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1.0 INTRODUCTION

1.1 Purpose

This Final Status Survey Plan (FSSP) provides the approach and methods for
demonstrating compliance with U.S. Nuclear Regulatory Commission (NRC)
regulation in 10 CFR 50.82(b)(4)(iii) and the unrestricted use criteria in 10 CFR
20 Subpart E (25 mrem/yr plus ALARA). The requisite ALARA analysis
methodology is described in the "Decommissioning Plan for the Plum Brook
Reactor Facility" (Decommissioning Plan), section 2.2.3.2. The Final Status
Survey Report (FSSR) submitted in accordance with this FSSP will seek to
demonstrate that the facility and site are suitable for release in accordance with
10 CFR 50.82(b)(6)(ii) and allow the termination of licenses TR-3 and R-93.

The FSSP is based on guidance provided in NUREG-1575, "Multi-Agency
Radiation Survey and Site Investigation Manual" (MARSSIM); NUREG 1757,
"Consolidated NMSS Decommissioning Guidance"; NUREG-I 727, "NMSS
Decommissioning Standard Review Plan"; and DG-4006, "Demonstrating
Compliance with the Radiological Criteria for License Termination".

The graded approach described in NUREG-1575 (MARSSIM) is followed to
ensure that survey efforts are maximized in those areas having the greatest
potential for residual contamination. The FSSP was developed to work in
conjunction with the programmatic plans that are currently in place to safely and
effectively decontaminate and dismantle the Plum Brook Reactor Facility
(PBRF) as described in the Decommissioning Plan.

Guidance contained in NUREG-1727, and NIJREG-1757 was used as an
information source during FSSP development. NUREG-1727 replaced DG-
4006 and NUREG 1757 has replaced NUREG 1727 as the guidance for
implementing requirements set forth in 10 CFR Part 20, Subpart E. NUREG
1727 and NUREG 1757 contain additional decommissioning guidance and
information. However, the Final Status Survey Plan (FSSP) for the PBRF is
based on DG-4006 as stated in the Decommissioning Plan.

1.2 Site Description

The FSS primarily includes remaining structures, surface soil, and embedded
pipe (EP) that are identified as contaminated or potentially contaminated as a
result of licensed activities. Other media to be surveyed include subsurface soil,
buried pipe, asphalt, surface water and other foundation/concrete structures.

The PBRF is a complex of buildings that housed two nuclear reactors. The
National Aeronautics and Space Administration (NASA) currently has two 10
CFR Part 50 facility licenses to "possess but not operate" two reactors within the
Reactor Building (Building 1111).

NRC license TR-3 is for the 60-megawatt research test reactor and NRC license
R-93 is for the 100-kilowatt swimming-pool type Mock Up Reactor (MUR).
The reactors were used to perform irradiation testing of fueled and non-fueled
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experiments for space nuclear program applications.

The PBRF complex of buildings is within a 27-acre fenced area in the northern
portion of NASA's Plum Brook Station (PBS). The PBS is located about 6
kilometers (km) (4 miles (mi)) south of Sandusky, Ohio, about midway between
Cleveland and Toledo, and just north of the Ohio Turnpike. Farmlands and low
density housing surround the PBS. Approximately 5400 acres of the PBS are
enclosed within a high security fence with 1000 acres outside the fence to act as
a buffer zone. The topography in the area slopes gently northward toward Lake
Erie. The Huron River and its branches constitute the major surface water
system. Eleven streams cross PBS, the largest of which are Pipe Creek, Kuebler
Ditch, Ransom Brook, and Plum Brook. Streams generally flow northward and
converge into Ransom Brook, Storrs Ditch, Plum Brook, and Sawmill Creek and
eventually flow north into Lake Erie approximately 6 km (4 mi) to the north.
Seventeen isolated ponds and reservoirs are located on PBS. The average slope
of the land is less than 6%. Elevation ranges from about 191 to 207 m (625 to
680 ft) above sea level. The elevation at the PBRF is about 191 m (625 ft)
above sea level. The site layout is shown on Figures 1-1 and 1-2.

The PBRF complex includes the Reactor Building, a seven-cell Hot Laboratory
complex (Building 1112) and several support facilities. These support facilities
include the Reactor Office and Laboratory Building (Building 1141), the
Primary Pump House (Building 1134), the Fan House (Building 1132), the
Waste Handling Building (Building 1133), the Hot Retention Area (Building
1155), the Cold Retention Basins (Building 1154), the Hot Pipe Tunnel and
other general support facilities such as the Reactor Services Equipment Building
(Building 1131), Cryogenic and Gas Supply Farm and Building (Buildings 1195
and 9837), Compressor Building (Building 1136), and Gas Services Building
(Building 1135). Areas of environmental contamination include earthen
structures and soil that were contaminated as a result of past operations
including the Emergency Retention Basin, a drainage system, the Reactor Water
Effluent Monitoring Station (Building 1192), the Pentolite Ditch, and known
past spill areas (see sections 2.3.1 and 2.3.2 for a description of spill areas).

The PBRF area is drained by Pentolite Ditch which has been extensively
modified for drainage. The ditch is characterized by steep banks (2 to 1 slope)
and vegetated with a mixture of grasses, herbaceous weeds, and shrubs. The
channel is relatively straight because of past dredging activities. Surface water
flow is intermittent in the summer and fall with small isolated pools. The only
surface water discharge from the PBRF during decommissioning activities is
surface runoff.

PBS is underlain by an overburden aquifer and two principal bedrock aquifers.
A fractured limestone aquifer occurs in the western portion of Erie County, and
groundwater flow in this aquifer is to the north. A fine-grained shale aquifer to
the east of the limestone aquifer has low yields, and the Ohio Department of
Natural Resources (ODNR) has delineated three groundwater zones based on
well yield. The PBRF overlies the fractured limestone aquifer. Wells
completed in the fractured limestone aquifer have yields ranging from 19 to 95

Plum Brook Reactor Decommissioning Project 1 - 2 Revision 0 December 3, 2004



Final Status Survev Plan

liters (5 to 25 gallons) per minute. The bedrock aquifers are overlain by
unconsolidated deposits of glacial origin. These unconsolidated deposits
comprise the overburden aquifer. The thickness of the overburden ranges from
less than 1.5 m (5 ft) to greater than 8 m (25 ft). The overburden is the thickest
in the vicinity of the PBRF where it is thought to fill in a depression in the
underlying bedrock surface.

A site wide groundwater investigation at PBS is being conducted by the US
Army Corps of Engineers (USACE) under the Defense Environmental
Restoration Program formerly utilized sites. The PBRF area has been included
in this investigation. A total of ten wells have been installed at the PBRF as part
of this program since it was initiated in 1997. Four wells have been installed in
the bedrock aquifer and the remaining six wells are installed in the overlying
overburden aquifer. A second groundwater investigation is being conducted
under the Resource Conservation and Recovery Act (RCRA) program in the
PERF area. The elevation of the groundwater surface is measured quarterly and
the groundwater quality is measured semiannually as part of the site wide
groundwater investigation.

Refer to the PBRF Decommissioning Plan for further operational history
information.
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14801)- I

Figure 1-1. Location of the Plum Brook Reactor Facility at Plum Brook Station (Modified
from NASA 1980a)
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Figure 1-2. Plot Plan of Plum Brook Reactor Facility (Modified from NASA 1980b)
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1.3 Decommissioning Process

As stated in the Decommissioning Plan, NASA has decided that the PBRF
should be decontaminated, remaining radioactive structures and materials
properly dispositioned, the 27-acre PBRF area released for unrestricted use and
its NRC licenses terminated. The decommissioning activities will be conducted
in accordance with the Decommissioning Plan requirements, facility licenses,
and approved technical specifications.

NASA evaluated a range of alternatives for decommissioning the PBRF before
selecting decontamination to allow release for unrestricted use according to 10
CFR 20.1402 criteria. The Decommissioning Plan Section 2.1,
"Decommissioning Process", describes the project as being comprised of three
major milestones: decontamination, FSS to provide documentation for license
termination, and demolition of the remaining facilities. However, the
Decommissioning Plan allows the flexibility necessary to alter the order in
which these milestones are accomplished. An overview of the planned
decommissioning process is described below.

* The first step will be to remove all potentially contaminated equipment and
decontaminate the PBRF structures and remediate soils to residual
contamination levels that are below the site-specific Derived Concentration
Guideline Levels (DCGL). Equipment and systems to be removed include the
reactor tank and its internals, the MUR, the material in the Hot Dry Storage
area, and contaminated equipment and piping in PBRF buildings and
structures. Concrete and other structural surfaces will be decontaminated by
scabbling or other methods and contaminated soil in areas surrounding the
PBRF will be excavated. Waste generated during decontamination will be
properly disposed of offsite.

