ

| EPSZ

FCSZ

HCSZ

|HGWT

I Bsz

|DWIB'4T

Used by RESRAD I Parameter

(If different from user input) I Name

l I

R014

R014 I
R014 I
R014 I
R014 I

R014 I
R014 I

-' 'I
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Site-Specif

! t
Menu Parameter

R014 M Model: Nondispersion (ND) or Mass-Balance (MB)

R014 W Well pumping rate Im-3/yr)

R015 I Number of unsaturated zone strata

R016 Distribution coefficients for Ra-226

R016 I Contaminated zone (crn-3/g)

R016 I Saturated zone (cmw 3/g)

R016 I Leach rate (/yr)

R016 I Solubility constant

1RC16 I Distribution coefficients for U-234
-R016 I Contaminated zone (cm* 3/g)

R016 I Saturated zone (cm-*3/g)

R016 I Leach rate (/yr)

R016 I Solubility constant

6/28/2004 14:33 Page 5

ic Parameter Summary (continued)

User I

Input I Default I
Used by RESRAD

(If different fron user input)

I Parameter

I Name

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

E016

R016

R016

R016

R016

R016

R016

R016

R016

Distribution coefficients for U-238

Contaminated zone (cm-*3/g)

Saturated zone (cm**3/gi

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm^3/g)

Saturated zone (cm-3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cm-3/g)

Saturated zone (cm-*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-228

Contaminated zone (cml*3/g)

Saturated zone (cr**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm+-3/g)

Saturated zone (cml*3/g)

Leach rate (/yr)

Solubility constant

ND I
2.500E+02 I

IC I

I I
I I
I 7.OOOE+01 I
7.000E+01

O.OOOE+00 I
O.OOOE+OO0

5.000E+01

I 5.000Z+01 I
I O.OOOE+00 I

C O.OOOE+00 I
I I
I I
I 5.000E+O1
I 5.000E+01
O.OOOE+OO
I0.oooE+00
D.OOOE+OO

I I
I I

1 l.OOOE+02

I .0005+02
I l.OOOE+00

7 .000E+017O.OOE+OO

O.OOOE+OO

I I
I I

0 7.000E+01

7.000E+01

O.OOOE+00

O.OOOE+OO

I I
I I
t 6.OOE+04 I
I 6.000E+04

6 O.OOOE+OO

I O.COOE+00
I I
I I
I6.000E+04 I

I 6.000E+04
O .OOOE+OO

O .0OOE+OO

ND

2.500E+02

1I

7.000E+O1 0

7.000E+01 0

O.OOOE+OO

0.0OOOE+00

5.OOOE+01
5.0050E+O1
0.000E+01

O.OOOE+OC

O.OOOE+00

5.OOOE+O1

5.000E+01

0.000E+00

0.OOOE+00

1.OOOE+02

1.000+0E+C2

0.000E+00

0.OOOE+00

7.OOOE+D1

7. OOOE+01

0. OOOE+00

O. 000E+00

6.000E+04

6.000E+04

0. OOOE+00

O.OOOE+00

6.000E+04

6.000E+04

0. OOO+00

0.OOOE+00

1.475E-03

not used

2.0 63E-03

not used

2.063E-03

not used

1.034E-03

not used___

1.475E-03

not used___

1.726E-06

not used
___

1.726E-06

not used

MODEL

I NS

DCNUC(

I DCNUC'

ALEACF

SOLUBI

DCNUC(

DCNUC_

ALEACI

| SOLUBI

|DCNTJC(

DCNUC_

ALEACI

| SOLUB'

I DCrrJC(

| DClUC_

ALEACI

SOLUBI

DCNUC(

DCNUCE

ALEACI

| SOLUBI

DCNUCI

| DCNUC'

ALEACI

| SOLUBI

DCNUC(

DCNUC'

ALEACI

| SOLUBI

:C 2)

:S 2)

-I( 2)

< ( 2)

:C (7)

3( (7)

iC *7)

NK 7)

I C

:S

3Rt

Sc

bK

'C (

3K

S (

3K

I

I

I

I

I

S (

3K
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Site-Specific Parameter Summary (continued)

M

Menu

I

I
t

Parameter

I I -
R016

R016

R016

R016

R016

I

I

I

I

I

I

Distribution coefficients for daughter Th-232

Contaminated zone (=cm3/g)

Saturated zone (cm**3/g)

Leach rate C/yr)

Solubility constant

6.

6.

0.

0.

R017

R017

RD17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Inhalation rate (m**3/yr)

Mass loading for inhalation (g/m-*3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS -1):

Outer annular radius (ln) ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m). ring 4:

Outer annular radius Im), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius m), ring 7:

Outer annular radius Im), ring 8:

Outer annular radius Cm), ring 9:

Outer annular radius Cm), ring 10:

Outer annular radius Im), ring 11:

Outer annular radius Cm), ring 12:

1 .

1 .

2 .

5 .

5 .

2 .

1 .

no

no

no

no

no

no

no

no

no

no,

no,

no,

User

Input I

- I4
.OOOE+04 |

.OOOE+04 |

.000E+O0 |

000E+00 |

226E+04 |

OOOE-04 |

500E+01 |

OOCE-O1 |

512E-O1 |

SOOE-01 |

IOOE-O1 |

OOCE+00 |

tused |

tused |

tused |

tused

tused |

t used |

tused I
tused |

tused

tused |

tused

tused

:used

tused |

tused |

tused It
tused

tused |

tused

tused

tused

tused |C

tused | C

used IC

.50E+01 3

750E+00 3 1

used |

used |

used |

used |

25E+01 a

used |

C

C

C

Default |

6.OOOE+04

6.OOOE+04

O.OOOE+00

O.OOOE+00

8.400E+03

l.OCOE-04

3.0003+01

4.0003-01

7. OOOE-O1

5.000E-01

2.500E-01 |

1.000E+00

5.0003+0l

7.071E+01 |

:i.000s+001

).OOOE+00 |

).OOOE+00 |

).OOOE+O0

O .OOOE+OO0
).000E+00

). OOOE+00

O.OOOE+OO

D. OOOE+0O |

O.OCOE+OO |

.OOOE+00

.732E-01

. OOOE+00 |

.OOOE+00

. OOOE+00

.OOOE+00 I
.000E+00

. 00D+0O

.OOOE+00

.000E+00

.OOOE+00 I

.OOOE+00

.600E+02

.400E+01

.200E+01

.300E+01

.400E+00

.OOOE-01

.650E+01

.lOOE+02

1.726E-06

not used

>0 shows circular AREA.

Used by RESRAD I Parameter

(If different from user input) I Name

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

DCNUCCC

DCHUC S C
ALEAS-i C

SOLJBK(

6)

6)

6)

6)

Fractions

Ring 1

Ring 2

of annular areas within AREA:

INHALR

MLINH

ED

SHF3

SHF1

FIJD

FOTD

FS

RAD SHAPEC 1)

RAD SHAPEC 2)

RAD SHAPEC 3)

RADSHAPE( 4)

RAD SHAPE( 5)

RAD SFAPEC 6)

RAD SHAPEC 7)

RAD SHAPE C 8)

RAD SHAPE( 9)

RAD SHAPE(10)

RAD SHAPE (lI)

RAD SHAPE(12)

FRACA( 1)

FRACA( 2)

FRACAC 3)

FRACA( 4)

FRACAC 5)

FRACAC 6)

FRACAC 7)

FRACAC 8)

FRACA) 9)

FRACA(10)

FRACAIll)

FRACAC12)

DIET(1)

DIET(2)

DIET(3)

DIET(4)

DIET(S5)

DIET(6)

SOIL

DWI

Ring 3

Ping

Ring

4

5

Ring 6

Ring 7

Ping 8

Ping 9

Ring 10

Ring 11

Ring 12

not

not

not

not

not

not

not

not

not

not

not

not

1

2

7

7

018 |

R018 I
ROi8 I
R018 I
R018 I

II

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption CL/yr)

Meat and poultry consumption (kg/yr)

Fish consumption Ckg/yr)

Other seafood consumption Ckg/yr)

Soil ingestion rate (g/yr)

Drinking water intake (L/yr)

4.1

2.7

not

not

not

not

1.8

not

L

0

i

I

i
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Summrary Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD

Site-Specific Parameter Summary (continued)

User l Used by RESRAD Parameter

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

R018 | Contamination fraction of drinking water not used | 1.000E+00 | --- FDW

i 018 I Contamination fraction of household water not used | 1.000E+00 | --- | FHHW

R018 | Contamination fraction of livestock water not used | 1.0003+00 | --- FLW

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

R018 | Contamination fraction of aquatic food not used | 5.COOE-01 | --- | FR9

R018 | Contamination fraction of plant food |-1 |-1 | 0.500E+00 | FPLANT

R018 Contamination fraction of meat not used |-1 I __- FMZAT

R018 Contamination fraction of milk | not used |-1 F __- |MILK

01 I lio l I
R019 Livestock fodder intake for meat (kg/day) not used | 6.800E+01 | --- | LFI6

P019 | Livestock fodder intake for milk (kg/day) |not used | 5.5003+01 | --- |LFI6

R019 | Livestock water Intake for meat (L/day) not used | 5.000E+01 | --- | LWI5

R019 Livestock water intake for milk (L/day) not used | 1.600E+02 | --- | LWI6

X 019 | Livestock soil intake (kg/day) | not used | 5.000E-01 | --- LSI

R019 Mass loading for foliar deposition (g/m**3) I 1.000E-04 I 1.000E-04 r --- | LFD

R019 | Depth of soil mixing layer (m) | 1.500E-01 | 1.5003-01 | --- DM

R019 Depth of roots (mi) 9.000E-01 | 9.000E-01 | --- | DROOT

R019 Drinking water fraction from ground water not used 1.000E+00 | --- | FGWDw

R019 H Household water fraction from ground water not used | 1.000E+00 | --- | FGMrn

R019 Livestock water fraction from ground water not used 1.000E+00 | --- | FGWLW

3019 | Irrigation fraction from ground water | 1.000B+00 1.000E+00 |--- | GWIr

I l lI
Wet weight crop yield for Non-Leafy (kg/m**2) | 7.000E-01 | 7.000E-01 | --- YV(1)

Wet weight crop yield for Leafy (kg/lm**2) | 1.500E+00 | 1.500E+00 | - YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) not used 1.100E+00 | - YV(3)

R193 | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.700E-01 | --- | TE(1)

R19B 1 Growing Season for Leafy (years) | 2.500E-01 I 2.500E-01 I --- j TE(2)

R19B Growing Season for Fodder (years) not used | 8.000E-02 -TE(3)

R19B | Translocation Factor for Non-Leafy | 1.0003-01 | 1.000E-01 | --- | TIV(1)

R19B IT ranslocation Factor for Leafy | 1.0000-CO I 1.000E+00 I --- I TIV(2)
R19B | Translocation Factor for Fodder not used | 1.000E+00 | --- | TIV(3)

R193 | 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 not used 2.500E-01 | --- RDRY(3)

iR19B Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | - RWET(1)

R19B I Wet Foliar Interception Fraction for Leafy | 2.500E-01 I 2.500E-01 R --- | PWET(2)

R19B Wet Foliar Interception Fraction for Fodder not used | 2.500E-01 | --- | RPET(3)

R19B | Weathering Removal Constant for Vegetation | 2.OOOE+01 | 2.000E+01 | --- WLAM

C14 | C-12 concentration in water (g/cm**3) | not used | 2.000E-05 | --- C12WTR

C14 C-12 concentration in contaminated soil (gig) not used 3.000E-02 | --- C12CZ

C14 | Fraction of vegetation carbon from soil not used | 2.000E-02 | --- | CSOIL

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

C14 C-14 evasion layer thickness in soil (m) not used | 3.000E-01 | --- | DMX

C14 | C-14 evasion flux rate from soil (1/sec) not used | 7.000E-07 | --- | EVSN

C14 j C-12 evasion flux rate from soil (1/sec) not used I 1.000E-10 R --- |EVSN

C14 | Fraction of grain in beef cattle feed | not used | 8.000E-01 | --- AVFG4

C14 Fraction of grain in milk cow feed | not used | 2.COOE-01 | --- | AVFG5

|DCF correction factor for gaseous forms of C14 not used | 8.894E+01 | --- | CO2F

' 1 1I
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Summary : Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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Site-Specific Parameter Surinary (continued)

I User I
Input I Default I

Used by RESRAl I Parameter

(If different from user ir.put) I NameParameter

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

R021

R021

R02:

R021

R021

R021

R021

Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation (m)

Bulk density of building foundation (g/cm*13)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/secj:

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of mixing (m)

Average building air exchange rate (1/hr)

Feight of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

1.400E+01 | 1.400E+01

1.000E+00 | 1.000E+00

1.000E+00 | 1.000E+00

2.000+E01 | 2.000E+01

7.000E+00 | 7.000E+00

7.000E+00 | 7.000E+00

1.000E+00 | 1.000E+00

1.000E+00 1.0008+00

4.500E+01 | 4.500E+01

not used I 1.500-01

not used | 2.400E+00

rct used | 4.000E-01

not used | 1.OOOE-01

not used | 5.OOOE-02

not used | 3.000E-02

not used I 2.000E-06

not used | 3.000E-07

not used I 2.000E-06

not used | 2.000E+00

not used | 5.OOOE-01

not used 2.500E+00

not used I 0.000+E00

not used 1-1.000E+00

not used | 2.500E-01

not used | 1.500E-01

32 I
17 _

257 I

STORPT(1)

STORT (2)

STORT(3)

STOR T(4)

STORT(5)

STORT (6)

STORT 0(7)

STORPT(8)

STORT (9)

FLOORI

DENSFL

TPCV

TPFL

PH20CV

PH20FL

DIFCV

DIFFL

DIFCZ

KMIX

REXG

HRM

FAX

DMFL

EMANA(1)

EMANA (2)

NPTS

LYMAX

KYMAX

R021 I
R021 I
R021 I
R021 I

.I

: I

R021 |

R021 I

R021 I
R021 I

I
TITL I

TITL I

TITL I

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active

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

3 -- plant ingestion active

4 -- meat ingestion | suppressed

5 -- milk ingestion I suppressed

6 -- aquatic foods | suppressed

7 -- drinking water suppressed

8 -- soil ingestion active

9 -- radon suppressed

Find peak pathway doses | active
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Summary : Molycorp York 2 acre with 6 in cove

File : York 2-6 acre with 6 in cover.RAD

Contamina-ed Zone Dimensions

- Area: 10522.00 square meters

Thickness: 3.00 meters

Cover Depth: 0.15 meters

06/28/2004 14:33 Page 9

Initial Soil Concentrations, pCi/g

Ra-226

U-234

U-238

3.600E-01

6.800E-01

6.800E-01

Total Dose TDOSECt), mrem/yr

Basic Radiation Dose Limit = 2.500Z+01 rmrem/yr

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

t (years): 0.000E+00 1.000E+00 3.000Z+00 1.000E+01 3.OOOE+01 1.000E+02 3.000+E02 1.OOOE+03

TDOSE~t): 6.358E-01 6.499E-01 6.762E-01 7.551E-01 8.960E-01 9.803E-01 B.047E-01 4.178E-01

H(t): 2.543E-02 2.600E-02 2.705E-02 3.020E-02 3.584E-02 3.921E-02 3.219E-02 1.671E-02

Maximum TDOSE(t): 9.851E-01 mrem/yr at t - 81.6 4 0.2 years

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

As rrem/yr and Fraction of Total Dose At t - 8.165E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

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

Nuclide

'-__z26 2.408E-01 0.2445 4.326E-05 0.0000 0.000E+00 0.0000 6.999E-01 0.7104 0.000E+00 0.0000

U-234 7.252E-06 0.0000 3.501E-04 0.0004 0.OOOE+00 C.0000 7.587E-03 0.0077 0.000E+00 0.0000

U-238 4.598E-03 0.0047 3.125E-04 0.0003 0.000E+00 0.0000 7.197E-03 0.0073 0.000E+00 0.0000

Total 2.454E-01 0.2491 7.059E-04 0.0007 0.000Z+00 0.0000 7.146E-01 0.7254 0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.00CE+00 0.00C0

0.00CE+00 0.0000

0.000E+00 0.0000

Soil

nrem/yr fract.

1.913E-03 0.0019

1.236E-04 0.0001

1.173E-04 0.0001

2.154E-03 0.0022

Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides li) and Pathways (p)

As msem/yr and Fraction of Total Dose At t - 8.165E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Radio-

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

Nuclide

Ra-226 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 1.610E-02 0.0163 0.000E+00 0.0000

U-234 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.130E-03 0.0032 0.OOOE+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.0OOE+00 0.0000 2.976E-03 0.0030 0.0COE+00 0.0000

Total 0.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 2.221E-02 0.0225 0.OOCE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.0004E00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

All Pathways'

mrem/yr fract.

9.5875-01 0.9732

1.120E-02 0.0114

1.520E-02 0.0154

9.851E-01 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 6 in cover

I File : York 2-6 acre with 6 in cover.RAD

Total Dose Cor.tributions

V jAs mrem/yr
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s TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Fraction of Total Dose At t - 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 2.520E-01 0.3964

U-234 8.842E-07 0.0000

U-238 4.815E-03 0.0076

Total 2.568E-01 0.4039

Inhalation

mrem/yr fract.

9.161E-08 0.0000

2.517E-06 0.0000

2.250E-06 0.0000

4.858E-06 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Plant

nrem/yr fract.

3.616E-01 0.5688

8.862E-03 0.0139

8.424E-03 0.0132

3.789E-01 0.5960

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0OCE+00 0.0000

0.OCOE+OC 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.0003+00 0.0000

0.OOOE+00 0.0000

0.OCOE+00 0.0000

Soil

mrem/yr fract.

2.458E-06 0.0000

8.885E-07 0.0000

8.445E-07 0.0000

4.191E-06 0.0000

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

As mren/yr and Fraction of Total Dose At t - 0.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

9 0.0003+00 0.00C0

Total 0.O0OE+00 0.0000

Fish

mrem/yr fract.

0.OOOE+00 O.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.554E-05 0.OD00

1.933E-05 0.0000

1.8371-05 0.0000

6.324E-05 0.0001

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrer../yr fract.

0.O0OE+00 C.000C

0.0D00+00 0.000C

0.0300+00 0.COOO

0.000E+00 0.0000

All Pathways

mrem/yr fract.

6.136E-01 0.9652

8.886E-03 0.0140

1.326E-02 0.0209

6.358E-01 1.0000

*Sum of all water independent and dependent pathways.
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File : York 2-6 acre with 6 in cover.RAD

06/28/2004 14:33 Page 11

4.F

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

As nrem/yr and Fraction of Total Dose At t - 1.000E+C0 years

Water Independent Pathways (Inhalation excludes radon)

i

I
I
i

i

Ground

Radio-

Nuclide mremr./yr fract.

Ra-226 2.519E-01 0.387;

U-234 8.870E-07 0.0000

U-238 4.813E-03 0.0074

Total 2.567E-01 0.3949

Inhalation

mrem/yr fract.

2.931E-07 0.COOO

7.536E-06 0.0000

6.737E-06 0.0000

1.457E-05 0.0000

Radon

nrem/yr fract.

0.0003+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

3.757E-01 0.5781

8.845E-03 0.0136

8.408E-03 0.0129

3.930E-01 0.6047

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.COOE+00 0.0000

0.OOOE+CO 0.0000

Milk

mren/yr fract.

0.000E+00 0.0000

O.OCOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

8.329E-06 0.0000

2.661E-06 0.0000

2.529E-06 0.0000

1.352E-05 0.0000

Total Dose Contributions TDOSEfi,p,t) for Individua: Radionuclides Ci) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

8 0.000E+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

0.00DE+00 0.000C

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000o+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.0003+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

8.5943-05 0.0001

6.021E-05 0.0001

5.723E-05 0.0001

2.034E-04 0.0003

Meat

mrem/yr fract.

0.000E+00 0.0000

0.0003+CO 0.0000

0.000E'00 0.0000

0.OCOE+00 0.0000

Milk

mrem/yr fract.

O.C00E+00 0.0000

0.OOOE+00 0.0000

0.ODOE+00 0.0000

0.000E+00 0.0000

All Pathways,

nrem/yr fract.

6.277E-01 0.9658

8.917E-03 0.0137

1.329E-02 0.0204

6.499E-01 1.0000

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,pt) 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

Radio-

Nuclide mrem/yr fract.

Ra-226 2.516E-01 0.3720

U-234 8.983E-07 0.0000

U-238 4.807E-03 C.0071

Total 2.564E-01 0.3792

Inhalation

mrem/yr fract.

7.737E-07 0.0000

1.751E-05 0.0000

1.566E-05 0.0000

3.394E-05 0.0001

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000Z+00 0.0000

O.OOOE+00 O.COOO

O.OOOE+00 0.0000

Plant

mrem/yr fract.

4.020E-01 0.5946

8.811E-03 0.0130

8.375E-03 0.0124

4.192E-01 0.6200

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

2.413E-05 0.0000

6.183E-06 0.0000

5.877E-06 0.0000

3.619E-05 0.0001

Total Dose Contributions TDOSE(i,pt) 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

Radio-

Nuclide nrem/yr fract.

Ra-226 O.OOOE+CO 0.0000

U-234 O.OOOE+00 0.0000

8 O.OOOE+00 0.0000

Total O.OOOE+00 0.0003

Fish

mrem/yr fract.

O.OOOE+OC 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+CO 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.347E-04 0.0003

1.422E-04 0.0002

1.351E-04 O.OOC2

5.119E-04 0.0008

Meat

mrem/yr fract.

0.000E+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.COOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.COCE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways'

mrem/yr fract.

6.539E-01 0.9670

8.978E-03 0.0133

1.334E-02 0.0197

6.762E-01 1.0000

ISum of all water independent and dependent pathways.
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Sumnary : Mfolycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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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.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

. uclide mrem/yr fract.

Ra-226 2.506E-01 0.3319

; U-234 9.964E-07 0.0000

U-236 4.78BE-03 0.0063

Total 2.554E-01 0.3382

Inhalation

m.rem/yr fract.

3.140E-06 0.0000

5.180-05 0.0001

4.630E-05 0.0001

1.012E-04 0.0001

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

C.OCOE+00 C.0000

Plant

mrem/yr fract.

4.807E-01 0.6366

8.694E-03 0.0115

8.263E-03 0.0109

4.976E-01 0.6590

Meat

mrem/yr fract.

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOE+00 O.OCOO

O.OOOE+00 0.0000

Milk

nren/yr fract.

O.OCOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.COOE+00 0.0000

Soil

mrem/yr fract.

1.153E-04 0.0002

1.829E-05 0.0000

1.738E-05 0.0000

1.509E-04 0.0002

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

As rrren/yr and Fraction of Total Dose At t - 1.OOOE+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mren/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

e 0.000E+00 0.0000

Total 0.000E+00 0.0030

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OE+00 0.0000

O.OOOE+00 O.0COO

Plant

mrem/yr fract.

1.001E-03 0.0013

4.265E-C4 0.0006

4.0551-04 O.OOC5

1.833E-03 0.0024

Meat

mrem/yr fract.

O.OC0E+00 0.0000

0.00CE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

All Pathways'

mrem/yr fract.

7.324E-01 0.9699

9.191E-03 C.0122

1.352E-02 0.0179

7.551E-01 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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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.OO0E+Ol years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 2.478E-01 0.2766

U-234 1.779E-06 0.0000

U-238 4.734E-03 0.0053

,otal 2.526E-Ol 0.2819

Inhalation

mrem/yr fract.

1.336E-05 0.0000

1.444E-04 0.0002

1.291E-04 0.0001

2.869E-04 0.0003

Radon

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

O.OOCE+00 0.0000

Plant

mrem/yr fract.

6.192E-01 0.6911

B.367E-03 0.0093

7.951E-03 0.0089

6.355E-01 0.7093

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOE+00 O.OOO

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Soil

mren/yr fract.

5.588E-04 0.0006

5.099E-05 0.0001

4.84SE-05 0.0001

6.582E-04 0.0007

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

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 0.000E+00 0.0000

'U-234 O.OOOE+00 0.0000

I O.OOOE+00 0.0000

Total O.OOOE+00 O.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.COOE+0C 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

4.540E-03 0.0051

1.218E-03 0.0014

1.158E-03 0.0013

6.917E-03 O.C077

reat

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 O.OCOO

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways,

mrem/yr fract.

8.722E-01 0.9734

9.782E-03 0.0109

1.402E-02 0.0156

8.96CE-01 1.0000

*SUTm of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.00CE+02 years

Water Independent Pathways CInhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 2.384E-01 0.2432

U-234 1.C40E-05 0.0000

U-238 4.551E-C3 0.0046

Total 2.430E-01 0.2478

Inhalation

mrem/yr fract.

5.253E-05 0.0001

4.126Z-04 0.0004

3.681E-04 0.0004

8.333E-04 0.0009

Radon

mrem/yr fract.

0.O0tO+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

6.922E-01 0.7061

7.331E-03 0.0015

6.947E-03 0.0071

7.065E-01 0.7207

Meat

mrem/yr fract.

0.OOOE+00 0.0000

0.OO0E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+CO 0.0000

0.OOOE+00 0.0000

Soil

mrem/yr fract.

2.334E-03 0.0024

1.456Z-04 0.0001

1.382E-04 0.0001

2.618E-03 0.0027

Total Dose Cont:ibutions TDOSE(i,pt) for Individual Radionuclides Ci) and Pathways Ip)

As mrem/yr and Fraction of Total Dose At t - 1.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide nrer./yr fract.

Ra-226 0.000E+OC 0.0000

U-234 0.000Z+00 0.0000

3 0.O3OE+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000+00 O.OOCC

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0C00

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.007E-02 0.0205

3.765E-03 0.0038

3.580E-03 0.0037

2.741E-02 0.0280

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+C0 0.0C00

O.OOO+00 0.0000

0.000E+00 0.0000

C.000E+00 0.0000

All Pathways,

mrem/yr fract.

9.530E-01 0.9722

1.166E-02 0.0119

1.558E-C2 0.0159

9.803E-01 1.0000

*Su-. of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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Total Dose Contributions TDOSE(ip,t) for Individual Radion.uclides Ui) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 2.133E-01 0.2651

U-234 8.656E-05 0.0001

U-238 4.065E-03 0.0051

Total 2.175E-01 0.2703

Inhalation

mrrem/yr fract.

1.112E-04 0.0001

8.217E-04 0.0010

7.291E-04 0.0009

1.662E-03 0.0021

Radon

mrem/yr fract.

0.000E+00 0.0000

0.O0OE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

4.989E-01 0.6201

5.149E-03 0.0064

4.723E-03 0.0059

5.C88E-01 0.6323

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Soil

mrem/yr fract.

4.966E-03 0.0062

2.911S-04 0.0004

2.737E-04 0.0003

5.531E-03 0.0069

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

As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ra-226 O.000E+00 0.0000

U-234 C.COOE+00 0.0000

S 0.00CE+00 0.0000

.otal 0.000E+00 0.0000

Fish

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

5.279E-02 0.0656

9.434E-03 0.0117

8.971E-03 0.0111

7.120E-02 0.0885

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00CE+00 0.0000

Milk

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.COOE+OC 0.0000

All Pathways'

mrem/yr fract.

7.701E-01 0.9571

1.578E-02 0.0196

1.876E-02 0.0233

8.047E-01 1.0000

'Sum of all water independent and dependent pathways.



REPSRAD, Version 6.22 Th Limit - 0.5 year

Summary : Molycorp York 2 acre with 6 in cover

File York 2-6 acre with 6 in cover.RAD

Total Dose Contribution!

As mren/yr

Water Ir

Ground Inhalation

Radio-

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

Ra-226 1.446E-01 0.3462 9.731E-05 0.0002 0.C

U-234 1.074E-03 0.0026 6.860E-04 0.0016 D.C

tU-238 2.738E-03 0.0066 5.741S-04 0.0014 0.a

I - - I _-
Sotal 1.484E-01 0.3553 1.357E-03 0.0032 o.a
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3 TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

and Fraction of Total Dose At t - 1.000E+03 years

ndependent Pathways (Inhalation excludes radon)

Radon

rem/yr fract.

OOOE+00 0.0000

)OOZ+00 O.OOOC

)OOE+00 0.0000

)OOE+00 0.0000

Plant

mrem/yr fract.

1.430E-01 0.3422

2.307E-03 0.0055

1.218E-03 0.0029

1.465E-01 0.3507

Meat

mrem/yr fract.

O.OOOE+00 O.OCOO

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

Milk

nrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

4.348E-03 0.0104

2.682E-04 0.0006

2.155E-04 0.0005

4.831E-03 0.0116

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

As mrem/yz and Fraction of Total Dose At t - 1.030+03 years

Water Dependent Pathways

Water

P.adio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

U-234 0.000E+00 0.0000

S O.OOE+00 0.0000

Total O.OOO+00 0.0000

Fish

mrem/yr fract.

O.OOCE+00 0.0000

0.000E+00 0.0000

0.000C+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

8.899E-02 0.2130

1.430E-02 0.0342

1.335E-02 0.0320

1.166E-01 0.2792

Meat

mrem/yr fract.

O.OOOE+OC 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

All Pathways'

mrem/yr fract.

3.810E-01 0.9121

1.864E-02 0.0446

1.810E-02 0.0433

4.178E-01 1.OOOC

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(J,t) (mrem/yr)/(pci/g)

Mi) (j) Fraction* t- O.OOOE+00 1.0002+00 3.000E+00 1.OOOE+01 3.000E+01 1.OOOE+02 3.000E+02 1.000E+03

Ra-226 Ra-226 1.OOOE+00

Ra-226 2b-210 1.000E+00

Ra-226 EDSR(j)

1. 6BOE+00

2.446E-02

1.705E+00

1.678E+00

6.542E-02

1.744z+00

1.674E+00 1.661E+00 1.622E+00

1.421E-01 3.739E-01 8.005E-01

1.816E+CO 2.034E+00 2.423E+00

1.497E+00

1.151E+00

2.647Z+00

1.201E+00 6.196E-01

9.387E-01 4.38BE-01

2.1393+00 1.058E+00

U-234

U-234

U-234

U-234

U-234

0-234

Th-230

Ra-226

Pb-210

EDSR (J)

1.0023+00

l.OOOE+00

1.000E+00

1.OOOE+00

1.307E-02

4.976E-08

1.030E-09

1.335E-11

1.307E-02

1.311E-02

1. 418E-07

7.445E-09

1.320E-10

1.311E-02

1.320E-02 1.352E-02 1.438E-02

3.251E-07 9.747E-07 2.896E-06

3.98YE-OB 3.580E-07 2.990E-06

1.286S-09 2.980E-08 6.097E-07

1.320E-02 1.352E-02 1.439E-02

1.710E-02

1. 030E-05

3.120E-05

1.365E-05

1.715E-02

2.277E-02

3.534E-05

2.523E-04

1.522E-04

2.321E-02

2.369E-02

1.324E-04

2.336E-03

1.257E-03

2.741E-02

0-238 0-238 1.0002+00

U-238 U-234 1.000E+00

U-238 Th-230 1.OOOE+00

U-238 Ra-226 1.OOOE+00

U-238 Pb-210 1.OOCE+00

U-238 EDSR(j)

1.950E-02 1.954E-02 1.962E-02 1.988E-02 2.062E-02 2.291E-02

1.853E-08 5.577E-08 1.310E-07 4.023E-07 1.243E-06 4.872E-06

5.038E-14 3.245E-13 1.651E-12 1.456E-11 1.242E-10 1.418E-09

1.454E-12 4.498E-12 9.654E-12 3.002E-11 1.611E-10 3.123E-09

5.592E-12 1.725E-11 3.665E-11 1.021E-10 3.032E-10 1.899E-09

1.950E-02 1.954E-02 1.962E-02 1.988E-02 2.062E-02 2.292E-02

2.757E-02

1.941E-05

1.353E-08

6.832E-08

4.011E-08

2.759E-02

2.655E-02

6.728E-05

1.278E-07

1.817E-06

1.067E-06

2.662E-02

Branch Fraction is the cumulative factor for the j t principal radionuclide daughter: CUMBRF(j) - BRF(1)*BRF(2)- ... BRF(j).

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

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

-~ Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Nluclide

1i) t- O.OOOE+00 1.OOOE+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.OOOE+03

Ra-226 1.467E+01 1.434E+01 1.376E+01 1.229E+01 1.032E+01 9.444E+00 1.169E+01 2.362E+01

U-234 1.913E+03 1.907E+03 1.893E+03 1.850E+03 1.738E+03 1.457E+03 1.077E+03 9.120E+02

U-238 1.282E+03 1.279E+03 1.274Z+03 1.257E+03 1.212E+03 1.0912+03 9.062E+02 9.392E+02

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

and Single Radionuclide Soil Guidelines GUi,t) in pCi/g

at tmin - time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose - 81.6 ± 0.2 years

Nuclide Initial

Mi) (pCi/g)

tmin

(years)

DSRUi,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

(pCi/g) (pCi/g)

Ra-226

U-234

U-238

3.600E-01

6. 800E-01

6.800E-Ol

80.3 f 0.2

879 ± 2

879 ± 2

2.663E+00 9.387E+00 2.663E+00

3.261E-02 7.665E+02 1.647E-02

3.257E-02 7.676E+02 2.236E-02

9.387E+00

1.518E+03

1.118E+03
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Summary : Molycorp York 2 acre with 6 in cover

File : York 2-6 acre with 6 in cover.RAD
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Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(j) li)

DOSE(j t), mrem/yr

t- 0.000E+00 1.000E+00 3.000E+00 1.OOOE+01 3.000E+01 1.000E+02 3.000E+02 1.000+E03

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

U-234

U-234

U-234

Ra-226

U-234

U-238

ZDOSEIj)

Ra-226

U-234

U-238

EDOSE (4)

U-234

U-238

EDOSE(J)

1.000E+00

1.000E+00

1.000E+00

1.00OE+00

1. OOO+00

1.000E+00

6.048E-01 6.041E-01

7.004E-10 5.063E-09

9.890E-13 3.059E-12

6.048E-01 6.041E-01

8.804E-03 2.355E-02

9.079Z-12 e.979E-11

3.802E-12 1.173E-11

8.804E-03 2.355E-02

6.027E-01

2.712E-08

6.565s-12

6.021E-01

5.117E-02

8.747E-10

2.492E-l1

5.117E-02

8.978E-03

8.909E-08

8.978E-03

5.978E-01

2. 434E-07

2.041E-ll

5.9781E-01

1.346E-01

2.026E-08

6.942E-11

1.346E-01

9.190E-03

2.736E-07

9.190E-03

5.840E-01 5.388E-01

2.033E-06 2.122E-05

1.095E-10 2.124E-09

5.840E-01 5.388E-01

2.882E-01 4.143E-01

4.146E-C7 9.280E-06

2.061E-10 1.291E-09

2.882E-01 4.143E-01

9.77SE-03 1.163S-02

8.455E-07 3.313E-06

9.779E-03 1.163E-02

4.322E-01

1.716E-04

4.646E-08

4.324E-01

3.379E-01

1.035E-04

2.727E-08

3.38CE-01

1.548E-02

1.320E-05

1.55CE-02

2.230E-01

1.588E-03

1.2351-06

2.246E-01

1.580E-01

8. 545E-04

7.253E-07

1.588E-01

1.611E-02

4.575E-05

1.615E-02

1.000E+00 8.886E-03 8.917E-03

1.000E+00 1.260E-08 3.792E-08

8.886E-03 8.917E-03

Th-230 U-234 1.000E+00 3.384E-08 9.640E-08 2.211E-D7

Th-230 U-238 1.000E+00 3.426E-14 2.207E-13 1.123E-12

Th-230 EDOSE(j) 3.384E-08 9.640E-08 2.211E-07

6.628E-07

9.898E-12

6.628E-07

1.970E-06 7.001E-06

8.446E-11 9.641E-10

1.970E-06 7.002E-06

2.403E-05

9.200E-09

2.404E-05

9.0003-C5

8.692E-08

9.009E-05

U-238 U-238 1.000E+00 1.326E-02 1.329E-02 1.334E-02 1.352E-02 1.402E-02 1.558E-02 1.675E-02 1.8051-02

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

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFCi)

(j) Mi

Ra-226 Ra-226 1.000E+00

Ra-226 U-234 1.000E+00

Ra-226 U-238 1.000E+00

Ra-226 ZS(j):

S(J,t). pCi/g

t- 0.000E400 1.000E+00 3.000E+00 1.00CE+01 3.000E+01 1.000E+02 3.OOOE+02 1.000E+03

3.600E-01 3.593E-01 3.579E-01 3.532E-01

0.000E+00 1.324E-09 1.189E-08 1.308E-07

0.000E+00 1.251E-15 3.368E-14 1.234E-12

3.600E-01 3.593E-01 3.579E-01 3.532E-01

3.400E-01 2.975E-01 2.031E-01 5.339E-02

1.147E-06 1.162E-CS 8.092E-05 3.948E-04

3.233E-11 1.076E-09 2.165E-08 3.004E-07

3.400E-01 2.975E-01 2.032E-01 5.379E-02

Pb-210

Pb)-210

Pb-210

Pb-210

Ra-226

U-234

U-238

ES Ci):

1.000E+00

1.000E+00

1.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

1.100E-02 3.191E-02

1.361E-11 3.611E-10

9.663E-18 7.709E-16

1.100E-02 3.191E-02

9. 475E-02

1.257E-08

9.032E-14

9.475E-02

2.085E-01 2.911E-01

2.873E-07 6.471E-06

6.340E-12 5.044E-10

2.085E-01 2.912E-01

2.089E-01 5.494E-02

6.582E-05 3.709E-04

1.618E-08 2.757E-07

2.090E-01 5.531E-02

U-234

U-234

U-234

U-234

U-238

ES (j) :

1.000E+00 6.800E-01

1.000E+00 O.OOOE+00

6.800E-01

1.0001E+0 O.OOOE+00

1.000E+00 O.OOOE+00

O. OOOE+00

6.786E-01 6.758E-01

1.924E-06 5.748E-06

6.786E-01 6.758E-01

6.115E-06 1.831E-05

8.665E-12 7.777E-11

6.115E-06 1.831E-05

6.661E-01

1.888E-05

6.661E-01

6.058E-05

8.558E-10

6.058E-05

6.391E-01

5.436E-05

6.392E-01

1.780E-04

7.493E-09

1.780E-04

5.531E-01

1.568E-04

5.532E-01

5.527E-04

7.567E-08

5.528E-04

3.6593-01 8.616E-02

3.1133-04 2.446E-04

3.662E-01 8.641E-02

1.366E-03 2.569E-C3

5.218E-07 2.4761-C6

1.367E-03 2.572E-03

Th-230 U-234

Th-230 U-238

Th-230 ZS(j):

-U-238 1.000E+00 6.800E-01 6.786E-01 6.758E-01 6.661E-01 6.392E-01 5.532E-01 3.6623-01 8.641E-02

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

RESCALC.EXE execution time - 15.54 seconds



Total water/soil iteration failures - 2.
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Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 Morbidity

Parameter

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-1

I

I

I

I

I

I

I

I

I

Dose conversion factors

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

for inhalation, mrem/pCi:

- D-1

D-1
D-l
D-l

| D-1I
1D-1

j D-1

i D-1

j D-1

Dose conversion factors for ingestion, mrem/pCi:

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

Food transfer factors:

\ iI

D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I

D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I

D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I
D-34 I

Pb-210

Pb-210

Pb-210

f+DI

I

I

Ra-226+D ,

Ra-226+D ,

Ra-226+D ,

Ra-228+D ,

Ra-228+D ,

Ra-228+D ,

Th-228+D ,

Th-228+D ,

Th-228+D ,

Th-230

Sh-230

Th-230

Th-232

Th-232

Th-232

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dirensionless

beef/livestock-intake ratio, (pCi/kg)/CpCi/dj

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

Current

Value

2.32OE-02

8.600E-03

5.080E-03

3.450E-01 |

3.260E-01

1.640E+00

1.320E-0l |

1.180E-01

7.270E-03

1.330E-03

1.440E-03 |

8.080E-04

5.480E-04

2.730E-03

2.830Z-04

2.690E-04

l.OOOE-02

E.000-04 I
3.000E-04 |

400CE-02 |

1.OOOE-03

1.OOOE-03

4.OOOE-02

1.OOOE-03 |

1.000E-03 |

1.OOOE-03 |

l.OOOE-04

5.000E-06 |

1.000E-03 |

1.OOOE-04

5.000E-06 |

1.000E-03 I
1.OOOE-04 |

5.000E-06 |

2.500E-03

3.400Z-04

6.000E-04

2

2

2

I

8

I

4

I

a

I Parameter

Default | Name

2.320E-02 | DCF2( 1)

B.600E-03 | DCF2( 2)

5.080E-03 | DCF2( 3)

3.450E-01 | DCF2( 4)

3.260E-O1 | DCF2( 5)

1.640E+00 | DCF2( 6)

1.320E-01 | DCF2( 7)

1.180E-01 | DCF2( 8)

7.270E-03 | DCF3( 1)

1.330E-03 | DCF3( 2)

1.440E-03 | DCF3( 3)

B.080E-04 | DCF3( 4)

5.480E-04 | DCF3( 5)

2.730E-03 DCF3( 6)

2.830E-04 | DCF3( 7)

.690E-04 | DCF3( 8)

.OOOE-02 | RTF( 1,2)

.000z-04 | RTF( 1,2)

3.000E-04 | RTF( 1,3)

5.000E-02 |RTF( 2,1)

.OOOE-03 | RTF( 2,2)

.OOOE-03 | RTF( 2,3)

.OOOE-02 RTF( 3,1)

.OOOE-03 | RTF( 3,2)

.OOOE-03 | RTF( 3,3)

.00O0-03 | RTF( 4,1)

.OOOE-04 | RTF( 4,2)

S.OOOE-06 | RTF( 4,3)

.OOOE-03 RTF( 5,1)

.OOOE-04 | RTF( 5,2)

.000E-06 | RTF( 5,3)

.000E-03 RTF( 6,1)

.OOOE-04 | RTF( 6,2)

.OOOE-06 | RTF( 6,3)

.500E-03 RTF( 7,1)

3.400E-04 | RTF( 7,2)

6.000E-04 | RTF( 7,3)

4

1

i

1

1

5

I

1

5

i

i

5

U-234

U-234

U-234

2

3
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3

t

I--I \;.