* After decontamination is complete in each designated FSS area, an FSS will
be conducted to demonstrate that the residual contamination is below the site-
specific DCGL. Documentation will be developed describing the survey
methods and results obtained (see section 10.3). This documentation will be
the basis of the report submitted to the NRC to demonstrate compliance with
the unrestricted use criteria and to support license termination. Confirmatory
surveys will be performed by regulatory agencies as appropriate.

* The final step will be to demolish decontaminated buildings and structures to
3 feet below grade. This will be performed after the PBRF licenses have been
terminated. Below-grade foundations will be backfilled with demolition
debris that satisfies the site-specific DCGLs and clean fill. Soil excavations
will be backfilled and compacted with clean fill.

PBRF anticipates that both the NRC and the State of Ohio Environmental
Protection Agency (OEPA) may choose to conduct confirmatory measurements
in accordance with applicable laws and regulations. Timely and frequent
communications with these agencies will ensure that they are afforded sufficient

PlumBrok Ractr Dcomissonig Pojec 1- Reisin 0Decmbe.3,200
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opportunity to perform confirmatory measurements prior to PBRF implementing
any irreversible decommissioning actions that have an impact on the FSS (e.g.,
building demolition, excavation backfill).

1.4 FSS Overview

There are 5 major steps in the final survey process: survey preparation, survey
design, data collection, data assessment, and documentation of survey results.

1.4.1 Survey Preparation

Survey preparation is the first step in the final survey process and occurs
after any required remediation or decontamination is completed. The area
to be surveyed is isolated and/or controlled to ensure that radioactive
material is not reintroduced into the area from ongoing demolition or
remediation activities nearby and to maintain the final configuration of the
area. An inspection of the area will be conducted by FSS personnel to
ensure that all work is complete and that the area is ready for FSS.
Control of activities is transferred from the area manager to the
FSS/Characterization group. The isolation and control measures that will
be employed until the area is released for unrestricted use are described in
section 11.3. Materials not needed to support survey activities will be
removed unless authorized by Project Management. Routine access,
material storage and personnel transit through the area will be carefully
controlled in accordance with project procedures.

In areas where remediation was required, a post-remediation radiological
survey or "turnover" survey will be performed to confirm that remediation
was successful prior to initiating final survey activities. A turnover survey
may be performed using the same process and controls as a FSS so that
data from a turnover survey may be used as part of the final survey data.
In order for turnover survey data to be used for FSS, it must have been
designed and collected in accordance with the requirements of sections 5.0
through 7.0 of this FSSP and the area controlled in accordance with
section 11.3. Following the turnover survey, the FSS is performed.

1.4.2 Survey Design

The survey design process establishes the methods and performance
criteria used to conduct the survey. Survey design assumptions are
documented in "Survey Package Design Process" (see section 5.4.3).

The site land, structures, EP, and other media are organized into survey
areas and classified by contamination potential as Class 1, Class 2 or Class
3 (see section 2.0) in accordance with the guidance provided in NUIREG-
1575 (MARSSIM).

Survey unit size is selected in accordance with Table 4-1. The percent
coverage for scan surveys is determined (section 5.1). The number and
location of structure surface measurements and soil samples are
established (see sections 5.2 and 5.4). Investigation levels are also
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established. (see section 7.1).

Replicate measurements are performed as part of the quality process
established to identify, assess, and control errors and uncertainty
associated with sampling, survey, or analytical activities. This quality
control process, described in section 11.0, provides assurance that the
survey data meets the precision and reliability requirements necessary to
support the decision to release or not release a survey unit.

1.4.3 Survey Data Collection

After preparation of a survey package, the final survey data are collected.
Trained and qualified personnel perform the necessary measurements
using calibrated instruments in accordance with approved procedures and
instructions contained in the survey package.

1.4.4 Survey Data Assessment

Survey data assessment is performed to verify that the data are sufficient
to demonstrate that the survey unit meets the unrestricted use criterion
(i.e., the Null Hypothesis may be rejected). Statistical analyses are
performed on the data, if necessary, and the data are compared to
investigation levels. Depending on the results of an investigation, the
survey unit may require further remediation, reclassification, and/or
resurvey. Graphical representations of the data, such as posting plots or
histograms, may be generated to provide qualitative information from the
survey or to support investigations. The assumptions and requirements in
the survey package are reviewed. Additional data needs, if required, are
identified during this review.

1.4.5 Survey Results

Survey results are documented by Survey Unit in "Survey Packages". The
data is reviewed, analyzed, processed and the results summarized in a
"Release Record". The Release Record provides the information
necessary to support the decision to release the survey unit for unrestricted
use.

A Final Status Survey Report (FSSR) is prepared that provides the
necessary data and analyses from the Survey Packages and Release
Records, and is submitted to the NRC to support license termination.

Plum Brook Reactor Decommissioning Project 1-8 Revision 0 December 3, 2004
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2.0 CLASSIFICATION OF AREAS

Area classification ensures that the number of measurements and the scan coverage are
commensurate with the potential for residual contamination to exceed the unrestricted use
criterion. Classifications include Class 1, Class 2, and Class 3 as described in section 2.2.

In the Decomnissioning Plan, the facilities and grounds were divided into survey areas
and assigned initial area classifications based on data from the 1985 and 1998
characterization surveys. Additional characterization performed after Decommissioning
Plan approval has provided data to support a change, both increasing and decreasing, in a
number of the initial classifications. The current classifications are provided in Tables 2-
1 and 2-2.

Amendment No. 11 of License No. TR-3, Section 3, Part A. .h, states that an area
classification may not be decreased (i.e., impacted to non-impacted; Class 1 to Class 2;
Class 2 to Class 3; or Class 1 to Class 3) without first seeking NRC approval. This FSSP
is being submitted as a license amendment request. The proposed decreases in
classifications provided in Tables 2-1 and 2-2 comply with License Condition A. 1 .h since
NRC approval of this FSSP, including Table 2-1 and 2-2, is being requested.

2.1 Non-Impacted Areas

Non-Impacted areas have no reasonable potential for residual contamination
because there was no known impact from site operations. These areas are not
required to be surveyed beyond what has already been completed as a part of
site characterization to confirm the area's non-impacted classification. As part
of the initial area classifications presented in the Decommissioning Plan, several
buildings and large components were classified as non-impacted. These
structures were as follows:

* Reactor Service Equipment Building (1131)

eReactor Gas Service Building (1135)

* Reactor Water Tower (1151)

* Reactor Substation (1161)

* Reactor Security Building (1191)

* Reactor Compressor Building (1136)

* Reactor Cryogenic and Gas Supply Farm and Building (1195 & 9837)

*Reactor Gas Storage Structure (1196)

Since the development and approval of the Decommissioning Plan, PBRF has
determined that all structures within the licensed area that will be intact at the
time of license termination will be classified at a minimum as a Class 3 structure
and will be subjected to FSS. Subsequently, there are no non-impacted areas
within the 27-acre fenced area that comprises the licensed PBRF complex.
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Any structure demolished prior to license termination will be subjected to
release surveys under the current PBRF Radiation Protection Program and
appropriately disposed of offsite. Demolition debris released in this manner
shall not be used as backfill.

In addition to the licensed area, PBRF is also assessing several areas outside of
the licensed facility on the PBS site that may have been impacted by facility
operations. These areas include the Pentolite Ditch and open land areas adjacent
to the facility fence. Characterization surveys shall be performed in these areas
to ascertain the presence and concentration of any licensed radioactive material.
Areas outside the licensed area where licensed radioactive material is positively
identified will be classified accordingly and added to the FSS scope.

2.2 Impacted Areas

Impacted areas may contain residual radioactivity from licensed activities.
Based on the levels of residual radioactivity present, impacted areas are further
divided into Class 1, Class 2, or Class 3 designations. All Class 1 open land
areas will have a Class 2 or Class 3 buffer zone between the Class 1 area and
any non-impacted area. This may result in additional impacted areas outside of
the facility fence.

. Class 1 Areas - Areas that have, or had prior to remediation, a potential for
radioactive contamination (based on site operating history) or known
contamination (based on previous radiation surveys) above the DCGLw.1

Examples of Class 1 areas include: 1) site areas previously subjected to
remedial actions, 2) locations where leaks or spills are known to have
occurred, 3) former burial or disposal sites, 4) waste storage sites, and 5) areas
with contaminants in discrete solid pieces of material and high specific
activity.

. Class 2 Areas - Areas that have, or had prior to remediation, a potential for
radioactive contamination or known contamination, but are not expected to
exceed the DCGLW. To justify changing the classification from Class 1 to
Class 2, there should be measurement data that provides a high degree of
confidence that no individual measurement would exceed the DCGLw. Other
justifications for reclassifying an area as Class 2 may be appropriate based on
site-specific considerations. Examples of areas that might be classified as
Class 2 for the final status survey include: 1) locations where radioactive
materials were present in an unsealed form, 2) potentially contaminated
transport routes, 3) areas downwind from stack release points, 4) upper walls
and ceilings of buildings or rooms subjected to airborne radioactivity, 5) areas
handling low concentrations of radioactive materials, and 6) areas on the
perimeter of former contamination control areas.

* Class 3 Areas - Any impacted areas that are not expected to contain any residual

1 The "w" in DCGLW refers to the Wilcoxon Rank Sum test per MARSSIM (NUREG-1575, page 2-3) but generally
represents the uniform level of residual contamination that results in the dose limit, regardless of the statistical test
used.
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radioactivity, or are expected to contain levels of residual radioactivity at a
small fraction of the DCGLW, based on site operating history and previous
radiation surveys. Examples of areas that might be classified as Class 3
include buffer zones around Class 1 or Class 2 areas, and areas with very low
potential for residual contamination but insufficient information to justify a
non-impacted classification.

2.3 Previous and Continuing Characterization

The PBRF Decommissioning Plan describes the operational history of the PBRF
and summarizes the radiological status of the PBRF. The Decommissioning
Plan also discusses routine and non-routine events that occurred during the
PBRF's operational history that contributed to facility radioactivity and
contamination levels as well as presenting information from a characterization
survey conducted in 1985 and a confirmatory survey conducted in 1998.

The "Final Environmental Baseline Survey Report for the Plum Brook Reactor
facility Decommissioning Project, Tetra Tech, Inc. (EBS)", also summarized the
results of the radiological surveys and hazardous material or non-radiological
contaminant surveys conducted at the PBRF. Major historical facts, as stated in
the Decommissioning Plan, relevant to decommissioning were:

* there is no fuel in the reactors,

* there was the possibility of a few small suspected fuel cladding leaks during
reactor operations, and

* the PBRF previously underwent a program of waste removal and
decontamination following shutdown.

2.3.1 Previous Characterization Efforts

A radiological survey of the PBRF was conducted in 1985 and a
confirmatory survey was conducted in September 1998. The major
conclusions from the 1985 characterization survey were as follows:

* The majority of the radionuclide inventory at the PBRF was in two
locations: (1) the reactor tank and its internals and (2) in stored waste
in the Hot Dry Storage Area of the Hot Laboratory.

* Most of the contamination inside the buildings resided in piping and
equipment internals. Other than the internal piping and equipment
contamination, residual contamination in the facilities was limited to
locations where piping or equipment has leaked (e.g. the Hot Pipe
Tunnel and evaporator in the Waste Handling Building).

* In the reactor tank (exclusive of reactor internals) and the primary
cooling system, Co-60 was the dominant gamma-emitting nuclide
based on analysis of material samples.

* The isotope Co-60 and fission products Cs-137 and Sr-90 were
detected in the canal and quadrant drains, hot sumps, resin pits, Hot
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Retention Area, and Cold Retention Basins.

* Co-60 and fission products were detected in areas of suspect
environmental contamination.

* Residual radiation levels in the MUR ranged from 1.5 mrem/hr to 13
mrem/hr with no significant alpha activity.

The 1998 confirmatory radiological survey (presented in the
Decommissioning Plan, Appendix A) was only conducted in portions of
the PBRF to support the planning for decommissioning and license
termination activities. The results from the 1998 confirmatory survey
generally confirmed the findings from the 1985 survey for the areas
surveyed. However, the 1998 survey identified six additional
contaminated areas as follows:

* Four laboratories (Rooms 207, 209, 210 and 213A) in the Reactor
Office and Laboratory Building;

* An area of contamination on the - 4.6 m (-15 ft) basement level of the
Reactor Building; and

* Contamination on the pavement near the west entrance to the Reactor
Building.

Within the Emergency Retention Basin (ERB), the 1998 confirmatory
survey identified a high Cs-137 concentration of 200 pCi/g while the 1985
high concentration of Cs-137 was 90 pCi/g. The gamma characterization
information from the 1998 survey showed that the dominant gamma
sources are Cs-137 and Co-60.

The characterization surveys indicated that surface soils having residual
contamination are present at the Emergency Retention Basin, Pentolite
Ditch, Waste Handling Building (Building 1133) concrete pad, south of
the Primary Pump House (Building 1134) and at the west entrance to the
Reactor Building (Building 1111). Isotopic analysis indicated the
radionuclides of concern for surface soil were Co-60, Sr-90, and Cs-137.
Low levels of contamination were identified in rooms located on the
second floor of the Reactor Office and Laboratory Building (Building
1141), while higher levels were identified in the Reactor Building
(Building 1111) subsurface structures.

2.3.2 Continuing Characterization Efforts

Additional site characterization was initiated in September 2002 in
accordance with MW-PL-02-004, PBRF Characterization Plan.
Characterization performed under this plan initially focused on loose
equipment and materials. Survey packages were developed and executed
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for the characterization of these items in all buildings with the exception
of the Primary Pump House. Follow up surveys were performed as
necessary to meet waste characterization objectives. The characterization
of loose equipment and materials included Total Surface Contamination
(TSC), removable contamination, wet tritium, contact gamma
measurements and off-site radiological analyses to comply with the
assessment of radionuclide inventory in accordance with 10 CER Part 61.

In late July 2003, the characterization of fixed equipment and structural
surfaces was initiated. The open land areas scope of work was initiated in
October 2003. As of November 2004, the following results have been
reported:

* Detectable contamination has been identified in several systems where
contamination was not expected to be found: specifically the
Deionized Water (DD) and the Process Water systems. Total
contamination up to 200,000 dpm/1OO cm2 ,3 and 500 dpm/lOOcm2 a
was observed in the DI system and total contamination up to 8,000
dpm/1O0cm 2 j3 was observed in the Process Water System.

* Surveys in the Water Effluent Monitoring Station (WEMS) building
indicated total contamination levels up to 8,998 dpm/lOOcm2 f3 and
254 dpmll 00cm2 a. Loose contamination was observed at levels up to
316 dpmll 00cm2 f3 and 9 dpmll 00cm2 a.

* Surveys of materials stored in the Reactor Service Equipment Building
(SEB) have provided indications of total contamination up to 91,375
dpmllOOcm f3 on contact with the concrete floors and up to 75,000
dpm/lOOcm2 f3 on several pieces of loose equipment.

* Surveys in the Cold Pipe Tunnel exhibited total contamination levels
of up to 92,897 dpm/lO0cm2 fix7 ed 13 on contact with the floor.
Isotopic analysis of a sediment sample that was acquired out of the
trench drain indicated the presence of Co-60 at 65.84 pCi/g anld Cs-
137 at 0.9345 pCilg.

* In the Primary Pump House, total contamination was observed to
levels up to 5.3 x 106 dpm/l00cm 2 J3 and 598 dprn/l00cm2 a on
contact with the concrete pump-support structure. Loose
contamination was observed at levels up to 79,500 dpm/lOOcm2 13 and
104 dpm/llOcm2 a. More recent surveys in this area have indicated
loose contamination of up to 99,534 dpmn/lOOcm 2 f3.

* Surveys of the Reactor Of fice and Laboratory Building (ROLB)
indicated total contamination on various surfaces on the second floor
of up to 251,682 dpmll00cm J3 and 22,678 dpmll00cm2 a and loose
surface contamination up to 85,849 dpm/lO0cm2 J and 19,003
dpmll 00cm2 a. In the New Fuel Vault in the basement, total surface
contamination was observed at levels up to 38,865 dpm/lO0cm 2 13 and
36,233 dpm/lO0cm2 a and loose surface contamination up to 2,573
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dpm/lOOcm2 D and 9,475 dpm/lOOcm 2 a. Subsequent off-site analysis
of smear samples taken from the New Fuel Vault and the second floor
of the ROLB indicate that the majority of the activity was from U-
234/U-235. Since the time this survey was performed,
decontamination of the vault has occurred. However, additional areas
exhibiting elevated alpha activity have been identified on the second
floor of the ROLB as laboratory hood ductwork has been removed. As
part of the nuclide distribution determination, a core sample was taken
from the vault floor and sent for isotopic analysis. The results of the
analysis did not indicate the presence of U-234/U-235, but exhibited a
mixture consistent with the other Balance of Plant (BOP) samples.
Additional characterization will be performed in this area as necessary
to ensure the nuclide mixture in this area is consistent with the BOP
mixture and is not unique.

* Surveys in the Waste Handling Building indicated total surface
contamination in several floor drains at levels up to 350,000
dpm/1 00cm2 P. Additionally, lead was discovered embedded in one
drain with total surface contamination levels of 300,000 dpm/100cm2

P and a contact dose rate of 85 AR/hr. A core bore sample was taken
and analyzed for isotopic content. Cs- 137 was detected in
concentrations up to 3,150 pCi/g.