Menu

D-34

D-34

. D-34

j D-34

D-5

D-5

i D-5
D-5

D-5

D-5

D-5

: D-5

i D-5

Dose Conversion Factor (and Related) Parameter

File: FGR 13 Morbidity

Sumnary (continued) -

Parameter

I

U-238+D

U-238+D

U-238+D I
plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

I

I

I
I
I
I
I

I

Current I
Value I

I

2.500E-03 I

3.400E-04 I
6.000E-04 I

I

I

I

I Paramete:

Default I flame

I

2.500E-03 I RTF( 8,1)

3.400E-04 I RTF( 8,2)
6.OOOE-04 I RTF1 8,3)

r

I

r

I Bioaccumulation factors, fresh water, L/kg:

D-5

D-5

D-5

D-5

D-5

D-5

D-5

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Pb-210+D , fish

Pb-210+D , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228+D , fish

Th-228+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks

Th-232 , fish

.h-232 , crustacea and mollusks

U-234 , fish

U-234 , crustacea and mollusks

U-238+D , fish

U-238+D , crustacea and mollusks

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I

3.C000E+02

1.500E+02 t

5.000E+01 |

2.500E+02 |

5.OOOE+02

2.000E+02 |

1.000E+02 |

5.000E+02 |

1.000E+02 |

5.000E+02 |

1.000E+01 |

6.005E+01 |

1.000E+01 |

6.OO0E+01 |

3.000E+02 | BIOFAC( 1,1)

1.000E+02 BIOFAC( 1,2)

5.000E+01 BIOFAC( 2,1)

2.500E+02 | BIOFAC( 2,2)

5.000E+01 BIOFAC( 3,1)

2.500E+02 | BIOFAC( 3,2)

l.00E+02 J BIOFAC( 4,1)
5.000E+02 BIOFAC( 4,2)

1.000E+02 IBIOFAC( 5,1)
5.000E+02 BIOFAC( 5,2)

1.000E+02 | BIOFAC( 6,1)

5.000E+02 | BIOFAC( 6,2)

1.000E+01 | BIOFAC( 7,1)

6.000E+01 | BIOFACC 7,2)

1.000E+01 | BIOFAC( 8,1)

6.000E+01 ! BIOFAC( 8,2)

D-5

D-5

D-5

D-5

D-5
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File : York 3-5 ac with 2 or 4 cov Sis.l.RAD

4

Site-Specific Parameter Summary

Menu

I

I

I
I
I
I
I

Parameter

Area of contaminated zone (m**2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit Imrem/yr)

Time since placement of material (yr)

Roll

Roll

R011

ROll

R011

ROll

Roll

R011

ROll

R012

R012

R012

R012

R012

R012

R012

R012

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

R013

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Times

Times

Times

Times

Times

Times

Times

Tines

Times

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

Initial p:incipaJ

Initial principa:

Initial principaj

Initial principal

Initial principal

Concentration in

Concentration in

Concentration in

Concentration in

Concentration in

Cover depth (m)

1 radionuclide

L radionuclide

1 radionuclide

1 radionuclide

1 radionuclide

groundwater

groundwater

groundwater

groundwater

groundwater

(pCi/g):

IpCi/g)

(pCi/9 ):

(pCi/g):

(pCi/s):

(pCi/L):

(pCi/L):

(pCi/L):

(pCi/L):

(pCi/L):

(yr)

(yr)

(yr)

(yr)

lyr)

(yr)

(yr)

(yr)

(yr)

Ra-226

Th-228

Th-232

U-234

u-238

Ra-226

Th-228

Th-232

U-234

U-236

User

| Input

| 6.670E+O

9. OOE-C

| 2.580E+C

| 2.500E+C

| 0.OOOE+C

I. 000B+C

I 3.000+C
|1. OOOE+C

| 3.OOCE+C

l.OOOE+O

3. 00OE+C

I l.O O3+C
not used

not usec

| 1.250E-C

| 1.25OE-C

| 1.250E-C

| 1.250E-C

| 1.250E-C

not user

not user

not used

not user

| not user

| 0.OOOE+c

not user

not user

| 1.630E+C

I1.OOOE-C
| 4.OOOE-C

| 2.OOOE-C
| .000E+C
| l.OOOE+O

| 5.300E+C

| 3.130E+O

not user

5.000E-C

1.016E+O

| O.OOOE+O

| overhead

I 2.000E-C

I 1.OOOE+C

I 1.OOOE-C

| 1.630E+C

4.000E-C

1 2.000E-C

| 2.OOOE-(

1.000E-N

30

30

31

12

33

C1

01

01

01

01

I Used by RESRAD

Default | (If different from user input)

1.OOOE+04 |

2.000E+00 _

1.OOOE+02 |

2.500E+01 |

O.OOOE+00 |

l.0O0E+00

3.000E+00

1.OOOE+01 |

3.OOOE+01 |

1.000E+02 |

3.OOOE+02

1.000E+03

O.OOOE+00 |

O.OOOE+00 |

O.OOCE+00 |

0.00CE+00 |

O.OOCE+00 |

O.OOOE+00 _

O.OOOE+00 _

O.OOOE+00 |

O.OOOE+00

O.OOOE+00

O.OOOE+OO|0_

0.000E+OO

0.000E+00

1.50CE+00 |

1.OOCE-03 |

1.50CE+00 |

l.OOCE-03 |

4.000E-01 |

2.000E-01 |

1.OOOE+01 |

5.300E+00 _

2.OOOE+00 _

8.000E+00 |

5.000E-01 |

1.000E+00 |

2.000E-01

overh.ead |

2.000E-01 |

1.OOOE+06 |

l.OOOE-03 |

1.500E+00 |

4.OOCE-01 |

2.00CE-O1 |

2.000E-01 |

l.OOCE+02 |

Parameter

| Name

|AREA

THICKO

| LCZPAQ

BRDL

| TI

| T( 2)

T( 3)

|T( 4)

| TC 5)

| T( 6)

T( 7)

| T( 81

| T( 91

SlI 2)

Si1 4)

Si( 6)

SI( 7)

SI( 8)

WI( 2)

I W1( 4)

WI( 6)

W1( 7)

W1( B)

| COVERO

DENSCV

I VCV

DENSC2

I VCZ

| TPCZ

FCCZ

| HCCZ

| BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

| IDITCH

|RUNOFF

WAREA

| DENSAQ

| TPSZ

I SZ

I FCSZ

HCSZ

| Density of cover material (g/cm 3)

Cover depth erosion rate (m/yr)

| Density of contaminated zone (g/cm^k3)

I Contaminated zone erosion rate im/yr)

Contaminated zone total porosity

| Contaminated zone field capacity

| Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

| Average annual wind speed (m/sec)

| Humidity in air (g/m -3)

| Evapotranspiration coefficient

I Precipitation (m/yr)

I Xrrigation (m/yr)

Irrigation mode

R Runoff coefficient

I Watershed area for nearby stream or pond (m 2)

| Accuracy for water/soil computations

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

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)

30

30

04

01

01

01

300

00

01

00

00

01

06

03

00

31

02
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Site-Specific Parareter Summary (continued)

Menu

-I

Parameter

R014

R014

R014

R014

R014

R014

R015

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

RO016

R016

R016

R016

R016 I

| Saturated zone hydraulic gradient

| Saturated zone b parameter

Water table drop rate (m/yr)

| Well pump intake depth (m below water table)

| Model: Nondispersion (ND) or Mass-Balance (MB)

I Well pumping rate (m*13/yr)

| Number of unsaturated zone strata

Distribution coefficients for Ra-226

Contaminated zone (cm**3/g)

| Saturated zone (cml*3/g)

| Leach rate (/yr)

Solubility constant

| Distribution coefficients for Th-228

| Contaminated zone (cm**3/g)

| Saturated zone (cm**3/g)

| Leach rate (/yr)

| Solubility constant

| Distribution coefficients for Th-232

| Contaminated zone (cm**3/g)

| Saturated zone (cm**3/g)

| Leach rate (/yr)

| Solubility constant

Distribution coefficients for U-234

| Contaminated zone (cm--3/g)

| Saturated zone (cm--3/g)

| Leach rate (/yr)

| Solubility constant

| Distribution coefficients for U-238

| Contaminated zone (cm*-3/g)

| Saturated zone (cm**3/g1

| Leach rate (/yr)

Solubility constant

| User

input

2. 000E-

I S.300E+C
| 1OOOE-C

I 1. OOOZ+C

ND

2. 500E+(

0

| 3.548E+C

3.548E+C

I .OOOE+(

| 0.000£+C

| 6.000E+C

| 6.OCOE+C

|. OOOE+C

0. OOOE+C

| 6.OOOE+C

| 6.000E+O

| 0.000E+O

0.000E+O

5. COOE+0

5. 000E+0

I O.OOOS+O
I O.OOOE+O

| 5.000E+0

| 5.000E+O

I0. 000E+0

|. OOOE+O

I1.000E+0
I1.000E+0

0. 000E+0

| 1.000E+0

| 1.0005+0

| 0.000E+0

O.OOOE+0

02

*00

03

*01

02

03

03

0

10

14

04

10

I0

04

'4

'0

00

I!
I

2
IC

II
I 7
I7
IC

I

I E

I3

1

ICIc
I

I

I(
IC
IC

Il

Ii

I

I(

IC

I.,

IC
IC

1 5

l S

l O

l O

1

Ia

I

I1

11

I7

I O

I O

Default |

.000E-02

5.300E+00

L.000E-03 |

L.000E+01

ND|

2.500E+02 I

F.OOCE+0l

7.00CE+01

7.00CE+00 |

O.000E+00 |

O.OOOE+04 |

6.000t+04 |

).OOOE+00I

1.000E+00

O.OOOE+04 |

D.OOOE+04 I
6.000E+00 |

1.000E+00 |

.OOOE+01 I
,.OOOE+0 I
'.000E+00I

~.OOOE400I

000OO+01I

'.OOOE+01I

1.000E+00

.OOOE+00

.OOOE+02 I

.DOOOE+02

i.OOOE+00

'.OOOE+00 |

.000E+01 |

.DOOOE+01

I.OOOE+00 |

I.OOOE+00

Used by RESRAD

(If different from user input)

01

01

0

i0

7.808E-05

not used

___

4. 617E-06

not used

4. 617E-06

not used

___

5.5193-03

not used

5. 519E-03

not used

2.765E-03

not used

3.947E-03

not used

Parameter

| Name

| HGWT

I BSZ
I VhT
| DWIBWT

| MODEL

|NSlw

| DCNUCC( 2)

| DCVUCS( 2)

| ALEACH( 2)

| SOLUBK( 2)

| D=NUCC( 4)

| DCNUCS( 4)

| ALEACHC 4)

| SOLUBK( 4)

| DCNUCC( 6)

I DCNUCS( 6)

| ALEACH( 6)

SOLUBrI 6)

| DCNUCC 7)

| DCNUCS( 7)

| ALEACH( 7)

| SOLUBK( 7)

| DCNUCC( 8)

I DCNUCS( 8)
| ALEACH( 8)

I SOLUBK( 8)

| DCNUCC( 1)

| DCNUCS( 1)

| ALEACH( 1)

| SOLUBK( 1)

DCNUCC( 3)

| DCNUCS( 3)

| ALEACH( 3)

| SOLUBK( 3)

01

01

i0

0

I

I

R016

R016

R016

R016

I

I

I

I

I

Distribution coefficients for

Contaminated zone (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (?yr)

Solubility constant

daughter Pb-210

daughter Ra-228

02

2

0

0

R016 I Distribution coefficients for
R016 I Contaminated zone Icm*-3/g)

R016 I Saturated zone (cml*3/g)

I Leach rate (/yr)

I Solubility constant

,1

01

0

0
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Sunmary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation I

File : York 3-5 ac with 2' or 4' cov Siml.RAD

6

Site-Specific Parameter Summary (continued)

Menu

R016 j Distribution

R016 I Contaminat

R016 I Saturated

R016 I Leach rate

R016 I Solubility

R017 Inhalation r

R017 I Mass loading
R017 I Exposure dur
R017 I Shielding fa
R017 I Shielding fa
R017 I Fraction of
R017 I Fraction of
R017 I Shape factor
R017 j Radii of sha

R017 I Outer annu

R017 1 Outer annu

R017 I Outer annu

J R017 I Outer annu

R017 I Outer annu

R017 j Outer annu

R01 I Outer annu

Outer annu

~-' I Outer annu.

R017 I Outer annu

R017 I Outer annu

R017 I Outer ar.nu]

R017 I Fractions of
R017 Ring 1

R017 I Ring 2

R017 I Ring 3

R017 I Ring 4

R017 I Ring 5

R017 I Ring 6

R017 I Ring 7

R017 E Ring 8

R017 I Ring 9

R017 I Ring 10

R017 I Ring 11

R017 I Ring 12

ROlB Fruits, vegel

R018 I Leafy vegetak
R018 I Milk consumpt
R018 Meat and poul

R018 Fish consumpi

R018 Other seafooc

* Soil ingestic. S Drinking wate

User I I
Input I Default IParameter

n coefficients for daughter Th-230

ted zone (cm**3/g)

zone (cr**3/g)

e (/yr)

constant

*ate tm'*3/yr)

for inhalation (g/m*13)

ation

ctor, inhalation

ctor, external gamma

time spent indoors

time spent outdoors (on site)

flag, external gamma

pe factor array (used if FS - -1):

lar radius (m), ring 1:

lar radius Im), ring 2:

lar radius (m), ring 3:

lar radius (m),

lar radius

lar radius

lar radius

lar radius

m) ,

Wm),

Cm),

Im).

ring 4 :

ring 5:

ring 6:

ring 7:

ring 8:

ring 9:

ring 10:

ring 11:

ring 12:

lar radius (m),

lar radius (m),

lar radius (m),

lar radius (m),

6.000E+04

6.000E+04

0.00CE+00

0.000E+00

1.226E+04

1.000E-04

2.500E+01

5.000E-01

5.512E-01

5.500E-01

2. lOOE-01

1.000E+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

4.150E+01

2.750E+00

not used

not used

not used

not used

1.825E+01

not used

-I-

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

6.000E+04

6.000E+04

0.000E+00

0.000E+00

8.400t+03

1.000E-04

3.000E+01

4.000E-01

7.00CE-01

5.000E-01

2.500E-01

1.000E+00

5.000E+01

7.071E+01

0.000E+00

0.0008+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.00CE+00

0.000E+00

0.000E+00

1.000E+00

2.732E-01

0.000E+00

O.00CE+00

0.000E+00

0.000E+00

O.OOO+00

O.OOOE+00

O. OOOE+00

O. OOOE+00

O. OOOE+00

O.OOOE+O0

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

5.100E+02

Used by R3SRAD | Parameter

(If different from user input) | Name

- DCNUCC( 5)

- DCNUCS( 5)

4.617E-06 | ALEACH( 5)

not used | SOLUBK( 5)

INHALR

MLINH

- SHF3

- SHF1

FIND

_|FOTD

>0 shows circular AREA. FS

RAD SHAPE

RAD SHAPE C

- RAD SHAPE(

- RAD SHAPEC

- RADSHAPE(

- RADSHAPE(

- RAD _SHAPE(

- RADSIHAPE(

- RAD SHAPE(

- RADSHAPE(I

- RAD SHAPE(1

|RAD SHAPE(I

- FRACAt 1)

- FRACA( 2)

- FRACA( 3)

- FRACAC 4)

- FRACAC 5)

- FRACAC 6)

- FRACAt 7)

FRACA( 8)

_ FRACA( 9)

- FRACA10)

- FRACA(li)

- FRACA(12)

_ DIET(1)

- DIET(2)

_ DIET(3)

_ DIET(4)

- DIET(5)

- DIET(6)

I SOIL

D'I

1)

2)

3)

4)

5)

6)

7)

8)

9)

.0)

.1)

.2)

annular areas within AREA:

tables and grain consumption (kg/yr)

ble consumption (kg/yr)

:ion (L/yr)

ltry consumption (kg/yr)

tion Ckg/yr)

I consumption (kg/yr)

.n rate tg/yr)

:r intake (L/yr)
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Summary Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File York 3-5 ac with 2' or 4' cov Siml.RAD

Site-Specific Parameter Surmmary (continued)

User l Used by RESRAD | Parameter

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

R018 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 | 1.00DE+00 | --- FLy

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

R018 | Contamination fraction of aquatic food not used 5.000E-01 | --- | FR9

RC18 Contamination fraction of plant food 1-1 1- 0.334E+00 | FPLANT

R018 Contamination fraction of meat not used |-1 j --- FMEAT

R018 Contamination fraction of milk not used 1-1 _ FMILK

R019 | Livestock fodder intake for mreat (kg/day) not used | 6.803E+01 | --- | LFI5

R019 | Livestock fodder intake for milk (kg/day) not used | 5.500E+01 | --- | LFI6

R019 Livestock water intake for meat (L/day) | not used 5.000E+01 | --- | LWI5

R019 | Livestock water intake for nilk IL/day) not used | 1.600E402 | --- | LWI6

R019 | Livestock soil intake (kg/day) not used | 5.000E-01 | --- LSI

R019 Mass loading for foliar deposition (g/m**31 1.OOOE-04 | 1.000E-04 | --- MLFD

R019 | Depth of soil mixing layer (m) 1.500E-01 | 1.500E-01 -DM

R019 | Depth of roots (n) 9.000E-01 | 9.OOOE-01 | DROOT

R019 | Drinking water fraction from ground water | not used I l.OOOE+00 | --- FGWDW

R019 | Household water fraction from ground water | not used | 1.000E400 | --- | FGW.H

R019 | Livestock water fraction from ground water not used | 1.OOOE+00 | --- | FGWLW

R019 Irrigation fraction from ground water | 1.OOOE+00 | 1.000E+00 | --- FGWIR

Wet weight crop yield for Non-Leafy (kg/m-2) | 7.000E-01 | 7.000-01 | --- | YV(1)

/ Wet weight crop yield for Leafy fkg/m**2) | 1.500E+00 | 1.500E+00 | --- | YV(2)

R19B Wet weight crop yield for Fodder (kg/m**2) not used | 1.100E+00 | --- | YV(3)

R198 Growing Season for Non-Leafy (years) 1.700E-01 | 1.700E-01 | --- | TE(1)

R19| Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 --- | TE(2)

R193 Growing Season for Fodder (years) not used | 8.000E-02 | --- | TE(3)

R19B | Translocation Factor for Non-Leafy | 1.000E-C1 | 1.000E-01 | --- | TIV(1)

R19B Translocation Factor for Leafy | 1.000E+00 1.000E+00 | --- | TIV(2)

R19B | .ranslocation Factor for Fodder not used 1.0000E+0 | --- | TIV(31

R19| Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.50CE-01 | --- | RDRY(1)

R19B | Dry Foliar Interception Fraction for Leafy J 2.500E-01 I 2.500E-01 I --- | RDRY(2)

R19B Dry Foliar Interception Fraction for Fodder not used 2.500E-01 | --- | RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 --- ET(l)

R19B Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 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 | 2.000E+01 2.OOOE+01 | --- WLAM

C14 | C-12 concentration in water (g/cm**3) not used | 2.000E-05 | --- | C12WTR

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

C14 | Fraction of vegetation carbon from soil not used 2.000E-02 I --- | CSOIL

C14 | Fraction of vegetation carbon from air not used | 9.80CE-01 --- CAIR

C14 | C-14 evasion layer thickness in soil (m)| not used | 3.000E-01 | --- DMC

C14 C-14 evasion flux rate from soil (1/sec) not used I 7.000E-07 I --- | EVSN

C14 C-12 evasion flux rate from soil (1/sec) not used | 1.0001-10 | --- REVSN

C14 | Fraction of grain in beef cattle feed not used 8.000E-01 --- | AVFG4

C14 | Fraction of grain in milk cow feed not used | 2.000E-01 | --- | AVFG5

| DCF correction factor for gaseous forms of C14 | not used 8.894E+01 | --- | CO2F

'' I I I II
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAV

Site-Specific Parameter Summary (continued)

| * User l Used by RESRAD | Parameter

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

STOR Storage times of contaminated foodstuffs (days): | l l

STOR Fruits, non-leafy vegetables, and grain 1 l.400E+01 1.400E+01 --- | srOuT(l\

STOR | Leafy vegetables | 1.000E+00 | 1.oOOE+00 --- | STORPT(2)

STOR | Milk 1.OOOEt+00 |.OCOE+00 | --- STORT(3)

STOR Meat and poultry | 2.000E+01 | 2.OOOE+01 | STORPT(4)

STOR | Fish 7.000E+00 | 7.OOOE+00 | --- | STORT(5)

STOR | Crustacea and mollusks |7.OOE+00 | 7.OOOE+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 | --- | STORT(8)

STOR | Livestock fodder | 4.500E+01 | 4.500E+01 --- | STORPT(9)

R021 | Thickness of building foundation (m) not used | 1.5005-01 | --- | FLOORi

R021 | Bulk density of building foundation (g/cm*13) not used | 2.400E+00 | --- DEISFL

R021 | Total porosity of the cover material not used 4.0COE-01 | --- TPCV

R021 | 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

R021 | Volumetric water content of the foundation not used 3.0005-02 | --- | PH20FL

R021 | Diffusion coefficient for radon gas (m/sec): l l l

R021 | in cover material not used | 2.000E-06 | --- DIFCV

R021 | in foundation material not used | 3.0COE-07 | --- | DIFFL

R021 | in contaminated zone soil. not used | 2.000E-06 | --- DIFCZ

R021 R Radon vertical dimension of mixing {m) not used | 2.000E+00 | --- RMIX

| Average building air exchange rate (1/hr) not used | 5.000E-01 | --- REXG

Height of the building (room) (m) | not used | 2.500E+00 | --- |IRM

R021 | Building interior area factor not used | 0.OOOE+00 | --- FX

R021 | Building depth below ground surface (m) I not used 1-1.00OOE+00 I --- DYFL

R021 | Emanating power of Rn-222 gas not used I 2.500E-01 E --- | EMAIA(l)

R021 | Emanating power of Rn-220 gas not used 1.5005-01 j --- | EMPNA(2)

TITL | Number of graphical time points j 32 I ___ | ___ | NPTS

TITL Maximum number of integration points for dose 17 -___ | LYMAX

TITL | Maximum number of integration points for risk | 257 I ___ I -__ |YMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma - active

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

3 -- plant ingestion X active

4 -- meat ingestion suppressed

5 -- milk ingestion | suppressed

6 -- aquatic foods | suppressed

7 .-- drinking water suppressed

8 -- soil ingestion | active

9 -- radon | suppressed

Find peak pathway doses active
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

9

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g

\K' Area:

Thickness:

Cover Depth:

667.00 square meters

0.90 meters

0.00 meters

Ra-226

Th-228

Th-232

U-234

U-238

1.250E-01

1.250E-Ol

1.250E-01

1.250E-01

1.250E-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): O.OOOE+00 1.000E+00 3.OOOE+00 1.O0OE+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

TDOSE(t): 1.296E+00 1.217E+00 1.196E+00 1.476E+00 1.814E+00 1.849E+00 1.760E+00 1.513E+00

M(t): 5.182E-02 4.868E-02 4.784E-02 5.904E-02 7.255E-02 7.396E-02 7.042E-02 6.053E-02

Maximum TDOSE(t): 1.857E+00 mrem/yr at t - 65.5 ± 0.1 years

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

As mrem/yr and Fraction of Total Dose At t - 6.552E+01 years

j Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

de mren/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra-226 6.164E-01 0.3320 2.125E-04 0.0001 O.OOOE+00 0.0000 2.014E-01 0.1084 0.000E+00 0.0000 O.OCOE+00 0.0000

Th-228 2.385E-11 0.0000 1.118E-13 0.0000 0.0003+00 0.0000 6.076E-14 0.0000 O.OOOE+00 0.COOO O.OOOE+00 0.0000

|Th-232 8.908E-01 0.4798 1.562E-02 0.0084 O.OOOE+00 0.0000 1.088E-01 0.0586 O.OOOE+00 0.0000 0.000E+00 0.0000

U-234 2.133E-05 0.0000 7.250E-04 0.0004 0.OCOE+00 0.0000 9.018E-04 0.0005 O.OOOE+00 0.0000 O.COOE+00 0.0000

U-238 6.015E-03 0.0032 6.472E-04 0.0003 O.OOOE+CO 0.0000 8.560E-04 0.0005 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Total 1.513E+00 0.8150 1.720E-02 0.0093 O.OOE+00 0.0000 3.119E-01 0.1680 O.OOOE00 0.0000 O.OOOE+00 0.0000

Soil

mrem/yr fract.

8.227E-03 0.0044

3.834E-14 0.0000

5.672E-03 0.0031

2.276E-04 0.0001

2.161E-04 0.0001

1.434E-02 0.0077

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

As mrem/yr and Fraction of Total Dose At t = 6.552E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

Nuclide

All Pathways

mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

O.OOOE+00 0.0000

Total 0.00E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

O.OOOE400 0.0000

O.OOO+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OC 0.0000

8.262E-01 0.4450

2.406E-11 0.0000

1.021E+00 0.5499

1.876Z-03 0.0010

7.734E-03 0.0042

1.857E+00 1.0000O.OOOE+00 0.0000 O.OOOE+00 0.0000

*Sum of all water independent and dependent pathways.
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Sunrnary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Sinl.RAD

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

Radio-

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

Ra-226 6.371E-01 0.4918 7.069E-05 0.0001 0.000E+00 0.0000 1.006E-01 0.0776 0.0COE+00 0.OCOO 0.000E+00 0.0000

Th-228 4.876E-01 0.3763 2.285E-03 0.0018 0.000E+00 0.0000 1.251E-03 0.0010 0.OOOE+00 0.0000 O.OOOZ+00 0.0000

Th-232 2.341E-02 0.0181 1.297E-02 0.0100 0.000E+00 0.0000 1.085E-02 0.0084 0.000E+00 0.0000 0.000E+00 0.0000

U-234 2.370E-05 0.0000 1.039E-03 0.000B 0.0002+00 0.0000 1.302E-03 0.0010 0.000E+00 0.0000 0.OOOE+00 0.0000

U-238 8.635E-03 0.0067 9.290E-04 0.0007 0.OOOE+00 0.0000 1.238E-03 0.0010 0.000E+00 0.0000 0.OOOE+00 0.0000

Soil

mrem/yr fract.

1.667E-03 0.0013

7.838E-04 0.0006

3.259Z-03 0.0025

3.264E-04 0.0003

3.102E-04 0.0002

6.347E-03 0.0049Total 1.157E400 0.8928 1.729E-02 0.0133 0.000E+00 0.0000 1.12E-01 0.0889 0.000Z+00 0.0000 0.000E+00 0.0000

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

As mrer/yr and Fraction of Total Dose At t - 0.OOOE+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

26 O.000Z+00 0.0000 O.O00E400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

liP8 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

Th-232 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000

U-234 O.OOO+00 0.0000 0.000Z+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 oo.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000

All Pathways*

mrem/yr fract.

7.394E-01 0.5707

4.919E-01 0.3797

5.049E-02 0.0390

2.691E-03 0.0021

1.111E-02 0.0086

1.296Z+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File York 3-5 ac with 2' or 4' cov Sinl.RAD

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

As mrem/yr and Fraction of Total Dose At t - l.OOOE+O0 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

Soil

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

Ra-226 6.368E-01 0.5232 7.616E-05 0.0001 O.OOOE+00 0.0000 1.046E-01 0.0859 0.000E+00 O.OCOO O.OOOE+00 0.0000

Th-228 3.394E-01 0.2788 1.590E-03 0.0013 0.000E+00 0.0000 8.708E-04 0.0007 0.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-232 7.883E-02 0.0648 1.306E-02 0.0107 O.OOOE+00 0.0000 2.224E-02 0.0183 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-234 2.358E-05 0.0000 1.034E-03 0.0308 0.000E+00 0.0000 1.295E-03 0.0011 O.COOE+0 0.0000 O.COOE+00 0.0000

U-238 8.587E-03 0.0071 9.239E-04 0.0008 O.OOOE+00 0.0000 1.231E-03 0.0010 0.OOOE+00 0.0000 0.000E+00 0.0000

Total 1.064E+CO 0.8739 1.669E-02 0.0137 O.OOOE+00 O.OCOO 1.302E-01 0.1070 O.OOOE+00 0.0000 O.OOOE+00 0.0000

1.919E-03 0.0016

5.456E-04 0.0004

3.468E-03 0.0028

3.246E-04 0.0003

3.085E-04 0.0003

6.565E-03 0.0054

Total Dose Cor.tributions TDOSE(i,p,t) for Individual Radionuclides ti) 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

Radio-

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

All Pathways'

mrem/yr fract.

26 O.OOOE+00 0.0000

, =28 0.000E+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total 0.OOOE+00 0.0000

O.0OoE+00 O.C000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.COOE+00 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

7.434E-01 0.6108

3.424E-01 0.2813

1.176S-01 0.0966

2.676E-03 0.0022

1.105E-02 0.0091

1.217E+CO 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

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

As mren/yr and Fraction of Total Dose At t - 3.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 6.362E-01 0.5319

Th-228 1.644E-01 0.1375

Th-232 2.072E-01 0.1732

U-234 2.333E-05 0.0000

U-238 8.493E-03 0.0071

Total 1.016E+OD 0.8497

Inhalation

mrem/yr fract.

8.654E-05 0.0001

7.705E-04 0.0006

1.339E-02 0.0112

1.C22E-D3 0.0009

9.138E-04 0.0008

1.618E-02 0.0135

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOO+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

1.121E-01 0.0937

4.218E-04 0.0004

4.136E-02 0.0346

1.280E-03 0.0011

1.217E-03 0.0010

1.564E-01 0.1308

Meat

mrem/yr fract.

O.OOOZ+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Soil

mrem/yr fract.

2.397E-03 0.0020

2.643E-04 0.0002

3.872E-03 0.0032

3.210E-04 0.0003

3.051E-04 0.0003

7.160E-03 0.0060

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

Radio-

Nuclide mrem/yr fract.

26 0.000E+00 0.0000

028 .OOOE+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

Total 0.000E+00 0.0000

Fish

rLrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOO+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOZ+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

O.O00S+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

O.000E+CO 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OCOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

7.507E-01 0.6277

1.659E-01 0.1367

2.658E-01 0.2222

2.647E-03 0.0022

1.093E-02 0.0091

1.196E+00 l.COOO

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide rmrem/yr fract.

Ra-226 6.339E-01 0.4295

Th-228 1.302E-02 0.0088

Th-232 5.769E-01 0.3908

U-234 2.257E-05 0.0000

U-238 8.171E-03 0.0055

Total 1.232E+00 0.8347

Inhalation

mrem/yr fract.

1.177E-04 0.0001

6.100S-05 0.0000

1.456E-02 0.0099

9.836E-04 0.0007

8.791E-04 0.0006

1.660E-02 0.0112

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

1.346E-01 0.0912

3.337E-05 0.0000

8.093E-02 0.0548

1.231E-03 0.0008

1.170E-03 0.0008

2.180E-01 0.1477

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.0001+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOO+00 0.0000

0.OOOE+00 0.0000

Soil

mrem/yr fract.

3.832E-03 0.0026

2.093E-05 0.0000

4.B75E-03 0.0033

3.089E-04 0.0002

2.936E-04 0.0002

9.3303-03 0.0063

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

As mrem/yr and Fraction of Total Dose At t - 1.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

'6 0.000E+00 0.0000

\.,~-2a 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000S+00 0.0000

U-238 0.000E+C0 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O. 000+00 0.0000

0.OOOE+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways*

mrem/yr fract.

7.725E-01 0.5234

1.313E-02 0.0089

6.772E-01 0.4588

2.546E-03 0.0017

1.051E-02 0.0071

1.476E+00 1.0000

Sum of all water independent and dependent pathways.
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Surmary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2 or 4 cov Siml.RAD

Total Dose Contributions TDOSE(ipt) for Individual Radior.uclides Ui) and Pathways (p)

As mren/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

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

Milk Soil

mrem/yr fract. mrem/yr fract.

Ra-226 6.276E-01 0.3460

Th-228 9.277E-06 0.0000

Th-232 8.647E-01 0.4767

U-234 2.1193-05 0.0000

U-238 7.317E-03 0.0040

1.741E-04 0.0001

4.347E-08 0.0000

1.553E-02 0.0086

8.812E-04 0.0005

7.873E-04 0.0004

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

1.751E-01 0.0965

2.373E-08 0.0000

1.069E-01 0.0589

l.l00E-03 0.0006

1.045E-03 0.0006

0.000E+00 O.COOO

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOCE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

6.440E-03 0.0036

1.491E-08 0.0000

5.606E-03 0.0031

2.767E-04 0.0002

2.629E-04 0.0001

1.259E-02 0.0069Total 1.500E+00 0.8268 1.737E-02 0.0096 O.OOOE+00 0.0000 2.841E-01 0.1566 0.000E+00 0.0000 O.OOOE+00 0.0000

Total Dose Contributions TDOSE(ipt) 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

Radio-

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

26 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

28 O.OOOE+00 0.0000 O.OOOE+00 O.OOCO 0.0000E+0 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000 O.OOOE+00 O.COOO O.OCOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.0003+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E-00 0.0000 0.0000E+0 0.0000 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Milk All Pathways*

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0005+00 0.0000

O.OOOE+CO O.OOCO

mrem/yr fract.