* Prior to demolition, surveys of the Fan House Stack indicated fixed
contamination of up to 30,000 dpm/100cm2 P3 in the base and 7,000
dpm/100cm2 P at a height of 35 feet. Subsequently, the-upper portion
of the Fan House Stack was demolished using appropriate operational
controls and disposed of as radioactive waste. The lower concrete
base still remains.

* As a result of scan surveys performed during recent radiological
characterization activities, a buried suspected irradiated bolt was
discovered in the open land survey area adjacent to the Waste
Handling Building. The bolt exhibited dose rates of up to 960 ,IR/hr.
No loose contamination was detected on the bolt. The bolt was
properly dispositioned as radioactive waste. No isotopic analysis was
performed on the bolt prior to disposal.

* Surveys of open land areas have indicated the presence of elevated
concentrations of Co-60 and Cs-137 adjacent to and south of the
Waste Handling Building, to the south of the Primary Pump House and
to the north of the Emergency Retention Basin (ERB). These areas
were acknowledged in previous historical assessments as areas where
possible spills of radioactive material had occurred. Scan surveys
detected areas of elevated activity near the waste storage pad and in
the storm drain catch basin above the existing water level. Scan
surveys indicate that the spill area identified south of the Waste
Handling Building is significantly larger than previously reported.
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Additionally, Cs-137 and Co-60 were positively identified in the
survey areas adj acent to the Waste Handling Building and to the north
of the ERB. A scan survey conducted of the concrete pad south of the
Waste Handling Building indicated that the pad, or the soil under the
pad, is highly contaminated. Static measurements up to 63,289
dpm/lOOcm 2 0 were observed. Surface soil samples indicated Cs-137
concentrations of up to 208 pCi/g. The elevated radiological
indications within the ERB were expected, however not to the extent
discovered. Co-60 was detected in samples up to 5.6 pCi/g and Cs-
137 was detected in samples up to 54.2 pCi/g. To the east of the ERB
berm adjacent to the east fence and north of the Water Effluent
Monitoring Station (WEMS) structure, several surface soil samples
have been taken that indicate radiological soil contamination in excess
of the surface soil DCGLs. Additional characterization is being
performed to bound this area.

* Historical site assessment provided by NASA contained information
that the storm drain system is radiologically contaminated. The storm
drain system consists of an arrangement of reinforced concrete pipe
that is located approximately four feet below grade in multiple survey
units to the south and east of the Reactor complex. This system was
placed on top of an open trench system that was previously used as the
facility drain system prior to the installation of this piping. The system
empties into the WEMS. The presence of radiological contamination
has been verified by survey results in several of the catch basins.
However, the extent of the contamination was not been determined as
of the writing of this document.

* Recent survey results from the Pentolite Ditch are summarized. The
Pentolite Ditch was the primary effluent release pathway for the Plum
Brook Reactor Facility, receiving water from the Water Effluent
Monitoring Station and draining into the Plum Brook about 2/3 mile
east of the PBRF. Areas of elevated activity were identified within the
ditch and in the vicinity of the ditch. Twenty five of 64 sediment
samples collected from the ditch itself contained measureable activity
with concentrations of up to 7.3 pCi/g Co-60 and 519 pCi/g Cs-137.
Thirty nine of 58 surface soil samples collected from the ditch banks
and vicinity contained measureable activity with concentrations of up
to 16.7 pCi/g Co-60 and 1020 pCi/g Cs-137.

2.4 Area Classification

In the Decommissioning Plan, the facilities and grounds were divided into
survey areas and assigned initial classifications based on data from the 1985 and
1998 characterization surveys. Tables 2-1 and 2-2 list the initial FSS areas and
the initial and current classifications of structures and land areas.

After the approval of the Decommissioning Plan, characterization surveys have
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shown that some areas were assigned overly conservative classifications.
Additional characterization has also provided more representative results in
other areas, resulting in an increase in classification. Any changes in
classification from the Decommissioning Plan are shown in Tables 2-1 and 2-2.

An explanation of the information and data in Tables 2-1 and 2-2 follows: The
first column lists the FSS survey areas. In Table 2-1, the survey areas are
organized by building with each building further subdivided by major
operational or physical attributes. The survey area floor sizes (second column)
were taken from drawings in "Plans of Buildings and Structures, Lewis
Research Center, Plum Brook Station, Sandusky, OH," dated June 1974. Note
that the designated survey areas are for preliminary design and planning
purposes. The final survey area configurations will be determined during the
implementation of FSS and will be controlled by an FSS Implementing
procedure. The final survey area boundaries may differ from those listed in
Table 2-1. The open land survey areas in Table 2-2 were based on a division of
the restricted area into roughly 10 equal survey areas and the emergency
retention basin.

An estimate of the total survey area size, including all surfaces (floors, walls and
ceilings for structures) was calculated for each survey area and is provided for
informational purposes in the fourth column of Table 2-1. The total survey area
size is only estimated and is based on the product of the floor size multiplied by
a conversion factor designed to account for the wall and ceiling surfaces. As
part of the survey package design process described in section 5.4.3, the
FSS/Characterization Engineer will calculate surface areas for each FSS survey
unit, including walls and ceilings from project engineering drawings and field
measurements. The estimated total area for open land areas is reported in the
third column of Table 2-2.

Survey areas that exceed the maximum survey unit size as described in Table 4-
1 will be sub-divided into smaller survey units during the survey design process.
Each sub-divided survey unit within each of these survey areas is supported by
the same operational history and characterization data listed for the survey area
as a whole.

Accordingly, the sub-divided survey units will use the same classification and
sigma for FSS design. Sigma is used in the FSS survey design process and is
discussed further in section 5.2.3.2. The source of classification and sigma
values used will be described in the FSS Survey Package for each survey unit.

For operational efficiency, some of the survey areas listed in Table 2-1 and
Table 2-2 that are equal to or smaller than the maximum size listed in Table 4-1
may be subdivided into multiple survey units. Smaller survey units may be
necessary to enhance the efficiency of data collection, processing, and review
and serve to better support the decommissioning schedule. Conversely, some
adjacent areas may be combined to form larger survey units (Table 4-1 size
limits will be maintained). The fifth column in Tables 2-1 and the fourth column
in Table 2-2 list the current classification of the survey area.
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Some survey areas have been assigned more than one classification based on the
levels of activity found on floors, lower walls, upper walls and ceilings. During
the FSS design process, lower walls will typically be included and surveyed
with the floor area as a survey unit. If the upper walls and ceiling surface area is
of a different classification than the floor surface and lower walls (typically < 2
meters), the upper walls and ceilings will be surveyed as a separate survey unit.
Upper walls and ceilings in multiple adjacent survey units where the floor and
lower walls are a higher class than the upper walls and ceilings may be
combined into a single survey unit. Administrative controls within the Survey
Data Management System (SDMS) will ensure that each survey unit will have
only one classification. The use of the SDMS system is further discussed in
section 5.4.3.1. The sixth column in Table 2-1 and the fifth column in Table 2-2
provide the initial classification of the survey area as stated in the
Decommissioning Plan.

The seventh, eighth and ninth columns of Tables 2-1 and 2-2 present
summarized characterization data and an estimate of the variability within the
survey area, or sigma. The characterization data provided are the basis for the
classification of the survey areas. In several Class 1 areas, particularly areas
where major remediation activities will be performed, minimal or no
characterization has been performed. In these cases, and in cases where current
characterization data result in an unacceptably high value for sigma, the sigma
values will be determined by remediation support or turnover surveys. See
section 5.2.3.2 for additional detail. In survey areas where characterization has
not yet been performed, the last three columns in Tables 2-1 and 2-2 state
"Characterization Pending". The classification provided for areas with
characterization remaining to be performed is the initial classification presented
in the Decommissioning Plan. Prior to performing FSS in these areas, the
classification will be verified based on the pending characterization. NRC
approval is required if an area classification is lowered. Illustrations of survey
areas are presented in Attachment A.

Survey areas for structures that are demolished prior to license termination will
either be applied to remaining foundation or the remaining footprint (if the
foundation is removed). The need to FSS soil in excavated building footprints
before backfill will be evaluated on a case by case basis and documented in each
respective FSS Survey Package.