8.093E-Cl 0.4462

9.359E-06 0.0000

9.927E-01 0.5473

2.279S-03 0.0013

9.413S-03 0.0052

1.814E+00 1.0000

*Sum of all water independent and dependent pathways.
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ary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

: York 3-5 ac with 2' or 4' cov Siml.PJAD

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

As mrem/yr and Fraction of Total Dose At t - 1.000E402 years

Water Independent Pathways (Inhalation excludes radon)

i

i

iI

I

i

Ground Inhalation Radon Plant Meat Milk

Radio-

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

Ra-226 6.056E-01 0.3275 2.210E-04 0.OOC1 0.000E+00 0.0000 2.060E-01 0.1114 0.OOOE+00 0.0000 o.OOOE+00 0.0000

Th-228 8.967E-17 0.0000 4.202E-19 0.0000 0.000E+00 0.0000 2.276E-19 0.0000 0.000E+00 0.0300 0.OOOE+00 0.0000

Th-232 8.910E-01 0.4819 1.562E-02 0.0084 0.OOOE+00 0.0000 1.084E-01 0.0586 0.OOOE+00 0.0000 0.OOOE+00 0.0000

U-234 2.403E-05 0.0000 6.001E-04 0.0003 0.OOOE+00 0.0000 7.447E-04 0.0004 0.000E+00 0.0000 0.000E+00 0.0000

U-238 4.972E-03 0.0027 5.351E-04 0.0003 0.000E+O0 0.0000 7.050E-04 0.0004 0.000E+00 0.0000 O.000E+00 0.0000

Total 1.502E+00 0.8121 1.697E-02 0.0092 0.000E+00 0.0000 3.158E-01 0.1708 0.000E+00 0.0000 0.OOOE+00 0.0000

Soil

mrem/yr fract.

8.646E-03 0.0047

1.442E-19 0.0000

5.672E-03 0.0031

1.884E-04 0.0001

1.787E-04 0.0001

1.468E-02 0.0079
i
I
i

i

i

I
i

I

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

j

i

i

I

I

Water Fish Radon Plant Meat Milk

Radio-

Kuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

* 6 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.OOOC

' _28 0.OOOE+00 0.0000 0.000E+00 C.COOO 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000+00 0.0000

Th-232 0.000E+00 0.0000 0.000E-00 0.0000 0.000Z+00 0.0000 0.000E+00 0.0000 0.000S+00 0.0000 0.000E+00 0.0000

U-234 0.OOCE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.COOE+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 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

All Pathways,

sxem/yr fract.

8.205E-01 0.4437

9.046E-17 0.0000

1.021E+00 0.5520

1.557E-03 0.0008

6.391E-03 0.0035

1.849E+00 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

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

As mremn/yr and Fraction of Total Dose At t - 3.00OE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 5.468E-01 0.3106

Th-228 0.000E+00 0.0000

Th-232 8.902E-01 0.5057

U-234 6.997E-05 0.0000

U-238 1.6493-03 0.0009

Total 1.439E+00 0.8172

Inhalation

mrem/yr fract.

2.047E-04 0.0001

0.000E+00 0.0000

1.560E-02 0.0089

2.017E-04 0.0001

1.776E-04 0.0001

1.619E-02 0.0092

Radon

mxrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

O.OOCS+00 0.0000

O.O00E+00 0.0000

Plant

mrem/yr fract.

1.854E-01 0.1053

0.000E+00 0.0000

l.059E-01 0.0601

2.616E-04 0.0001

2.287E-04 0.0001

2.917E-01 0.1657

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OCOE+00 0.0000

o.0ooo+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000Z+00 0.0000

O.OOO+00 0.0000

O.000E+00 0.0000

O.COOE+00 0.0000

Soil

mrem/yr fract.

8.041E-03 0.0046

0.000E+00 0.0000

5.666E-03 0.0032

6.394E-05 0.0000

5.929S-05 0.0000

1.383E-02 0.0079

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

As mren/yr and Fraction of Total Dose At t - 3.O0CE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

26 0.000E+00 O.OOC0

.28 0.000E+00 0.0000

Th-232 0.OOCE+00 0.0000

U-234 O.OCOE+00 0.0000

U-238 O.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

0.000E+CO 0.0000

O.OCOE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

Meat

mrem/yr fract.

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.OCOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+-00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

O.OOO+00 0.0000

All Pathways*

mrem/yr fract.

7.404E-01 0.4206

0.000E+00 0.0000

1.017E+00 0.5779

5.972E-04 0.0003

2.114E-03 0.0012

1.760E+00 1.OCOO

*Sum of all water independent and dependent pathways.
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Sunmary : Molyccrp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4 cov Siml.RAD

Total Dose Contributions TDOSEji,p,t) for Individual Radionuclides (ii and Pathways (p)

As mrern/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Independent Pathways lInhalation excludes radon)

Ground

Radio-

21uclide mrem/yr fract.

Ra-226 3.823E-01 0.2526

Th-228 O.OOOE+00 0.0000

Th-232 8.873E-01 0.5864

U-234 2.975E-04 0.0002

U-238 3.474E-05 0.0000

Total 1.270E+00 0.8392

Inhalation

mrem/yr fract.

1.431E-04 0.0001

0.000E+00 0.0000

1.555E-02 0.0103

8.395E-06 0.0000

3.139E-06 0.0000

1.571E-02 0.0104

Radon

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOS+00 0.0000

0.000£+00 0.0000

O.OOOS+00 0.0000

Plant

mrem/yr fract.

1.192E-01 0.0788

O.OOOE+00 0.0000

9.703E-02 O.C641

9.647E-05 0.0001

4.462E-06 0.0000

2.163E-01 0.1430

Meat

mrerm/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

5.622E-03 0.0037

0.000E+00 0.0000

5.648E-03 0.0037

6.533E-06 0.0000

1.250E-06 0.0000

1.128E-02 0.0075

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.OOOE+03 years

Water Dependent Pathways

Water

Radio-

Nuclide mremn/yr fract.

'6 0.000E+00 0.0000

0.000E+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-238 O.OOE+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

0.0008+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOCE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOO+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOO+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

5.072E-01 0.3352

O.OOOE+00 0.0000

1.006E+00 0.6645

4.089E-04 0.0003

4.419E-05 0.0000

1.513E+00 1.0000

*Sun of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

Parent Product Brar

i) (J) Fract

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

ich DSR(J,t) (mrem/yr)/lpCi/g)

tion'

Ra-226

Ra-226

Ra-226

Ra-226 1.000E+00

Pb-210 1.000Z+00

EDSR(j)

t- 0.OOOE+00 1.000E+00 3.000E+00

5.894E+00 5.891E+00 5.885E+00

2.067E-02 5.557E-02 1.208E-01

5.915E+00 5.947E+00 6.006E+00

1.OOOE+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

5.B64E+00

3.1673-01

6.180E+00

5.802E+00 5.592E+00

6.720E-01 9.714E-01

6.474E+00 6.564E+00

5.034E+00

8.896E-01

5.923E+00

3.483E+00

5.751E-01

4. 058E+00

Th-228 Th-228 1.000E+00 3.935E+00 2.739E+00 1.327E+00 1.051E-01 7.487E-05 7.237E-16 0.000E+00 0.OOOE+00

Th-232

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-234

U-234

Th-232

Ra-228

Th-228

ZDSR(J)

U-234

Th-230

Ra-226

Pb-210

EDSR (I)

1.000E+00

1.000E+00

1.000E+00

1.000E+00

1.0D0E+00

1.OOOS+00

1.000E+00

1.694E-01 1.694E-01 1.694E-01

2.039E-01 5.848Z-01 1.219E+00

3.062E-02 1.867E-01 7.382E-01

4.039E-01 9.408E-01 2.126E+00

1.693E-01

2.522E+00

2.726E+00

5.418E+00

2.036E-02

3.154E-06

1.241E-06

2.494E-08

2.037E-02

1.692E-01 1.689E-01

3.381E+00 3.451E+00

4.392E+00 4.546E+00

7.942E+00 8.165E+00

1.821E-02 1.233E-02

8.667E-06 2.375E-05

1.006E-05 9.540E-05

4.971E-07 1.012E-05

1.823E-02 1.246E-02

1. 678E-01

3.429E+00

4.541E+00

8.138E+00

4 .042E-03

4.483E-05

6.017E-04

8.971E-05

4.778E-03

1.642E-01

3.355E+00

4.525E+00

8.044E+00

8.145E-05

5.366E-05

2.708E-03

4.276E-04

3.271E-03

2.153E-02

1.575E-07

3.776E-09

7.789E-12

2.153E-02

2.141E-02 2.117E-02

4.653E-07 1.075E-06

2.658E-08 1.404E-07

1.008E-10 1.060E-09

2.141E-02 2.117E-02

U-238 U-238 1.000E+00

U-238 U-234 1.000E+00

U-238 Th-230 1.000E+00

U-238 Ra-226 1.000E+00

1 Pb-210 1.000E+00

d,, EDSR(J)

8.889E-02 8.840E-02 8.743E-02 8.411E-02

3.049E-08 9.102E-08 2.101E-07 6.061E-07

1.509E-13

2.662E-15

4.649E-18

8.889E-02

1.032E-12 5.369E-12 4.658E-11

4.020E-14 4.686E-13 1.221E-11

1.230E-16 2.755E-15 1.893E-13

8.840E-02 8.743E-02 8.411E-02

7.530E-02 5.113E-02

1.575E-06 3.513E-06

3.644E-10 3.074E-09

2.822E-10 8.292E-09

1.102E-11 7.491E-10

7.530E-02 5.113E-02

1.691E-02

3.445e-06

1.406e-08

1.310e-07

1.829E-08

1.691E-02

3.520E-04

2.314E-07

2.701E-08

1.127E-06

1.763E-07

3. 535E-04

'Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(J) - ERF(1[)BRF(2)1 ... BRF(I).

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

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

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

Nuclide

li) 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

Ra-226 4.226E+00 4.204E+00

Th-228 6.353E+00 9.127E+00

Th-232 6.-89E+0l 2.657E+01

U-234 1.161E+03 1.168E+03

U-238 2.812E+02 2.828Z+02

At specific activity limit

4.163E+00

1.884E+01

1.176E+01

1.181E+03

2.859E+02

4.045E+00

2.380E+02

4.614E+00

1.227E+03

2.972E+02

3.862E+00

3.339E+05

3.148E+00

1.371E+03

3.320E+02

3.809E+00

*8.192E+14

3.062E+00

2.007E+03

4.890E+02

4.221E+00

18.192E+14

3.072E+00

5.233E+03

1.478E+03

6.161E+00

*8.192E+14

3.108E+00

7.643E+03

7.071E+04
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Summary :olycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File York 3-5 ac with 2' or 4' cov Siml.RAD

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 - 65.5 _ 0.1 years

Nu2clide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

(iM (pCi/g) (years) (pCi/g) fpCi/g)

Ra-226 1.250E-01 67.3 i 0.1 6.610E+00 3.782E+00 6.609E+00 3.782E+00

Th-228 1.250E-01 O.OOOE+00 3.935E+00 6.353E+00 1.925E-10 1.299E+ll

Th-232 1.250E-01 73.3 ± 0.1 8.168E+00 3.061E+00 8.167E+00 3.061E+00

U-234 1.250E-01 0.000E+00 2.153E-02 1.161E+03 1.501E-02 1.666E+03

U-238 1.250E-01 O.OOOE+00 8.889E-02 2.812E+02 6.187E-02 4.041E+02
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Summary : Molycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent

(j) Mi)

BRF (i)

t= .000E400 1.OOOE+00

Ra-226 Ra-226 1.000E+00

Ra-226 U-234 1.000E+00

Ra-226 U-238 1.000E+00

Ra-226 EDOSE(j)

7.368E-01

4.720E-10

3.328E-16

7.368E-01

7.364E-01

3.322E-09

5.025E-15

7.364E-01

DOSE(J,t), mrem/yr

3.OOOE+00 1.000E401 3.OOOE1-01 1.O00E+02 3.000E.02 1.000E+03

7.356E-01. 7.329E-01 7.253E-01 6.990E-01 6.292E-01 4.353E-01

1.755E-08 1.551E-07 1.257E-06 1.193E-05 7.521E-05 3.385E-04

5.857E-14 1.526E-12 3.528E-11 2.036E-09 1.637E-08 1.409E-07

~1.356E-01 7.329E-01 7.253E-01 6.991E-01 1E.293E-01 4.357E-01

Pb-210

Pb-210

Pb-210

Pb-210

Th-228

Th-228

Th-228

Ra-226 1.000E+00

U-234 1.000E+00

U-238 1.000E+00

EDOSE(j)

2.584E-03

9.737E-13

5.811E-19

2.584E-03

4.919E-01

3.827E-03

4.957E-01

6.94 6E-03

1.260Z-11

1.537E-17

6. 946E-03

3.424E-01

2.333E-02

3.657E-01

1.510E-02 3.959E-02 8.400E-02

1.325E-10 3.117Z-09 6.213E-08

3.444E-16 2.366E-14 1.377Z-12

1.510E-02 3.959E-02 8.400E-D2

1.659E-01 1.313E-02 9.359E-06

9.228E-02 3.407E-01 5.490E-01

2.582E-01 3.539E-01 5.490E-01

1.214E-01 1.112E-01 7.189E-02

1.264E-06 1.121E-05 5.345E-05

9.363E-11 2.286E-09 2.203E-08

1.214E-01 1.112E-01 7.195E-02

9.046E-17 0.000E+00 0.000E+00

5.682E-01 5.677E-01 5.656E-01

5.682E-01 5.677E-01 5.656E-01

Th-228 1.000E+00

Th-232 1.000E+00

EDOSE(j)

Th-232 Th-232 1.000E+00

Ra-228 Th-232 1.000E+00

2.117E-02 2.117E-C2 2.117E-02 2.117E-02 2.115E-02 2.111E-02 2.093E-02 2.052E-02

2.549E-02 7.309E-02 1.523E-01 3.153E-01 4.226E-01 4.313E-01 4.287E-01 4.194E-01

U-234

U-234

U-234

'h-230

Th-230

Th-230

U-234 1.000E+00 2.691E-03 2.676E-03

U-238 1.000E+00 3.811E-09 1.138E-06

EDOSE(j) 2.691E-03 2.676E-03

U-234 1.000E+00 1.969E-08 5.817E-08

U-238 1.OOOE+00 1.896E-14 1.290E-13

EDOSE~j) 1.969E-08 5.817E-08

2.647E-03

2. 626E-08

2.647E-03

1.343E-07

6.711E-13

1.343E-07

2.545E-03 2.277E-03

7.577E-08 1.969E-07

2.545E-03 2.277E-03

3.943E-07 1.083E-06

5.823E-12 4.55E-11

3.943E-07 1.0833-06

1.541E-03 5.052E-04 1.018E-05

4.391E-07 4.306E-07 2.892E-08

1.541E-03 5.056E-04 1.021E-05

2.969E-06 5.604E-06 6.708E-06

3.842E-10 1.757E-09 3.377E-09

2.969E-C6 5.606E-06 6.711E-06

U-238 U-238 1.000E+00 1.111E-02 1.105E-02 1.093E-02 1.051E-02 9.413E-03 6.391E-03 2.114E-03 4.400E-05

BRF(i) is the branch fraction of the parent nuclide.
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Sumnary : RMolycorp York 3.5 ac with 2- or 4-foot Cover Simulation 1

File : York 3-5 ac with 2' or 4' cov Siml.RAD

Nuclide Parent BRF(i)

Cj) Ci)

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

S(j,t), pCi/g

t- O.OOOE+00 1.0OOE400 3.000E+00 1.00E+01 3.OOOE+01 1.OOOS+02 3.000E+02 l.OOOE+03

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Th-228

Th-228

Th-228

Ra-226

U-234

U-238

EStJ):

Ra-226

U-234

U-238

Th-228

Th-232

ES tj :

1.OOOE+00

1.OOOE+00

1.000E+00

l.OOOE+00

1. OOOE+00

1.OOOE+00

1.OOOE+CO

1.000E+00

1.250E-01

0.000E+00

0.000E+00

1.250E-01

O.OOOE+00

0.OOOE+00

0.OOOE+00

O.OOOE+00

1.250E-01

O.OOOE+00

1.250E-01

1.249E-01

2.432E-10

2.297E-16

1.249E-01

3.819E-03

2.500E-12

1.774Z-18

3.819E-03

8.701E-02

2.327E-03

8.933E-02

1.248E-01 1.244g-01 1.231E-01

2.180E-09 2.389E-08 2.066E-07

6.165E-15 2.238E-13 5.706E-12

1.248E-01 1.244E-01 1.231E-01

1.108E-02

6.619E-11

1.411E-16

1.108E-02

4.215E-02

1.548E-02

5.763E-02

3.287E-02 7.256E-02

2.290E-09 5.140E-08

1.637E-14 1.117E-12

3.287E-02 7.256E-02

3.337E-03 2.378E-06

6.963E-02 1.166E-01

7.297E-02 1.166E-01

1.188E-01

2.008E-06

1.737E-10

1.188E-01

1.068E-01

1.097E-06

8.071E-11

1.068E-01

2.299E-17

1.210E-01

1.210E-01

1.072E-01

1.278E-05

2.779E-09

1.072E-01

9.997E-02

1.004E-05

2.044E-09

9.998E-02

0.0002+00

1.209E-01

1.209E-01

7.496E-02

5.825E-OS

2.424E-08

7.502E-02

6.990E-02

5. 192E-05

2.140E-08

6.995E-02

O.OOOE+00

1.205E-01

1. 205E-01

Th-232 Th-232 1.000E+00 1.250E-01 1.250E-01 1.250E-01 1.250z-01 1.250E-01 1.249Z-01 1.248E-01 1.244E-01

Ra-228 Th-232 1.000E+00 0.000£+00 1.417E-02 3.772E-02 8.618E-02 1.181E-01 1.210E-01 1.209E-01 1.205E-01

U-234

U-234

U-234

Th-2 30

Th-230

Th-230

U-234

U-238

ES (J) :

U-234

11-238

1.OOOE+00 1.250S-01 1.243E-01

1.OOOE+00 O.OOOE+00 3.524E-07

1.250E-01 1.243E-01

1.OOOE+00 O.OOOE+00 1.122E-06

1.OOOE+00 O.OOOE+00 1.589E-12

O.OOOE+00 1.122E-06

1.229E-01

1.046E-06

1.229E-01

3.348E-06

1.420E-11

3.348E-06

1.183E-01 l.059E-01 7.196E-02 2.385E-02

3.353E-06 9.008E-06 2.040E-05 2.029S-05

1.183E-01 1.059E-01 7.198S-02 2.387E-02

4.997E-04

1.419E-06

5.012E-04

2.007E-04

l.ClOE-07

2.008E-04

1.095E-05 3.110E-05 8.640E-05

1.537E-10 1.286E-09 1.113E-08

1.095E-05 3.110E-05 8.641E-05

1. 645E-04

5.151E-08

1.645E-04

U-238 U-238 1.OOOE+00 1.250E-01 1.243E-01 1.229E-01 1.183E-01 1.059E-01 7.1983-02 2.387E-02 5.012E-04

BRFMi1 is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 64.00 seconds
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Summary Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Sim2.RAD

Dose Conversion Factor land Related) Parameter Se'mrary

rile: FGR 13 Morbidity

Current I Parameter

Menu Paraneter | Value | Default | Name

B-1 Dose conversion factors for inhalation, mrem/pCi: I I I
B-1 Pb-210+D | 2.320E-02 | 2.32CE-02 | DCF2( 1)

B-1 | Ra-226+D | 8.600E-03 | 8.600E-03 | DCF2( 2)

B-1 Ra-228+D | 5.C80E-03 | 5.080E-03 | DCF2( 3)

B-1 | h-22S+D | 3.450E-01 | 3.450Z-O1 | DCF2( 4)

B-1 Th-230 3.260E-01 | 3.260Z-O1 | DCF2( 5)

B-i | Th-232 1.6402+00 | 1.640E+00 | DCF2( 6)

B-1 | U-234 | 1.320Z-01 | 1.320E-01 | CCF2( 7)

B-1 | U-238+D | 1.180E-01 | 1.180E-01 |CF2( 8)

D-1 | Dose conversion factors for ingestion, mrem/pCi: I I I
D-1 Pb-210+D | 7.270E-03 | 7.270E-03 | DCF3( 1)

D-1 | Ra-226+D | 1.33CE-03 | 1.330E-03 | CCF3( 21

D-1 Ra-228+D 1.440E-03 | 1.440E-03 | CCF3( 3)

D-1 Th-228+D 8.080E-04 | 8.080E-04 | DCF3( 4)

D-1 Th-23D | 5.480E-04 | 5.480E-04 | DCF3( 5)

C-1 Th-232 | 2.730E-03 | 2.730E-03 | DCF3( 6)

D-1 | U-234 | 2.830E-04 | 2.830E-04 | DCF3( 7)

D-1 | U-238+D | 2.690E-04 | 2.690E-04 | DCr3( 8)

3-34 I Food transfer factors: I I I
| Pb-210+D , plant/soil concentration ratio, dimensionless | 1.OOOE-02 | 1.000E-02 | RTF( 1,1)

P Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 8.000E-04 | 8.0C0E-04 | RTFC 1,2)

D-34 | Pb-2:0+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 | 3.000E-04 | RTF( 1,3)

D-34 | I I I
D-34 | Ra-226+D , plant/aoil concentration ratio, dimensionless |4.000-02 4.000E-02 | RTF( 2,1)

D-34 | Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.OCCE-03 | 1.COO-03 | RTFC 2,2)

D-34 | Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 1.OOOE-03 I l.OOOE-03 | RTFC 2,3)

D-34 | I I I

D-34 | Ra-228+D , plant/soil concentration ratio, dimensionless | 4.000E-02 | 4.0C0E-02 | RTFC 3,1)

D-34 Ra-22B+D , beef/livestock-intake ratio, (p-i/kg)/(pCi/d) | l.ODOE-03 1.000E-03 | RTFC 3,21

D-34 | Ra-228+D , nilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 1.OOE-03 | l.00O-C3 | RTFC 3,3)

D-34 | I I

D-34 | Th-228+D , plant/soil concentration ratio, dimensionless | 1.OOE-03 I 1.0OOE-C3 | RTF( 4,1)

D-34 | Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 1.OOOE-C4 | 1.000E-04 | RTF( 4,2)

D-34 Th-228+D , nilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.00CE-C6 | 5.0OE-06 | RTF( 4,3)

D-34 I I I

D-34 | Th-230 , plant/soil concentration ratio, dimensionless | 1.OOOE-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 , nilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 RTF( 5,3)

D-34 I I I
D-34 |Th-232 , plant/soil concentration ratio, dimensionless | 1.OOOE-03 | 1.000E-03 | RTF( 6,1)

D-34 Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 1.000E-04 1.OOOE-04 | RTF( 6,2)

D-34 Th-232 , nilk/livestock-intake ratio, (pCi/L)/(pCi/d) | 5.000E-06 | 5.000E-06 | RTF( 6,3)

D-34 | I I

D-34 | U-234 , plant/soil concentration ratio, dimensionless I 2.500E-03 | 2.500E-03 | RTFC 7,1)

D-34 U U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 3.400E-04 | 3.400E-04 | RTFC 7,2)

| U-234 , milk/livestock-intake ratio, CpCi/L)/(pCi/d) | 6.000E-04 I 6.000E-04 I RTF( 7,3)
I '1 1
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nulation 2

ated) Parameter Summary (continued)

i3 Morbidity

Dose Conversion Factor (and Rel;

File: FGR

IFenuI

D-34 i
D-34 I
D-34 I
0-34 II
D-5 I
D-5 I

D-5 I
D-5 I

D-5 I
D-5 I
D-5 I
D-5 I

D-5 I
D-5 I
D-5 I
D-5 I
D-5 I
D-5 1

D-5 I

D-5 I
D-5 I

I-5 |

D-5 I
D-5 I
D-5 I

D5I

D-5 I

Parameter

U-238+D

U-238+D

U-238+D I
plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

Bioaccumulation factors, fresh water, L/kg:

Pb-210+D , fish

Fb-210+D , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228+D , fish

Th-228+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks

Th-232 , fish

Th-232 , crustacea and nollusks

U-234 , fish

U-234 , crustacea and mollusks

I Current

Value

| 2.500E-03

| 3.400E-04

I 6.OOOE-04

| 3.OOE+02

| 1.000E+02

| 5.000E+01

| 2.500E+02

| 5.COCE+01

| 2.500E+02

| 1.000E+02

I5.OOOE+02

I .COOE102
| 5.000E+02

I 1.OOOE+02

| 5.00DE+02

| 1.000E-02

| 6.000E-01

| 1.OOOE+01

! 6.000E+01

I

I

4
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

| Farancter

Default Kane

2.500E-03 | RTFI 8,1)

3.400E-C4 | RTF( 8,2)

6.OOOE-04 | RTF( 8,3)

3.000E+02 | BIOFAC( 1,1)

1.000E+02 | BIOFACt 1,2)

5.OOOE.01 | DIOFACt 2,1)

2.500E+02 BIOFAC( 2,2)

5.000E+01 | EIOFAC( 3,1)

2.500E+02 | BIOFAC( 3,2)

1.000E+02 | BIOFAC( 4,1)

5.000E+02 | BIOFAC( 4,2)

1.000E+02 | BIOFAC( 5,1)

5.OOOE+02 | BIOFAC( 5,2)

1.000E+02 | BIOFAC( 6,1)

5.000E+02 | BIOFAC( 6,2)

1.OOE+01 | BIOFAC( 7,1)

6.000E+01 | BIOFACI 7,2)

1.COOE+01 | BIOFAC( 8,1)

6.OOCE+01 ! BIOFAC( 8,2)

U-238+D , fish

U-238+D , crustacea and mollusks
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Site-Specific Parameter Sumnary

I

I

User I

Input I Default I

Used by RESRAD

(If different from user input)

I Parameter

I NamoParameter

R011

ROll

RO11

R011

R3ll

ROll

R01l

Roll

ROl:

R011

ROll

ROll

R011

RD11

I Area of contaminated zone (m0-2)
I Thickness of contaminated zone (ml

I Length parallel to aquifer flow Cm)

I Basic radiation dose limit (mrem/yr)

I Time since placement of material (yr)

I

I

I

I

I

I

I

I

I

Times

Times

Times

Times

Times

Tines

Times

Simes

Times

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

for calculations

(yi)

(yr)

Iyr)

(yr)

(yr)
(yr)

Cyr)

Cyr)

Cyr)

R02I

R012 I
R012 I
R012 I
R012 I
R012 I
R012 I

R01 I

R012 I

R013 I

Initial prircipal

Initial principal

Initial principal

Initial principal

Initial principal

Concentration in

Concentration in

Concentration in

Concentration in

Concentration in

Cover depth (m)

1 radionuclide

1 rad'onuclide

L radionuclide

1 radionuclide

1 radionuclide

groundwater

groundwater

groundwater

groundwater

groundwater

Cpci/g ):

(pci/gI :

(pCi/g):

Cpci/g):

(pCi/g):
(pCi/L):

(pCi/L):

(pCi/L):

(pCi/L):

(pCi/L):

Ra-226

Th-228

Th-232

U-234

*J-238

Ra-226

Th-228

Th-232

U-234

U-238

1.416E+04

1.500E-01

1. 190E+02

2.500E+01

o.000E+00

1.000E+00

3.000E+00

1.000E+01

3.OOOE+01

1.ODDE-02

3.000E-02

1.000E+03

not used

not used

2.500E+00

2.500E+00

2.500E+00

2.500E+00

2.500E400

not used

not used

not used

not used

not used

6.100E-01

not used

1.000E-04

1.630E+00

1.000E-04

4.000E-01

2.000E-01

1.000E+01

5.300E+00

3.130E+OO

not used

5.000E-01

1.016E+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.630E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

1.000E+04

2.000E+00

1.000E+02

2.500E+01

0.000E+00

1.0OOE+00

3.COOE+00

1.COOE+01

3.000E+01

1.000E-02

3.000E+02

1.000E+03

0.OOOE+00

O.C0OO+0O

0.OOOE+00

0.000E+00

0.000E+00

0.000E+00

O.OOOE+00

0.000E+00

0.000E+00

0.000E+00

0.000E+OC

0.000E+OC

0.0D0E+00

1.500E+00

1.OOOE-03

1.500E+00

1.00OE-03

4.000E-01

2.000E-01

1.000E+01

5.300E+00

2.000E+00

8.000E+00

5.000E-01

1.000E+00

2.OOOE-01

overhead

2.000E-01

1.000E+06

1.000E-03

1.500E+00

4.000E-01

2.000E-01

2.000E-01

1.000E+02

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T1 4)

TC 5)

TC 6)

T( 7)

T( 8)

T( 9)

T l0)

SI( 2)

SI( 4)

Si( 6)

Si( 7)

SI( 8)
Wl( 2)

WI( 4)

WI( 6)

WI( 7)

Wl( 8)

COVERO

DENSCV

VCV

DENSCZ

VCZ

TPCZ

FCCZ

HCCZ

BCZ

WIND

HUMID

EVAPTR

PRECIP

RI

IDITCH

RUNOFF

WAREA

EPS

DENSAQ

TPSZ

EPSZ

FCSZ

HCSZ

R013

R013

R013

R013

R013

R013

I

I

I

I

I

I

R013 I

R013 I
R013 I

R013 I

R013 I
R013 I

R013 I

R013 I

R013 I
R013 I
R013 I

I
R014 I
R014 I

R014 I

; I!

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

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm-*3)

Contaminated zone erosion rate (in/yr)

Contaminated zone total porosity

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (mr/yr)

Contaminated zone b parameter

Average arnual wind speed (m/sec)

Humidity in air Cg/mi*3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (n/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m,12)

Accuracy for water/soil computations

Density of saturated zone (g/cnm*3)

Saturated zone total porosity

Sa:urated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)
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Site-Specific Parameter Summary (continued)

Menu

I

I Parameter

I .

R014

R014

R014

R014

RD14

R014

I

I

I

I

I

I

R~SI
R015 I

R~GI
R016 I

fiC16

fi016 I

R016 I
R016 I

PRD16 I
PR016 I

R016 I

R016 I
R016 I

i 16I

RC16 I

R11lE I

R016 |

R,016 I

016 |

R016 I

R016 I
R016 I

R016 I

I

Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth In below water table)

Model: Nondispersion IND) or Mass-Balance JYB)

Well pumping rate Cm 3/yr)

Number of unsaturated zcne strata

Distribution coefficients for Ra-226

Contaminated zone (cm.**3/g)

Saturated zone Icm^ 3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-228

Contaminated zone (cm-3/g)

Saturated zone (cnc*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Th-232

Contaminated zone (cmn 3/g)

Saturated zone (cm 3/g)

Leach rate )/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm 3/g)

Saturated zone (cm--3/g)

Leach rate C/yr)

Solubility constant

Distributicn coefficients for U-238

Contaminated zone (cm*31g)

Saturated zone (cmre3/g)

Leach rate (/yr)

Solubility constant

12

15
Ii
Il

I 141

12

10

13
13
10
10

I 6.
I 6.
I 0�
10

I 6,
I 6
I 0.
I 0.

I 5.

I 5.
I 0.
I 0.

I 5
I 5
1 0.
I 0.

I 1,
I '
I 0.
I 0.

I 7.
I 7.
I 0.
I 0,

User

Input

.OOOE-02 |

.300E+00 |

.OOOE-03 | 1

.COOE0+1 I 2

ID |

.50DE+02 2

II
1

.548E+03 |

.54BE+C3 |

.0300+00

.00027+00D C

.0002+04 E

.ODOE+04 | O

.OOOE+00 C

.0002+00 I

I.

.OOOE+04 | 6

.OOOE+04 | 6

.OOOE+00 | O

.OOE+00 | O

.OOOE+01 | 5

.O0OE+01 | 5

000E+00 | 0

.0002+00 I0

.COOE+OO 5

.000E+01 I5

.OOOE+001 0

.OOOE+00 | 0

.OOOE+02 | 1

*00CE+02 I 2
.ODCE+00 | 0

.0002+00 I0

.OOOE+01 7 5

.000E+01 7 5

000E+00 | 0

.OOOE+00 | 0

Default |

2.000E-02 |

i.3002+00 |

l.OOOE-03 |

l.OOOE+01 |

SD|

2.500E+02 I

*I

7.000E+01 |

7.COOE+O1|

.000E+C0 |

.0002+00 I

;.OOOE+04 |

.000E+04 |

.0002400

.OOOE+00

.0300+04

.OOOE+01

.0002+00I

.0002+00

.0002+01

.0002+01I

.000E+00 |

.OOOE+00 |

.OOOE+02 I

.000E+00 |

.O002+00

.000E+2+0

.0002+00

.O00E+00

.OOOE+00 |

j.OOOE+O1|

B.OOOE+00

t.OOOE+0

Used by RESRAD

(If different from user input)

5.837E-04

not used

3.452E-05

not used

3.452E-05

not used

4.126E-02

not used

4.126_-02

not used

2.067E-02

not used

2.951E-02

no: used

P iarameter

| Name

| HGWI'
I BSZ

|VWT

| DWIBWT

| Y.ODEL

Iu

| NS

DCNUCC( 2)

| DCNUCS( 2)

| ALEACH( 2)

| SOLUBK( 2)

| DCNJCC( 4)

| DCNUCS( 4)

| ALEACH( 4)

| SOLUBK( 4)

| DCNUCC( 6)

| DCNUCS( 6)

| ALEACH( 6)

| SOLUBK( 61

| DCNUCC( 7)

| DCNUCS( 7)

| ALEACH( 7)

I SOLUBK( 7)

| DCNUCCC 8)

| DCNUCSC 8)

ALEACHC 8)

| SOLUBK( 8)

| DCNUCC( 1)

I DCNUCS 1)

| ALEACHC 1)

I SOLUBKI 1)

| DNUCC( 3)

| DC.NUCS( 3)

| ALEACH( 31

| SOLUBKC 3)

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

I

I

I

I

I

I

I

I

I

I

I

Distribution coefficients for

Contaminated zone (cmD3/9)

Saturated zone (cs 3/g)

daughter Pb-210

R016 I

R016 I

R016 I

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-228

Contaminated zone (cn*3/g)

Saturated zone (cn*3/9)

Leach rate (/yr)

Solubility constant
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Site-Specific Parameter Surmary (continued)

I

I

I
I
I

Parameter

R016

R016

R016

R016

R016

R017

R017

R017

R017

R011

R017

R017

R017

R01 7

R0 17

R017

R017

R017

R017

R017

R017

R0 17

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

P017

R017

R017

R017

R017

Distribution coefficients for daughter Th-230

Conta.minated zone (cm*3/g)

Saturated zone (cm*-3/g)

-

Leach rate C/yr)

Solubility constant

Inhalation rate (m-*3/yr)

Mass loading for inhalation (gI/m3)

Exposure duration

Shielding factor, inhalation

Snielding factor, external garmna

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

Radii of shape factor array (used if FS - -1):

Outer annular radius Cm), ring 1:

Outer annular radius Cm), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (m), ring 4:

Outer annular radius (m), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m), ring 7:

Outer annular radius (m), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius Im), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius (m), ring 12:

I User

| Input

| 6.OOOE+04

I 6.OOOE+04
| 0.000E+03

|0.OOE+00

Inot used
not used

| 2.500E+01

not used

not used

not used

| not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

Inot used
not used
not used

not used

not used

not used

not used

r) I4.150E+01
2.750E+00

not used

not used

not used

not used

not used

not used

C

E

I

4

1

3

I

C

I

C

C

C

C

C

C

C

Default

6.CODE+04 |

;.000Er04 |

).000E+00 |

0.000E+00 0

B.400E+03 |

1.000E-04 |

1.000E+01 |

4.00CE-01 |

7.000E-01 |

5.DOOE-01 |

2.500E-01 |

1.000E+00 |

.000E+01 |

7.071E+01 |

:.000+E00 I
1.000E+00 |

0.000E+00 |

0.000E+00 |

).O00E+00 |

0.000E+00 |

0.000E+00 |

).00oE+CD I
C.OOOE+00 |

0.000E+00 |

.000E+00 I
2.732E-O1 |

I.Oo000Er |

0.000E+00 |

0.OOOE+00 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

0.000E+00 |

0.000E+00|

(.000E+00

0.0D0E+00 |

1.600E+02 |

1. 400E+01 |

9.200E+01 |

6.300E+01 l
5.400E+00 |

?.00OE-01 |

3.650E+01 |

5.100E+02 |

DCNUCCC

DCNUCS C

A:EACH(

SOLUBKI

Used by RESRAD

(If different from user input)

3.4 52E-05

not used

>0 sh~ows circular AREA.

Parameter

Nare

I

I

I

I

I

I

I

I

I

I

I

I

I

5)

5)

5)

5)

Fracticns

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

of annular areas within AREA:

INHALR

MLINH

ED

SHF3

SHFl

FIND

FOTD

FS

RAD SHAPE ( 1)

RAD SHAPE( 2)

RADSHAPEI 3)

RADSHAPEC 4)

RAD SHAPEC 5)

RAD SHAPE ( 6)

RAD SIIAPEI 7)

RAD SHAPEt 8)

RADSHAPEC 9)

RADSHAPE1O)

RADSHAPE11 )

RADSHAPEC12)

FRACAC 1)

FRACA( 2)

FRACAI 3)

FRACAI 4)

FRACA( 5)

FRACA( 6)

FRACAC 7)

FRACAC 8)

F-ACA( 9)

FRACA(10)

FRACA C1 i)

FPACAC121

DlIETCl

DIET (2)

DIET(3)

DIETC4)

DIET(5)

DIET C 6)

SOIL

CWI

I

9

C

I
R018 I

R018 I

R010 I

R018 I
R018 I

Pol I

Fruits, vegetables and grain consumption (kg/y

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

tteat and poultry consumption Ckg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate Ig/yr)

Drinking water intake (L/yr)

I

I
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Summary :olycorp York 3.5 ac with 2-foot Cover Simulation 2

File York 3-5 ac with 2 cov Sim2.RAD

Site-Specific Parameter Summary (continued)

| User Used by RESRAD | Parameter

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

I I I
R018 | Contamination fraction of drinking water | not used | 1.000EtOO | --- FDW

R018 Contamination fraction of household water not used | 1.000E+00 I --- | FHHiw

E018 | Contamination fraction of livestock water not used | l.000E+00 | --- | FLW

RO18 j Contamination fraction of irrigation water l.OOOE+00 I l.OOOE+OC I --- FIRW

Rol0 Costamination fraction of aquatic food | not used | 5.000E-01 | --- FR9

R019 Contamination fraction of plant food 1-1 I-1 I 0.500E+00 | FPLANT

Role | Contamination fraction of meat not used 1-1 I -__ EV.EAT

RC18 | Coctamination fraction of milk | not used 1-1 _FMILK

I . I I
R019 Livestock fodder intake for meat :kg/day) | not used | 6.900E+O1 | --- LFI5

R019 | Livestock fcdder intake for milk (kg/day) not used | 5.5COE+O1 --- | LFI6

R019 | Livestock water intake for meat (L/day) not used | 5.000E0+1 --- | LWI5

R319 Livestock water intake for milk (L/day) not used | 1.600!+02 | --- | LWI6

R019 | Livestock soil intake (kg/day) not used | 5.000a-01 | --- I LSI
R019 V Yass loading for foliar deposition (g/m-3) | l.OOOE-04 j l.OODE-04 | --- j MLFD

R019 Depth of soil mixing layer (m) l.500E-0l | l.5COE-01 --- DM

R019 | Depth of roots (m) | 9.000--01 | 9.0COE-01 | --- | DROOT

R019 Drinking water fraction from ground water not used | 1.000E+00 | --- | FGWDW

R019 Household water fraction from ground water not used | 1.000+00 | --- | FGWHH

R019 | Livestock water fraction from ground water not used j 1.000E+00 --- | FGILW

R019 | Irrigation fraction from ground water I 1.OCOE+00 | l.OOOE+OO | --- | FGWIR

| Wet weight crop yield for Non-Leafy Ikg/m*2) | 7.000E-01 | 7.OOE-01 | - YV(l)

* Wet weight crop yield for Leafy (kg/m**2) | 1.500E.C0 | l.500E+00 | --- YV(2)

R193 w wet weight crop yield for Fodder (kg/nrV2) not used | l.l00E+CO | --- | YV(3)

R193 | Growing Season for Non-Leafy (years) | 1.700E-01 | 1.7009-0l | - TE(l)

R193 | Growing Season for Leafy (years) | 2.500E-01 | 2.5DOS-01 | --- | TE(2)

R193 | Growing Season for Fodder (years) not used | 8.0DOE-02 | --- | TE(3)

R193 | Translocation Factor for Non-Leafy 1.00DE-01 | 1.000E-Ol | --- TIV(l)

R193 Translocation Factor for Leafy | l.OOOE+00 I 1.000E+OE | --- | TIV(2)

R19B | Translocation Factor for Fodder | not used | 1.000E+00 | --- | TIV(3)

R193 | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500S-01 | --- | RORY(1)

R193 | Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 R --- | PDRY(2J

R19| Dry Foliar Interception Fraction for Fodder not used | 2.500S,-Ol | --- | RDRY(3)

A193 Wet Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500S-Ol | --- | RWT(1l)

R193 | Wet Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | --- | RWET(2)

R193 Wet Foliar Interception Fraction for Fodder not used 2.500S-01 | --- | RWET(3)

R193 | Weathering Removal Constant for Vegetation | 2.OOOE+01 | 2.000E401 --- WIAM

C14 | C-12 concentration in water (g/cm*3) not used | 2.000S-05 | --- | C12WTR

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

C14 | Fraction of vegetation carbon from soil not used | 2.000E-02 | --- | CSOIL

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

C14 | C-14 evasion layer thickness in soil (m) | not used | 3.0O0S-O1 | --- | DHC

C14 | C-14 evasion flux rate from soil (1/sec) not used | 7.0DCE-07 | --- | EVSN

C14 | C-12 evasion flux rate from soil (1/sec) not used | 1.0D0O-10 | --- | REVSN

C14 | Fraction of grain in beef cattle feed not used | 8.0DOE-01 | --- | AVFG4

C14 | Fraction of grain in milk cow feed not used | 2.000S-01 | --- | AVFG5

| CCF correction factor for gaseous forms of C14 not used 8.894E+01 | --- | C02F

I '1 1I
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Summary : Molycorp York 3.5 ac with 2-foot Cover Simulation 2

e

: York 3-5 ac with 2' cov Sim2.RAD

Site-Specific Parameter Summary (continued)

I

I Parameter

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

STOR

RC21

R021

R021

R021

R021

R021

R021

RD21

R021

R021

R021

R021

R021

R021

RC21

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S:orage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

Thickness of building foundation Cm)

Bulk density of building foundation (g/cm.**3)

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

Radon vertical dimension of nixing Im)

Average building air exchange rate (l/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface Cm)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

I

I

1

2

7

7

1

1.1

4

nc

nc
nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

nc

n:

User |

Input I Default

.400E+01 1.4CO+01

.000Z+00 | 1.000E+00

.000Z+00 | 1.000E+00

.OOOE+01 | 2.OOCE+01

.OCCE+00 | 7.000EfO0

.OOOE+00 | 7.000E+00

.OOOE+00 | 1.000.E00

.COOE+00 | 1.000E+00

.500E+01 | 4.500E+01

ot used | 1.500E-01

)t used | 2.400E+00

ot used | 4.000E-01

ot used | 1.0D0E-01

ot used | 5.000E-02

ot used | 3.000E-02

ot used | 2.000E-06

)t used | 3.000E-07

ot used | 2.000E-06

ot used 2.000E+00

ot used | 5.000E-01

ot used | 2.500E+00

ot used O.OOOE+00

ot used |-1.000E+00

ot used | 2.500E-01

ot used 1.500E-01

32 I
17 _

257

| STOR T

I STO- TI

| STO2 TI

STOR TI

| STOR TI

| STOR TI

| STOR TI

STOR TI

| STOR TI

| FLOOR1

DENSFL

TPCV

TPFL

| PF:20CVIPH'2OFL
|PE20FL

| DIFCV

DIFFL

| DIFCZ

|MIX

REXG

HRFI

FAI

| DMF:

EMANA(1

|EMdNA (2

| NPTS

LYMAX

| KYMAX

(1)

'2)

[3)

14)

'5)

1'6)

(17)

'8)

'9)

Used by RZSRAD I Parameter

(If different from user input) I Name

Sunmary of Pathway Selections

Pathway I User Selection

I -- external gamma I suppressed

2 -- inhalation (w/o radon)l suppressed

3 -- plant ingestion I active

4 -- meat ingestion | suppressed

5 -- milk ingestion | suppressed

6 -- aquatic foods | suppressed

I -- drinking water suppressed

8 -- soil ingestion | suppressed

9 -- radon | suppressed

Find peak pathway doses | active
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Summary : Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2 cov Sim2.RAD

9

Contaminated Zone Dimensions

I

11 Area: 14164.00 square meters

Thickness: 0.15 aetors

Cover Depth: 0.61 meters

initial Soil Concertrations, pCi/g

Ra-226

-h-228

Th-232

U-234

U-238

2.500E+00

2.500E+00

2.500E+00

2.500E+00

2. 500E+00

Total Dose TDOSE(t), rrrem/yr

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

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

t (years): O.OOOE400 1.000E+00 3.COOE+00 1.000E+01 3.000E+01 1.000E+02 3.OCOE+02 l.00CE+33

TDOSEMtl: 5.752E-01 6.483E-01 7.714E-01 1.036Z+00 1.261E+00 1.291E+00 1.133E+00 7.706E-31

M(t): 2.301E-02 2.593E-02 3.086E-02 4.144E-02 5.043E-02 5.162E-02 4.532E-02 3.082E-02

Maximum TDOSS(t): 1.309E+00 mrem/yr at t - 62.6 f 0.1 years

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

As nrem/yr and Fraction of Total Dose At t - 6.259E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

Radio-

'.de mrem/yr fract. nrem/yr fract. mren/yr fract. mrern/yr fract. mrem/yr fract.

__.iAde

Ra-226 O.OOOE+30 0.0000 O.OOE+OC 0.0000 0.000E+00 0.0000 8.317E-01 0.6356 O.OOOE+30 0.03CO

Th-228 O.OOOE+00 0.0000 O.OOOEOC 0.0000 O.OOOE+OC 0.0000 8.839Z-13 0.000 O.OOOE+00 0.0300

Th-232 O.OOOZ+C0 0.0000 O.OOOE+00 0.0000 O.OOOE+OC 0.0000 4.580E-01 0.3500 O.OOOEOO 0.0000

U-234 0.OOOE+0O O.OOCO 0.OOOE+00 0.0000 O.OOOE+OC 0.0000 4.874E-04 0.0004 0.000E+00 0.0000

U-238 O.OOE-00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 4.599E-04 0.0004 O.OOOE+00 0.0000

Total 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOE+00 0.0000 1.291E+00 0.9864 O.OOOE-00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0002400 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+0 0.0000

O.OOOE+00 0.000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

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

As nrer/yr and Fraction of Total Dose At t - 6.259E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat -

Radio-

Nuclide mrem/yr fract. rrem/yr fract. mrem/yr fract. mren/yr fract. nrem/yr fract.

Nuclide

Ra-226 0.000E+00 0.0030 0.0002+00 0.0000 O.OOOE+0O 0.0000 9.562E-03 0.0073 0.OOOE+O 0.0000

Th-228 O.OOOE+00 0.0000 O.OOE+00 0.0000 O.OOOE+CO 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000

Th-232 O.0OOE+00 0.0000 O.OCE+OO 0.0000 O.OOOE+00 0.0030 1.229Z-03 0.0009 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000 O.OCOE+00 0.0000 O.OOOE+0O 0.0030 3.625Z-03 0.0028 0.OOOE+00 0.0000

0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0030 3.447Z-03 0.0026 O.OOOE+0 0.0000

Total O.OOOE+00 0.0000 O.OOOE+00 O.OOOC 0.OOO+C0 0.0030 1.7862-02 0.0136 O.OOOE+OO 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

All Pathways

mrem/yr fract.

8.413Z-01 0.6429

e.839Z-13 0.0000

4.593Z-01 0.3510

4.112Z-03 O.C031

3.907E-03 O.C030

1.309E+00 1.COOO

Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Sim2.RAD

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

As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Independent Pathways (Inhalatior. excludes radon)

Ground

Radio-

Nuclide mrern/yr fract.

Ra-226 O.OCOE+00 O.COOO

Th-228 O.OOOE+00 0.0000

Th-232 O.OOE+00 0.0000

U-234 C.OOOE+00 0.0000

U-238 0.000E+00 0.0000

Total O.CODE+00 0.0000

Inhalation

mrem/yr fract.

O.OOCE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 O.OOC0

D.0CCE+OO C.0000

Radon

mremf/yr fract.

D.000E+00 0.0000

0.000E+00 0.0000

O.OOOE400 0.0000

O.OOOF.+00 C.0000

O.OOCE+00 O.OCOO

0.000E+00 0.0000

Plant

mrem/yr fract.

5.024E-01 0.8733

6.249E-03 0.0109

5.398E-02 0.0938

6.39BE-03 0.0111

6.081E-03 0.0106

5.751E-01 0.9997

Meat

mrem/yr fract.

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOCE+00 0.0000

O.OOCE+00 0.0000

Milk

mrem/yr fract.

O.OOE+00 0.00D

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

Soil

mres/yr fract.

O.OOE+00 0.0000

O.OOOE+00 3.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00E+D0 0.0000

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

As mrren/yr and Fraction of Total Dose At t - O.COOE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide srren/yr fract.

'6 O.OOOE+00 0.0000

\ -...28 0.0006E+00 0.0000

Th-232 O.OOE++00 .0000

U-234 O.OOOE-00 0.0000

U-238 0.000E+00 0.0000

Total 0.000E+00 0.0000

Fish

mrem/yr fract.

O.0OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.COOE+00 O.OOCO

0.000E+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.C0OE+00 O.COOO

O.OOOE+0C 0.0000

O.OOOE+00 0.0000

O.CC0E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem./yr fract.

3.484E-06 O.COOO

O.O0E+00 0.0000

5.759E-06 0.0000

7.025E-05 0.0001

6.678E-05 O.OD01

1.463E-04 0.0003

Meat

mrem/yr fract.

O.OOOE+00 O.OOCO

O.OOOE+0 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.000

Milk

mrem/yr fract.

0.000E+00 O.OCOO

0.000E00 0.0000

O.OODE-00 0.0000

O.OODE.0O 0.0000

O.OOOE+OC 0.0000

O.CC0E+00 0.OOCO

All Pathways*

mrem/yr fract.

5.024E-01 0.8733

6.249E-03 0.0109

5.399E-02 0.0939

6.46SE-03 0.0112

6.148E-03 0.0107

5.752E-01 1.OOCO

*Sum of all water independent and dependent pathways.
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Summary : Mclycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Sim2.RAD

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

As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nucl'de mrem/yr fract.

Ra-226 O.OOOE+CO 0.0000

Th-228 O.OOOE+00 0.0000

Th-232 O.CCOE+00 0.0000

U-234 0.000E+00 0.0000

U-238 O.OOOE+00 0.0000

Total 0.003E+00 0.0000

Inhalation

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.COOE+00 O.OOCO

O.OOOE+00 0.000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

O.OOOE+CO O.CCOO

Plant

mrom/yr fract.

5.220E-01 0.8D51

4.349E-03 O.C367

1.095E-01 0.1690

6.140E-03 0.0095

5.837E-03 0.0090

6.418E-01 0.9993

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.COOE+00 0.0000

0.000E+00 0.0000

0.000E+00 O.COOO

0.00E+00 0.0DCO

Milk

mrem/yr fract.

0.000E+O 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

O.OOOE+OC 0.0000

O.OOOE+00 0.0000

0.000E+00 0.000

O.COOE+00 0.0000

O.COE+00 0.0000

0.OOOE+00 O.COOO

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

As mrenm/yr and Fraction of Total Dose At t - 1.030E+00 years

Water Dependent Pathways

water

Radio-

Nuclide mrem/yr fract.

*6 0.000E+00 0.0000

't__:-28 0.00O0+00 0.0000

Th-232 O.OOE+00 0.00CO

U-234 0.000E+00 0.0000

U-238 0.000E+00 0.0000

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mremn/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 O.OCO

O.OOOE+CC 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.540E-05 0.0000

O.OOE+00 0.0000

3.9620-05 O.OOC1

2.154E-04 O.OOC3

2.047E-04 O.0OC3

4.852E-04 0.0007

Meat

nrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.COOE+00 0.0000

O.COOE+00 0.0000

O.COOE+CO 0.0000

O.COE+CO 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

All Pathways*

miem/yr fract.

5.220E-01 0.8051

4.349E-03 0.0067

1.096E-01 0.1690

6.356E-03 0.0098

6.041E-03 0.0093

6.483E-C1 1.0000

Sum of all water independent and dependent pathways.
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Summary : Holycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Sim2.RAD

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

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-

Suclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Ra-226 O.OOOE+00 0.0000 O.OOOE+00 0.000 0.00Z+00 0.0000 5.575E-01 0.7227 O.COOE+00 O.OOCO

Th-228 O.OOOE+00 0.0000 0.ODOE+00 0.0000 O.OOOE+00 O.COOO 2.107E-03 0.0027 O.OCOE+00 0.0000

Th-232 0.00O0+00 0.0000 O.OOE+00 0.0000 O.OCOE+CO 0.000 1.995E-01 0.2586 0.OOOE+00 0.0000

U-234 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 5.654E-03 0.0073 O.OOOE+0 0.0000

U-238 O.DDOE+CO O.OOOC 0.000+00 0.0000 0.00D+00 0.0000 5.374E-03 0.0070 0.000E+00 0.0000

mrem/yr fract. mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0005+00 0.0000

0.000E+00 0.0003

O.OOOE+00 O.COOO

0.000+00 0.0000

0.000E+00 O.COOO

D.000E+00 0.0000

O.OOOE+00 O.OCO

O.OOOE+CO O.COOO

O.OOOE+00 0.0000Total 0.OOOE+00 0.0000 O.OCCE+00 O.OCOO O.OOOFE+00 0.0000 7.702E-01 0.9984 O.OOOE+OO 0.0000 O.OOOE+00 0.0000

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

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

Wa:er Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Suclide mrem/yr fract. mrem/yr fract. mrrem./yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

?6 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.000 1.308E-04 0.0002 O.OOCE+00 0.000 O.ODOE+00 0.0000

28 0.000E+00 0.0000 O.OOOE+CO 0.0000 O.OOOE+0O 0.0000 0.000E+00 0.0000 o.OOCe+00 0.0000 O.OOOE+00 0.0000

Th-232 O.OOCE+00 0.0000 0.030D+00 0.0000 0.000E+0 0.0000 1.802E-04 3.0002 0.OOOE+0O O.OOCO O.OCCE+00 0.0000

U-234 0.OCOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 4.912E-04 0.0006 O.0OOE+00 0.0000 .COCE+00 0.0000

U-238 O.OOOE+00 0.0000 0.000+00 0.0000 O.OCOE+00 0.0000 4.669E-04 0.0006 O.O0OE+00 0.0000 O.OOE+00 0.0000

Total 0.003E+00 0.0000 O.OCCE+00 0.0000 O.OOOE+00 0.0000 1.269E-03 O.OC16 C.OOE+00 0.0000 0.000E+00 0.0DCO

All Pathways*

mrem/yr fract.

5.577E-01 0.7229

2.107E-03 0.0027

1.997E-01 0.2588

6.145E-03 0.0080

5.841E-03 0.0076

7.714E-01 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Sin2.RAD

T'otal Dose Contributions TDOSS(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - l.OOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

Nuclide mrem/yr fract. mrem/yr fract. nren/yr fract. mrem/yr Sract. nrem/yr fract. mrem/yr tract.

Ra-226 O.OCOE+00 0.0000 0.000E+00 O.COOO C.OOOE+00 0.0000 6.553E-01 0.6326 O.OOCE+00 0.0000 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.00D O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.668E-04 0.0002 O.OOOE+0+ O.OOCO O.OOOE+00 0.0000

Th-232 0.000E+00 0.0000 O.OOOE+00 0.0000 O.COOE+00 0.0000 3.678E-01 0.3550 O.OOOE+00 0.0000 O.OOOE+00 O.OCCO

U-234 O.OOOE+C0 0.0000 0.D0CE+00 O.COOC O.OOOE+00 0.0000 4.236E-03 0.0041 O.OOOE+O 0.0000 0.000E+00 0.0000

U-238 C.000E+0O 0.0000 O.OOOE+0 O.COOO 0.000E+00 0.0000 4.026E-03 0.0039 0.0002+00 0.000 O.OOOE+O 0.0000

Total O.OOOE+00 0.0000 C.OOOE+CO 0.0000 0.000E+00 0.0000 1.032E+00 0.9957 O.OOOE+00 0.0000 O.OOE+00 0.0000

Soil

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+CO O.COOO

O.OOOE+CO 0.0000

O.OOOE+00 0.0000

O.COE00 0.0000

O.OOCE+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

Radio-

Nuclide mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Sract.

26 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 9.808E-04 O.OC09 0.000+00 C.0000 0.OOCE+00 0.0000

128 0.000E+00 O.OCOO O.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOO+00 C.OOCO O.0OE+00 0.0000

Th-232 0.OOOE+OO 0.000C 0.000E+00 0.0000 O.OOOE+00 0.0000 8.884E-04 0.0009 0.000E+00 O.OCOO O.COE+00 0.0000

U-234 O.OOOE+00 0.0000 O.OCE+00 C.OCOO 0.000E+00 0.0000 1.307E-03 0.0013 O.0OOE+00 O.OCOO O.OOOE+00 0.0000

U-238 O.OOOE+OO O.OCOO O.OOCECOC 0.0000 0.000E+00 0.0000 1.242E-03 0.0012 O.OOOE+CO 0.0000 O.OOOE+00 0.0000

Total 0.0000+00 0.0000 O.OOOE+00 0.0000 0.00DE+00 0.0000 4.419E-03 0.0043 0.OOE+00 0.0000 O.OOOE+OO 0.0000

All Pathways*

nrem/yr fract.

6.563E-01 0.6335

1.668E-04 0.0002

3.687E-01 0.3559

5.543E-03 0.0054

5.269E-03 0.0051

1.036E+00 1.0000

-Sum of all water independent and dependent pathways.
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Summary : Molyccrp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov S'n2.RAD

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

As nrem/yr and Fraction of Total Dose At t - 3.000E+01 years

Water independent Pathways (Inhalation cxcludes radon)

Ground Inhalation Radon Plant Yeat Milk

Radio-

Nuclide mrem/yr fract. mrem/yr 'ract. mrem/yr fract. mrerm/yr fract. mrem/yr fract. nrem/yr fract.

Ra-226 0.000E+00 0.0000

Th-228 0.000+C00 0.0000

Th-232 0.000+00 0.0000

U-234 0.000E+00 0.0000

U-238 0.000E+00 0.0000

O.OOOE+00 0.OOOC

O.OOOE+00 0.0000

0.000+00 O.COOO

0.000E+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.00OE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

7.912E-0' 0.6276

1.1BE-07 0.0000

4.541E-01 0.3601

1.857E-03 0.0015

1.764E-03 0.0014

1.249E+C0 0.9905

O.OOOE+00 0.0000

O.OOOE+00 0.0000

C.000E+00 0.0000

O.COE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.D000

0.000E+00 0.D000

O.OOOE+00 0.0^00

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

0.0002E+0 0.0000

O.OOOE+CO 0.0000

O.OOOE+CO 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Total C.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOCE+00 0.0000 O.OOOE+00 0.0000

Total Dose Contributions TDOSE2i,p,t) for Individual Radionuclides Ci) and Pathways (p)

As mren/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 mrom/yr fract. nrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. rnrem/yr fract. mrem/yr fract.

26 O.OOOE+00 0.0000 O.OOOE+00 C.0000 O.OOOE+00 0.0000 4.907E-03 0.0039 0.000E+00 0.0000 O.OOOE+00 0.0000

'-..,28 O.OOOECO 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000

Th-232 O.O0E+00 O.OCOO 0.000E+O0 O.COO0 0.00E+00 0.0000 1.678E-03 0.0013 0.000E+00 0.0000 O.OOOE+00 0.0000

U-234 O.CODE+00 0.0000 O.OOOE+00 0.0000 0.00DE+0 0.0000 2.734E-03 0.0022 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-238 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 2.599E-03 O.OC21 0.000E+00 0.0000 O.OOOF.+00 0.0030

7.961E-01 0.6314

1.188E-07 0.0000

4.557E-01 0.3615

4.591E-03 0.0036

4.363E-03 0.0035

Total 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 1.192E-02 0.0095 O.OOOE+00 0.0000 0.000E+00 0.0000 1.261E+C0 1.0000

'Sum of all water independent and dependent pathways.
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Summrary: Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Si-.2.RAD

Total Dose Contributions TDOSE:i,pt) for Individual Radiconuclides Mi) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.030E+02 years
a

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 0.00CEt00 0.0000

Th-228 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 0.OOOE+00 0.0000

U-238 O.OOOE+C0 0.0000

Total 0.030E+00 0.0000

Inhalation

mren/yr fract.

O.OOOE+00 0.0OOD

0.030E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.COOE+CO C.0000

Radon

mrem/yr fract.

O.000E+CO 0.0000

O.OOOE+00 0.0000

O.OOCE+00 0.0000

O.OOOE+00 0.0000

O.OCOE+0 0.0000

0.OOOE+00 0.0000

Plant

mrem/yr fract.

8.135E-Cl C.6304

1.146E-18 0.0000

4.575E-01 0.3545

l.099E-04 0.0001

9.824E-05 0.0001

1.271E+00 0.9851

Meat

mrem/yr fract.

O.OOOE+00 O.CCOO

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOCE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 O.C0OO

O.OOOE+00 O.COOO

0.OOCE+00 0.0000

O.OOOE+00 0.0000

0.OCOE+00 0.0000

O.OOOE+00 0.0000

Soil

mrem/yr fract.

0.COOE+00 0.0000

0.0007+00 0.0000

0.003E+00 0.0000

O.OODE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+CO 0.0^000

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

As %rem/yr and Fraction of Total Dose At t - l.OOCE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mnrem/yr fract.

86 O.OOOE+OC 0.0000

,-28 0.COOE+00 0.0000

Th-232 0.OCOE+00 0.0000

U-234 O.OOOE+CC 0.0000

U-238 C.OOOE+00 0.0000

.otal O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.COOE+OC 0.0000

O.O0OE+OC O.OOCO

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 O.CCOO

0.000E+00 0.0000

O.COOE+00 0.0003

O.OOOE+00 0.0000

O.OOCE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

1.092E-02 0.0085

O.OOOE+00 0.000

7.455E-04 0.0306

3.901E-03 0.0330

3.710E-03 0.0029

1.927E-02 0.0149

Meat

mr.rerr./yr fract.

O.OOOE+CO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+0 0.0000

Milk

mre.n/yr fract.

0.OCOE-00 O.OOCO

O.OE+00 0.0000

O.COOE+30 O.COOO

O.COOE+00 0.0000

O.COOE+00 0.0000

O.OOOE+OC 0.0000

All Pathways-

m.rem/yr fract.

8.245E-01 0.6389

1.146E-18 0.0000

4.582E-01 0.3S5'

4.011E-03 0.0031

3.808E-03 0.0030

1.291E+00 1.0000

*Sun of all water independent and dependent pathways.
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Surmnnary : Xolycorp York 3.5 ac with 2-foot Cover Sinulation 2

File : York 3-5 ac with 2' cov Sim2.RAD

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

As nremtyr and Fraction of Total Dose At t - 3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mren/yr fract.

Ra-226 O.OOCE+00 0.0000

Th-228 0.000E+00 0.0000

.h-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 C.OOOE+00 0.0000

Total O.OOCE+00 O.OCCO

Inhalation

nrem/yr fract.

O.OOOE+00 0.0000

0.OOCE+00 0.0000

0.000E+00 0.0000

D.COOE+00 0.0000

0.OOOE+00 0.0000

0.00E+O0 0.0000

Radon

mrem/yr fract.

O.OODE+00 0.0000

0.03CE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+CO 0.0000

Plant

miere/yr fract.

6.657E-01 0.5875

0.000E+00 0.0000

4.543E-01 0.4010

2.079E-05 0.0000

2.694E-08 C.OCOO

1.120E+00 0.9885

Meat

ntrem/yr fract.

O.OOOE+00 C.OCOO

0.000Ej00 0.OCOO

O.OOOE+CO 0.0000

O.OOOE+CO 0.0000

O.ODOE+00 O.OOCO

O.OOOE+00 0.0000

Mlk

rmrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Soil

T.rer/yr fract.

0.000E+00 0.0000

0.OOOE+0O 0. 0000

O.OOOE+00 O.COOO

0.000E+00 O.OCOO

O.OOOE+00 0.0000

O.OOOEO+ 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

Radio-

Nuclide mrem./yr fract.

'6 0.000E+00 0.0000

\...28 O.OOOE+00 0.0000

Th-232 0.OOCE+D0 0.0000

U-234 0.000E+00 0.0000

U-238 0.00DE000 0.0030

Total O.OCOE-00 O.OOCO

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 O.OOCC

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E-33 0.0000

Radon

mrem/yr fract.

0.000E+S0 0.0000

0.0000E+0 0.000

O.0C0E+00 O.OOCO

0.000E+00 0.00CO

O.OOOE+00 0.0000

O.COOE-00 0.0000

Plant

mrme/yr fract.

5.137E-03 0.0045

0.000+OC 0.0000

5.026E-05 0.0000

3.993E-03 0.0035

3.797E-03 0.0034

1.298E-02 0.0115

Meat

mrern/yr fract.

0.OOOE0O0 0.0000

O.OOOE+00 0.0000

O.OOSE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+OC 0.0000

O.OOOE+OC 0.0000

O.OOOE+OC O.OOCO

O.OOOE+OC O.OOCO

O .OOOE+OC O .OOCO

O.COOE+00 0.00CO

All Pathways,

mrem/yr fract.

6.708E-01 0.5921

O.00OE+00 O.OOCO

4.544E-01 0.4010

4.013E-03 0.0035

3.797E-03 0.0034

1.133E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac wi:h 2' cov Sim2.RAD

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

As nrem/yr and Fraction of Total Dose At t - l.COOE+03 years

Water Independent Pathways (inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 O.COOO

Th-228 O.COOE+00 0.0000

Th-232 0.OOOE+OO 0.0000

U-234 O.OOOE+00 0.0000

U-238 O.OOOE+00 O.OCOO

Total D.COOE+00 C.0000

Inhalation

mren/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.000O

O.COOE+0O 0.0000

O.OOOE+00 O.OCOO

Radon

nren/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 O.OCOO

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

3.267E-01 0.4239

0.00CE+00 O.OCOO

4.435E-01 0.5755

5.190E-05 0.0001

3.516E-09 0.0000

7.702E-01 C.9995

Meat

mrer~/yr fract.

O.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.CCCE+00 0.0000

0.000E.00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 O.COOO

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Scil

.mrem./yr fract.

O.OOOE+00 0.0000

O.OCOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.00E+00 0.0000

0.000E+00 0.0000

Total Dose Contributions TDOSElipt) 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

Radio-

ZNuclido mrem/yr fract.

; 6 0.000+00 0.0000

28 O.OOOE+CO 0.0000

Th-232 O.OOOE+OC 0.0000

1U-234 O.OOOE+00 0.0000

U-238 O.CCOE+00 O.OOCO

Total 0.O000+CO 0.0000

Fish

nrem/yr fract.

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.COOE+00 0.0000

0.000400 0.0000

0.000E+CC 0.00CO

O.OOCE+00 0.0000

Radon

mren/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE-00 0.0000

O.CCOE+OC 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

2.021E-04 0.0003

0.000E+00 0.0000

3.993E-09 0.0000

1.101E-04 0.0001

3.906E-05 O.OOC1

3.513E-04 0.0005

Meat

:arem/yr fract.

O.OOOE+00 0.0000

O.OOOE+OC 0.0000

C.OOOE-CC 0.0000

O.OOE+00 0.0000

0.000E+00 C.0000

Milk

rmremn/yr fract.

O.OOOE+0 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathways*

mrem/yr 'ract.

3.269E-01 0.4242

O.OOOE+00 0.0000

4.435E-01 0.5755

1.620E-04 0.0002

3.907E-05 0.0001

7.706E-01 :.0000

'Sun of all water independent and dependent pathways.
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Surr-mary : Folycorp York 3.5 ac with 2-foot Cover Simulation 2

File York 3-5 ac with 2' cov Sim2.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(It) (mrem/yr)/1pCi/g)

(H (j) Fractionl t- 0.000E+00 1.003E+00 3.00CE+00 1.000E+01 3.000E+01 1.0O0E+02 3.000E+02 1.OOOE+03

Ra-226 Ra-226 1.030E+00 1.961E-01 1.959E-01 1.955E-01 1.941£-01 1.902E-01 1.771E-C1 1.445E-01 7.C92E-02

Ra-226 Pb-210 l.000E+CO 4.869E-03 1.292E-02 2.158E-02 6.843E-02 1.283E-01 1.527E-01 1.238E-01 5.982E-02

Ra-226 EDSR(j) 2.009E-01 2.08BE-01 2.231E-31 2.625F-0: 3.18SE-01 3.298E-01 2.683E-01 1.307E-01

Th-228 Th-228 1.O0OE+00 2.499E-03 1.740E-03 8.428E-04 6.671E-05 4.752E-08 4.583E-19 O.OOE+00 O.OCOE+0O

Th-232 Th-232 1.OOOE+00 1.007E-02 1.007E-02 1.007E-02 1.006E-02 1.006E-C2 1.003E-02 9.963E-C3 9.725E-03

Th-232 Ra-228 1.OOOE+00 1.143E-02 3.341E-02 6.886E-02 1.349E-01 1.687E-Cl '.697E-01 1.682E-01 1.642E-01

Th-232 Th-228 I.OCOE+00 9.825E-05 3.539S-04 9.437E-04 2.546E-03 3.551E-03 3.595E-03 3.568E-03 3.483E-03

Th-232 FSR(3) 2.16CE-02 4.383E-02 7.987E-02 1.475E-01 1.823E-01 1.833E-01 1.818E-01 1.774E-01

U-234 U-234 l.000E+OC 2.587E-03 2.542E-C3 2.458E-03 2.217E-03 1.636E-03 1.602E-03 1.595E-03 1.631E-05

U-234 Th-230 1.000E+00 9.811E-09 2.741E-08 6.0221-08 :.559E-07 3.165E-07 4.349E-07 4.423E-07 4.413E-07

U-234 Ra-226 1.000E+00 1.137E-10 8.342E-10 4.403E-09 3.634E-3E 2.405E-07 1.361E-06 4.446E-06 1.134E-05

U-234 Pb-210 1.C00E+0O 5.964E-12 3.575E-11 2.687E-10 5.218E-09 8.275E-08 9.949E-07 5.634E-06 3.669E-05

U-234 ECSR(j) 2.587E-03 2.542E-03 2.458E-C3 2.217E-03 1.836E-03 1.604E-03 1.605E-03 6.479E-05

U-238 U-233 1.000E+00 2.459E-03 2.417E-03 2.336E-03 2.107E-03 1.745E-03 1.523E-03 1.517E-03 1.555E-05

U-238 U-234 1.000E+00 3.657E-09 1.080E-08 2.438E-08 6.5996-08 1.587E-07 4.564E-C7 1.359E-06 4.638E-08

U-23E -h-230 1.00E+00 1.043E-14 6.374E-14 3.025E-13 2.180E-12 1.096E-11 2.829E-11 3.360E-11 5.615E-11

U-238 Ra-226 1.OOOE+00 2.905E-14 8.792E-14 1.939F.-13 7.878E-13 6.523E-12 6.818E-11 2.862E-1C 9.258E-10

q Pb-210 1.OCOE+00 5.557E-12 1.662E-11 3.444E-11 8.686E-11 1.746E-10 3.012E-10 1.022E-09 3.025E-08

* EDSRWj) 2.459E-03 2.417E-03 2.337E-03 2.107E-03 1.745E-C3 1.523E-03 1.519E-03 1.563E-05

-8ranch Eraction is the cumulative factor for the jt principal radionaclide daughter: CUMBRF(j) - BRF(11-BRFi2)* ... BREJ).