2.4.1 Changes in Classification

Classification of site areas is based on historical information and site
characterization data. Data from continuing characterization surveys,
operational surveys in support of decommissioning, routine surveillance
and any other applicable survey data may be used to increase survey area
classifications (from Class 3 to Class 2 and from Class 2 to Class 1), up to
the time of commencement of FSS, as long as the classification reflects
conditions that existed prior to remediation. After the FSS of a given
survey unit begins, the basis for any reclassification will be documented in
the Survey Package. If during the conduct of a FSS survey sufficient
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evidence is accumulated to warrant an investigation and reclassification of
the survey unit in accordance with section 7.4, the survey may be
terminated without completing the respective survey unit package.
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Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS Initial Sigma d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification InitialoTotal Beta Total Beta
(ft2) a j(in) Area b Classification C (dpm/100cm2) (dpm1 00M2 ) (dpml1lOOcm2)

Reactor Building (Building 1111): ( )
Inside Containment Vessel
* Area 2 - Work Space Inside CV @ 0' 4,019 374 2,244 Class 1 Class 1 Char Pending Char Pending Char Pending
(ClI 1 1 16Cx)

Area 1 - Test Area Inside at -25' 1,350 126 756 Class I Class 1 Post Decon Post Decon Post Decon
(Cli 1 1 15Cx)
* Area 18 - Canal E (Cl 110 111 Cx) 1,281 120 720 Class 1 - Class I Post Decon Post Decon Post Decon
* Area 23 - Quad A (C1 10 107Cx) 803 75 450 Class 1 Class 1 Post Decon Post Decon Post Decon
* Area 24 - Quad B (Cl 11 0 108Cx) 813 76 456 Class 1 Class I Post Decon Post Decon Post Decon
* Area 25 - Quad C (C 11 0 109Cx) 803 75 450 Class I Class 1 Post Decon Post Decon Post Decon
* Area 26 - Quad D (Cl 110 11OCx) 637 60 360 Class 1 Class 1 Post Decon Post Decon Post Decon
* Area 29 - Sub-Pile Room (C1 10 101Cx) 157 15 90 Class I Class 1 Post Decon 38,108 78,775

Area 30- Elevator Pit and Stair Well 210 20 120 Class I Class I Char Pending Char Pending Char Pending
(Cl 1 10 10O2Cx/l 03Cx/l 04Cx) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Additional Information
* Quad A Loose and Fixed Equipment
(E1111 101Cx) 21,355 28,047
* Quad C Loose and Fixed Equipment 431,717 3,653,248
(Ell11 102Cx)
* Quad D & Lily Pad Loose and Fixed Equip. 25,040 554,678
(E1111 103Cx)
* Quad B Loose and Fixed Equipment 133,778 1,887,744
(ElIII 104Cx)
* Quad D Loose and Fixed Equipment 120,355 1,728,637
(E1111 105Cx) 88,824 158,320

10,073 941 | 5,646 |
Reactor Building (Building 1111):

Outside Containment Vessel
* Area 1 - General Floor Area @ grade 9,449 878 5,268 Class 112 Class 2 Char Pending Char Pending Char Pending

* Area 3 - Canals
o Canal F (C11i1 104Cx) 382 | 36 216 Class 1 1 Class 1 I Post Decon Post Decon Post Decon
. Canal G (C11i1 105Cx) 580 54 324 Class 1 Class 1 Post Decon 687,144 6,107,314
o Canal H (ClIII 103Cx) 455 43 258 Class 1 Class I Post Decon 13,212 54,926
*Area 4 - Shop Area (C11 203Cx)
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Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS Intial . d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification 2nitia Sigma TMetan Net Total Beta
(ift) (in

2
M) Area b Classification'C (dpmn/lO0cm) Total1 Beta Total Beta2

o Rooms 102 &103, Exp Ctrl Annex 806 75 450 Class 3 Class 2
o Room 104, Office 400 38 228 Class 3 Class 2 220 144 551
° Room 105, Office 441 41 246 Class 3 Class 2 _
* Count Rooms (Cli1 204Cx)
o Room 5, Experiment Control Room 1,156 108 648 Class 3 Class 2
o Room 6, Counting 80 8 48 Class 3 Class 2

Room 7, Janitor Closet 124 12 72 Class 3 Class 2 608 335 1952
Room 8, Restroom 498 47 282 Class 3 Class 2

o Room 9, Locker 197 19 114 Class 3 Class 2
o Room 10, Personnel Decontamination a 120 12 72 Class 3 Class 2
* Area 11 - Office Area Mezzanine
(C III 208Cx) . .-
o Room 15, Reactor Control Room 872 82 492 Class 2 Class 2
o Room 16, Restroom, +12 Elevation 80 8 48 Class 2 Class 2
o Room 28, Storage 87 9 54 Class 2 Class 2
o Rooms 202/203, Elec Equip & Parts Storage 806 75 450 Class 2 Class 2
• Room 204, Office 400 38 228 Class 2 Class 2
o Room 205, Office 441 41 246 Class 2 Class 2 6,254 2,957 17,749
o Room 206, Office 171 16 96 Class 2 Class 2
o Room 207, Office 171 16 96 Class 2 Class 2
e Room 208, Office 171 16 96 Class 2 Class 2
• Room 209, Office 171 16 96 Class 2 Class 2
o Pipe Chase 1746 5 30 Class 2 Class 2
*Area 20 - Work Area @ -15'(C11 202Cx) 7,790 724 430 Class 1 Class 2 Char Pending Char Pending Char Pending
* Reactor Bldk Sub-basement (ClI1 201 Cx)
oArea 21- Work Area @-25' 3,013 | 280 1,680 | Class 1 Class2 7720 6,280 25,058
oArea 22 -Pump Room Area +Roof 1,366 | 127 | 762 | Class 1/2 | Class 2- T 70 1 6 ,5

* Penthouse Areas (CI11 209Cx) .
Room 31, East Penthouse N/A N/A N/A N/A | Class 2 Char Pending Char Pending Char Pending

Area 33 -Air Lock 1 & 2 (C11 206Cx) 121 12 72 Class 1 Class 1 Char Pending Char Pending Char Pending
30,840 .2,878 17,268

* Building Exterior (Cl11 301Cx) I
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Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification Initial Sigma ToMean Neta Moaxlu Neta
(ft2) a (ine) Area b Classification c (dpm/lO0cm 2) Total BeaTtlBeta

• Building Roof 13,110 1,218 2,609 Class 3 N/A Char Pending Char Pending Char Pending

Additional Information
* Reactor Bldg Loose and Fixed Equipment
(C1111 101Cx) 1,061 148,117
* Rx Bldg & Canal E Loose and Fixed Equip
(ClIII 106Cx) 252,936 13,079,207

82,107 |7,646 | 26,741|
Hot Laboratory (Building 1112):

* Hot Cells (C1112 107Cx)
o Room 1, Hot Cell #1 342 32 192 Class I N/A
o Room 2, Hot Cell #2 138 13 78 Class I _ N/A
o Room 3, Hot Cell #3 96 9 54 Class 1 N/A
o Room 4, Hot Cell #4 64 6 36 Class I N/A Post Decon 1,547,828 11,664,262
o Room 5, Hot Cell #5 64 6 36 Class 1 N/A
o Room 6, Hot Cell #6 64 6 36 Class 1 N/A
o Room 7, Hot Cell #7 64 6 36 Class 1 N/A

Mezzanine above Hot Cells 1-2 1,000 93 558 Class 1 Class 1/2 Post Decon 151,979 597,660
(C 1II12 109C x) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* Mezzanine above Hot Cells 317 ,005 94 564 Class I Class 1/2 Post Decon 989,411 4,462,502
(C l1 12 ll1OCx)__ _ _ __ _ _ _ _ _ _ _ ___ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _

* Cold Work Areas (Cl 112 203Cx) _

Room 8, Cold Work Area + Air Lock 2,219 207 1,242 Class 1 Class 2
oRoom 8A, Vestibule 44 5 30 Class 2 I Class2 Post Decon 11,398 288,801
oRoom 9, Manipulator Repair Shop 409 38 228 Class I_ Class2 2
¢Room 10, Office 117 1 1 66 Class 2 _ Class2 2
* Lavatory Areas (C 11I2 205Cx)

Room 11, LockerArea 217 21 126 Class 1 N/A
o Room 12, Cold Lavatory 142 14 84 Class 1 N/A

Area 13 - Pipe Space 61 6 36 Class 1 N/A
o Room 14, Change Room 183 18 108 Class 1 N/A Post Decon 11,834 78;234

Room 15, Hot Lavatory 279 26 156 Class 1 N/A
o Room 15A, Closet 24 3 18 Class 1 N/A_
* Room 16, Hot Work Area (C1112 202Cx) 2,155 201 1,206 Class I N/A Post Decon 628,257 1,667,274

Plu Broo Reco Deomsinn Prjc - Reiso 0 Deebr,20
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Final Status Survey Plan

Table 2-1 - Survey Area Classification

Estimated
Facility or Survey Area Area Area Surface Classification 0M2) Total Beta Total Beta(ft2) a (in) j Area b Classification c (dpm/1Ocm (dpmI1IO0cm 2) (dpmllb00cm 2)

• Hot Handling Area (0l1112 106Cx)__ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

•Room 17, Hot Handling Room 692 J 651 390 [ Class 1I Class 1/2 J Post Decon I Post Decon I Post Decon
Area 26-Valve Pit 1841 181 108 [ Class 1j N/A 1_ __I ___I. _ _

* Area 18 -Canal J (C01112 105Cx) 435 1 411 246 Class 1 j Class 1 J Post Decon Post Decon Post Decon

• Hot Dry Storage (C01112 103Cx) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• Room 19, Hot Dry Storage 900 84 504 Class1I N/A _ _ _ Do Pos _ _ _o _ _ _ Dco
Room 19A, Off-Gas Clean-up 174 17 102 Class 1 N/A Ps eo otDcnPs eo

Room 19, Removable Slabs & area above 73 74 444 Class I N/A Post Decon Post Decon Post Decon
Area 20 - Canal K (Cl 11 2 104Cx) 799 751 450 Class 1 Class 1 Post Decon Post Decon Post Decon

*Decontam ination Areas (0l1112 204Cx) _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

oRoom 21, Storage + Roof 246 23 138 Class 1 Class 1/21
oRoom 22, Repair Shop 646 61 366 Class 1 _ Class 1/2

___ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ ___ __ __ __ ___ _I ___ __ ___ __ ___ ___ __ __ __ ___ __ ___ __ ___ __ ___ __ ___ __ __3 96___ _ 1 1 1_ __ _ _ _ 6 02_ __ _36 0 _

oRoom 23, Decontamination Room 387 36 216 Class I Class 1/2 Ps eo 9,1 ,0,6
Room 24, Storage 591 55 330 Class 1 Class 1/21 ______ _______

*Hot Pipe Tunnel (0I1112 108Cx) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Area 25A - Hot Pipe Tunnel 1,413 132 792 Class I Class I
Area 25B - Hot Pipe Tunnel 1,474 137 822 Class I Class 1 Post Decon Post Decon Post Decon

oArea 250 - Hot Pipe Tunnel 1,112 104 624 Class 1 Class I________________
*Room 27, Mezzanine (0I1112 112Cx) 1,412 132 792 Class I Class 1/2 Char Pendling -. Char Pending Char Pending
*Building Exterior (0l1112 301 Cx)________________
oBuilding Roof 14,134 1,313 1 1,313 Class 2 N/A 265 [ 360 917
oBuilding Exterior 14,047 11,305 1,305 Class 3 N/A_______________

Additional Information_____________________________________________________
* Hot Cells Loose Equipment & Material 10,691,780 61,910,893
(0I1112 l 01 x) _ _ _ _ _ _ _

* Hot Lab Loose Equipment & Material 412,081 33,401,830
(01 112 201 Cx) ______________________________________ 60,008 205,752

_____________________________48,126 1 4,487_I 13,832_
Reactor Service Equipment Building (1131) __________________________________________________

* SEB First Floor Areas (Dl1 131 403Cx). .

Area I - Shorn & Eauiomnent 2.218 1 207 1 1,242 1 Class 1/3 1 Non-Impacted I
o Room 1, Chem. Lab & Record j 394 . 37 222 Class 2/3 Non-Imn actedI

'iZ i 040 -I, -I 4
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Final Status Survey Plan

Table 2-1 - Survey Area Classirication

Estimated
Floor Floor Total FSS dMa e aiu e

Facility or Survey Area Area Area Surface Classification InitialSg CM2) d Mean Net Max Net
(t)a (in) Arab Classification C (dpm/l1 m2  otlBeaToa Bet

Area(dpm/100cm 2) (dpm/lb~cm)
o Room 2, Counting 143 14 84 Class 2/3 Non-Impacted

Room 3, Office 173 17 102 Class 2/3 Non-Impacted
Room 4, Corridor 104 10 60 Class 2/3 Non-Impacted

o Room 5, Office 87 9 54 Class 2/3 Non-Impacted
• Room 6, Locker 162 16 96 Class 2/3 Non-Impacted
o Room 7, Janitor's Closet 28 3 18 Class 2/3 Non-Impacted
o Room 8, Restroom Vestibule 16 2 12 Class 2/3 Non-Impacted
o Room 9, Vestibule 52 5 30 Class 2/3 Non-impacted
° Room 10, Corridor 195 19 114 Class 2/3 Non-Impacted
• Room 11, Control Room 1,083 101 606 Class 2/3 Non-Impacted
• Room 12, Chlorine 105 10 60 Class 2/3 Non-Impacted
o Room 13, Water Treatment 3,752 349 2,094 Class 2/3 Non-impacted
o Room 15, Boiler 1,667 155 930 Class 2/3 Non-Impacted
o Room 16, Parts and Storage 290 27 162 Class 2/3 Non-impacted
o Room 17, Vertical Lift 149 14 84 Class 2/3 Non-impacted
o Room 18, Engine Room 5,372 500 3,000 Class 2/3 Non-impacted
*SEB Mezzanine Areas (D1 131 4Q4Cx)
o Room 1A, Instrument Repair 221 21 126 Class 3 Non-Impacted
o Room 2A, Instrument Repair 270 26 156 Class 3 Non-Impacted
Room 3A, Instrument Repair 320 30 180 Class 3 Non-Impacted 1,819 1,564 4,859
Area 14 - Mezzanine 358 34 204 Class 2/3 Non-Impacted ,

- Room 19, Chemical Storage 1,526 142 852 Class 2/3 Non-Impacted
- Room 19A, Chemical Storage 393 37 222 Class 1/3 Non-Impacted Post Decon 12,791 91,375

*_Cold Pipe Tunnel_(D1131 406Cx)
o Area 23 - CPT (under SEB) 1,890 176 1,056 Class I Class 3
o Area 23 - CPT (from 1131 to 1152) 1,098 103 618 Class 1 Class 3
° Area 23 - CPT (under 1152) 570 53 318 Class 1 Class 3 P
o Area 23 - CPT (from 1151 to 1152) 366 35 210 Class I Class 3 Post Decon
- Area 23 - CPT (under 1151) 111 11 66 Class 1 Class 3
o Area 23 - CPT (from 1111 to 1131) 2,347 219 1,314 Class 1 Class 3
* SEB Basement Areas (DI 131 402Cx)
o Room 20, Auxiliary Equipment 1,0201 951 570 | Class 3 1 Non-Impacted I

Room 21, Water Treatment Pump 1,543 144 864 Class 3 Non-Impacted
- Area 22 -Clear Well 4231 40 [ 2401 Class 3 J Non-impacted

319 501 1 1,021
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Final Status Survey Plan
Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS .i. Sigma d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification Initial Sigma Mean Neta TMtaxmBeta
(2)a (in) Area b Classification c (pn/1 m(dOmcm)0Tota Bet Total Beta2

o Area 24 - Generator/Compressor Pit 460 43 258 Class 3 Non-impacted
• Room 25, Electrical & Batteries 914 85 510 Class 2/3 Non-Impacted
o Area 26 - Pit 88 9 54 Class 3 Non-Impacted
• Closet, Basement 40 4 24 Class 3 Non-Impacted

* Building Exterior (D1131 405Cx) . ._._.
o Building Roof 16,985 1,578 1,578 1 Class 2 I N/A 199 467 699
o Building Exterior Walls 4,123 383 383 Class 3 N/A

Additional Information
* SEB Loose Equipment & Material 294 74,070
(D1131 401Cx) _ 75 2,071

51,056 | 4,763 | 18,773 |
Fan House Building (1132):

* First Floor Operating Area (Cl 132 201 Cx)
o Room 1, Operating Area 2,772 258 1,548 Class I Class 1/2
o Room 2, Restroom 94 9 54 Class I Class 1/2
o Room 3, Janitor's Closet 55 6 36 Class 1 Class 1/2 Char Pending Char Pending Char Pending

Room 4, Deionizer 155 15 90 Class 1 Class 1/2
o Room 5, Office 64 6 36 Class 1 Class 1/2
* Basement Areas (Cl 132 102Cx)
o Room 6, Air Monitor 174 17 102 Class I | Class I___
o Room 7, Sump Room 217 21 126 Class 1 Class I
o Room 8, Equipment Room 2,906 270 1,620 Class 1 Class 1
o Area 9, Tunnel to Rx Bldg 1111 420 40 240 Class 1 Class 1 Post Decon Post Decon Post Decon
• Area 10, Stairwell 96 9 54 Class I Class 1
o Resin Pit 136 13 78 | Class 1 Class 1
• Pipe Trench 183 18 108 | Class 1 Class 1
* Building Exterior (C1132 301 Cx)
o Building Roof 3,897 3621 362 Class 2 N/A 99 580
oBuildingExteriorWalls 4,445 413 413 Class2 N/A 186

15,614 1,457 j 4,867 |
Waste Handling Building (1133):

* Operating Areas (C1133 104Cx)
- Room 1, Operating Area
- Room 2, Decontamination I

1,951 1 182 1 1,092 1 Class 1 | Class 1/2 Post Decon
414 39 234 Class 1 Class 1/2