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

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

Basic Radiation Dose Lim't - 2.5CO+01 mrem/yr

Nuclide

(i) t- O.OOOE+CO l.COOE+00 3.00CE*00 1.000+01 3.000E+01 1.000E+02 3.COOE+02 1.OOOE+03

Ra-226 1.244E+02 1.197E+02 1.121E+02 9.523£+01 7.850E+01 7.581E+01 9.317E+01 1.9;2E+02

Th-228 1.0006E04 1.437E+04 2.966E+04 3.748E+05 5.261E+08 18.192E+14 '8.192E+14 *8.192E614

Th-232 1.158E+03 5.703E+02 3.130E+02 1.695E+02 1.371E+02 1.364E+02 1.375E+02 1.409E_02

U-234 9.663E+03 9.833E+03 1.017E+04 1.128E+04 1.361E+04 1.558E+04 1.557E+04 3.859E+05

U-238 1.017E+04 1.035E+04 1.070E+04 1.186E+04 1.433E+04 1.641E+04 1.646E+04 *3.360E+05

*At specific activity limit
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Sumoary Molyccrp York 3.5 ac with 2-foot Cover Simulation 2

File York 3-5 ac with 2' cov Sim2.RAD

Surmmcd 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 radionuclidc soil guideline

and at :max - time of maximum total dose - 62.6 ± 0.1 years

;Nuclide Initial tmin DSRUi,tirin) G(i,tmin) DSR(i,tmax) G(i,tmax)

! i) (pci/g) (years) (pCi/g) (pCi/g)

Ra-226 2.500Z+00 63.5 ± 0.1 3.365E-01 7.429E+01 3.365E-01 7.429E+01

Th-22e 2.500E+00 O.OOOE+00 2.499E-03 1.OOOE+04 3.536E-13 7.071E+13

Th-232 2.5COE+00 50.4 ± 0.1 1.838E-01 1.360E+02 1.837E-01 1.361E+02

U-234 2.500E+00 O.OOOE+00 2.587E-03 9.663E+03 1.645E-03 1.520E+04

U-238 2.500E+03 O.OOOE+CO 2.459E-03 1.017_+04 1.563E-03 1.600E+04
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Surrary : Molycorp York 3.5 ac with 2-foot Cover Simulation 2

File : York 3-5 ac with 2' cov Sim2.RAD

Nuclide Parent BRFti)

Ra-226 Ra-226 l.OOOE+00

Ra-226 U-234 1.OOOE+00

Ra-226 U-238 l.OOOE+00

Ra-226 EDOSE(J)

Individual Nuclide Dose Sunned Over All Pathways

Parent Nuclide and Branch Fraction Indicated

flOSE(J,t), mrem/yr

t- O.OOOE+00 l.OOOE+00 3.000E+00 l.COOE+01 3.OOOE+01 1.OOOE+02 3.OOOE+02 l.OOOE+03

4.902E-01 4.897E-0l

2.843E-10 2.C85E-09

7.263E-14 2.198E-13

4.902E-01 4.E97E-01

* Fb-210

Pb-210

Pb-210

I Pb-210

Th-228

- Th-228

Th-228

Ra-226 l.COOE+00

U-234 l.OOOE-OC

u-23a 1.COOE+00

EDOSECI)

1.217E-02

1.491E-11

1.389E-11

1.217E-D2

6.24 9E-03

2. 456E-04

6.4 94E-03

3.230E-02

8.938E-11

4.156E-l1

3.230E-02

4.349E-03

8.848E-C4

5.234E-03

4.887E-01

l.101E-08

4.84 7E-13

4.887E-01

6. 696E-02

6.718E-10

8.611Z-:1

6.8 96E-02

2.107E-03

2.359E-03

4.4 66E-03

4 .852E-0l

9.086E-08

1.970E-12

4.852E-01

1. 711E-01

1.304E-06

2.172E-10

1.711E-01

1.668E-04

6.364E-C3

6.531E-03

4.755E-01

6.014E-07

1.631E-ll

4.755E-01

3.207E-01

2.069E-07

4.364E-10

3.207E-01

1.188E-07

8.878E-03

8.878E-03

4 .428E-01

3.402E-06

1.705E-10

4.428E-01

3.817E-0l

2.487E-06

7.530E-10

3.817E-01

1.146E-18

8.986E-03

8.986Z-03

3.613E-01

1.111E-05

7.154E-10

3.613E-01

3.095E-01

1.409E-05

2.554E-09

3.095E-01

O.OOOE+00

8.920E-C3

8.920E-C3

1.773E-01

2.836E-05

2.314E-09

1.773E-01

1. 496E-0O

9.173E-05

7.562E-08

1.497E-01

0.000+00

8.706E-03

8.706E-03

Th-228 1.0021OO

Th-232 1.000E+00

EDOSE (J)

Th-232 Th-232 1.000Z+00

Ra-228 Th-232 1.000E+0D

2.517E-02 2.517E-02 2.516E-02 2.516E-02 2.514E-02 2.508E-C2 2.491E-02 2.431E-02

2.858E-02 8.354E-02 1.721E-01 3.372E-01 4.217E-01 4.242E-01 4.206E-01 4.105E-01

U-234

U-234

U-234

U-234 1.000E+00 6.46BE-03

U-238 1.OOOE+00 9.142E-C9

EDOSE(j) 6.468E-03

6.356E-03

2.700E-C8

6.356E-03

6.145E-03

6.C95E-08

6.145E-03

5.543E-03

1.650E-07

5. 543E-03

4.589E-03

3.968E-07

4.590E-03

4.004E-03

1.141E-06

4.005E-03

3.987E-03 4.078E-05

3.398E-06 1.160E-07

3.991E-03-4.089E-05

Th- 0 0

Th-230

T~h-23C

U-234 1.C00+00 2.453Z-08

U-238 1.OOOE+00 2.607E-14

EDOSE(j) 2.453E-08

6.852E-08 1.506E-C7 3.998E-07 7.913E-07

1.593E-13 7.562E-13 5.45:E-12 2.740E-11

6.852E-08 1.506E-07 3.898--07 7.913E-07

1.087E-06

7.073E-11

1.087E-06

1. 106E-06

8.399E-11

1. lC6E-06

1.103E-06

1 .404E-10

'.103E-06

U-238 U-238 1.OOOE+CO 6.148E-03 6.041E-03 5.841E-03 5.269E-03 4.363E-03 3.807E-03 3.793E-03 3.887E-05

BRF(i) is the branch fraction of the parent nuclida.
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Sunmary Molycorp York 3.5 ac with 2-fcot Cover Simulation 2

File : York 3-5 ac wi:t. 2' cov Sim2.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i) Stj,t), pCi/g

(j) (iM t- C.OOOE+0D l.0O0E+00 3.000E+00 1.000E+01 3.000E+01 1.COOE+02 3.000E+02 l.OCOE+03

Ra-226 Ra-226 1.OOOE+00 2.500E+00 2.497E+00 2.492E+00 2.475E+00 2.425E+00 2.258E+00 1.843E+00 9.042£-01

Ra-226 U-234 1.OOOE+CO O.OOOE+00 4.807E-09 4.207E-08 4.253E-07 2.988E-06 1.723E-05 5.641E-05 1.426E-04

Ra-226 U-238 1.0000E+0 O.OOOE+00 4.511S-15 1.169E-13 3.753E-12 6.896E-11 8.444E-10 3.574E-09 9.660Z-09

Ra-226 ES(I): 2.500E+00 2.497E+00 2.492E+00 2.475E+CO 2.425E+00 2.258E+00 1.843E+00 9.044E-0O

Pb-210 Ra-226 1.OOCE+00 O.OOOE+OO 7.569E-02 2.156E-01 6.033E-01 1.161E+00 1.375E+00 1.129E+00 5.540E-C1

Pb-210 U-234 1.OOOE+0 O.OOOE+00 4.934E-11 1.271E-09 4.014E-08 7.067E-07 7.924E-06 3.179E-05 8.469E-C5

Pb-210 U-238 1.000E+00 O.OOCE+0O 3.484E-17 2.674E-15 2.742E-13 1.336E-11 3.605E-1C 2.000E-D9 5.733E-09

Pb-210 ES(j): O.ODOE+CO 7.569E-02 2.156E-01 6.033E-01 1.161E+CO 1.375E+00 1.129E+00 5.541E-01

Th-228 Th-228 1.OO0E+0 O 2.500E+00 1.740E+CO 8.430E-01 6.672E-02 4.753E-05 4.584E-16 0.00E+00 O.OOCE+00

Th-228 Th-232 '.OODE+O0 O.OOOE+00 4.615E-02 3.016E-01 1.281E+00 1.969E+00 2.D02E+00 1.98SE+00 1.941E+00

Th-228 ES(J): 2.500E+00 1.786E+00 i.145E+00 1.348E+00 1.969E+C0 2.002E+00 1.988E+00 1.941E+00

Th-232 Th-232 l.COOE+00 2.500E+00 2.500E+00 2.500E+00 2.499E+00 2.497E+00 2.491E+00 2.474E+OC 2.415E+00

Ra-228 Th-232 l.OOOE+00 O.OODE+00 2.798E-01 7.280E-01 1.560E-D0 1.985E+CO 2.002E+00 1.988E+00 1.941E400

U-234 U-234 1.000E+00 2.500E+00 2.399E+00 2.209Z+00 1.655E+00 7.250E-01 4.035E-02 l.C51E-C5 3.002E-18

U-234 U-238 l.COOE+0 O.OOOE+00 6.801E-06 1.879E-05 4.691E-05 6.166E-05 1.144E-05 8.946E-09 8.523E-21

U-234 EStJ): 2.500E+OC 2.399E+C0 2.209E+00 1.655E+00 7.250E-01 4.037E-02 1.052E-05 3.011E-18

-,..
3
0 U-234 1.OOOE+00 O.OOOE+00 2.205E-05 6.35CE-05 1.844E-04 3.869E-04 5.348E-04 5.389E-04 5.227E-04

Th-230 U-238 1.OOE+00 O.OOOE+00 3.104E-11 2.645E-10 2.434E-09 1.315E-08 3.428E-08 3.706E-08 3.595E-08

Th-230 ESti): O.OOE+00 2.205E-05 6.350E-05 1.844E-04 3.869E-04 5.348E-04 5.389Z-04 5.228E-04

U-238 U-238 1.OOOE+00 2.500E+00 2.399E+00 2.209E+00 1.655E+00 7.250E-01 4.037E-02 1.052E-05 3.011E-le

BRFUi) is the branch fraction of the parent nuclide.

RESCALC.EXE execution time - 144.42 secords
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4 cov Sim2.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 Morbidity

Menu I Parameter

B-1 I
B-1 I

B-1 I
B-1 I

B-1 I

B-1 I
B-1 I
B-1 I

B-1 I

I
D-1 I

D-1 I

D-1 I
D-1 I
D-1 I

D-1 I

D-1 I
D-1 I
D-1 I

I
D-34 I

Dose conversion factors for inhalation, mrem/pCi:

Pb-210+D

Ra-226+D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-23E+D

Dose conversion factors for ingestion, mrem/pCi:

Pb-210+D

Ra-226-D

Ra-228+D

Th-228+D

Th-230

Th-232

U-234

U-238+D

Food transfer factors:

I

I

i

i

I

II

I

Pb-21

| Pb-21

D-34 | Pb-21

D-34 |

D-34 | Ra-22.

D-34 | Ra-22

D-34 | Ra-22i

D-34 |

D-34 | Ra-221

D-34 | Ra-221

D-34 | Ra-221

D-34 |

D-34 | Th-221

D-34 | Th-221

D-34 | Th-221

D-34 |

D-34 | Th-231

D-34 | Th-231

D-34 | Th-231

D-34 |

D-34 | Th-23:

D-34 | Th-23;

D-34 | Th-23.

D-34

D-34 | U-234

D-34 | U-234

I U-234

.J I

0+D ,

O+D ,

O+D ,

6+D ,

6+D ,

6+D ,

3+D ,

3+D ,

2+D ,

2+D

28+D

2+D I

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

t

Current I
Value I

2.320E-02 |

3.600E-03 |

5.080E-03 |

3.450E-Q1 |

3.260E-01 |

L.640E+00 |

L.320E-C1 l

L.180E-C1 |

7.270E-03 |

1.330Z-03

L.440E-03 |

8.080E-04 |

5.480E-04 |

!.730E-03

Z.830E-04

2.690E-04

L.OOOE-02 |

3.COOE-04 |

3.00OE-04 |

4.000E-02 |

L.OOOE-03 |

l.OOOE-03 |

1.000E-02 |

1.000E-03 |

1.000£-03 |

L.OOOE-03 |

L.OOOE-04 |

5.000E-06 |

l.OOOE-03 |

L.OOOE-04 |

5.000E-06 |

l.OOOE-03|

l.OOOE-04|

5.000E-06|

2.500E-03 |

3.400E-04 |

5.000E-04 |

I

I

I

4 I

I

I

Parametei

Default Name

2.320E-02 | DCF2( 1)

8.600E-03 | DCF2( 2)

5.080E-03 | DCF2( 3)

3.450E-01 | DCF2( 4)

3.260E-01 | DCF2( 5)

1.640E+00 | DCF2( 6)

L.320E-O1 | DCF2( 7)

1.180E-01 | DCF2( 8)

7.270E-03 | DCF3( 1)

1.330E-03 | DCF3( 2)

1.440E-03 | DCF3( 3)

3.080E-04 | DCF3( 4)

5.480E-04 | DCF3( 5)

2.730E-03 | DCF3( 6)

2.830E-04 | DCF3( 7)

2.690E-04 | DCF3( 8)

1.OOOE-C2 | RTF( 1,1)

8.000E-04 | RTF( 1,2)

3.000E-04 | RTF( 1,3)

4.000E-02 RTF( 2,1)

1.000E-03 | RTF( 2,2)

1.000E-03 | RTF( 2,3)

4.000E-02 | RTF( 3,1)

1.000E-03 | RTF( 3,2)

1.000E-03 | RTF( 3.3)

1.000E-03 | RTF( 4,1)

1.000E-04 | RTF( 4,2)

5.OOOE-06 | RTF( 4,3)

L.000E-03 | RTF( 5,1)

L.000E-04 | RTF( 5,2)

5.0005-06 | RTF( 5,3)

1.000Z-03 | RTF( 6,1)

1.000Z-04 | RTF( 6,2)

5.000Z-06 | RTF( 6,3)

2.500E-03 | RTF( 7,1)

3.400E-04 | RTF( 7,2)

6.000E-04 | RTF( 7,3)

I

I

D

3

z

a

a

0

0

I

e

e

t
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

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

File: FGR 13 Morbidity

Menu I

D-34 I
D-34 I
D-34 I

Parameter

U-238+D

U-238+D

U-23B+D I
plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

I

4

Current I
Value I

i

2.500E-03 I
3.400E-04 I
6.COOE-04 I

I

I

I

I

I Paramete:

Default I Name

I

2.500E-03 I RTF( 8,1)

3.400E-04 I RTF( 8,2)

5.000E-04 I RTFC 8,3)

I

*r

D-5 I Bioaccumulation factors, fresh water, L/kg:

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

0-5

D-5

D-5

D-5

D-5

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Pb-210.

Pb-210

4-D , fish

I+D , crustacea and mollusks

Ra-226+D , fish

Ra-226+D , crustacea and mollusks

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228~

Th-228~

Th-230

Th-230

ID , fish

l+D , crustacea and mollusks

3.OOOE+02 |

1.000E+02 I

5.OOOE+01 |

2.50CE+02 |

5.OOOE+01 |

2.500E+02 |

1.OOOE+02

1.000E+02 |

5.000E+02 |

1.000E+02 |

5.000E+02

1.000E+01 |

6.000E+01 |
1.OOOE+01|

6.000E+01|
1.000E+01 |

6.000E+01 |

3.0003+02 | BIOFAC( 1,1)

1.000E+02 | BIOFAC( 1,2)

5.000E+01 | BIOFAC( 2,1)

2.500E+02 BIOFAC( 2,2)

5.000E+01 BIOFAC( 3,1)

2.500E+02 | BIOFAC( 3,2)

1.0COE+02 | BIOFAC( 4,1)

5.000E+02 | BIOFAC( 4,2)

1.000E+02 | BIOFACI 5,1)

5.000E+02 BIOFAC( 5,2)

1.OOOE+02 | BIOFACI 6,1)

5.000E+02 BIOFACI 6,2)

1.000E+01 | BIOFAC( 7,1)

6.000E+01 | BIOFAC( 7,2)

1.OOOE+01 BIOFAC( 8,1)

6.000E+01 | BIOFAC( 8,2)

, fish

, crustacea and mollusks

I Th-232 , fish

I Th-232 , crustacea and mollusks

'I

I U-234 , fish

I U-234 , crustacea and mollusks

I U-238+D

| U-238+D

, fish

, crustacea and mollusks
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Summary Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File York 3-5 ac with 4' cov Sim2.RAD

Site-Specific Parameter Summary

; User I Used by RESRAD Parameter

Menu Parameter I Input I Default 1 (If different from user input) I Name

R011 Area of contaminated zone (m**2) 1.416E+04 1.000S+04 I --- AREA

R0ll 1 Thickness of contaminated zone Im) I 1.500E-01 2.000E+00 --- I THICKO
R0ll 1 Length parallel to aquifer flow (m) 1l.190E+02 1.000E+02 --- I LCZPAQ
R0ll1 Basic radiation dose limit (mrem/yr) j 2.500E+01 2.500E+01 B--- |RDL

R0ll1 Time since placement of material (yr) I 0.000E+00 0 O.000E+00 I --- TI

R011 Tines for calculations (yr) 1.000E+00 I 1.000E+00 I - T( 2)

R011 I Times for calculations (yr) I 3.000E+00 I 3.000E+00 I --- | T( 3)

R011 j Times for calculations Cyr) 1.000E+01 I 1.000E+01 --- | T( 4)

R011 I Times for calculations (yr) I 3.000E+01 3.000E+01 --- | T( 5)

R011 Times for calculations (yr) 1.000E+02 1.000E+02 I --- I T( 6)
R011 Times for calculations (yr) I 3.000E+02 I 3.000E+02 T --- I T( 7)
R0l1 1 Times for calculations (yr) 1.OOCE+03 I 1.000E+03 I --- I T( 8)
R011 Times for calculations (yr) j not used I 0.000E+00 I --- I T( 9)
R01l Times for calculations (yr) not used I 0.000E+00 I --- I T(l0)

R012 I Initial principal radionuclide (pCi/g): Ra-226 I 2.500E+00 I 0.000E+00 I --- I SiC 2)

R012 I Initial principal radionuclide (pCi/g): Th-228 I 2.500E+00 I O.OOOE+00 | --- | Si( 4)

R012 I Initial principal radionuclide (pCi/g): Th-232 2.500S+00 I 0.000E+00 I --- I SiC 6)
R012 Initial principal radionuclide (pCi/g): U-234 I 2.500E+00 0.000E+00 I --- SlC 7)

R012 I Initial principal radionuclide (pCi/g): U-238 I 2.500E+00 0.000E+00 S --- i SiC 8)

R012 I Concentration in groundwater CpCi/L): Ra-226 not used I 0.000E+00 1 --- 1 Wi) 2)

R012 I Concentration in groundwater CpCi/L): Th-228 not used I 0.OOOE+00 W --- 1 h'( 4)

Concentration in groundwater (pCi/L): Th-232 not used I 0.000E+00 I --- I W1( 6)
Concentration in groundwater (pCi/L): U-234 | not used 0.000E+00 | --- W1( 7)

R012 Concentration in groundwater (pCi/L): U-238 not used I 0.000E+00 W --- 1 Wl( 8)

R013 Cover depth Cm) 1 l.220E+0 I 0.000E+00 I --- COVERO

RC13 I Density of cover material (g/cm-3) not used I 1.500E+00 F --- DENSCV

R013 Cover depth erosion rate Cm/yr) 1.000E-04 I 1.000E-03 I --- VCV

R013 j Density of contaminated zone (g/cm'*3) 1 1.630E+00 I 1.500E+00 I --- I DENSCZ
R013 I Contaminated zone erosion rate (m/yr) 1 l.OOOE-04 j 1.000E-03 I --- I VCZ

R013 I Contaminated zone total porosity I 4.000E-01 4.000E-01 I --- TPCZ

R013 I Contaminated zone field capacity j 2.000E-01 2.000E-01 I --- I FCCZ
R013 Contaminated zone hydraulic conductivity (m/yr) 1.000E+01 1.000E+01 I --- I HCCZ
R013 I Contaminated zone b parameter I 5.300E+00 I 5.300E+00 I -- BCZ

R013 I Average annual wind speed (m/sec) I 3.130E+00 I 2.000E+00 I WIND

R013 I Humidity in air (g/m*3) not used I 8.OOOE+00 I --- I HUMID
R013 I Evapotranspiration coefficient I 5.000E-01 I 5.000E-01 E --- EVAPTR

R013 I Precipitation (m/yr) j 1.016E+00 1.000E+00 I --- I PRECIP
R013 I Irrigation Cm/yr) 2.000E-01 2.000E-01 R --- RI

R013 Irrigation mode I overhead I overhead I --- I IDITCH
R013 Runoff coefficient j 2.000E-01 2.0001-01 i | RUNOFF

R013 I Watershed area for nearby stream or pond (m'12) 1.000E+06 1.000E+06 --- j WAMEA

R013 I Accuracy for water/soil computations 1.000E-03 1.000E-03 I --- EPS

R014 I Densizy of saturated zone Cg/cm**3) I 1.630E+00 I 1.500E+00 D --- I DENSAQ
R014 Saturated zone total porosity I 4.000E-01 I 4.000E-01 --- TPSZ

R014 I Saturated zone effective porosity I 2.000E-01 I 2.000E-01 --- IEPSZ

Saturated zone field capacity I 2.000E-01 2.000E-01 --- I FCSZ
Saturated zone hydraulic conductivity (m/yr) 1.000E+02 1.000E+02 I --- HCSZ



RESRAD, Version 6.22 Th Limit - 0.5 year 06/28/2004 09:07 Page 5

Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sin2.RAD

Site-Specific Parameter Sur=nary (continued)

User Used by RESRAD Parameter

Menu | Parameter | Input | Default (If different from user irput) Name

R014 | Saturated zone hydraulic gradient 2.000E-02 | 2.000E-02 --- |HGWT

R014 | Saturated zone b parameter 5.300E+00 5.300E+00 | --- |BS

R014 | Water table drop rate (m/yr) | 1.000E-03 I 1.000E-03 | --- VWT

R014 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

R015 | Number of unsaturated zone strata | 0 | 1 I ___ | NS

R016 Distribution coefficients for Ra-226 I I I
R016 | Contaminated zone (cm**3/g) 3.548E+03 | 7.OOOE+01 | --- | DCNUCC( 2)

R016 I Saturated zone (cm3/g) I 3.548E+03 I 7.000E+01 I - DCXUCS( 2)

R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 5.837E-04 | ALEACH( 2)

R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( 2)

R016 | Distribution coefficients for Th-228 I I I
R016 | Contaminated zone (cm**3/g) | 6.000E+04 | 6.000E+04 | - DCNUCC( 4)

R016 I Saturated zone (cmn3/g) 6.000E+04 6.000E+04 I --- I DCNUCS( 4)
R016 | Leach rate (/yr) | 0.000E+00 | 0.000E+00 j 3.452E-05 ALEACH( 4)

R016 | Solubility constant 0.000E'00 | 0.000E+00 | not used | SOLUBK( 4)

R016 | Distribution coefficients for Th-232 I I I
| Contaminated zone (cm-3/g) | 6.000E+04 | 6.000E+04 | --- | DcNUCC( 6)

| Saturated zone (cm"3/g) | 6.00CE+04 | 6.000E+04 | --- | DCNUCS( 6)

R016 | Leach rate (/yr) | 0.000E+00 | 0.OD0E+00 | 3.452E-05 | ALEACH( 6)

R016 S solubility constant | 0.000E+00 | 0.0DOE+00 | not used | SOLUBKC 6)

R016 | Distribution coefficients for U-234 I I I
R016 | Contaminated zone lcm*13/g) | 5.000E+01 | 5.000E+01 | --- | DCNUCC( 7)

R016 | Saturated zone (cm**3/g) | 5.000E+01 | 5.0OCE+01 | - DCNUCS( 7)

R016 | Leach rate (/yr) 0.000E+00 0.000E+00 | 4.126E-02 | ALEACHI 7)

R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBKC 7)

R016 | Distribution coefficients for U-238 | | | |

R016 I Contaminated zone (cm''3/g) j 5.000 .001 5.001+01 DCNUCC( E)

R016 | Saturated zone (cm'*3/g) 5.000E+01 | 5.000E+01 | --- | DCNUCS( 8)

R016 | Leach rate (/yr) | 0.000E+OD | 0.0001+00 | 4.126E-02 | ALEACH( 8)

R016 | Solubility constant | 0.000E+00 | 0.000E+00 | not used | SOLUBK( El

R016 | Distribution coefficients for daughter Pb-210 I I I
R016 I Contaminated zone (cm**3/g) I 1.000E+02 j 1.000E+02 I - DCNUCC( 1)

R016 | Saturated zone (cm**3/g) | 1.000=+02 | 1.000E+02 | --- | DCNUCS( 1)

R016 | Leach rate (/yr) | 0.OOOE+00 | 0.0001+00 | 2.067E-02 ALZACH( 1)

R016 Solubility constant | 0.000E+00 | 0.OOOE+00 | not used | SOLUBK( 1)

R016 | Distribution coefficients for daughter Ra-228 I I I
R016 | Contaminated zone (cm'3/g) 7.000E+01 | 7.OOOE+01 | --- DCNUCC( 3)

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

Leach rate (/yr) | 0.000E+00 | 0.OOOE+00 | 2.951E-02 | ALZACH( 3)

| Solubility constant | 0.000E+00 | 0.000E+00 | not used SOLUBKI 3)
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4 cov Sim2.RAD

6

Site-Specific Parameter Summary (continued)

\.en

Menu

User I I Used by RESRAD

Input I Default I (If different from user input)Parameter

I I-

R016

R016

!R016
R016

R016

R017

P017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017
R017

R017

R017

R017

R017

R017

Distribution coefficients for daughter Th-230

Contaminated zone Ccm*i3/g)

Saturated zone (cm**3/g)

Leach rate U/yr)

Solubility constant

Inhalation rate (m+*3/yr)

Mass loading for inhalation (g/m-3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external garmma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external ganma

Radii of shape factor array (used if FS - -1):

Outer annular radius (m), ring 1:

6. 000E+04

6. OOOE+04

0.000E+00

O. OOO+00

not used

not used

2.500E+01

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

(m), ring 2:

(ml, ring 3:

(m), ring 4:

{m), ring 5:

(m),

(f.),

(Clm,

Cn),

(m),

Cm),

(m),

ring

ring

ring

ring

ring

ring

ring

6:

7 :

8:,

9 :

10:

11:

12:

_V

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

6.000E+04

6.000E+04

0.000Z+00

0.DOOE+00

8.400E+03

1.000E-04

3.000E+01

4.000E-01

7.000E-01

5.000E-01

2.500-01

1.OCOE+00

5. OOOE+01

7.071E+01

O.O00E+00

0.000E+00

O.OOOE+00

0.0006+00

O.OOOE+00
O.000E+00
O.O00E+00

0.000E+00

0. OCOE+00

0.000E+00

O.OOOE+00

-F

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

3.452E-05

not used

0 h c

_ _

>0 shows circular AREA.

Parameter

|Name

| DCNUCC( 5)

| DCNUCS( 5)

| ALEACHC 5)

| SOLUBK( 5)

INHALR

MLINH

ED

| SHF3

| SHFI

| FIND

FOTD

I FS

RAflSHAPE C

| RADSHAPEC

RAD SHAPEC

RAD SHAPEC

| RADSHAPE6

RAD SHAPEC

6ADSHAPE(

RAD SHAPEC
I RAD SHAPE(
|RADLSFAPE(

| RAD SHAPE(1

| RADSHAPE(1

| RADSHAPE(I

| FRACAC 1)

| FRACA( 2)

| FRACA( 3)

| FRACAC 4)

| FRACAC 5)

| FRACAC 6)

I FRACAC 7)

| FRACAC 8)

| FRACAC 9)

| FRACA(10)

| FRACAC1l)

FRACAC12)

| DIETC1)

| DIET(2)

| DIET(3)

| DIET(4)

| DIET(5)

| DIET(6)

SOIL

DWI

1 )

2)

3)

4)

5)

6)

7)

8)

9)
.0)

.1)

.2)

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring S

Ring 6

Ring 7

Ring 8

Ring 9

Ring 10

Ring 11

Ring 12

annular areas within AREA:

not

not

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

used

used

1.000E+00

2.732E-01

0.000E+00

0.OOOE+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.000E+00

0.OOOE+00

0. 00E+00

0.000E+00

R018

P018

R018

R018

R018

I

I

I

I

I

I

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption Ckg/yr)

Milk consumption (L/yr)

Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

4.150E+01

2.750E+00

not used

not used

not used

not used

not used

not used

1.600E+02

1.400E+01

9.200E+01

6.300E+01

5.400E+00

9.000E-01

3.650E+01

5.100E+02;| Drinking water intake CL/yr)



RESRAD, Version 6.22 T4 Limit = 0.5 year 06/28/2004 09:07 Page 7

Summary Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File York 3-S ac with 4' cov Sim2.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD | Parameter

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

I _ I II_
RO1B | Contamination fraction of drinking water not used | 1.O00E+00 | --- FDW

R018 | Contamination fraction of household water | not used | 1.0005+00 --- FHHW

ROI| Contamination fraction of livestock water not used | 1.0005+00 | --- FLW

R018 | Contamination fraction of irrigation water | 1.000E+00 I l.0COE+00 | - FIRW

ROIS | Contamination fraction of aquatic food not used | 5.000E-01 | I FR9
R018 | Contamination fraction of plant food |-1 |-1 0.500E+00 FPLANT

RO18 Contamination fraction of meat not used 1-1 _ FMEAT

R018 | Contamination fraction of milk not used |-1 I __- FMILK

Lio l l5
R019 | Livestock fodder intake for meat (kg/day) not used |6.00E+01 | --- LFI6

R019 | Livestock fodder intake for milk (kg/day) |not used | 5.5005*01 | --- | LFI6

R019 | Livestock water intake for meat (L/day) | not used | 5.000E+01 | --- | LWIS

R019 | Livestock water intake for milk IL/day) not used | 1.6002+02 | LWI6

R019 | Livestock soil intake (kg/day) not used | 5.000E-01 | LSI

R019 Mass loading for foliar deposition (g/mr*3) | 1.000E-04 | 1.000E-04 | I MLFD

R019 Depth of soil mixing layer Cm) | 1.50OZ-01 1.5COE-01 | --- DM

R019 | Depth of roots (i) | 9.000E-01 | 9.OCOE-01 | DROOT

R019 Drinking water fraction from ground water | not used | 1.000E+00 | - FGWDW

R019 | Household water fraction from ground water not used | 1.000E+00 | --- FGWHH

R019 Livestock water fraction from ground water not used | 1.000E+00 | - FGWLW

R019 I Irrigation fraction from ground water I 1.000E+00 I 1.000E+00 M - FGWIR

Wet weight crcp yield for Non-Leafy (kg/m"2) | 7.000E-01 | 7.000E-01 | --- | YV(l)

t | Wet weight crop yield for Leafy (kg/mn2) | 1.500E+00 | 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) | 1.700-01 | 1.700E-01 |E--- | P(1

R193 j Growing Season for Leafy (years) | 2.500E-01 | 2.500E-01 T --- I PE(2)
R19B Growing Season for Fodder (years) | not used I 8.000E-02 T --- | PE(3)

R19B | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | TIV(1l

R19| Translocation Factor for Leafy | 1.OOOE+00 | 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 | 2.500E-01 | 2.500E-01 | --- | RDRY(1)

R19B Dry Foliar Interception Fraction for Leafy | 2.500E-01 | 2.500E-01 | --- | RDRY(2)

R19B | Dzy Foliar Interception Fraction for Fodder not used | 2.500E-01 | --- | RDRY(3)

R193 W 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 I 2.500E-01 I --- | RWET(2)

R19B Wet Foliar Interception Fraction for Fodder not used | 2.500E-01 | --- | RWET(3)

R19B Weathering Removal Constant for Vegetation | 2.000E+01 | 2.OOOE+01 -WA

C14 | C-12 concentration in water (g/cm*13) | not used | 2.000E-05 | --- | C12WTR

C14 | C-12 concentration in contaminated soil (9/g) not used | 3.000E-02 I --- | C12CZ

C14 | Fraction of vegetation carbon from soil | not used | 2.000E-02 | --- CSOIL

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

C14 C-14 evasion layer thickness in soil (m) not used | 3.000E-01 | --- DXC

C14 | C-14 evasion flux rate from soil (1/sec) | not used | 7.000E-07 | - EVSN

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

C14 Fraction of grain in beef cattle feed not used | 8.000E-01 | --- | AVFG4

C14 | Fraction of grain in milk cow feed not used | 2.000E-01 | - AVFGS

| DCF correction factor for gaseous forms of C14 not used | 8.894E+01 | - CO2F

KS 1 1 1 1
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.EAD

Site-Specific Parameter Summary (continued)

I | User l Used by RESRAD j Parameter

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

STOR | Storage times of contaminated foodstuffs (days): | l l

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.O00E+OC | --- STORT(31

STOR | Meat and poultry | 2.000E+01 | 2.000E+01 | --- STOPRT(4)

S.OR| Fish | 7.000E+00 7.000E+00 | --- STOR T(5)

STOR| Crustacea and mollusks | 7.000E+00 | 7.000E+0 | --- | STOR. 7(6)

STOR| Well water 1 1.0003+00 | 1.0005-0 | --- | STOR T(7)

STORP Surface water | 1.OOOE+00 | 1.O00E+00 | --- STOR T(B)

STOR | Livestock fodder | 4.500E+01 | 4.500E+01 | -- | STOR T(9)

R021 Thickness of building foundation (n) not used | 1.5003-01 | --- | FLOORi

R021 | Bulk density of building foundation (g/cm**3) not used | 2.400E+00 | -- | DZNSFL

R021 | Total porosity of the cover material not used | 4.000E-01 | --- TPCV

R021 Total porosity of the building foundation not used | 1.00CE-01 | --- | TPFL

R021 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

R021 | Diffusion coefficient for radon gas (n/sec): l l l l

R021 in cover material not used | 2.000E-06 | --- | DIFCV

R021 | in foundation material not used 3.000E-07 j --- DIFFL

R021 in contaminated zone soil not used | 2.000E-06 | --- DIFCZ

P021 | Radon vertical dimension of mixing (m) not used | 2.000E+00 | --- HMIX

| Average building air exchange rate (1/hr) not used | 5.000E-01 | --- REXG

. | Height of the building (room) (m) not used | 2.500E+00 --- M

R021 | Building interior area factor not used 0.000E+00 j --- | FAI

R021 | Building depth below ground surface (in) not used 1-1.OOOE+00 --- I DMFL

R021 | Emanating power of Rn-222 gas not used 2.500E-01 | --- | EMANA(l)

R021 | Enanating power of Rn-220 gas not used 1.500E-01 | --- |EMIMAN(2)

TITL | umber of graphical time points I 32 I ___ | -__ NPTS

TITL Maximum r.umber of integration points for dose | 17 I ___ | ___ LYMAX

TITL Maximum number of integration points for risk | 257 I ___ | _ KYMAX

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma | suppressed

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

3 -- plant ingestion | active

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 | active
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

Contaminated Zone Dimensions

Area: 14164.00 square meters

Thickness: 0.15 meters

Cover Depth: 1.22 meters

Initial Soil Concentrations, pCi/g

Ra-226

Th-228

Th-232

U-234

U-238

2.500Z+00

2. 500E+00

2.500E+00

2.500E+00

2.500E+00

Total Dose TDOSESt), mrem/yr

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

Total Mixture Sum H(t) - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.0003+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

TDOSE.t): 1.463E-04 4.852E-C4 1.269E-03 4.419E-03 1.192E-02 1.927E-02 1.298E-02 3.513E-04

M(t): 5.851E-06 1.941E-05 5.076E-05 1.768E-04 4.767E-04 7.710E-04 5.190E-04 1.405E-05

Maximum TDOSE(t): 1.928E-02 mrem/yr at t - 97.5 I 0.2 years

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

As mrem/yr and Fraction of Total Dose At t - 9.748E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

;de mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

__ide

Ra-226 0.000S+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 O.OOOE+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.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000

Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.OOOE+00 0.0000 O.OOO+00 0.0000 0.000E+00 0.0C00 0.000E+00 0.00C0 0.0003+00 0.0000

U-238 0.0C0E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 o.oooE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000 0.000:+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Soil

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+0D 0.0000

0.OOOE+00 0.0000

0.000E+C0 0.0000

0.000E+00 0.0000

O.OOOE+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 - 9.748E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

Iluclide

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.091E-02 0.5661 0.000E+00 0.0000 0.000E+00 0.0000

Th-228 0.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-232 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.712E-04 0.0400 0.000E+00 0.0000 O.OOOE+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 D.0000 0.000E+00 0.0000 3.892E-03 0.2019 0.000E+00 0.0000 0.000+00 0.0000

0.000E+00 O.OCOO 0.000E+00 0.0000 0.000E+00 0.0000 3.702E-03 0.1920 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.928E-02 1.0000 0.000E+00 0.0000 0.000E+00 0.0000

All Pathways'

mrem/yr fract.

1.091E-02 0.5661

0.000E+00 0.0000

7.712E-04 0.0400

3.892E-03 0.2019

3.702E-03 0.1920

1.928E-02 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.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 - O.OOOE+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.

Ra-226 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 0.000E+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

O.OOCE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000

O.OOOE+00 0.0000 O.OOOE+00 0.0000 o.ooo0+00 o.o0oo O.OOO+00 0.0000

O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000o+0o 0.0000 O.OOCE+00 0.0000

O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+0 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+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+0D 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.

76 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 3.484E-06 0.0238 O.OOOE+00 0.0000 0.000E+00 0.0000

\,.28 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 5.759E-06 0.0394 O.OOOE+00 0.0000 0.000+00 0.0000

U-234 0.000E+00 0.0000 O.OOOE+00 O.OOCO O.OOOE+00 0.0000 7.025E-05 0.4803 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-238 0.0003+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000 6.678E-05 0.4565 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000 1.463E-04 1.0000 O.OOOE+00 0.0000 0.000E+00 0.0000

mrem/yr fract.

3.484E-06 0.0238

0.000Z+00 0.0000

5.7593-06 0.0394

7.025E-05 0.4803

6.678E-05 0.4565

1.463E-04 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File York 3-5 ac with 4' cov Sim2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and PathFways (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. mremr./yr fract.

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+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

Th-232 0.000+E00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000Z+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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

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

Total 0.000E+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 o.ooov+00 0.0000 0.000E+00 0.0000

mnrem/yr fract.

O.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.OOOE+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

26 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.540E-05 0.0524 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 O.OOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 0.0005+00 0.0000

Th-232 O.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.962E-05 0.0817 0.000E+00 0.0000 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 2.154E-04 0.4440 0.000E+00 0.0000 0.000E+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0300 2.047E-04 0.4220 0.000E+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 O.OOOE+O 0.0000 O.OOOE+00 0.0000 4.852E-04 1.0000 0.OCOE+00 0.0000 0.OOOE+00 0.0000

All Pathways.

mrem/yr fract.

2.540E-05 0.0524

0.OOOE+00 0.0000

3.962E-05 0.0817

2.154E-C4 0.4440

2.047E-04 0.4220

4.852E-04 1.00D0

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

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

As nrem/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. rrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract.

Ra-226 O.OCOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-228 C.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t - 3.000E+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.

16 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.000 1.308E-04 0.1031 O.OCOE+00 0.0000 C.OOOE+00 0.0000

__28 O.OOOE+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOE+00 0.0000 O.OOOE+00 0.0000

Th-232 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.802E-04 0.1420 O.OOOE+00 0.0000 0.000E+00 0.0000

U-234 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 4.912E-04 0.3870 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 4.669E-04 0.3679 O.COOE+00 0.0000 0.000E+00 0.0000

Total 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.269E-03 1.0000 O.OOOE+00 0.0000 O.OOE+00 0.0000

mrem/yr fract.

1.308E-04 0.1031

O.OOOE+00 0.0000

1.B02E-04 0.1420

4.912E-04 0.3870

4.669E-04 0.3679

1.269E-03 1.0000

*Sum of all water independent and dependert pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

1
I

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

As mrem/yr and Fraction of Total Dose At t = l.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

i

i

j

I

i

I

II

Radio-

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

Ra-226 0.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 C.OOOE+00 0.0000 C.000E+00 0.0000 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+D0 0.0000 O.COOE+00 0.0000

Th-232 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-234 O.OOO+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.0003+00 0.0000 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.00C0 0.000E+00 0.00C0 0.000E+00 0.0000

Total O.COOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Soil

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

O.OOOE+00 0.0000

O.OCOE+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.OOOE+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. m:em/yr fract.

16 0.OOOE+00 0.0000 0.000E+00 0.0000 O.OOOE+00 0.0000 9.80EE-04 0.2220 O.OCOE+00 0.0000 O.OOOE+00 0.0003

28 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOO +O0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000

Th-232 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 8.884E-04 0.2010 O.OOOE+00 0.0000 O.OOOE+00 C.0000

U-234 0.000+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.307E-03 0.2958 0.000E+00 0.0000 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.242E-03 0.2812 0.0003+00 0.0000 O.OOE+00 0.0000

Total O.OOOE+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000 4.419E-03 1.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

9.80BE-04 0.2220

O.OOOE+00 0.0000

B.884E-04 0.2010

1.307E-03 0.2958

1.242E-03 0.2812

4.419E-03 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.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

Radio-

Nuclide mrem/yr fract.

Ra-226 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 O.OOOE+00 0.0000

Total O.OOOE+00 0.0000

Inhalation

mrem/yr fract.

O.OOOZ+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0005+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

O.OOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 O.OCOO

O.OOOE+00 0.0000

Soil

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t - 3.OCOE+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

26 O.OOOE+00 0.0000

8 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000

U-234 O.OOOE+00 0.0000

U-238 O.OOOE+00 O.COOO

Total O.OOOE+00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

4.907E-03 0.4118

O.OOOE+0 0.0000

1.678E-03 0.1408

2.734E-03 0.2294

2.599E-03 0.2181

1.192E-02 1.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

O.OOOE+00 0.0000

0.0003+00 0.0000

O.OOOE+00 O.OCOO

O.OOOE+00 0.0000

All Pathways*

mrem/yr fract.

4.907E-03 0.4118

O.OOOE+00 0.0000

1.678E-03 0.1408

2.734E-03 0.2294

2.599E-03 0.2181

1.192E-02 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

Total Dose Contributions TDOSElipt) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+02 years

a-a

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.

Ra-226 O.COOE+00 0.0000

Th-228 0.000E+00 0.0000

Th-232 0.000E+00 0.0000

U-234 0.000E+00 0.0000

U-238 0.OOOE+00 0.0000

Total C.000Z+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000Z+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.OCOO

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOO+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O. 000E00 0.0000

O.000E+00 0.0000

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

As mremn/yr and Fraction of Total Dose At t - 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

26 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.092E-02 0.5664 0.000E+00 0.0000

0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.00C0

Th-232 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.C000 7.455E-04 0.0387 0.000E+00 0.0000

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000Z+00 0.0000 3.901E-03 0.2024 0.0COE+00 0.0000

U-23B 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.710E-03 0.1925 0.000E+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

All Pathways,

mrem/yr fract.

1.092E-02 0.5664

O.000E+00 0.0000

7.455E-04 0.0387

3.901E-03 0.2024

3.710E-03 0.1925

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 1.927E-02 1.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 1.927E-02 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

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

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk

Radio-

k'uclide mren/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mren/yr fract. mrem/yr fract.

Ra-226 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.0001+00 0.0000 O.OOOZ+00 0.0000 O.OOOE+00 0.0000

Th-228 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0003 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

Th-232 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 0.OOOEO 0.0000 O.OOOE+00 0.000

U-234 0.000E+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOE+00 0.0000

U-238 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.0OOO+00 O.OCOO O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.COOE+00 0.0000

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.COOE+00 0.0000 O.OOOE+00 0.0000 0.OOOE+00 0.0000 O.OOOE+00 0.0000

Soi.

mrem/yr fract.

C.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t - 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

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

26 O.OOOZ+0O 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 5.137E-03 0.3959 O.OOE+00 0.0000 0.000E+00 0.0000

\ .8 0.OODE+00 0.0000 O.OOOE00 0.0000 O.0OOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOSE+00 0.0000

Th-232 O.OOE+00 0.0000 O.OOOEt00 0.0000 O.OOOE+00 0.0000 5.026E-05 0.0039 O.OOOE+00 0.0000 O.OOOE+00 0.0000

U-234 0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOO+00 0.0000 3.993E-03 0.3077 0.000E+00 0.0000 O.OOOE+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.797E-03 0.2926 O.OO0E+00 0.0000 O.O0OE+00 0.0000

Total O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.298E-02 1.0000 O.OOOE+00 0.0000 O.OOOE+00 O.OCOO

All Pathways

mrem/yr fract.

5.137E-03 0.3959

O.OOOE+00 0.0000

5.026E-05 0.0039

3.993E-03 0.3077

3.797E-03 0.2926

1.298E-02 1.0000

'Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides li) 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. mremn/yr fract.

Ra-226 0.OOOE+00 0.0000 O.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+00 0.0000 0.OOOE+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 O.OOOE+00 0.0000

Sh-232 0.DOOE+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

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 O.000E+00 0.0000

U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.O0OE+00 0.0000 0.000E+00 0.0000

Total 0.OOOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At t - 1.OOOE+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*

Radio-

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

Th-232

U-234

U-238

0.OOOE+00 0.0000 O.OOOE+00 0.0000 0.000E+00 0.0000 2.021E-04 0.5754 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

0.000E+00 0.0000 o.oooe+00 0.0000 0.0003+00 0.0000 3.993E-09 0.0000 0.0COE+00 0.0000 O.COOE+00 0.0000

0.000E+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.101E-04 0.3134 0.OOOE+00 0.0000 O.OOOE+00 0.0000

O.OOOE+00 0.0000 0.000E+00 0.0000 0.OCOE+00 0.0000 3.906E-05 0.1112 0.000E+00 0.0000 0.000E+00 0.0000

mrem/yr fract.

2.021E-04 0.5754

0.000E+00 0.0000

3.993E-C9 0.0000

1.101E-04 0.3134

3.906E-05 0.1112

3.513E-04 1.0000Total 0.000E+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 3.513E-04 1.0000 0.OOOE+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

K
Parent Product Brar

(i) (j) Fract

Ra-226 Ra-226 l.OOC

Ra-226 Pb-210 1.000

Ra-226 EDSR(j)

Th-228 Th-228 1.000

Th-232

Th-232

Th-232

Th-232

U-234

U-234

U-234

U-234

U-234

u-238

U-238

U-238

U-238

14

Th-232

Ra-228

Th-228

EDSR(j)

U-234

Th-230

Ra-226

Pb-210

EDsR(j)

1.000

1.000

1.000

1.000

1.000

:.000

1.000

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

nch DSR(Jt) (mrem/yr)/(pCi/g)

ion* t- 0.000E+00 1.OOOE+00 3.COOE+00 1.OOOE+01 3.0003+01 1.000E+02 3.000E+02 1.000E+03

DE+00 O.OOOE+00 O.OOOE+00 O.OOOE+ 00 00 0.0OOEO O.EOOE+ 00 .OOOE+ 00 00 0.000E+00

1E+00 1.394E-06 1.016S-05 5.234E-05 3.923E-04 1.963E-03 4.367E-03 2.055E-03 8.085E-05

1.394E-06 1.016E-05 5.234E-05 3.923E-04 1.963E-03 4.367E-03 2.055E-03 8.085E-05

E+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.000E+00 O.OOOE+00

E+CO 0.000E+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00 0.000E+00 0.000E+00 O.OOOE+00

E+O0 2.289E-06 1.574E-05 7.158E-05 3.529E-04 6.663E-04 2.960E-04 1.996E-05 1.586E-09

Z+00 1.473E-08 1.040E-07 4.828E-07 2.466E-06 4.785E-06 2.134E-06 1.440E-07 1.144E-11

2.304E-06 1.585E-05 7.206E-05 3.554E-04 6.711E-04 2.9823-04 2.010E-05 1.597E-09

E+00 2.810E-05 8.616E-05 1.965E-04 5.228E-04 1.093E-03 1.56CE-03 1.595E-03 1.631E-05

E+00 1.5463-11 4.943E-11 1.157E-10 3.351E-10 8.848E-10 2.483E-09 6.767E-09 1.878E-OB

E+00 2.206E-14 6.972E-14 2.125E-13 2.504E-12 4.9C9E-11 1.092E-09 1.310E-08 1.482E-07

E+00 4.125E-12 1.240E-11 3.036E-11 1.113E-10 2.746E-09 1.316E-07 2.197E-06 2.755E-05

2.810E-05 8.616E-05 1.965E-04 5.228E-04 1.093E-03 1.560E-03 1.597E-03 4.403E-05

E+00 2.671E-05 8.190E-05 1.867E-04 4.9705-04 1.039E-03 1.484E-03 1.517E-03 1.555E-05

E+00 5.357E-11 3.802E-10 1.963E-09 1.558E-08 9.456E-08 4.446E-07 1.359E-06 4.638E-08

E+00 7.141E-16 2.276E-15 5.414E-15 1.989E-14 8.538E-14 5.344Z-13 3.639E-12 2.709E-11

E+00 2.898E-14 8.669E-14 1.796E-13 4.528E-13 9.034E-13 1.4143-12 5.223E-12 1.676E-10

E+00 5.557E-12 1.662E-11 3.444E-11 8.682E-11 1.730E-10 2.618E-10 8.054E-10 2.963E-08

2.671E-05 8.190E-05 1.867E-04 4.970E-04 1.040E-03 1.484E-03 1.519E-03 1.562E-05

U-238 1.000

U-234 1.000

Th-230 1.000

Ra-226 1.000

Pb-210 1.000

ZDSR(j)

^Branch Fraction is the cumulative factor for the j t principal radionuclide daughter: CUMBRF(j) - BRF(1)*BRF(2)* ... BRF(j).

The DSR includes contributions from associated (half-life S 0.5 yr) daughters.

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

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

Nuclide

Ci) t O.OOOE+00 1.OOCE+00 3.000E+00 1.000E+01 3.000E+01 l.OOOE+02 3.000E+02 1.OOOE+03

Ra-226 1.794E+07 2.460E+06 4.777E+05

Th-228 '8.192E+14 *8.192E+14 *8.192E+14

Th-232 *1.096E+05 *1.096E+05 -1.096E+0S

U-234 8.896E+05 2.902E+05 1.272E+05

U-238 *3.3603+05 3.053E+05 1.339E+05

*At specific activity limit

6.372E+04

*8.192E+14

7.035E+04

4.782E+04

5.030E+04

1.274E+04

8.192E+14

3.725E+04

2.286E+04

2.405E+04

5.725E+03

*8. 192E+14

8.384E+04

1. 602E+04

1. 685E+04

1.217E+04

^8.192E+14

*1.096E+05

1.565E+04

1.646E+04

3.092E+05

*8.192E+14

*1.096E+05

s. 678E+05

*3.360E+05
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4 cov Sim2.RAD

Summed Dose/Source Ratios DSRli,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 - 97.5 i 0.2 years

Nuclide Initial

li) (pci/9)

Ra-226 2.500E+00

Th-228 2.500Z+00

Th-232 2.500E+00

U-234 2.500E+00

U-238 2.500E+00

tmin DSRPi,tmin) G(i,tfrin) DSR(i,tmax) G(i,tmax)

(years) (pCi/g) (pCi/g)

99.8 ± 0.2 4.367E-03 5.725E+03 4.366E-03 5.727E+03

0.0003+00 O.OOOE+00 *8.192S+14 O.OOOE+00 *8.192E+14

29.73 ± 0.06 6.711E-04 3.725E+04 3.085E-04 8.104E+04

797 ± 2 1.645E-03 1.520E+04 1.557E-03 1.606E+04

797 ± 2 1.554E-03 1.609E+04 1.481E-03 1.688E+04

At specific activity limit
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Summary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

Nuclide Parent BRF(i)

(i) Mi)

Ra-226 Ra-226

Ra-226 U-234

Ra-226 U-238

Ra-226 _DOSE(j)

1. 000E+00

1. ODOE+00

1. OOOE400

1. 00 OE+00

1.0OOE+0D

1. OOOE+00

Individual Nuclide Dose Susrmed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr

t- O.QOOE+00 1.OOOE+00 3.OOOE+00 1.000E+01 3.OOOE+01 1.000E+02 3.OOOE+02 1.000E+03

0.OOOE+00 0.OOOE+00 0.000E+00 0.OO0E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00

5.516E-14 1.743E-13 5.312E-13 6.260E-12 1.227E-10 2.729E-09 3.276E-08 3.704E-07

7.244E-14 2.167E-13 4.490E-13 1.132E-12 2.25BE-12 3.535E-12 1.306E-11 4.189Z-10

1.276E-13 3.910E-13 9.802E-13 7.392E-12 1.250E-10 2.733E-09 3.277E-08 3.708E-07

3.484E-06 2.540E-05 1.308E-04 9.808E-04 4.907E-03 1.092E-02 5.137E-03 2.021E-04

1.031E-11 3.100E-11 7.590E-11 2.783E-10 6.866E-09 3.290E-07 5.492E-06 6.8S7E-05

1.389E-11 4.156E-11 8.610E-11 2.171E-10 4.325E-10 6.544E-10 2.013E-09 7.407Z-09

3.484E-06 2.540E-05 1.308E-04 9.808E-04 4.907E-03 1.092E-02 5.142E-03 2.711E-04

0.000E+00 0.OOCE+CO 0.000E+00 0.OOCE+00 C.OOOE+CO 0.000E+00 0.000E+00 0.000E+00

3.683E-08 2.600E-07 1.207E-06 6.165E-06 1.196E-05 5.335E-06 3.600E-07 2.860E-11

3.683E-08 2.600E-07 1.207E-06 6.165E-06 1.196E-05 5.335E-06 3.600E-07 2.860E-11

Pb-210

Pb-210

Pb-210

Pb-2 10

Th-228

Th-228

Th-228

Ra-226

U-234

U-238

£DOSE(J)

Th-228 :.OOOE+00

Th-232 1.OOOE+00

ZDCSE(J)

Th-232 Th-232 1.000E+00

Ra-228 Th-232 1.000E+00

0.OOOE+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

5.722E-06 3.936E-05 1.789E-04 8.822E-04 1.666E-03 7.401E-04 4.9903-05 3.964E-09

U-234

U-234

U-234

Th-230

Th-230

U-234 1.000E+00 7.025E-05 2.154E-04 4.912E-04 1.307E-03 2.734E-03 3.901E-03 3.987E-03 4.078E-05

U-238 1.000E+00 1.339E-10 9.506E-10 4.907E-09 3.894E-08 2.364E-07 1.112E-06 3.398E-06 1.160E-07

EDOSE(j) 7.025E-05 2.154E-04 4.912E-04 1.307E-03 2.734E-03 3.902E-03 3.991E-03 4.089E-05

U-234 1.OOOE+00 3.864E-11 1.236E-10 2.893E-10 8.377E-10 2.212E-09 6.207E-09 1.692E-08 4.694E-08

U-238 1.000E+00 1.785E-15 5.689E-15 1.354E-14 4.973E-14 2.135E-13 1.336E-12 9.098E-12 6.772E-11

EDOSE(;) 3.864E-11 1.236E-10 2.893E-10 8.377E-10 2.2123-09 6.209E-09 1.693E-08 4.701E-08

U-238 U-238 1.000E+00 6.678E-05 2.047E-04 4.6693-04 1.242E-03 2.599E-03 3.709E-03 3.793E-03 3.887E-05

BRF(i) is the branch fraction of the parent nuclide.
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Sunm1ary : Molycorp York 3.5 ac with 4-foot Cover Simulation 2

File : York 3-5 ac with 4' cov Sim2.RAD

Nuclide Parent BRFri)

(j) (±)

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Slj,t), pCi/g

t- O.OOOE+00 l.COOE+00 3.OOOE+00 1.000E+01 3.000E+01 1.OOOE+02 3.000E+02 1.000E+03

Ra-226

Ra-226

Ra-226

Ra-226

Pb-210

Pb-210

Pb-210

Pb-210

Th-228

Th-228

Th-226

Ra-226

U-234

U-238

ES CJ):

Ra-226

U-234

U-238

ES (C) :

Th-228

Th-232

S (j) :

1.OOOE+OC

1.000E+00

1.OOOE+00

1.OOOE+00

1. OOOE+00

1.000+00

1.OOOE+00

1.OOOE+00

2.500E+00

O.OOOE+00

O.OOOE+00

2.500E+00

0. OOOE+00

O.OOOE+00

O.OOOE+CO

O.OOOE+0Q

2.500E+00

O.OOOE+00

2.500E+00

2.497E+00

4.807E-09

4. 511E-15

2.497E+00

7.569E-02

4.934E-11

3.484E-17

7.569S-02

1.740E+00

4. 615E-02

1.786E+00

2.492E+00 2.475E+00 2.425E+00

4.207E-08 4.253E-07 2.988E-06

1.169E-13 3.753E-12 6.896E-11

2.492E+00 2.475E+00 2.425E+00

2.1563-01 6.033E-01 1.161E+00

1.271E-09 4.014Z-08 7.067E-07

2.674E-15 2.742E-13 1.336E-11

2.156E-01 6.033E-01 1.161E+00

8.430E-01 6.672E-02 4.753E-05

3.016E-Cl 1.281E+00 1.969E+00

1.145E+00 1.348E+00 1.969E+00

2.258E+00

1.723E-05

8.444E-10

2.258E+00

1.375E+00

7.924E-06

3.605E-10

1.375E+00

4.584E-16

2.002E+00

2.002E+00

1.843E+00 9.042E-01

5.641E-05 1.426E-04

3.574E-09 9.660E-09

1.843E+00 9.044E-0l

1.129E+00 5.540E-01

3.179E-05 8.469E-05

2.000E-09 5.733E-09

1.129E+00 5.541E-01

O.OOOE+00 0.OOOE+00

1.988E+00 1.941E+00

1.988E+00 1.941E+00

Th-232 Th-232 1.OOOE+00

Ra-228 Th-232 1.00E400

2.500E+00 2.500E+00 2.500E+00 2.499E+00 2.497E+00 2.491E+00 2.474E+00 2.415E+00

O.OOOE+00 2.798E-01 7.280E-01 1.560E+00 1.985E+00 2.002E+00 1.988E+00 1.941Z+00

U-234

U-234

U-234

:30

Th-230

Th-230

U-234

U-238

ES (j):

U-234

U-238

ES (J) :

1.000E+00 2.500E+00 2.399E+00

1.OOOE+00 0.000E+00 6.801E-06

2.500E+00 2.399E+00

1.OOOE+00 O.OOOE+00 2.2DSE-05

1.OOOE+00 O.COCE+00 3.104E-11

O.OOOE+00 2.205E-05

2.209E+00

1.879E-05

2.209E+00

6.350E-05

2.645E-10

6.350E-05

1.655E+00 7.250E-01

4.691E-05 6.166E-05

1.655E+00 7.250E-01

1.844E-04 3.869E-04

2.434E-09 1.315E-08

1.844E-04 3.8693-04

4.035E-02

1.144E-05

4.037E-02

5.348E-04

3.428E-08

5.348E-04

1.051E-05 3.002E-18

8.946E-09 8.523E-21

1.052E-05 3.011E-18

5.389E-04 5.227E-04

3.706E-08 3.595E-08

5.389E-04 5.228E-04

U-238' U-238 1.OOOE+00 2.500E+00 2.399E+00 2.209z+00 1.655E+00 7.250E-01 4.037E-02 1.052E-05 3.011E-18

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

RESCALC.EXE execution time - 54.54 seconds
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
Scenario Res. Gardener Sensit ivity Analysis for 2.6 Acre Model with No Cover

Applicable Pathways
External Gamma

Inhalation
Plant Ingestion
Meat Ingestion
Milk Ingestion

Aquatic Foods
Drinking Water

Soil Ingestion
Radon

Find Peak Pathway Doses

x
x
x

Total Parameters:
Sensitivity analysis performed on:

157
54

x

x

Max Dose
5.1

# of Parameters above:
>1% Increase 12

2.73 >5% Increase 4
>10% Increase 3

2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing | by which
No Cover Name Cover Factor Factor is Factor Is Sensitivity Dose is

Value Increased Decreased (increase In Increased
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 1.1.d o se l

Contaminated Zone Area of contaminated zone (n12) 1.OOOE+04 .-1.052E+04- AREA

Thickness of contaminated zone 2.000E+00 '3.000E+00 THICKO
(meters) ___________

Length paralle to aquifer flow (m) 1.OOOE+02 1.030E+02. LCZPAQ

Soil Concentrations Basic radiation dose limit 2.500E+01 2.500E+01 BRDL
(mremyr)
Time since placement of material O.OOOE+00 TI
(yr)

Calculation Times Times for calculations (yr) 1.OOOE+00 1.OOOE+00 T(2)
Times for calulations (yr) 3.000E+00 3.OOOE+00 T(3)

1.052E+04 NA

3.000E+00 NA

1.030E+02 2 2.713 2.713 No Change 0.00%

2.500E+01 NA

0.000E+00 NA

1.000E+00 NA
3.000E+00 NA

Page 1 of 14 York 2_6 Acre Parameter Table



(r. (

MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No over Name Cover Factor Factores Factoris Sensitivity Dose is

N Value Increased Decreased (increase In Increasei

-Tim c- 4 -- -- - se 1
tly.,dIU I ~ I J.w flw c/a U I I.U U LIJ v I Iq

Times for calculations (yr) 3.000E+01 3.000E+01 T(5)
Times for calculations (yr) 1.000E+02 1.000E+02 T(6)
Times for calculations (yr) 3.000E+02 3.000E+02 T(7)
Times for calculations (yr) 1.000E+03 1.000E+03 T(8)

Soil Concentrations Initial principal radionuclides O.OOOE+00 : 3.600E-01. S1(4)
(pCi~g): Ra-226 -__r, ____

Initial principal radionuclides O.OOOE+00 O.OOOE+00 S1(7)
(PCi/a): Th-228
Initial principal radionuclides O.OOOE+00 O.OOOE+00 S1(8)
(pCig): Th-232
Initial principal radionuclides O.OOOE+00 .>.6.8002-01; S1(10)
(pCilg): U-234.. ,,r,.

Initial principal radionuclides O.OOOE+00 -.6.800E-01; Si(1 1)
(pCilg): U-238

Cover/Hydrology Cover depth (m) 0.OOOE+00 0.000E+00 COVERO

Density of cover material (g9cm 3) 1.500E+00 .I1.630E+00O DENSCV

Cover depth erosion rate (m/yr) 1.OOOE-03 a:1.0002-04 VCV

Density of contaminated zone 1.500E+00 1 .630E+00 DENSCZ
Ig/c m 3) _ _ _ _ _ _ _ _ _ _ _

Contaminated zone erosion rate 1.000E-03 . 000E-04 VCZ
(mlyr)

Contaminated zone total porosity 4.000E-01 4.000E-01 TPCZ

Contaminated zone field capacity 2.OOOE-01 2 0ooo 01 FCCZ

1.uuut+ul

3.000E+01
1.OOOE+02
3.000E+02
1.000E+03
3.600E-01

0.000+00

NA
NA
NA
NA
NA
NA

NA

O.OOOE+00 NA

6.800E-01

6.800E-01

NA

NA

0.000E+00 NA

1.630E+00

1.000-04

NA

NA

1.630E+00 1.5 2.75

1.000E-04 2

4.000E-01 2

2.713

2.713

2.6 Factor Increase 1.36%

2.713 No Change 0.00%

2.713 No Change 0.00%

2.713 No Change 0.00%2.000E-01 2 2.713

Page 2 of 14 York 2_6 Acre Parameter Table
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose Is

Value Increased Decreased (increase In Increased
----. - -. - - 1- 1 - - -- - - I -- --dose)

%ne1 ff.OS~~tl L-Ar VI*% ia,
.,UVu-tU I 1.uuuItu I Hu;GZ l.UUUC+Uul Z

Contaminated zone b parameter 5.300E+00 5.300E+00 BCZ

Average annual wind speed 2.OOOE+00 3.130E+00 WIND
(m/sec) - ;

Humidity in air(g/cm3) 8.OOOE+00 not used>- HUMID
Evapotranspiration coefficient 5.OOOE-01 5.OO0E-01 EVAPTR

Precipitation (mlyr) 1.000E+00 -:1.016E+00. PRECIP

Irrigation (m/yr) 2.OOOE-01 2.OOOE-01 RI

Irrigation mode overhead overhead IDITCH
Runoff coefficient 2.OOOE-01 2.OOOE-01 RUNOFF

Watershed area for nearby stream 1.OOOE+06 1.OOOE+06 WAREA
or pond (mi2)

Accuracy for water/soil 1.000E-03 1.OOOE-03 EPS
computations

ZI.13

2.713

2.713 No Change

2.713 No Change

0.00%

5.300E+00 2 0.00%

3.130E+00 1.5 2.713 2.713 No Change 0.00%

2.6 Factor Increase 1.36%
not used NA

5.000E-01 1.5 2.75

1.016E+00 1.5 2.75

2.OOOE-01 1.5 2.713

2.6 Factor Increase 1.36%

2.713 No Change 0.00%

overhead NA
2.000E-01 1.5 2.72 2.713 Factor Increase 0.26%

1.OOOE+06 2 2.713 2.713 No Change 0.00%

1.000E-03 NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose is

Value Increased Decreased (increase In Increased
St urate 7ne n - As -s. .---. - . I 3. I. c -.nn -r- - ---e- -- - -e A -A AC

_^W"l ^;su LUG 1= UenSity or saturatea zone (gicmn 1 10-- -. u.,u�,.uu. Utzllamw l.aaUctUU 1.5 713 2.713 No Change 0.00%

Saturated zone total porosity 4.OOOE-01 4.OOOE-01 TPSZ

Saturated zone effective porosity 2.OOOE-01 2.OOOE-01 EPSZ

Saturated zone field capacity 2.OOOE-01 2.OOOE-01 FCSZ

Saturated zone hydraulic 1.OOOE+02 1.OOOE+02 HCSZ
conductivity (mlyr)

Saturated zone hydraulic gradient 2.OOOE-02 2.OOOE-02 HGWT

Saturated zone b parameter 5.300E+00 5.300E+00 BSZ

Water table drop rate (mlyr) 1.OOOE-03 1.OOOE-03 VWT

Well pump intake depth (m below 1.OOOE+01 1.000E+01 DWIBWT
water table)

Model: Nondispersion (ND) or ND ND MODEL
Mass-Balance (MB)

Well pumping rate (m3/yr) 2.500E+02 2.500E+02 UW

4.OOOE-01 2

2.OOOE-01 2

2.OOOE-01 2

1.000E+02 2

2.73

2.73

2.713

2.713

2.713

2.713

2.713 Factor Increase 0.63%

2.713 Factor Increase 0.63%

2.713 No Change 0.00%

2.713 No Change 0.00%

2.OOOE-02

5.300E+00

1.OOOE-03

1.OOOE+01

2

2

2.713 No Change

2.713 No Change

0.00%

0.00%

0.00%

0.63%

3

3

2.713

2.73

2.713

2.713

No Change

Factor Increase

ND NA

2.SOOE+02 2 2.713 2.713 No Change 0.00%
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(

MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose is

I _ Value Increased Decreased (increase in Increased
. ._ _ _ _dose)

Unsaturated Number of unsaturated zone strati 1 0.O000+00-
- '- r~. . -.

NS

Unsat. zone 1, thickness (m) 4.OOOE+00 -notused-, H(1)

Unsat zone 1. soil density (g/cm3 ) 1.500E+00 . not used DENSUZ(1)

Unsat. zone 1. total porosity 4.OOOE-01 not used... TPUZ(1)

Unsat. zone 1. effective porosity 2.OOOE-01 -not used. EPUZ(1)

Unsat. zone 1, field capacity 2.OOOE-01 not used FCUZ(1)

Unsat. zone 1, soil-specific b 5.300E+00 not used BUZ(1)
parameter

Unsat. zone 1, hydraulic 1.OOOE+01 not used : HCUZ(1)
conductivity (m/yr) __________

Soil Concentrations - Transport Distnbution coefficients for Ra-226

Contaminated zone (cm3/g) 7.OOOE+01 7.OOOE+01 DCNUCC()

Unsaturated zone (cm3/g) 7.000E+01 7.OOOE+01 DCNUCC()

Saturated zone (cm3/g) 7.OOOE+01 7.OOOE+01 DCNUCU()

_Leach rate (/yr) O.OOOE+00 O.OOOE+00 ALEACH( )
I Solubility constant O.OOOE+00 O.OOOE+00 SOLUBK()

0.OOOE+00

not used

not used

NA

NA

NA

not used NA

not used NA

not used

not used

NA

NA

not used NA

7.OOOE+Oi

7.00012+01

7.OOOE+01

0.OOOE+00
0.OOOE+00

50

NA

50

NA
NA

2.8

2.75

2.3 Factor Increase 3.21%

2.713 Factor Increase 1.36%
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MoIyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose Is

. Value Increased Decreased (increase In Increased

_ _dose)____. ___ _________ _ TA eUISMncu1uon C~eTInCienIS Tor I h-,22

Contaminated zone (cm3lg) 6.OOOE+04 6.000E+04 DCNUCC(j

Unsaturated zone (cm3/g) 6.0OOE+04 6.OOOE+04 DCNUCC()

Saturated zone (cm3/g) 6.OOOE+04 6.OOOE+04 DCNUCU()

Leach rate (hyr) 0.000E+00 0.000E+00 ALEACH()
Solubility constant 0.OOOE+00 O.OOOE+00 SOLUBK()

Distnbution coefficients for Th-232

Contaminated zone (cmr3lg) 6.000E+04 6.000E+04 DCNUCC()

Unsaturated zone (cm3/g) 6.OOOE+04 6.OOOE+04 DCNUCC()

Saturated zone (cm3lg) 6.000E+04 6.000E+04 DCNUCU()

Leach rate (/vr) O.000E+00 0.000E+00 ALEACH()
Solubility constant 0.000E+00 O.000E+00 SOLUBK()

Distribution coefficients for U-234

Contaminated zone (cm3/g) 5.6OOE+01 5.OOOE+01 DCNUCC()

Unsaturated zone (cm3/g) 5.OOOE+01 5.000E+01 DCNUCC()

Saturated zone (cm3/g) 5.000E+01 5.OOOE+01 DCNUCU()

Leach rate ('yr) 0.OOOE+00 O.000E+00 ALEACH( )
Solubility constant O.000E+00 0.000E+00 SOLUBK()

Distnbution coefficients for U-238

6.OOOE+04

6.0001E+04

6.0001E+04

0.000E+00
0.000E+00

6.OOOE+04

6.OOOE+04

6.OOOE+04

0.000E+00
0.OOOE+00

5.000E1+01

5.OOOE+01

5.OOOE+01

O.000E+00

NA

NA

NA

NA
NA

NA

NA

NA

NA
NA

10

NA

10

NA

2.713 2.713 No Change 0.00%

2.73 Factor Decrease 0.63%2.713

0.000E+00 NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

(.

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose IsJ Value Increased Decreased (increase in Increased

- - --4 - - - - - - . - -. . d o s e - -
Contaminated zone (cm lg) D.Uuut,+1 *.UuuL+U1 UDNUC(1() 5.000E+01 10 2.713 2.7 Factor Increase 0.00%

Unsaturated zone (cm3/g) 5.OOOE+01 5.000E+01 DCNUCC()

Saturated zone (crn3/g) 5.OOOE+01 5.OOOE+01 DCNUCU()

Leach rate (/yr) 0.OOOE+00 0.000E+00 ALEACH()
Solubility constant 0.OOOE+00 0.OOOE+00 SOLUBK()

Occupancy Inhalation rate (m3lyr) 8.400E+03 '1 226E+04. INHALR

Mass loading for inhalation (g/m?) 1.OOOE-04 1 OOOE-04 MLINH

Exposure durabon (year) 3.OOOE+01 -2.500E+01-. ED

Shielding factor, inhalation 4.OOOE-01 -. 5.000E-01 SHF3

Shielding factor, external gamma 7.OOOE-01 5.512E-01 SHF1

Fraction of time spent indoors 5.OOOE-01 5 5.0E-01 FIND

5.000E+01 NA

5.000E+01 10 2.713 2.72 Factor Decrease 0.26%

0.000E+00 NA
0.OOOE+00 NA

1.226E+04 1.5 2.713 2.713 No Change 0.00%

2.7 Factor Increase 1.36%1.000E-04 5 2.75

2.500E+01 NA

5.000E-01 1.5 2.713

5.512E-01 1.5 3.25

2.713 No Change 0.00%

2.3 Factor Increase 19.79%

2.5 Factor Increase 6.89%5.500E-01 1.5 2.9
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

(.

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose Is

Value Increased Decreased (increase in Increased
dose)

- -- ~t m n tIm tn-n - ittf ^, I~n n .- ^. en 1 r. s-n e - - r : --- -- . ___ ,____ . .-

(on site)
Z. UU.-U I .4.iuur-u I- t-UIU Z.lUvt-Ul 1.5 J.1 .4 Factor Increase 14.26%

Shape factor flag, extemal gamma 1.000E+00 1.000E+00 FS

Ingestion, Dietary Fruits, vegetables and grain 1.600E+02 -,4.150E+O1: DIET(1)
consumption (kglyr)

Leafy vegetable consumption 1.400E+01 '2.750E+00, DIET(2)
(kglyr)

Milk consumption (Uyr) 9.200E+01 not used- DIET(3)

Meat and poultry consumption 6.300E+01 not used- DIET(4)
(kglyr)

Fish consumption (kg/yr) 5.400E400 p, not used. DIET(S)

Other seafood consumption (kg/yr) 9.OOOE-01 not used" DIET(6)

Soil ingestion rate (goyr) 3.650E+01 1.825E+01-- SOIL

Dri'nkin' ' i,0 1 n u -:,V

Drinking water intake (U~yr) 5.100E+02 . not used:, DvM
*7, o d*

1.000E+00 NA

4.150E+01 4

2.750E+00 4

5.1

2.8

2.1 Factor Increase 87.98%

2.7 Factor Increase 3.21%

not used NA

not used NA

not used NA

not used

1.825E+01

NA

2 2.75 2.7 Factor Increase 1.36%

not used NA

Page 8 of`14 York 2-6 Acre Parameter Table



(. !

MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose Is

Value Increased Decreased (increase in Increased

Contamination traction of dnnklng
water

1 .UUOE+UO -..j not used .
K ,,i, #*ji * ,.,- ....

i: i chef i. - _
,: I A. _ .: t:

*; r r I. __,;, ,Y;,-;

t..;r. ,-X;- Age

;J 4_

<,s'J.

FD 1W not used NA

Contamination fraction of 1.OOOE+OO --not used FHHW
household water ;.; -1'w '-'.%-_

Contamination fraction of livestock 1.OOQE+OO - not used FLW
water ...
Contamination fraction of imgation 1.OOOE+00 1.OOOE+OO FIRW
water
Contamination fraction of aquatic 5.OOOE-01 - not used _ FR9
food

Contamination fraction of plant -1.OOOE+00 -1.OCOE+O0 FPLANT
food

Contamination fraction of meat -1.OOOE+OO ,not used FMEAT

not used

not used

NA

NA

1.OOOE+OO NA

not used NA

-1.OOOE+00 NA

not used NA
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MolyCorp York

RESRAD Parameter Information
2.6 Acre Site

2.713
RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which

No Cover Name Cover Factor Factor is Factor is Sensitivity Dose is
Value Increased Decreased (increase In Increased

_. __. .A . . . . . _...A. . .
Contamination traction of milk -1.OOOE+00 ,.. notused-.-

. .v As?, , a

FMILK not used NA

Ingestion, Non-Dietary Livestock fodder intake for meat 6.800E+01 .!Anot used LFI5
(kglday)

Livestock fodder intake for milk 5.500E+01 -- not used, LFI6
(kg/day) . .

Livestock water intake for meat 5.000E+01 not used LWV5
(_L day).-. ; :
Livestock water intake for milk 1.600E+02 n ,ot used,, LW6
_U d a y ) _ ̂  ' ' ' _ _ _ ' _''- '
Livestock soil intake (kg/day) 5.000E-01 -- not used - LSI
Mass loading for foliar deposition 1.OOOE-04 1.OOOE-04 MLFD

Depth of soil mixing layer (m) 1.500E-01 1.500E-01 DM

Depth of roots (m) 9.OOOE-01 9.000E-01 DROOT

Drinking water fraction from 1 .OOOE+00 not used FGWDW
ground water ,,,J,.

Household water fraction from 1.000E+00 not used,- FGWHH
ground water .

not used NA

not used

not used

not used

not used
1.OOOE-04

1.500E-01

9.000E-01

NA

NA

NA

NA
2

2

2

2.713

2.713

2.713

2.713

2.713

2.713

No Change

No Change

No Change

0.00%

0.00%

0.00%

not used NA

not used NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which

No Cover Name Cover Factor Factor is Factor is Sensitivity Dose is

Value Increased Decreased (increase in Increased

dose)
ivestocK water Traction trom

ground water
1.UUUh+UO i:flont use -1, FGWVLW not used NA

Irrigation fraction from ground 1.000E+00 1.000E+00 FGWIR
water

Ingestion, Non-Dietary - Plant Factors Wet weight crop yield for Non- 7.000E-01 7.OOOE-01 YV(1)

Leafy (kg/M
2)

Wet weight crop yield for Leafy 1.500E+00 1.500E+00 YV(2)

(kg/M
2

)
Wet weight crop yield for Fodder 1.100E+00 not used- YV(3)

Growing Season for Non-Leafy 1.700E-01 1.700E-01 TE(i)
(years)
Growing Season for Leafy 2.500E-01 2.500E-01 TE(2)
(years)
Growing Season for Fodder 8.000E-02 ^ not used TE(3)

_____ ____ ____ ____ ____ ____ ____ (years) _ _ _ _ _ _ _

Translocation Factor for Non- 1.OOOE-01 1.OOOE-o1 TIV(1)
Leafy

Translocation Factor for Leafy 1.OOOE+00 1.OOOE+00 TIV(2)

Translocation Factor for Fodder 1.OOOE+00 '.not used. TIV(3)

Dry Foliar Interception Fraction for 2.500E-0l 2.500E-01 RDRY(1)
Non-Leafy

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(2)
Leafy

1.000E+00 NA

7.OOOE-01

1.500E+OO

not used

1.700E-01

2.500E-01

not used

11.OOOE-01

1.OOOE+00

not used

2.500E-01

2

2

NA

2

NA

2

NA

NA

2

2.713

2.713

2.713

2.713

2.713

2.713

2.713 No Change

2.713 No Change

0.00%

0.00%

0.00%

0.00%

2.713

2.713

No Change

No Change

2.713 No Change 0.00%

2.713 No Change 0.00%

2.713 No Change 0.00%2.500E-01 2 2.713
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is FactorIs Sensitivity Dose Is

Value Increased Decreased (increase In Increased

_.r~. ._ = __. -r ----. -- _ _..doe
Dry Foliar Interception Fraction Tor
Fodder

Z.Ouut-u1 : - not used Hi
§-.#. i,, ;.i-

_ ! ,-,,_ s e r - ^/'t '
Jaw, jffi �,4 i, Ace,,
.>e, ,,. E .. ,.: He

* _ k + cross

si .,!. .V, ,

KUKY(3) not used NA

Wet Foliar Interception Fraction 2.500E-O1 2.500E-01 RWET(1)
for Non-Leafy

Wet Foliar Interception Fraction 2.500E-01 2.500E-01 RWET(2)
for Leafy

Wet Foliar Interception Fraction 2.500E-01 ,< not used ;, RWET(3)
for Fodder

Weathering Removal Constant for 2.OOOE+01 2.OOOE+01 WLAM
Vegetation

Storage Times Storage times of contaminated
foodstuffs (days):

Fruits, non-leafy vegetables, and 1.400E+01 1.400E+01 STOR_T(1)
grain
Leafy vegetables 1.OOOE+00 1.000E+00 STORJT(2)

Milk 1.OOOE+00 1.OOOE+00 STORT(3)

Meat and poultry 2.OOOE+01 2.OOOE+01 STOR.T(4)

Fish 7.OOOE+00 7.OOOE+00 STORT(5)

Crustacea and mollusks 7.OOOE+00 7.OOOE+00 STORT(6)

Well water 1.OOOE+00 1.OOOE+00 STORT(7)

Surface water 1.000E+00 1.OOOE+00 STORJT(8)

Livestock fodder 4.500E+01 4.500E+01 STORJT(9)

2.500E-01 2 2.713

2.500E-01 2 2.713

2.713 No Change 0.00%

2.713 No Change 0.00%

not used NA

2.000E+01 2 2.713 2.713 No Change 0.00%

I1.400E+01

1.000E+00

1.OOOE+00

2.OOOE+01

7.OOOE+00

7.OOOE+00

1.OOOE+00

1 .OOOE+00

4.500E+01

2

5

NA

NA

NA

NA

5

5

NA

2.713

2.713

2.713

2.713

2.713 No Change

2.713 No Change

2.713 No Change

2.713 No Change

0.00%

0.00%

0.00%

0.00%

Page 12 of 14 York 2_6 Acre Parameter Table



(

MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
2.713

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose is

Value Increased Decreased (increase in Increased

Radon Thickness of building foundation 1.500E-01 not used . FLOOR

Bulk density of building foundation 2.400E+OO .- not used DENSFL
(__m_)_._.. .-.: 3  

..
Total porosity of the cover material 4.OOOE-01 not used TPCV

Total porosity of the building 1.OOOE-01 not used TPFL
foundation .