Post Decon I Post Decon
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Final Status Survey Plan
Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS Intial Sigma d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification InCitilma T M ean Total Beta

(f)a (in) Area b Classification C (dpmll1c ) (dpm/1lOOCM 2) (dpm/lbOcm2)
• Area 16 - Stair Housing 97 10 60 Class 1 N/A

*_Laundry Area (C1133 201 Cx)_
o Room 3, Laundry 222 21 126 Class 1 Class 1/2
• Room 4, Clean Clothing 171 16 96 Class 1 Class 1/2
• Room 5, Storage 85 8 48 Class 1 Class 1/2
o Room 6, Laboratory 155 15 90 Class 1 Class 1/2
• Room 7, Office 150 14 84 Class 1 Class 1/2
o Room 8, Corridor 121 12 72 Class 1 Class 1/2 Char Pending Char Pending Char Pending
o Room 9, Janitor's Closet 19 2 12 Class 1 Class 1/2
o Room 10, Closet 15 2 12 Class 1 Class 1/2
o Room 11, Contaminated Change 122 12 72 Class I Class 1/2
o Room 12, Clean Restroom 120 12 72 Class I Class 1/2
o Room 13, Corridor 127 12 72 Class 1 Class 1/2
• Pipe Chase 21 2 12 Class I Class 1/2
* Room 14, Boiler Room (1133 202Cx) 411 39 234 Class 1 Class 1/2 Char Pending Char Pending Char Pending
* Basement Work Areas (Cl 133 102Cx)
¢ Room 15, Access & Work Area 1,563 146 876 Class I Class 1 Post Decon Post Decon Post Decon
• Room 19, Access Tunnel 347 33 198 Class I Class 1
* Evaporator Work Areas (C1133 103Cx) .
• Room 17, Preparation 4061 38 228 Class 1 Class 1
• Room 18, Evaporator 406 38 228 Class 1 Class 1 Post Decon Post Decon Post Decon
* Mezzanine (Cl 133 105Cx)' 1,350 1 126 756 Class 1 N/A Char Pending Char Pending Char Pending
* Building Exterior (C1133 301Cx) _ ._.____
o Building Roof 4,726 439 439 Class 2 N/A | 16 349
• Building Exterior Walls 3,821 355 355 Class 2 N/A 164

14,869 1 1,391 4,376
Primary Pump House (1134)

*_Interior Rooms (C1134 201 Cx)
Room 1, Pump 171 16 - 96 Class 1 Class 2

o Room 2, Pump 171 16 96 Class 1 Class 2
Room 3, Pump 171 16 96 Class 1 Class 2 P | 1,052,432 5,288,932

o Room 4, Heat Exchanger 1,073 100 600 Class 1 Class 2 Post Decon 1,046,611 | 4,986,792
o Room 5 149 14 84 Class 1 Class 2
_ Room 6, Bypass Delonizer 257 24 144 Class 1 Class 2
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Final Status Survey Plan
Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS Intal d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification Initial Sigma ToMan Neta Mxtiu Neta
(f)a M)b Classification e (dpm/1Ocm otalMBet TotaMBet

(t) (n) Area (dpm/IOcm) (dpm/1~c 2

(m2)
Exterior Rooms (C1134 202Cx)

o Room 7 636 60 360 Class 1 Class 2
o Room 8 990 92 552 Class I Class 2 Post Decon 6,998 275,028

Mezzanine 544 51 306 Class 1 Class 2
* Resin Pit (C1134 203Cx) 136 13 78 Class 1 Class 2 Post Decon Post Decon Post Decon
Building Exterior (C1134 301 Cx)

o Building Roof' 5,220 485 485 Class 1 N/A 294 115 713
oBuilding Exterior Walls 4,3161 406 406 Class I N/A

13,834 1,293 3,303_
Reactor Office and Laboratory Building (1141)

*Area 1, Northeast Stair Hall (C1141 203Cx) 291 1 28 168 Class 2 Class 2 1 631 818 1 1,575
* Elevator Areas (C1141 202Cx)
oArea 2, Elevator & Shaft 60 | 6 36 Class 2 Class 2 380 249 941
oArea 3, Elevator Machinery 143 1 14.1 84 | Class 2 I Class 2 380
* Vault Areas (C1141 206Cx)
o Area 4, Cold Test Area 2,491 232 1,392 Class 1 Class 2
o Area 5, Airway 700 66 396 Class 1 Class 2
o Area 8, Vestibule 99 10 60 Class 1 Class 2
o Area 9, Restroom 82 8 48 Class 1 Class 2
• Area 10, Janitor's Closet 38 4 24 Class 1 Class 2 8,234 3,204 38,865
o Area 11, Building Service Equipment 1,767 165 990 Class 2 Class 2 400 586 2,155
o Area 14, Tool Crib 265 25 150 Class 2 Class 2
o Area 15, General Shop Area 813 76 456 Class 2 Class 2
• Area 16, Telephone Exchange 303 29 174 Class 2 Class 2
o Area 17, Vault 188 18 108 Class 1 Class 2
* Area 6, Sump (C1141 208Cx) 530 50 300 Class 1 Class 2 321 209 781
* Area 7, Crawl Space (C1141 21 OCx) 3,782 352 2,112 Class 3 Class 2 121 450 608
* Instrument Areas (C1141 207Cx)
o Area 12, Counting Rooms 357 34 204 Class 2 Class 2 1
o Area 13, Electronic Shop 317 30 180 Class 2 Class 2 880 j 715 2,589
o Area 13A, Calibration Room 177 17 102 Class 2 Class 2 I I I
*Utility Tunnel (C1141 209Cx) . 2,064 192 192 Class 1 N/A | Post Decon Post Decon Post Decon
* First Floor Offices (C1141 211 Cx)
- Lobby 505 1 47 1 282 i Class3 i Class2 1 565 1 263 | 1,664
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Final Status Survey Plan

Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS I Sigma d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification nMiti2alim ToMan Neta Max Neta
(ft2) a (in) Area b Casfcto dm1(dpml1 00cm2) (dpmfll 0CM2)

o Room 100, Office 214 20 120 Class 3 Class 2
• Room 101, Office 214 20 120 Class 3 Class 2
" Room 102, Office 214 20 120 Class 3 Class 2
• Room 103, Office 209 20 120 Class 3 Class 2
o Room 104, Office 176 17 102 Class 3 Class 2
o Room 105, Office 191 18 108 Class 3 Class 2
° Room 106, Office 176 17 102 Class 3 Class 2
o Room 107, Office 214 20 120 Class 3 Class 2
• Room 108, Office 197 19 114 Class 3 Class 2
"Room 109/110/111, Classroom 653 61 366 Class 2/3 Class 2
" Room 121, Conference 484 45 270 Class 2/3 Class 2
o Room 122, Office 300 28 168 Class 2/3 Class 2
> Room 123, Office 197 19 114 Class 2/3 Class 2
" Room 124, Office 200 19 114 Class 2/3 Class 2
" Room 125, Office 200 19 114 Class2/3 Class2
" Room 126, Office 212 20 120 Class 2/3 Class 2
" Restroom, Men's, +0 Elevation 177 17 102 Class 2 Class 2
" Restroom, Women's +0 Elevation 158 15 2 Class 2 Class 2
" Lavatory, +0 Elevation 32 3 18 Class 2 Class 2
" Janitors Closet, +0 Elevation 30 3 18 Class 2 Class 2
" Pipe Chase, +0 Elevation 39 4 24 Class 2 Class 2
" Hallways, +0 Elevation North/South 307 29 174 Class 3 Class 2
* First Floor Work Areas (Cl 141 212Cx)
"Room 112, First Aid 303 29 174 Class 2 Class 2
"Room 113, Office 100 10 60 Class 2 Class 2

Room 114, Health & Safety Operations 406 38 228 Class 2 Class 2
" Room 115, Office 341 32 192 Class 2 Class 2
" Room 116, Receiving 209 20 120 Class 2 Class 2 1,028 528 3,026
" Room 117/118, Electronic Laboratory 768 72 432 Class 1/2 Class 2
" Room 119/120, Electronic Laboratory 642 60 360 Class 1/2 Class 2
" Hallways, +0 Elevation East/Nest 1,725 161 966 Class 2 Class 2
* Middle Stairwell (C1141 204 Cx) 196 19 114 Class 2 Class 2 436 497 1,527
* Southeast Stairwell (C1141 205Cx) 196 19 114 Class 2 Class 2 2,080 1,490 6,438
* Second Floor Offices (Cl 141 213Cx)
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Final Status Survey Plan
Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification iticacm2) SigmaoMan Neta TotalxBueta
(if2) 8 (in) Area b Classification c (pm/1 (dpcmm/Tta Beta2 Total1 Beta2