Volumetric water content of the 5.OOOE-02 not used . PH20CV
cover material

Volumetric water content of the 3.OOOE-02 not used PH20FL
foundation

Diffusion coefficient for radon gas -not used
(mlsec): *

in cover material 2.OOOE-06 not used DIFCV

in foundation material 3.OOOE-07 not usedc DIFFL

in contaminated zone soil 2.OOOE-06 not used DIFCZ

Radon vertical dimension of 2.OOOE00. not used HMIX
mixing (m)

Average building air exchange rate 5.OOOE-01 .:not used REXG
(1/hr)

not used

not used

not used

NA

NA

NA

not used NA

not used

not used

not used

not used

not used

not used

not used

NA

NA

NA

NA

NA

NA

NA

not used NA
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RESRAD Parameter Information
2.6 Acre Site

2.713

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre No Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Factor Factor is Factor is Sensitivity Dose is

Value Increased Decreased (increase in Increased
- -- .1 .doses

neigni oU tife uuilding trouom) tm) Z4ioUvt+uu I;. not useM

- w . . i. .X .X

HKM not usea NA

Building interior area factor O.OOOE+OO inot used FAI

Building depth below ground -1.OOOE+00 not used,- DMFL
surface (in)

Emanating power of Rn-222 gas 2.500E-01 n,-ot used EMANA(l)

Emanating power of Rn-220 gas 1.500E-1 o NA(2)

not used NA

not used NA

not used NA

not used NA

R1 = User's Manual for RESRAD Version 6.0, July 2001
R2 = Residual Radioactive Contamination From Decommissioning, NUREG/CR-5512-Volume I, June 1994
R3 = Data Collection Handbook to Support Modeling Impacts of Radioactive Material In Soil, Argonne National Laboratory, April 1993
R4 = Preliminary Guidelines for Evaluating Dose Assessments in Support of Decommissioning, Handout, Nuclear Regulatory Commission Workshop, March 18 and 19, 1
R5 = Residual Radioactive Contamination From Decommissioning, NUREGICR-551 2-Volume 3, October 1999

NA - Not applicable to the current model because the pathway utilizing the parameter was turned off. The
RESRAD summary printout lists each parameter in this table and whether or not it was used In the site specific
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
Scenario Res. Gardener Sensitivity Analysis for 2.6 Acre Model with 6" Cover

Applicable Pathways
External Gamma

Inhalation
Plant Ingestion
Meat Ingestion
Milk Ingestion

Aquatic Foods
Drinking Water

Soil Ingestion
Radon

Find Peak Pathway Dose's

x
x
x

Total Parameters:
Sensitivity analysis performed on:

157
58

x

x
Max Dose

3.05

# of Parameters above:
>1% Increase 24

1.5 >5% Increase 8
>10% Increase 5

0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factoris Factoris Sensitivity Dose is

Increased Decreased (increase In Increased
________________ _______________-_____ oM

Contaminated Zone Area of contaminated zone (r?) 1.000E+04 1.052E+04 AREA

Thickness of contaminated zone 2.000E+00 3.000E+00, THtCKO
(meters) _ EnAd__
Length parallel to aquifer flow (m) 1.OOOE+02 1.030E+02 LCZPAQ

Soil Concentrations Basic radiation dose limit 2.500E+01 2.500E+01 BRDL
(mremlyr)
Time since placement of matenial .OOOE+00 TI

Calculation Times Times for calculations (yr) 1.000E400 1.000E+00 T(2)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Times for calculai on y)3.OOOE+00 3.000E+00 T(3)

1.052E+04 NA

3.OOOE+00 NA

1 .030E+02

2.500E.01

0.OOOE+00

2 0.9851 0.9851 No Change 0.00%

NA

NA

1.000E+00 NA
3.00011+00 NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose Isj Increased Decreased (increase in Increased

- -. -. - - - I C.A e - - - - - - -
J - -, .1- -h- - 1 OtO 1 OtO T(4)

Times for calculations (yr) 3.000E+01 3.OOOE+01 T(5)
Times for calculations (yr) 1.000E+02 1.000E+02 T(6)
Times for calculations (yr) 3.000E+02 3.000E+02 T(7)
Times for calculations (yr) 1.000E+03 1.000E+03 T(8)

Soil Concentrations Initial pnncipal radionuclides O.OOOE+00 .3.600E-01 S1(4)
(pCUg): Ra-226 __________,

Initial principal radionuclides O.OOOE+OO O.OOOE+00 S1(7)
(pCVg): Th-228
Initial principal radionuclides O.OOOE+00 O.OOOE+00 Si(p)
(pCia): Th-232
Initial principal radionuclides O.OOOE+00 t6.800E-011, S1(10)
(pCUg): U-234 _ _______;__,

Initial principal radionuclides O.OOOE+00 .;,6.800E-01, S1 (11)
(pC~g): U-238i;:. ; :

CovertHydrology Cover depth (m) O.OOOE+00 O.OOOE+00 COVERO

Density of cover material (glcm 3
) 1.SOOE+00 ,! *1.630E+00 DENSCV

Cover depth erosion rate (m/yr) 1.OOOE-03 -1.000E-04 VCV

Density of contaminated zone 1.500E+00 ' 1.830E+00 DENSCZ

(fpCm3) .
Contaminated zone erosion rate 1.OOOE-03 .1.OOOE-04- VCZ
(mlyr) - ^r:.

Contaminated zone total porosity 4.000E-01 4.000E-01 TPCZ

Contaminated zone field capacity 2.OOOE-01 2 OOOE- 01 FCCZ

1.UUUL+U1
3.OOOE+01
1 .OOOE+02
3.OOOE+02
1 .OOO1+03
3.600E-01

0.OOOE+00

NA
NA
NA
NA
NA
NA

NA

O.OOOE+00 NA

6.800E-01 NA

6.800E-01 NA

arameter Justifi 2 0.625 1.5 -actor DecreasE

1.21 ~actor Deaease

0.96 Factor Increase

52.27%

22.83%

4.56%

1.630E+00

1 .OOOE-04

1.630E+00

1 .OOOE-04

4.O0OE-0i

2.0OOE-01

1.5

2

0.83

1.03

1.5 1.03 0.91 Factor Increase 4.56%

2 0.9851 0.9851 No Change 0.00%

2 0.9851 0.9851 No Change 0.00%

2 0.9851 0.9851 No Change 0.00%
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is

Increased Decreased (increase In Increased4~n~m~o17n vril. nr+s snn n Ir ncn ^c ^n= dose) AAA
4 0 1 1 1 1 1 0 0 1 4 V I - .I J .lU I . .

conductivityv(mlvr)
,.uuuc-u' I i.UVULUl I flL. L 1.ivultu I z U.9o51

2 0.9851

0.985 1

0.9851Contaminated zone b parameter 5.300E+00 5.300E+00 BCZ

Average annual wind speed 2.OOOE+00 3.130E+00. WIND
(m/sec)

Humidity in air (glcm3) 8.OOOE+00 not used - HUMID
Evapotranspiration coefficient 5.000E-01 5.000E-01 EVAPTR

Precipitation (m/yr) 1.OOOE+00 1:016E+00 PRECIP

Irrigation (mlyr) 2.OOOE-01 2.OOOE-01 RI

Irriqation mode overhead overhead IDITCH
Runoff coefficient 2.OOOE-01 2.OOOE-01 RUNOFF

Watershed area for nearby stream 1.OOOE+06 1.OOOE+06 WAREA
orpond (i2)

Accuracy for water/soil 1.OOOE-03 1.000E-03 EPS
computations

No Change

No Change

0.00%

5.300E+00 0.00%

2.OOOE+00 1.5 0.9851 0.9851 No Change 0.00%

0.95 Factor Increase 4.56%
not used

5.OO0E-01
NA
1.5 1.03

1.016E+00 1.5 0.94 1.01 -actor DecreasE 2.53%

2.OOOE-01 2 0.9851 0.9851 No Change 0.00%

overhead NA
2.OOOE-01 1.5 0.99 0.98 Factor Increase 0.50%

1.OOOE+06 2 0.9851 0.9851 No Change 0.00%

1.OOOE-03 NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
D No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose isII[IIncreased Decreased (increase in Increased

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ J.d o se l
Saturated Zone Density of saturated zone (gicm3) 1.500E+00 .� 1.630E+OO-

.. ) _. #.......

, ,, ,,, 9,¢ , C ....

; �';'.-ts � .:. t,_ g

!w

* _ . .- b. - ow r ;-.

, stk _ a

DENSAQ 1.630E+00 1.5 0.97 0.99 :actor Decrease 0.50%

Saturated zone total porosity 4.OOOE-01 4.OOOE-01 TPSZ

Saturated zone effective porosity 2.000E-01 2.000E-01 EPSZ

Saturated zone field capacity 2.000E-01 2.OOOE-01 FCSZ

Saturated zone hydraulic 1.OOOE+02 1.OOOE+02 HCSZ
conductivity (mlyr)

Saturated zone hydraulic gradient 2.000-E02 2.OOOE-02 HGWT

Saturated zone b parameter 5.300E+00 5.300E+00 BSZ

Water table drop rate (m/yr) 1.OOOE-03 1.OOOE03 VWT

Well pump intake depth (m below 1.000E+01 1.000E+01 DWIBWT
water table)

Model: Nondispersion (ND) or ND ND MODEL
Mass-Balance (MB)

Well pumping rate (m3 /yr) 2.500E+02 2.500E+02 UW

4.000E-01

2.000E-01

2.000E-01

1.OOOE+02

2.000E-02

5.300E+00

1.OOOE-03

1.OOOE+01

2

2

1.01 0.97 Factor Increase 2.53%

0.97 1.01 :actor Decreast 2.53%

2 0.9851 0.9851 No Change 0.00%

2 0.9851 0.9851 No Change 0.00%

2 0.9851

2 0.9851

0.9851 No Change 0.00%

0.9851 No Change 0.00%

0.9851 ~actor Decreasi 0.00%

0.96 Factor Increase 4.56%

0.97

1.033

ND NA

2.500E+02 0.9851 0.9851 No Change 0.00%
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is

Increased Decreased (increase in Increased

. . . .- - -__ - - -dose )
,unsaturated Number Of unsaturated zone strata I 0.000E+00 NS

Unsat zone 1, thickness (m) 4.000E+00 .- not used--; H(1)

Unsat zone 1, soil density (g/crr?) 1.500E+00 not used DENSUZ(1)

Unsat. zone 1, total porosity 4.000E-01 . not used TPUZ(1)

Unsal. zone 1, effective porosity 2.OOOE-01 -not used EPUZ(1)

Unsat. zone 1, field capacity 2.000E-01 not used. . FCUZ(1)

Unsat. zone 1, soil-specific b 5.300E+00 -not used-: BUZ(1)
parameter

Unsat. zone 1, hydraulic 1.000E+01 _not used HCUZ(1)

_____ _____ condu ctivitv (m h r)
Soil Concentrations - Transport Distribution coefficients for Ra-226

Contaminated zone (cm 3/g) 7.OOOE+01 7.OOOE+01 DCNUCC()

Unsaturated zone (crn3/g) 7.000E+01 7.OOE+01 DCNUCC()

Saturated zone (cm3 /g) 7.000E+01 7.000E+01 DCNUCU()

Leach rate (/vr) 0.000E+00 0.OOOE+00 ALEACHO)
Solubility constant 0.OOOE+00 0.000E+00 SOLUBK()

0.000E+00

not used

not used

NA

NA

NA

not used

not used

not used

not used

not used

7.000E+01

7.000E+01

7.000E+01

NA

NA

NA

NA

NA

50

NA

50

1.13 0.69 Factor Increase 14.71%

4.56%0.98 1.03 -actor Decreasf

0.000E+00 NA
0.OOOE+00 NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is

. Increased Decreased (increase in Increased

-i-_ . -+A _A 1ii -* --- IA^^ulsinbuitun moemcienis Tor In-2,2

Contaminated zone (cm3lg) 6.000E+04 6.OOOE+04 DCNUCC()

Unsaturated zone (cm3/g) 6.000E+04 6.000E+04 DCNUCC()

Saturated zone (cm3/g) 6.000E+04 6.000+E04 DCNUCU()

Leach rate (hr) 0.000E+00 0.000E+00 ALEACHO)
Solubility constant 0.000E+00 0.000E+00 SOLUBK()

Distribution coefficients for Th-232

Contaminated zone (cm3/g) 6.000E+04 6.000E+04 DCNUCC()

Unsaturated zone (cm3/g) 6.000E+04 6.000E+04 DCNUCC()

Saturated zone (cm3/g) 6.000E+04 6.000E+04 DCNUCU()

Leach rate (/yr) 0.000E+00 0.OOOE+00 ALEACH()
Solubility constant 0.000E+00 0.00QE+00 SOLUBK(

Distribution coefficients for U-234

Contaminated zone (cn3/g) 5.000E+01 5.000E+01 DCNUCC()

Unsaturated zone (cm3/g) 5.000E+01 5.000E+01 DCNUCC()

Saturated zone (cm3/g) 5.OOOE+01 5.000E+01 DCNUCU()

Leach rate (/vr) 0.OOOE+00 0.000E+00 ALEACH()
Solubility constant 0.000E+oo 0.OOOE+00 SOLUBK()

Distnbutton coefficients for U-238

6.000E+04

6.000E+04

6.000E+04

0.OOOE+00
0.000E+00

6.0002+04

6.000E+04

6.000E+04

0.000E+00
0.OOOE+00

5.000E+01

5.000E+01

5.000E+01

NA

NA

NA

NA
NA

NA

NA

NA

NA
NA

10

NA

10

0.9851 0.9851 No Change 0.00%

0.985 1.01 -actor Decreasr 2.53%

0.000E+00 NA
0.000E+00 NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
I No Cover Name CerValue Factor Factor is Factor is Sensitivity Dose isiCvrVleIncreased Decreased (increase In Increased4 .-- - - - - -4-- - - - - d n s e l

Contaminated zone (cm3/g) b.000L+01 5.000E-+01 VCNUCG()

Unsaturated zone (cm3/g) 5.OOOE+01 5.OOOE+01 DCNUCC()

Saturated zone (cu3/g) 5.OOOE+01 5.OOOE+01 DCNUCUC)

Leach rate (hyr) O.OOOE+00 O.OOOE+0O ALEACH()
Solubility constant O.OOOE+00 O.OOOE+O0 SOLUBK(

Occupancy Inhalation rate (m3tyr) 8.400E+03 _- 226E+04' INHALR

Mass loading for inhalation (gIm3) 1.OOOE-04 I.000E 04 MLINH

Exposure duration (year) 3.000E+01 -2.500E+01 ED

Shielding factor, inhalation 4.000E-01 .,5.DOOE-01, SHF3

Shielding factor, external gamma 7.000E-01 5.512E-01 SHF1

Fraction of time spent indoors 5.0OOE-01 5.500E-01:. FIND

5.OOOE+0l

5.OOOE+01

5.OOOE+01

0.OOOE+00
0.OOOE+00

1 .226E*04

10

NA

10

NA
NA

1.5

0.9851 0.9851 No Change 0.00%

0.9851 1.01 -actor Decreas 2.53%

I .000E-04

2.500E+01

5.OOOE-01

5.512E-01

5.500E-01

S

NA

1.5

0.9851 0.9851 No Change 0.00%

0.9851 O.9851 No Change 0.00%

0.9851 0.9851 No Change 0.00%

1.5 1.05 0.93 Factor Increase 6.59%

1.5 1.05 0.93 Factor Increase 6.59%
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RESRAD Parameter Information

2.6 Acre Site
0.9851

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor Is Factor is Sensitivity Dose Is

Increased Decreased (increase in increased
... ._ dose)

Fraction of time spent outdoors
(on site)

2.500E-01 21100E01U FOTD 2.100E-01 1.5 1.03 0.95 Factor Increase 4.56%

Shape factor flag, external gamma 1.000E+00 1.000E+00 FS

Ingestion, Dietary Fruits, vegetables and grain 1.600E+02 4.150E+01- DIET(1)
consumption (kglyr)

Leafy vegetable consumption 1.400E+01 -2.750E+00 DIET(2)
(kg/yr)

Milk consumption (LUyr) 9.200E+01 not used DIET(3)

Meat and poultry consumption 6.300E+01 ,inot used- DIET(4)
(kg/yr)

Fish consumption (kglyr) 5.400E+00 > not used DIET(5)

Other seafood consumption (kg/yr) 9.OOOE-01 not used - DIET(6)

Soil ingestion rate (g/yr) 3.650E+01 1 825E+0I SOIL

Drinking water intake (L.yr) 5.100E+02 J not used, DWI

1.OOOE+00 NA

4.150E+01

2.750E+00

not used

not used

not used

not used

1.825E+01

not used

4

4

3.05 0.45 Factor Increase 209.61%

1.13 0.95 Factor Increase 14.71%

NA

NA

NA

NA

2 0.9851 0.9851 No Change 0.00%

NA
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MolyCorp York

RESRAD Parameter Information
2.6 Acre Site

0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is

Increased Decreased (increase In Increased
P^f~1~~ r i ̂  rb^ nnnn..Ad.. ..rv^_. _. ^do s e }

Contamination J[ac1ionl 01 unn~ing
water

1 .UUUt+UU
riot, u~ ..:

9 ,,' 7- A

FDuvy not used NA

Contamination fraction of 1.OCOE+00 .,not used,.-,.. FHHW
household water '_____-,_.__
Contamination fraction of livestock 1.OOCE+0O ¢ not used . .FLW
water 77? ______Ev

Contamination fraction of irrigation 1.OOOE+00 1.OOOE+00 FIRW
water
Contamination fraction of aquatic 5.OOOE-01 ,not used.:. FR9
food

Contamination fraction of plant *1.OOOE+00 -1.OOOE+00 FPLANT

Contamination fraction of meat -1.OOOE+00 not used FMEAT

.- ''. r:r

not used

not used

1 .OOOE+O0

not used

NA

NA

NA

NA

-1.OOOE+00 NA

not used NA

Page 9 of 14 York 2_6 Acre Parameter Table



(

MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

(.

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which

No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is
I I .IIncreased Decreased (increase in Increased4 4 - -- -- -4.4-_ .. dose.) - -

Cuontamination Irdcon gi mOfK -1. UUUt+UU not useao
,..

IMILK not used NA

Ingestion, Non-Dietary Livestock fodder intake for meat 6.800E+01 L-. not used LFI5
(kgfday)

Livestock fodder intake for milk 5.500E+01 not used LFI6
(kg/day)

Livestock water intake for meat 5.OOOE+01 not used LW15
CL/day)

Livestock water intake for milk 1.600E+02 . not used-- LVW6
(1day) -.
Livestock soil intake (kg/day) 5.000E-01 --. not used LSI
Mass loading for foliar deposition 1.OOOE-04 1.OOOE-04 MLFD
(qlm3

)
Depth of soil mixing layer (m) 1.500E-01 1.500E-01 DM

Depth of roots (mn) 9.OOOE-o1 9 OOOE-01 DROOT

Drinking water fraction from 1.000E+00 not used FGWDW
ground water .

Household water fraction from 1.OOOE+00 not used * FGWHH
ground water

'. '',- St,> .-

not used

not used

not used

not used

not used
1.OOOE-04

1.SO0E-01

9.OOOE-01

not used

not used

NA

NA

NA

NA

NA
2

2

2

0.9851 0.9851 No Change 0.00%

1.01 0.98 Factor Increase

1.05 0.85 Factor Increase

2.53%

6.59%

NA

NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is

Increased Decreased (increase in Increased

I "-- -t;^. - -- t~ fr^tn -en .. n An -l^^ Al-*.. __.o~ Sa- BAA .. AL..

ground water
I .uUuc @ UU not Ubou �:

11��z.'..-.-�__
! "'�7 �

":r. ��!
I. ,- -I

r',VVLVY not used NA

Irrigation fraction from ground 1.000E+00 1.000E+00 FGWIR
water

Ingestion, Non-Dietary - Plant Factors Wet weight crop yield for Non- 7.OOOE-01 7.OOOE-01 YV(1)
Leafy (kg/m'2)

Wet weight crop yield for Leafy 1.SOOE+00 1.500E+00 YV(2)
(kr/m2)
Wet weight crop yield for Fodder 1.1OOE+00 -. not used ,T YV(3)
(kgn/2in) Season fN La_______
Growing Season for Non-Leafy 1.700E-01 1.700E-01 TE(i)
(years)
Growing Season for Leafy 2.500E-01 2.500E-01 TE(2)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( y e a r s )
Growing Season for Fodder 8.000E-02 v; not used-.- TE(3)
(years) :. at
Translocation Factor for Non- 1.000E-01 1.OOE-01 TIV(1)
Leafy

Translocation Factor for Leafy 1.000E+00 1.OOOE+00 TIV(2)

Translocation Factor for Fodder 1 .OOOE+00 : not used, TIV(3)

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(1)
Non-Leafy

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(2)
Leafy

1.000E+00 NA

7.OOOE-01

1.500E+00

not used

1.700E-01

2.500E-01

not used

1. OCE-01

1.OOOE+OO

not used

2.500E-01

2.500E-01

2

2

NA

2

2

NA

2

NA

NA

2

0.97

0.98

0.9851

0.9851

1 -actor Decrease

0.99 -actor Decrease

1.51%

0.50%

0.00%

0.00%

1.51%

0.98

0.9851

Factor Increase

No Change

0.97 Factor Increase

0.9851 0.9851 No Change 0.00%

2 0.9851 0.9851 No Change 0.00%
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor Is Sensitivity Dose is

I I Increased Decreased (increase In Increased
.~ d---%

ury roiiar interception Fraction Tor
Fodder

.5uu0-0U1 r. not useot

. ,.. .

RDRY(35) not used NA

Wet Fdtiar Interception Fraction 2.500E-01 2.500E-01 RWET(1)
for Non-Leafy

Wet Foliar Interception Fraction 2.500E-01 2.500E-01 RWET(2)
for Leafy

Wet Foliar Interception Fraction 2.500E-01 not used-, RWET(3)
for Fodder . -

Weathering Removal Constant for 2.OOOE+01 2.OOOE+01 WLAM
Vegetation

Storage Times Storage times of contaminated
foodstuffs (days):

Fruits, non-ieafy vegetables, and 1.400E+O1 1.400E+01 STORT(1)
grain
Leafy vegetables 1.OOOE+00 11.000E+00 STORT(2)

Milk 1.OOOE+00 1.OOOE+00 STOR_T(3)

Meat and poultry 2.OOOE+01 2.OOOE+01 STORT(4)

Fish 7.OOOE+00 7.OOOE+00 STORT(5)

Crustacea and mollusks 7.000E+00 7.000E+00 STORT(6)

Well water 1.OOOE+00 1.OOOE+00 STORT(7)

Surface water 1.OOOE+00 1.OOOE+00 STORT(8)

Livestock fodder 4.500E+01 4.500E+01 STORT(9)

2.500E-01

2.500E-01

not used

2.OOOE+01

1.400E+01

11.000E+00

1.OOOE+00

2.OOOE+01

7.OOOE+00

7.000E+00

1.000E+00

1.OOOE+00

4.500E+01

2 0.97 Factor Increase 1.51%

2 0.99 0.98 Factor Increase 0.50%

NA

2

2

N

NA

NA

NA

NA

5

NA

0.97 Factor Increase 1.51%

0.9851

0.9851

0.9851

0.9851

0.9851

0.9851

0.9851

0.9851

No Change

No Change

No Change

No Change

0.00%

0.00%

0.00%

0.00%
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor Is Factor Is Sensitivity Dose Is

IIncreased Decreased (increase In Increased4 __ ____ ___dose)

Radon Thickness of building foundation 1.500E-O1 not used FLOOR

Bulk density of building foundation 2.400E+00 / not used.:, DENSFL

(01cnQ)
Total porosity of the cover material 4.OOOE-01 not used TPCV

Total porosity of the building I.OOOE-01 niot used. TPFL
foundation

Volumetric water content of the 5.OOOE-02 not used PH20CV
cover material

Volumetric water content of the 3.OOOE-02 not used PH20FL
foundation

Diffusion coefficient for radon gas ., not useda.
(mlsec):

in cover material 2.OOOE-06 not used DIFCV

in foundation material 3.OOOE-07 -not used DIFFL

in contaminated zone soil 2.OOOE-06 not used DIFCZ

Radon vertical dimension of 2.000E+0O '-.-not used HMIX
mixing (m)

Average building air exchange rat 5.OOOE-O1 -,not used REXG
(lIhr)

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
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MolyCorp York
RESRAD Parameter Information

2.6 Acre Site
0.9851

(

RESRAD Menu Parameter Default 2.6 Acre Parameter 2 Acre With Sensitivity Dose When Dose When Governing % by which
No Cover Name Cover Value Factor Factor is Factor is Sensitivity Dose is

. . Increased Decreased (increase in Increased
Us Aided AX *~~~~~~~~- - -.Dl.A#At#_sn£At.N.S

Heignt OT the Woiling (room) (m) Z.UUt+UU .~;not useO - HKM not used NA

Building interior area factor O.OOOE+0O -gnot used _ FAI

Building depth below ground 1.OOOE+00 *not usedi- DMFL
surface (m)

Emanating power of Rn-222 gas 2.500E-01 not used . EMANA(1)

Emanating power of Rn-220 gas 1 .500E-01 not used EMANA(2)

not used

not used

not used

not used

NA

NA

NA

NA

RI = Users Manual for RESRAD Version 6.0, July 2001
R2 = Residual Radioactive Contamination From Decommissioning, NUREGICR-5512-Volume I, June 1994
R3 = Data Collection Handbook to Support Modeling Impacts of Radioactive Material In Soil, Argonne National Laboratory, April 1993
R4 = Preliminary Guidelines for Evaluating Dose Assessments In Support of Decommissioning, Handout, Nuclear Regulatory Commission Workshop, March 18 and 19, 1~
R5 = Residual Radioactive Contamination From Decommissioning, NUREG/CR-5512-Volume 3, October 1999

NA = Not applicable to the current model because the pathway utilizing the parameter was turned off. The
RESRAD summary printout lists each parameter in this table and whether or not it was used in the site specific
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

(.

Scenario Res. Gardener Sensitivity Analysis for 3.5 Acre Model with 2 Cover Simulation 1

Applicable Pathways
External Gamma

Inhalation
Plant Ingestion
Meat Ingestion
Milk ingestion

Aquatic Foods
Drinking WVater

Soil Ingestion
Radon

Find Peak Pathway Doses

x
x
x

Total Parameters:
Sensitivity analysis performed on:

157
57

x

x

# of Parameters above:
Max Dose >1% Increase 8

2.75 1.87 >5% Increase 4
>10% Increase 4Dose: 1.857

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2 & 4 Cover Name with 2 Factor Factor I Factor is Sensitivity Dose is

Stmi Cover Increased Decreased (increase in Increased
. Simi dosei

Contaminated Zone Area of contaminated zone (m2) 11.OOOE+04 6.670E+02 AREA

Thickness of contaminated zone 2.OOOE+00 : 9.WOE.O1 . THICKO
(meters)

Length parallel to aquifer flow (in) I .OOOE+02 : 2.5EOE+01C. LCZPAQ

Soil Concentrations Basic radiation dose limit 2.500E+01 2.500E+01 BRDL
(mremtyr)
rime since placement of matenal O.OOOE+00 Ti

(yr)

Calculation Times Times for calculations (yr) 1 .0OOE+00 1 .OOOE+00 T(2)
Times for calculations Iyr) 3.000E+00 3.000E+00 7(3)
Times for calculations (yr) 1 .OOOE+01 11.000E+O1 T(4)
Times for calculations (yr) 3.0O0E+01 3.OOOE+01 T(5)
Times for calculations (yr) 1 .OOOE+02 1 .OOOE.02 T(6)
Times for calculations tyr) 3 0DOE02 3.OOOE+02 7(7)

6.670E+02 NA

9.OOOE-01 NA

2.580E+01 2 1.857 1.857 No Change 0.00%

2.500E+01 NA

0.OoOE+O0 NA

I .000E2+00
3.OOOE.00
1.0OOE+01
3.OOOE+01
1.000E+02
3.000E+02

NA
NA
NA
NA
NA
NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

(

RESRAD Menu Parameter Default 3.5 Acre wlth Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2 S& 4 Cover Name with 2n Factor Factores Factorr s Sensitvity Dose is

Sm Cover N increased Decreased (increase in Itncreosed |
_ __I_ _ .. SimI I I dose I

Times for calculations NOr) I .OOOE+03 1 .OOOE+03 T(8)
Soil Concentrations Initial principal radionucdides O.OOOE+OO 1.250E-01 S1(4)

(pCUg): Ra-226 .

Initial pnncipal radionuclides O.OOOE+00 .1,250E&01 S1(7)
(pCUg): Th-228

Initial pnnapal radionudides 0 oooe~oo .. 1.250E-01 Sl(8)
(pCil): Th-232 o -i

Initial principal radionuclides 0.000E+00 :1.25OIE-01, SI(10)
(pCl~g): U-234

Initial principal radionudides O.OOOE+00 -1 .250Et01 S1(11)
(pCiIg): U-238

Cover/Hydrology Cover depth (m) O.OOE+00 0. O.OE+00 COVERO

Density of cover material (g/cm) 1 .500E+00 .- 630E200-i DENSCV

Cover depth erosion rate (m/yr) 1.0002-03 : 1 00-04 VCV

Density of contaminated zone 1 .500E+00 - .30E+00 . DENSCZ

(plem 
3) -.____.^_

Contaminated zone erosion rate 1.000E-03 -1.000E4-0 VCZ

(WMfr)

1.000E+03 NA
1.250E-01 NA

1.250E-01 NA

1.250E-01 NA

1.250E-01 NA

1.250E-01 NA

0.oooE+00 NA

1.630E'00 NA

1.000E-04 NA

1.630E+00 1.5

1.000E-04 2

1.86 1.83 Factor Increase

1.857 1.857 No Change

0.16%

0.00%

Page 2 of 13 York 3 5 Acre Parameter Tablet



(

MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When I Governing % by which
2 & 4 Cover Name with 2 Factor Factor is Factor hs Sensitivity Dose is

I _ _ Simi Cover Increased Decreased increase In increased
.11 - L ____ Stint dose)-% I

Lontammnated zone total porosity 4iXJVE-U1 4.OOOE-01U TPCZ 4.OOOE.01 2 1.857 1.857 No Change 0.00%

Contaminated zone field capacity 2.000E-01 2.OOOE-01 FCCZ

Contaminated zone hydraulic 1.000E.01 1 .OOOE+01 HCCZ I
_onductivity (m/vr)
Contaminated zone b parameter 5.30S E 00 5.300E.00 BCZ 5

Aveage annual wind speed 2.OOOE+00 :3.130E+400 WIND 3
(mlsec)

Humidity in air (q/cm3) 8.OOOE+00 *not used,. HUMID n
Evapotranspiration coefficient 5.0w0E-01 5.OwOE-01 EVAPTR

Precipitation (m/yr) 1 .OOOE+00 . i.016E+00 PRECIP 1

Irrigation (m/yr) 2.0w0E-01 .OOOE+00 RI C

I__mgation mode overhead overhead IDITCH o(
Runoff coefficient 2.oooE-01 2.oooE-01 RUNOFF

Watershed area for nearby stream 1 .wwOE+06 1 .000E+06 WAREA 1
or pond (m2)

Accuracy for waterlsoil 1 .OwE-03 1 .OOOE-03 EPS
computations I

2.OO0E-01 2 1.857 1.857 No Change 0.00%

1.857 No Change 0.0O%

1.857 No Change 0.00%

.OOOE+01 2

i.300E+00 2

1.857

1.857

3.130E+00 1.5 1.85 1.857 FactorDecrease 0.00%

ot used NA
5.000E-01 1.5 1.89 1.86 Factor Increase 1.78%

1.016E+00 1.5 1.84 1.87 Factor Decrease 0.70%

O.OOOE+00 NA

terhead NA
2.OOOE-01 2 1.87 1.857 Factor Increase 0.70%

.00OE+06 2 1.857 1.857 No Change 0.00%

1.wOOE-03 NA
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MotyCorp York
RESRAD Parameter Information

3.5 Acre Site

C(

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2 &4 Cover Name with 2 Factor Factor Is Factorls Sensitivity Dose Is

SIMICoeSir Increased Decreased (increase in Increased

I9+---COAtAbs *__ _ _ -- -- - --- -- A A_AA_AA.- S~IMI A A dose.)A.-- --A
Sa-urales &0one Density of saturated zone (glcmr I 1.UWfuwU I 1, - �� Ij �,�: " . �,

i:,� , :
. L;_. -; ", ,
4!1�;, , .

UENSAQ 1.630E+00 1.5 1.857 1.857 No Change 0.00%

Saturated zone total porosity 4.OOOE-01 4.OOOE-01 TPSZ

Saturated zone effective porosity 2.OOOE-01 2.OOOE-01 EPSZ

Saturated zone field capacity 2.OOOE-01 2.OOOE-01 FCSZ

Saturated zone hydraulic 1.OOOE+02 1.OOOE+02 HCSZ
conductivity (mnr)

Saturated zone hydraulic gradient 2.OOOE-02 2.OOOE-02 HGWT

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

Water table drop rate (m/yr) 1.OOOE-03 1.OCOE-03 VWT

Well pump intake depth (m below 1.000E+01 1.OOOE+01 DWBWT
water table)

Model: Nondispersion (ND) or ND ND MODEL
Mass-Balance (MB)

Well pumping rate (mWtyr) 2.500E02 2.500E+02 UW

Unsaturated Number of unsaturated zone strata I 0.0002+00. NS

Unsat. zone 1, thickness (m) 4.0OE+000 not used-, H(1)

4.OOOE-01 2 1.857

2.0OOO-01 2 1.857

2.0001-01 2 1.857

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.WOOE+02 2 1.857 1.857 No Change 0.00%

2.000E-02

5.300E+00

2

2

1.857

1.857

1.857 No Change

1.857 No Change

0.00%

0.00%

1.0000-03 2

1.0001+01 3

1.857

1.857

1.857 No Change 0.00%

1.857 No Change 0.00%

ND NA

2.500E+02 2 1.857 1.857 No Change 0.00%

O.0OE+00 NA

not used NA

Page 4 of 13 York 3_5 Acre Parameter Tablet



(7 (

MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 13.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2' &. 4 Cover Name with 2' Factor Factor is Factor Is Sensitivity Dose is

SimiCover Increased Decreased (increase In Increased

Siml dosi--
unsat. zone 1, soil density (gfcml) I .DVUU'LJ -,-not use? "

, . I .
, � .-, - - I,

., I '� , . - �. � � �

`�.! _'
II I. .. '� � ' , " ;� i- �

'-V !��"

LitNZtJLt I not used NA

Unsat. zone 1. total porosity 4.O00E-O1 not used TPUZ(1)

Unsat. zone 1. etfective porosity 2.000E-O01 not used EPUZ(1)

Unsat. zone 1, field capacity 2.OOOE-01 not Used FCUZ(1)

Unsat. zone 1. soil-specific b 5.300E+00 - not used BUZ(1)
parameter .

Unsat. zone 1, hydraulic 1.OOOE+01 not used,, HCUZ(1)
conductivity (mlyr) _

Soil Concentrations * Transport Distribution coefficients for Ra-226

Contaminated zone (cm'/g) 7.OOOE+01 3 .48Et03 DCNUCC()

Unsaturated zone (cnn3/g) 7.OOOE+01 not used , DCNUCC()

Saturated zone (cm3/g) 7.0ooo+01 3.548E+03: DCNUCU()

Leach rate (lyr) O.000E+00 O.OOOEtOO ALACH(
Solubility constant 0.000E+00 O.OOOE+00 SOLUBK( )

Distribution coefficients for Th-228

Contaminated zone (cm3
/g) 6.000E+04 6.000E+04 DCNUCC()

Unsaturated zone (cm31g) 6.000E+04 6.000E+04 DCNUCC()

Saturated zone (cmr3/g) 6.OOOE+04 6.OOOE+04 DCNUCU()

Leach rate (hyr) O OOOE+00 0 OOOE-O0 ALEACH()

not used NA

not used NA

not used NA

notused NA

not used NA

3.548E+03

not used

3.548E+03

O.OOOE400
0.000E+00

6.OOOE+04

6 OOOE+04

6.000E404

5

NA

5

1.857

1.857

1.85 Factor Increase 0.00%

1.857 No Change 0.00%

NA
NA

10

NA

10

1.857

1.857

1.857 No Change 0.00%

1.857 No Change 0.00%

O.OOOE*00 NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2' & 4' Cover Name with 2 Factor Factor is Factor is Sensitivity Dose Is

_Sim __o__r ,increaed Decreased (IncreaseIin Increased

Solubility constant U.uOOUO*U+ UUOE+OO I SOLUBK() u.OOOE+OO NA

Distnbution coetlicients for Ih-232

Contaminated zone (n
9
/g) 6.OOOE+04 6.OOOE+04 DCNUCC()

Unsaturated zone (cnr~lg) 6.OOOE.04 6.ODOE+04 DCNUCC()

Saturated zone (cm'/g) 6.000E+04 6.000E+04 DCNUCU()

Leadh rate ('yV) 0.000E+00 O.O0OE+00 ALEACH()
Solubility constant 0.OOOE+O0 O.OOOE+00 SOLUBK()

Distribution coetficients ior U-234

Contaminated zone (cnT/g) 5.OOOE+O1 5.sooE+01 DCNUCC()

Unsaturated zone (cn3/g) 5.00OE+01 5 OWOE+01 DCNUCC()

Saturated zone (cnm/g) 5.OOOE+01 5.OOOE+01 DCNUCU()

Leach rate (1yr) O.OOOE+OO O.OOOE+00 ALEACHO)
Sotubility constant O.OOOE+00 O.OOOE+00 SOLUBKO )

Distribution coefficients for U-238

Contaminated zone (acmtg) 5.OOOE+O 5.ODOEto0 DCNUCC()

Unsaturated zone (an'/g) 5.000E+01 5.OOOE+01 DCNUCC()

Saturated zone (cn
3

/g) 5.IOOOE+01 5.EOOE+01 DCNUCU()

Leach rate (/vr) 0 OOOE+00 O.OOOE+00 ALEACHO()
_Solubility constant OCooOEtoo0 o .OOOE.00 SOLUBK

________________________________________________________________________________________________________I__

6.OOOE+04

6.OOOE.04

6.OOOE+04

0.000E+00
0.000E+00

5.OOOE.01

S.000E+01

5.OOOE+01

00OOOE+00
0.O00Et00

10

NA

10

NA
NA

10

NA

10

NA
NA

1.857

1.857

1.857

1.857

1.857

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

5.OOOE+01

5.OOOE.01

5.0001E.01

0.OOOE*00

10

NA

10

NA

1.857

O.OOOE+00 NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

(I.

RESRAD Menu Parameter Default 3.5 Acre withl Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2'S4'Cover Name with 2n Factor FDtord (Ii SIceaseiny nrse

SimC Cover Increased Decreased (increase in Increased
IJ .Simi Id o--eI)

occupancy Inhalation rate (m'/yr) 8J.400E=+03 1d tut+U4. INtALR 1 .226E+04 1.5 1.87 1.857 Factor increase 0.70%

Mass loading for inhalation (gim3) I .OOOE-04 1 OOOE-04 MLINH

Exposure duration (year) 3.000E+01 2 0Efoj_. ED

Shielding factor, inhalation 4.OOOE-01 5.OOOE-Ol SHF3

Shielding factor. external gamma 7.OOOE-01 ,5 S512E-01 SHFI

Fraction of time spent Indoors 5.OOOE-01 5 500E-01 FIND

Fraction of time spent outdoors (on 2.500E-01 2.100E-01- FOTD
site)

Shape factor flag, external gamma 1.OOOE+OO I .OOOE00 FS

Ingestion, Dietary Fruits. vegetables and grain 1.600E+02 4.150EtO1 DIET(1)
consumption (kglyr)

Leafy vegetable consumption 1.400E.01 2.750E+00 DIET(2)
(kg"y)

1.000E-04 2 1.88 1.85 Factor Increase 1.24%

2.500E*01 NA

5.OO0E-01 1.5 1.857 1.857 No Change 0 00%

5.512E-01 1.5 2.3 1.6 Factor Increase 23.86%

5.500E1-01 1.5 2.3 1.6 Factor Increase 23.86%

2.100E-01 1.5 2.17 1.65 FactorIncrease 16.86%

1.OOOE+00 NA

4.150E+01 4 2.75 1.6 Factor Increase 48.09%

2.750E+00 4 1.9 1.84 Factor Increase 2.32%
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RESRAD Parameter Information
3.5 Acre Site

(

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2. & 4- Cover| Name with 2' Factor Facto' is Factor 1s Sensitivity | Dosei

Simi Cover Increased Decreased (increasein Increased

&-4 C vrneII N a e w h Fa c o F r isF a ctor1 Is S e nls it iv nD o set I
... K WnN.Unn... nUyTI w.=wetu ;�Tul 1.141AI �

- 7 . -, - -

uIleIta) nor useo rNA

Meat and poultry consumption 6.300E+Ot - not used - DIET(4)
(kcg/yr)

Fish consumption (kg/yr) 5.400E+00 not used oIET(5)

Other seatood consumption (kgiyr) 9.OOE-Ot not used DIET(6)

Soil ingestion rate (glyr) 3.650E*O1 -1.825E+01, SOIL

-NIA

Drinking water intake (L/yr) 5.100E+02 not used DWI

Contamination Iraction of drinking t.OOOE+^ - not used . FDW
water

Contamination fraction of 1 .OOOE+O0 not used FHHW
household water __._.*_R-__

Contamination fraction o0 bvestock 1.OOOE+OO not used FLW
water _ _ _

Contamination fraction of irrigation 1.OOOEOO 1 .OOOE+OO FIRW
waler
Contamination fraction of aquatic 5.OOOE-O -, not used FR9
food *- *t

Contamination fraction of plant .1.OOOE+OO *t1.OOE+OO FPLANT
food

not used NA

not used NA

not used NA

1.825E+O1 2 1.88 1.85 Factor Increase 1.24%

notused NA

not used NA

not used

not used

1.OOOE+OO

not used

NA

NA

NA

NA

*1.0OE+O0 NA
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MolyCorp York

RESRAD Parameter Information
3.5 Acre Site

I

RESRAD Menu Parameter Default 3.SAcrewith Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by whch
2 & 4 Cover Name with 2' Factor Factor Is Factor Is Sensitivity Dose Is

Simt Cover Increased Decreased (increase In Increased
S im1 I dIoIf stil

-~n~m~e trA-tm -nf -AA _ nr -- ,.nl.---,-"... rl-aT A A -l
DUI~tdIIII~d~ .. 1r1ln l -a ' I-WU~w .--liLauaeu tMCNi .1I not used NA

Contamination traction of milk -1 .OOOE.OO00 . not used FMILK

Ingestion, Non-Dietary Livestock fodder intake tor meat 6.800E+O1 not used L FIS
(kg/day)

Livestock fodder intake for milk 5.500E+01 no u LFI
(ktglday)

Livestock water intake for meat S.0E+01 M not used - LWI5
________walrinake_______1___02_n tu(1eday) LW16
Livestock water intake for milk 1 .600EtO2 not used,: LW16

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( 1 /d a y ) _ _ _ _ _ _ _ _ _ _ _

not used NA

not used NA

not used NA

Livestock soil Intake ikn/dav) 5 uOOE-O1 , - not usd- LSII - I ~ III~I 4 711 I

not used

not used

not used
1.OctOE-04

1 .500E-O1

9.00OE4-1

NA

NA

NA
2

2

2

Mass loading for foliar deposition

(o/mi

1.OwOE-04 1 .-̂ wE-04 MLFD

Depth of soil mixing layer (m) 1 .500E-01 1.500E-01 DM

Depth of roots (m) 9OOOE-01 9.OOOE-01 DROOT

Drinking water fraction from 1 .OCE+00 not used . FGWDW
ground water * f

Household water fraction from 1 OCOOE+0 .ot used F.GWHH
ground water .

1.857

1.857

1.7

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 Factor Decrease 0.00%

not used NA

not used NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which

2 S 4 Cover Name with 2 Factor Factor Is Factoris Sensitivity Dose Is
.. . . In Sem1 e S1 D. e Increase In Increased

LivestocK water Traction tron
Dround water

1 .OOUL+UU -. .not useo.~.

I~-. . .7 .

F-GWVVLtW not used NA

Irgation fraction from ground 1.OOOE+OO 1.OOOE+0O FGWIR
water

Ingestion, Non-Dietary . Plant Factors Wet weight crop yield tor Non- 7.OOOE-01 7.OOOE-01 YV(1)

Leafy (kgtm
2
)

Wet weight crop yield for Leafy 1 .500E+00 1 .500E+OO YV(2)

Wet weight crop yield for Fodder 1.1 OOE+00 . not used i,, YV(3)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( k q I M 

2 
) _ _ _ _ _ _ _ _ _ _I _ _ _ _

Growing Season for Non-Leafy 1.700E-01 1.700E-01 TE(1)
(years)
Growing Season for Leafy 2.500E-01 2.500E-01 TE(2)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( y e a r s ) _ _ _ _ _ _

Growing Season for Fodder 8.000E-02 not used.. TE(3)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( y e a r s ) _ _ _ _ _ _ , _ _ _ _ _

Translocation Factor for Non- 1.OOOE-01 1.OOOE-01 TIV(1)
Leafy

Translocation Factorfor Leafy 1.000E.00 1.00OE+00 TIV(2)

Translocation Factor for Fodder 1 .OOOEOl _l not used . TIV(3)

_:7 - .- '77"~

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(1)
Non-Leafy

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(2)
Leafy

Dry Foliar Interception Fraction for 2.500E-01 not used;. RDRY(3)
Fodder ,*

Wet Foliar Interception Fraction for 2.500E-01 2.500E-01 RWET(1)
Non-Leafy

1.000E+OO NA

7.000E-01 2

1.500E+00 2

nolused NA

1.700E-01 2

2.500E-01

not used NA

1.WOE-01 2

1.000E+00 NA

not used NA

2.500E-01 2

2.500E-01 2

1.857

1.857

1.857

1.857

1.857

1.857

1.857

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

not used NA

2.500E-01 2 1.857 1.857 No Change 0.00%
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Detault 3.5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2 & 4' Cover Name with 2 Factor Factor Is Factor is Sensitivity Dose is

Simi Cover Increased Decreased (increase In Increased
.. . .. _.._ _. _ _.__ t .- dose)

Wet Foi-ar interception Fraction for
Leafy

2.500E-01 2.SOOE-41 RWET(2) 2.SOOE-01 2 1.857 1.857 No Change 0.00%

not used NAWet Foliar Interception Fraction for 2.500E-01 *- not used. RWET(3)
Fodder

Weathienng Removai Constant for 2.000E+01 2.OOOE+01 WLAM
Vegetation

Storage Times Storage times of contaminated
foodstuffs (days):

Fruits, non-teaty vegetables, and 1.400E+01 1.400E+01 STOR_T(1)
grain
Leafy vegetables 1.00OE+00 1.000E+O0 STOR _T(2)

Milk 1.000E+00 1.0O0E+O0 STORJT(3)

Meat and poultry 2.000E+01 2.00E+01 STOR_T(4)

Fish 7.000E+00 7.000E+00 STOR_T(5)

Crustacea and mollusks 7.0OOE+00 7.0OE.00 STORT(6)

Welt water 1 .OOE+00 1 .OOOE.O0 STORT(7)

Surface water 1 .000E+00 1.000E+00 STORtT(8)

Livestock fodder 4.500E201 4.500E+01 STORT(9)

Radon Thickness of building foundation 1.500E-01 .. not used -. FLOOR
(in) g. *~-.-

Bulk density of building foundation 2.4OE+.00 not used. DENSFL
(.^/cm't.) l;
Total porosity of the cover material 4.00OO-01 = not used. TPCV

Total porosity of the building 1.000E-01 not used TPFL
foundation

2.000E+01 2 1.857

1.400E+01

1.000E+00

1.OOOE+00

2.00uE401

7.000E+00

7.000E+00

1 .OOOE+00

1.00012+00

4.500E+01

2

5

NA

NA

NA

NA

5

5

NA

1.857

1.857

1.857

1.857

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

1.857 No Change 0.00%

not used NA

not used NA

not used NA

not used NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

(*..

RESRAD Menu Parameter De3aut 5 Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
Z b 4 Cover Name with 2 Factor Factor is Factor is Sensitivity Dose is

SimI Cover Increased Decreased (lncrease in Increased

\A- .. __ _ _ z ..... . _#___A __ I - a& _ _A An. _^ I. ........... nAr.,imdoe
votumetnc water content of ine
cover material

:).uUut:-uZ
' . . . : *.- 1

PH20CV not used NA

Volumetnc water content of the 3.I00E-02 --not used PH20FL
foundation - f

Diffusion coefficient for radon gas not used
(m/sec): V

in cover material 2.OOOE-06 not used DIFCV

in foundation matenal 3 OOOE-07 *not used.- DIFFL

in contaminated zone soil 2.OOOE-06 not used- DIFCZ

Radon vertical dimension of mixing 2.OOOE+00 rot used HMIX

Average building air exchange rate 5.OOOE-01 not used REXG
( i/hr) %

Height of the building (room) (m) 2.500E-OO not used HRM

Building intenor area factor O OOOE+0 not used- FAJ

Building depth below ground .t.OOOtE*O0 a- not used DMFL
surface (m)

Emanating power of Rn-222 gas 2.500E-01 not used EMANA(1)

Emanating power of Rn-220 gas 1 .500E-01 not used. EMANA(2)

not used NA

not used NA

not used NA

not used NA

not used NA

not used NA

not used NA

not used NA

not used NA

not used

not used

NA

NA

not used NA

RI = User's Manual for RESRAD Version 6.0, July 2001
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 13. Acre with Parameter 3.5 Acre Sensitivity Dose When Dose When Governing % by which
2 & 4. Cover Name with 2 Factor Factor is Factor is Sensitivity Dose Is

Simi Cover Increased Decreased (increase in Increased
Simi I dose) I -

R2 = Residual Radioactive Contamination From Decommissioning, NUREG/CR-5512-Volume I, June 1994
R3 = Data Collection Handbook to Support Modeling Impacts of Radioactive Material In Soil, Argonne National Laboratory, April 1993
R4 = Preliminary Guidelines for Evaluating Dose Assessments in Support of Decommissioning, Handout, Nuclear Regulatory Commission Workshop, March 18 and 19, 1I
R5 = Residual Radioactive Contamination From Decommissioning, NUREGICR-5512-Volume 3, October 1999

NA * Not applicable to the current model because the pathway utilizing the parameter was turned off. The RESRAD
summary printout lists each parameter In this table and whether or not it was used In the site specific model.
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site
Scenario Res. Gardener Sensithiiity Analysis for 3.5 Acre Model with 2 Cover Simulation 2

Applicable Pathways
External Gamma

Inhalation
Plant Ingestion
Meat Ingestion
Milk Ingestion
Aquatic Foods

Drinking Water
Soil Ingestion

Radon
Find Peak Pathway Doses

x
Total Parameters:

Sensitivity analysis performed on:
160
51

# of Parameters above:
Max Dose >1% Increase 9

5 1.37 >5% Increase 4
>10% Increase 3x Dose: 1.309

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2 Cover Sim 2 Factor Factor is Factor Is Sensitivity Dose Is

SIm2 Increased Decreased (increase in Increased

Contaminated Zone Area of contaminated zone (mi) 1.OOOE+04 :1,416E74 AREA

Thickness of contaminated zone 2.000E+00 1.500E-01 THICKO
(meters)

Length parallel to aquifer flow (m) 1.OOOE+02 1- . E04. . LCZPAQ

Soil Concentrations Basic radiation dose limit 2.500E+01 2.500E+01 BRDL
(mremlyr)
Time since placement of material O.OOOE*00 Ti
(yr)

Calculation Times Times for calculations WIr) 1 .OOOE+00 1 .OOOE+00 T(2)
Times for calculations hyr) 3 OOOE+00 3 OOOE+OO T(3)
Times for calculations tyr) 1 .OOOE+01 1 .OOOE+01 T(4)
Times for calculations (yr) 3.OOOE+01 3.OOOE+01 T(5)
Times for calculations (yr) 1.OOOE+02 1 .OOOE+02 T(6)
Times for calculations (yr) 3.OOOE+02 3.000E+02 T(71

1.416E+04 NA

1.500E-01 NA

1.190E+02

2.500E+01

2 1.309 1.309 No Change 0.00%

NA

O.OOOE+00 NA

¶ .O0O1E00
3.OOOE+00
1.OOOE+01
3.OOOE+01
I1.000E+02
3.OOOE+02

NA
NA
NA
NA
NA
NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which

2 Cover Name Z Cover Sim 2 Factor Factor Is Factor is Sensitivity Dose is

SIm2 Increased Decreased (Increase in Increased

T----- 4 I doseI
.iTmes ur caicuiaUons trv) 1 .UUUtUj 1wUVUrt luj T(8)

Soil Concentrations Initial principal radionudides O.OOOE+00 2.500E+(o S1(4)
(pCig): Ra-226

Initial pnncipal radionuclides O.OOOE+00 2.500E+00 S1(7)
(pCig): Th-228

Initial pnncipal radionuclides O0OOOE+00 2.500E+00- S1(8)
(pCig): Th-232

initial principal radionudides O.OOOE+00 2.500E+00 S1(10)
(pClIg): U-234

Initial principal radionuclides O OOOE+00 2.500E+00 St(11)
(pCi/g): U-238

Cover/Hydrology Cover depth (m) O.OOOE+00 6. .OE-01 COVERO

Density of cover material (91cm
3
) 1 .500E+OO -not used DENSCV

Cover depth erosion rate (mlyr) 1 .OOOE-03 1 .OOOE-04 * VCV

Density of contaminated zone 1.500E+O 1 6.1i30E+O0, DENSCZ

(01cm') - ..

Contaminated zone erosion rate 1.OOOE-03 1 oooE 04- VCZ
(mnyr)

j..

IUUtuLiU NA
2.500E+00 NA

2.500E+00 NA

2.500E+00 NA

2.500E+00 NA

2.500E+00 NA

6.10E-01 NA

NA NA

1.000E-04 NA

1.630E+00

I .OOOE-04

1.5

2

1.4

1.309

1.2 Factor Increase

1.309 No Change

6.95%

0.00%
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2 Cover Sim 2 Factor Factor is Factor is Sensitivity Dose Is

Slm2 Increased Decreased (increase in Increased

- -- --dose)
tContaminated zone totai porosity 4.VUUIL-U1 4.1.xutul- TPCZ;/ 4.UUUIt-U1

2.OOOE-01 2

1.309

1.309

1.309

1.309

No Change

No Change

0.00%

0.00%Contaminated zone field capacity 2.OOE-01 2.OOOE-01 FCCZ

Contaminated zone hydraulic 1.000E+01 1.000E+01 HCCZ
conducivity (m/yr)

Contaminated zone b parameter 5.300E+00 5.300Ev00 BCZ

Average annual wind speed 2.OOOE+00 . 3.1 30E+OO WiND
(mtsec)

Humidity In air (qtcm
3
) 8.000E+00 not used:. - HUMID

Evapotranspiration coefficient 5 OCOE-Ot 5OOOE-41 EVAPTR

Precipitation (mfyr) 1.000E+00 .i1.016E+O0 PRECIP

Irrgation (nityr) 2.OOOE-01 2.OOOE-01 RI

Imgation mode overhead overhead IDITCH
Runoff coefficient 2.OOOE-01 2.OOOE-01 RUNOFF

Watershed area for nearby stream 1 .OOOE+06 1 .OOOE+06 WAREA

or pond (MI)

Accuracy for water/soil 1 .OOOE-03 1 .OOOE-03 EPS
computations

1 .OOOE412

5.300E.00

3.130E+00

NA
5.OOOE-01

1.016E+00

2.OOOE-01

overhead
2.OOOE-01

1 .000E4+06

I .OOOE-03

2

2

1.5

NA
1.5

1.5

2

NA
2

1.309

1.309

1.309

1.309

1.309

1.309

No Change

No Change

No Change

0.00%

0.00%

0.00%

1.45 1.24 Factor Increase 10.77%

1.225

1.28

1.37

1.32

Factor Decrease

Factor Decrease

4.66%

0.84%

1.36 1.28 Factor Increase 3.90%

1.309 1.309 No Change 0.00%

NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which

Cover2 Name T Cover Sim 2 Factor Factor is Factor s Sensitivity Dose is

S2 . Increased Decreased (increase In Increased
saturated Zone Density of saturated zone (g/cm) 1 .50VUt+( 1 0SUfit U O t UDNSAU 1 .$3Ul:+OO 1.5 1.309 1.3o0 No Change 0.00%

Saturated zone total porosity 4.ODOE-01 4.OOOE-0 TPSZ

Saturated zone effective porosity 2.OOOE-01 2.OOOE-01 EPSZ

Saturated zone field capacity 2.OOOE-41 2.OOOE-01 FCSZ

Saturated zone hydraulic 1.OOOE+02 1.000E+02 HCSZ
conductMty (m"yr)

Saturated zone hydraulic gradient 2.000E-02 2.000E-02 HGWT

Saturated zone b parameter 5.300E+00 5.300E+00 BSZ

Water table drop rate (mtyr) 1.000E-03 1 .000E-03 VWT

Well pump intake depth (m below 1 .OOOE+01 1 .000E+01 DWvBWT
water table)

Model: Nondispersion (ND) or ND ND MODEL
Mass-Balance (MB)

Welt pumping rate (m 31yr) 2.500E+02 2.500E+02 UW

Unsaturated Number of unsaturated zone strata 1 0.OOOE+00 NS

Unsat. zone 1. thickness (m) 4.0owE+O0 not used H(1)

4.000E-01 1.309

2.000E-01 1.309

2.00012-01 1.309

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

11.000E+02 2 1.309

2.OOOE-02

5.300E+00

2 1.309

2 1.309

1 .WWE-03

1 .00E+01

1.309

1.309

ND NA

2.500E+02 2 1.309 1.309 No Change 0.00%

O.0OE+.00 NA

NA NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with I Sensitivity Dose When Dose When Governing % by which

2 Cover Name 2 Cover Sim 2 Factor Factor is Factorls Sensitivity Dose Is

. Sim2 Increased Decreased (increase in Increased
I I I do-et

Unsat. zone 1. soil density (g^cmn) 1 .5u0E+OU *: no; used
1.:-'.. " ,6 .:1
-. ,I- a, ,

I ., .. 1 :

,, ",, .. .-. r,,.

UDNSUL(1) NA NA

Unsat. zone 1, total porosity 4.OOOE-01 not used TPUZ(1)

Unsat. zone 1, effective porosity 2.OOOE-01 not used* EPUZ(1)

Unsat. zone 1, field capacity 2.O00E-01 not used FCUZ(1)

Unsat. zone 1, soit-specific b 5.300E+00 noltused BUZ(1)
parameter

Unsat. zone 1, hydraulic 1.OOOE+01 not used - HCUZ(1)
conducivity (mhlyr) __i_'_;'' ______

Soil Concentrations - Transport Distribution coefficients for Ra-226

Contaminated zone (cm'/g) 7.OOOE+01 ;3 548E+03.t DCNUCC()

Unsaturated zone (crm'/g) 7.OOOE+01 .,not used DCNUCC()

Saturated zone (crn'/g) 7.000E+01 W 
3.548E+03f DCNUCU()

Leach rate (hyr) O.OOOE+OO O.OOOE+00 ALEACH(
Solubility constant O.OOOE+00 O.OOOE+00 SOLUBK()

Distribution coefficients for Th-228

Contaminated zone (cm3/g) 6.OOE+04 6.OOOE+04 DCNUCC()

Unsaturated zone (cr 3/g) 6.OOOE+04 6.OOOE+04 DCNUCC()

Saturated zone (cm3/g) 6.OOOE+04 6.OOOE+04 DCNUCU()

_______________Leach rate (/yr) 0.OOOE.OO0 OOOOE.00 ALEACHI)

NA NA

NA NA

NA NA

NA NA

NA NA

3.548E+03

NA

3.5.48E.03

0.OOOE+00
0.000E.00
0.OOOE+00
O.000E.00

6.000E+04

6.OOOE.04

6.OOOE+04

10

NA

10

NA
NA

10

NA

10

1.33 1.28 Factor Increase 1.60%

1.309

1.309

1.309

1.309 No Change 0.00%

-100.00%
.100.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

O.OOOE+00 NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acro Site

(

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2 Cover Sim 2 Factor Factor Is Factor Is Sensitivity Dose is

SIm2 Increased Decreased (increase In Increased
JI. o e_ AA

Solubility constanm O.UuuO+uu U.UUUt+UU I SULUUK( ) O.OOE+o00 NA

_

Distribution coefficients for Th-232

Contaminated zone (cn 9
/g) 6.OOOE+04 6 (OOE+04 DCNUCC()

Unsaturated zone (ca3 lg) 6.000E+04 6.000E+04 DCNUCC()

Saturated zone (cm3/g) 6.OOOE+04 6.OOOE+04 DCNUCUO)

Leach rate (hyr) O.OOOE+O0 O.OOOE+00 ALEACH()
Solubility constant O.OOOE+00 O.OOOE+00 SOLUBK()

Distribution coefficients for U-234

Contaminated zone (cm'/g) 5.000E+01 5.OOOE+01 DCNUCC()

Unsaturated zone (cmng) 5.oOOE+01 5.000E+01 DCNUCCO)

Saturated zone (cran/g) 5.OOOE+01 5 OOOE+01 DCNUCU()

Leach rate (lyr) 0O.OOOE+00 0.000E+00 ALEACH
Solubility constant 0 OOOE+0O o o0E000 SOLUBK(

Distribution coefficients for U-238

Contaminated zone (cn 3/g) 5.OWOE+01 5OOOE+01 DCNUCC()

Unsaturated zone (can/g) 5.OOOE+01 5.OOE+01 DCNUCC()

Saturated zone (cm3/g) 5.OOOE+01 5.000E+01 DCNUCU()

Leach rate (/yr) 0.000E+00 O.OOOE+00 ALEACH()
Solubility constant OoOoE+00 0.oOOE+00 SOLUBK()

6.000E.04

6.OOOE.04

6.OOOE.04

0.OOOEO00
0.OOOE.00

5.000E.0l

5.OOOE.01

5.OOOE.0l

0.OO0E+00
0.000E*00

5 OOOE~Ol

5.00012.01

5.OOOE+01

1.309

1.309

1.309

1.309

1.309

1.309

1.309 No Change 0.00%

1.309 No Change 0.00%

1.335 Factor Decrease 1.99%

1.309 No Change 0.00%

1.335 Factor Decrease 1.99%

1.309 No Change 0.00%

0.OoE.o00 NA
O.oOOE+00 NA
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MolyCorp York

RESRAD Parameter Information
3.5 Acre Site

RESRAD Menu Parameter Default 3.SAcrewith Parameter S.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2 Cover Sim 2 Factor Factor is Factor ts Sensitivity Dose Is

Slm2 Increased Decreased (Increase In Increased

I I I dose)
uccupancy Inhalation rate (m/yr) C.Auuttu.1 ., not usedt .

;'),' ' _ r" . '

I NHALR NA NA

Mass loading for inhalation (g/m') 1.OOOE404 not used i,- MLINH

Exposure duration (year) 3 OOOE+01 2.500E+01 ED

Shielding factor, inhalation 4.0wOE-Ot1 not used - SHF3

Shielding factor. external gamma 7.00CIE-O1 .not used SHF1

Fraction of time spent indoors 5.OOOE-01 ,-_no - FIND

Fraction of time spent outdoors (on 2.5w0E-01 .:-not used FOTD
site)

Shape factor flag. extemal gamma 1 .00E+400 not used - FS

Ingestion, Dietary Fruits, vegetables and grain 1.600E+02 4.150E+01 DIET(t)
consumption (kglyr)

Leafy vegetable consumption 1 .400E+01 ;2.750E+ 00 DIET(2)
(k gly )…

NA NA

2.500E+01 NA

NA NA

NA NA

NA NA

NA NA

NA NA

4.150E+01

2.750E+00

4 5 0.5 Factor Increase 281.97%

4 1.55 1.25 FactorIncrease 18.41%
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
Z Cover Name 2 Cover Sim 2 Factor Factor is Factor Is Sensitivity Dose Is

i Slm2 Increased Decreased (increase In Increased
--- -- 4 . dose)

MIlk consumption (L/yr) 9.20tEu+U1 * nolIp used -,
:7,'_. =-. 0_, _L

4e b;

DLLIT(3) NA NA

Meat and poultry consumption 6.300E+01 ;not used DIET(4)
(kgtyr) -

Fish consumption (kg/yr) 5 400E+OO not used DIET(5)

Other seafood consumption (kg/yr) 9.000E-01 not used r DIET(6)

Soil Ingestion rate (giyr) 3.650E+01 nottusedt; SOIL

Drinking water intake (Liyr) 5.100E+02 .not used - DWI

Contamination fraction at dnnking 1 .OOOE+OO not used ; FDW
water .,

Contamination fraction of 1 .OOOEOO .- not used, FHHW
household water
Contamination fraction of livestock l.OOOEOO -.-not used,.,* FLW
water . . _ _
Contamination fraction of irrigation 1 .OOOE+OO not used * FIRW
water
Contamination fraction of aquatic 5.OOOE-Ot not used FR9
food -7

Contamination fraction of plant -1 .OOOE+OO 1.1OOOE+OO FPLANT
food

NA NA

NA NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

*1.OOOE+OO NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2' Cover Sim 2 Factor Factor is Factorl s Sensitivity Dose is

Sim2 Increased Decreased (increase In Increased

Contamination fraction of meat -1 .000E+00 . w not use4 7.
-',7:',e:' ;_ .;S
.> .w 4 .:.77 :f

-ivi'
. 7 . v Ft -

1' . X _,,,! ,} t,

"' ''; t d' '' i'¢ '

so4'sL

_' ' ;.i '# ;'* .

FMEAT NA NA

Contamination fraction of milk -1 .OOOE+00 not used FMILK

Ingestion, Non-Dietary Livestock fodder intake for meat 6.800E+01 ' not used .. LFI5
(kg/day) .. .. ,...,

Livestock fodder intake for milk 5.500E+01 not used L FI6
(kg/day)

Livestock water intake for meat S.OOOE+01 t- not used LVA5
(Uday) --
Livestock water intake for milk 1.600E+02 ',not useci - LW16
_Uday) __-_.__:_.

Livestock soil intake (kO/day) 500E0-0O1 not used LSI
Mass loading for foliar deposition 1.OOOE-04 1 .OOOE-04 MLFD
(qm)

Depth of soil mixing layer (m) 1.500E-01 1 .SOE-01 DM

Depth of roots (m) 9.000E-01 9.000E-01 DROOT

Drinking water fraction from 1 .OOOE*00 .; not used . FGWDW
ground water

Household water fraction from 1 .OOOE+00 not used FGW.`HH
ground water

.-. '--, I.

NA NA

NA NA

NA NA

NA

NA

NA
1 .OOOE-04

1 .500E-01

9.000E-01

NA

NA

NA
2

2

2

1.309

1.309

0.02

1.309

1.309

0.68

No Change

No Change

Factor Decrease

0.00%

0.00%

-48.05%

NA NA

NA NA
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 13.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by whih
2SCover Name 2J Cover Sim I Factor eor i actor Is Sensitivity Dnoesed

SCArim2 _ Name .Coe I 2 c r Faco I Decreased (Incr ease In Increased
I II I I I-4 . .. .e

Livestock water traction from
ground water

1.OOFOE+OO... not used'

I.,I. _ - ', 1 '

FGWLW NA NA

Irrigation fraction from ground 1 .OOOE+00 1 .OOOE+00 FGWIR
water

Ingestion, Non-Dietary . Plant Factors Wet weight crop yield for Non- 7.OOOE-01 7.OOOE-01 YV(1)

Leafy (kgIm
2
)

Wet weight crop yield for Leafy 1 .500E+OO 1 .500E+00 YV(2)

Wet weight crop yield for Fodder 1.100E+OO t- not iised YV(3)

Growing Season for Non-Leafy 1.700E-0JI 1,700E-01 TE(1)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ( y e a r s ) _ _ _ _ _ _ _ _ _ _ _ _

Growing Season for Leafy 2.500E-01 2.500E-01 TE(2)
(years)
Growing Season for Fodder 8.OOE-02 -not used: TE(3)
(years) - * . __*- _3 _.-

Translocatbon Factor for Non. 1.0uOE-01 1.0o0E-o1 TIV(1)
Leafy

Translocation Factor for Leafy 1 .OOOE+00 1 .OOOE+00 TIV(2)

Translocation Factor for Fodder 1 .000E+00 - . not used. TIV(3)

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(1)
Non-Leafy

Dry Foliar Interception Fraction for 2.500E-01 2.500E-01 RDRY(2)
Leafy

Dry Foliar Interception Fraction for 2.500E-01 not used RDRY(3)
Fodder

Wet Folbar Interception Fraction for 2.500E-01 2.500E-01 RWET(1)
Non-Leafy

1.000E+00 NA

o.oooE+00
7.OOOE-01 1.309

-100,00%
1.309 No Change 0.00%

1.309 No Change 0.00%1.500E+00

NA

1 .700E-01

2.500E-01

NA

I .000G-011

1.309

NA

1.309

1.309

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

NA

2 1.309

1.OOOE+00 NA

NA NA

2.500E-01 2 1.309 1.309 No Change 0.00%

1.309 No Change 0.00%2.500E-01 2 1.309

NA NA

2.500E-01 2 1.309 1.309 No Change 0.00%
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MolyCorp York

RESRAD Parameter Information
3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2. Cover Sim 2 Factor Factor I Factor Is Sensitivity Dose Is

.S. _Sm2 IncrDecreased (increase In Increased

Vvet Foliar interception Fraction for
Leafy

2.500E-01 2.500E-01 RWET(2) 2.500E-01 2 1.309 1.309 No Change 0.00%

Wet Foliar Intercepbon Fraction for 2.500E-01 not used. RWET(3)
Fodder

Weathering Removal Constant for 2.00DE+01 2.000E 01 WVLAM
Vegetation

Storage Times Storage times of contaminated
foodstuffs (days):

Fruits, non-leafy vegetables, and 1.400E+01 1.400E+01 STORT(1)
g ra in _ _ _ _ _ __ _ _ _ _ _

Leafy vegetables 1 .ooCE+OO t .OOOEOO STORT(2)

Milk 1.OOOE+0O 1.OuOE+0O STORT(3)

Meat and pountry 2.OOOE+01 2.OOOE+01 STORT(4)

Fish 7.OOOE+00 7.000E+0O STORT(S)

Crustaces and mollusks 7.OOOE.00 7.000E+00 STORT(6)

tWell water 1.OOOE+OO 1.OOOE+00 STOR_T(7)

Surface water 1.OOOE.00 1.OOOE*00 STORT(8)

Livestock fodder 4.500E+01 4.500E+01 STORT(9)

Radon Thickness of building foundation 1 .500E-1 not used FLOOR
(in)

Bulk density of building foundation 2.400E+00 not used. DENSFL

Total porosity of the cover material 4.OOOE-01 . not used . TPCV

Total porosity of the building 1 .00E-41 _not used,. TPFL
foundation

NA NA

2.OOOE+01 1.309

1 .400E+01

1 .00DE+00

11.000E+00

2.0001E+01

7.OOOE+00

7.000E+00

1 .0OOE+00

1.000E+00

4.S001E.01

1.309

1.309S

NA

NA

NA

NA

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309 No Change 0.00%

1.309

1.309

NA

NA NA

NA NA

NA NA

NA NA

Page 1 1 of 13 York 3_5 Acre Parameter Tablel



C. Cf C

MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing *% by whlIch
2 Cover Name 2' Cover Sim 2 Factor Factor is Factor Is Sensitivity Dose is

I Sim2 I Increased Decreased (increas In Increased
-. -- do- I et
volumetnuc wveter content of the
cover material

Z 0Vr-VZ -not usea
1 ... z- , .,

I'MULCV NA NA

Volumetric water content of the 3.ODOE-02 not used PH20FL
foundation

Diffusion coefficient for radon gas z not used .

(mlsec):

in cover malerial 2.OOOE-06 not used DIFCV

vn foundation material 3.000J-07 t.not used- DIFFL

in contaminated zone soil 2.OZOE-06 not used DIFCZ

Radon vertical dimension of mixing 2.000E.0o no used HMIX

(in)!

Average building air exchange rate 5.000E-01 7. not used REXG
(t/hr)

Height of the building (room) (m) 2.500E+00 not used- HRM

Building intenor area factor O.OOE.00 not used FAI

Building depth below ground -t.OOE+6 7-: not used .- DMFL
surface (m)

Emanating power of Rn-222 gas 2.500Et01 not used EMANA(t)

Emanating power of Rn-220 gas 1.500e-01 not used EMANA(2)

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

NA NA

RI = User's Manual for RESRAD Version 6.0, July 2001
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MolyCorp York
RESRAD Parameter Information

3.5 Acre Site

RESRAD Menu Parameter Default 3.5 Acre with Parameter 3.5 Acre with Sensitivity Dose When Dose When Governing % by which
2 Cover Name 2 Cover Sim 2 Factor Factorls Factor Is Sensitivity Dose Is

Slm2 Increased Decreased (increase In Increased
I doset

R2 = Residual Radioactive Contamination From Decommissioning, NUREGICR-5512-Volume 1, June 1994
R3 = Data Collection Handbook to Support Modeling Impacts of Radioactive Material In Soil, Argonne National Laboratory, April 1993
R4 = Preliminary Guidelines for Evaluating Dose Assessments In Support of Decommissioning, Handout, Nuclear Regulatory Commission Workshop, March 18 and 19, 1999.
R5 = Residual Radioactive Contamination From Docommissioning, NUREGICR-5512-Volume 3, October 1999

NA - Not applicable to the current model because the pathway utilizing the parameter was turned off. The RESRAD
summary printout lists each parameter In this table and whether or not It was used In the site specific model.
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