Room 200, Office 202 19 114 Class 3 Class 2
Room 201, Office 214 20 120 Class 3 Class 2
Room 202, Office 214 20 120 Class 3 Class 2

• Room 203, Office 214 20 120 Class 3 Class 2
• Room 216, Office 214 20 120 Class 3 Class 2
• Room 217, Library 480 45 270 Class 3 Class 2
D Room 218, Office 214 20 120 Class 3 Class 2
• Room 219, Office 214 20 120 Class 3 Class 2 742 305 3,564
o Room 220, Office 214 20 120 Class 3 Class 2
o Room 221, Office 214 20 120 Class 3 Class 2

Room 222, Office 523 49 294 Class 3 Class 2
o Room 223, Office 214 20 120 Class 3 Class 2
• Restroom, Men's, +12 Elevation 134 13 78 Class 2 Class 2
o Restroom, Women's +12 Elevation 45 5 30 Class 2 Class 2
o Janitor's Closet 1, +12 Elevation 28 3 18 Class 3 Class 2
o Hallways, +12 Elevation North/South 727 68 408 Class 3 Class 2

*_Second Floor Work Areas (C1141 214Cx)
-Room 204, Materials Laboratory 345 33 198 Class I Class 2
o Room 205, Materials Laboratory 301 28 168 Class 1 Class 2
° Room 206, Materials Laboratory 345 33 198 Class 1 Class 2
-Room 207, Chem. Lab Storage 352 33 198 Class 1 Class 2
o Room 207A, Counting 160 15 90 Class 1 Class 2
o Room 208, Office 164 16 96 Class I Class 2
o Room 208A, Darkroom 133 13 78 Class 1 Class 2
- Room 208B, Darkroom 133 13 78 Class I Class 2
-Room 209, Chem. Laboratory 312 29 174 Class I Class 2 65,994 39,099 293,254
° Room 210, Chem. Laboratory 312 29 174 Class 1 Class 2
¢ Room 211/212, Chem. Laboratory 695 65 390 Class 1 Class 2
o Room 213, Chem. Laboratory 349 33 198 Class 1 Class 2
o Room 213A, Chem. Laboratory 362 34 204 Class 1 Class 2
o Room 214/215, Chem. Laboratory 417 39 234 Class I Class 2
o Janitor's Closet 2, +12 Elevation 23. 3 18 Class 1 Class 2
o Pipe Chase, +12 Elevation 33 4 24 Class 1 Class 2
o Hallways, +12 Elevation East-West 855 80 480 Class 1 Class 2
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Final Status Survey Plan

Table 2-1 - Survey Area Classification

Estimated
Floor Floor Total FSS Initial Slgma d Mean Net Maximum Net

Facility or Survey Area Area Area Surface Classification sifat 0icm2) gaMan Neta Totai Beta
(ft) a M) Area b Clasifictioncc(dm )1(dpmll 00CM 2) (dpmll 00cm 2)

* Building Exterior (C1141 215Cx) _ _
Building Roof 11,540 1,072 1,072 Class 2 N/A 366 595 f 1,093

o Building Exterior Walls 18,675 1,735 1,735 Class 3 N/A t
Hot Retention Area (1155)

*AII Areas (C 155102Cx) 4,050 377 2,262 | Class 1 Class 1 Char Pending Char Pending Char Pending
Reactor Security Building (1191)

* All Areas (D1191 401Cx)

* Room 100, Visitor Control 470 44 264 Class 3 Non-impacted
* Room 101, Utility 28 3 18 Class 3 Non-Impacted 222 177 523
* Room 102, Furnace 52 5 30 Class 3 Non-Impacted
* Lavatory 34 4 24 Class 3 Non-impacted
. Building Exterior (Cl191 402Cx) 1,701 158 158 Class 3 Non-impacted 91 -12 138

=_____________________________ 2,285 214 494 ____.:_______.______;_(I__:___.____i:__:________
'Note: The majority of the numerical values provided in the floor areas (fit) column were taken from Plans of Buildings and Structures, Lewis Research Center, Plum Brook Station, datAd

June 1974. In locations where that document did not provide numerical values for the "floor" areas, drawings were used to estimate the "floor" surface areas.
b Note: Unless otherwise noted Class XfY designates the floors, and lower walls are Class X while the upper walls and Ceilings are Class Y.
c Note: Initial Classifications derived from table 4-2 of the Decommissioning Plan.
d Note: Large Sigma values for areas specified in this table shall be recalculated using post decontamination survey information.
e Note: Portions of the ROLB Roof supported ventilation blowers from the laboratories below. The area (East/West Section) where the blowers were removed shall be treated as Class

All other areas shall be treated as Class 2.
Note: Structure demolished or expected to be demolished prior to FSS. Any concrete structure remaining shall be classified according to the classification of the open land survey are 3s

containing the structure and surveyed appropriately.
g Note: Area classification increased based on a review of the historical use of the area as an area for the decontamination of contaminated personnel.
hNote: Area classification increased due to contaminated systems being removed the areas resulting in a personnel contamination event.
i Note: Area classified as a Class 1 area due to the contamination area posting present during the early phases of the project.
Note: Area classified as a Class 1 areas due to the removal of highly contaminated components from the pump house rooms through the roof penetrations and the discovery of discre e

particles during the initial scoping surveys.
k Note: Area classified as a Class 1 area due to the high contamination area posting present during the early phases of the project.
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Final Status Survey Plan

Table 2-2 - Environmental Survey Area Classification
Survey TSurvey FSFIii[ igad r Mean Maximum

PBRF Survey Area Area ) Area FS b Initia Package ID Isotope Sigma Measurement Measurement
EmegecyReentonBainClassification Classificationct_____ .____ (pCilg) I (pciig) (PC!/g)

Emergency Retention Basin Ati'5%'' ''$$; ;;it t s"',J

'*co 0.6009 0.56406 2.1436C1 137 Cs 9.7326 13.079 37.653

60CO 1.727 2.149 7.610
*All Areas (A2100 101Cx) 60,000 5,575 Class 1 Class I C3 137Cs 18.690 37.72 81.940

60CO 0.1143 0.1381 0.7049
C4 137cs 1.128 1.224 4.459

Effluent Pathways 1 . "@ i 1 / ' 4':o' i

* Drainage Systems (Storm Sewers) N/A N/A Class 1 Class 1 C1 137C° Char Pending Char Pending Char Pending
(A2200 101Cx) Cs______I_____,,. _

; Pentolite Ditch & Environs (A2300 574,000 53,327 Class 1 Class /Non- 1co 1.737 1.120 16.65

Cs137 109.3 37.51 1,019

Environmental Areas ; i . ,:r-te -- " --- *----

60Co 0.01326 0.05172 0.08278
,C 13 7

Cs 0.10468 0.29297 0.48578

60Co 0.16979 0.11662 0.87453
* South Southwest Unit (A2400 301Cx) 125,000 11,613 Class 2/3 Class 3 C2 137cS 0.09363 0.21873 0.44134

6o00 0.02906 0.06827 0.08004
C3 '37Cs 0.07320 0.09891 0.2587

'loco 0.01164 0.04291 0.06650
South Southeast Corner (A2400 C137Cs 0.07518 0.23082 0.36748

302Cx) 60Co 6.0365 1.8708 37.151
Note: Contains the WEMS Spill area, the 122,891 11,417 Class 1/2 Class 1/3 C2 17c6
south ERB berm and portions of the east and 60s 39.250 15.327 217.90
west ERB berm. 6000 0.03374 0.07008 0.1639

03 13705 0.7132 0.2687 5.293
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Final Status Survey Plan
Table 2-2 - Environmental Survey Area Classification

Survey Survey FSS Initial Sigmad Mean MaximumPBRF Survey Area Area Area F b Initial Package ID Isotope Sigm Measurement Measurement
______________________ Classification' Classificationc (p01(g) (pclg) (p01(g)

C Co 0.00181 0.04259 0.04662
Cl 1

3 7
Cs 48.003 19.657 150.58

0m- o 0.09183 0.09689 0.22770* Southwest Unit (A2400 303Cx) 02 137
cs 95.371 110.51 207.50Note: Contains portions of the WHB Spill 125,000 11,613 Class 1/2/3 Class 1/3 mC 0.03692 0.07894 0.1263Area and the Waste Storage Pad. 03'loco 26.7369 0.078724 01563.

C3 137cs 26.73 0.08724 153.2
C4 60Co 0.02039 0.05180 0.09207
* 137Cs 2.566 0.6389 22.52

'loco 0.00741 0.04558 0.06258
Cl I37CS 0.08350 0.26198 0.42556

* Southeast Unit (A2400 304Cx) in0 o 0.01652 0.07273 0.08990Note: Contains the north ERB berm and 105,895 9,838 Class 1/2 Class 3 C2 137c °1658 0.2793 1.060portions of the east and west ERB berm. . .
C 60Co 0.02478 0.05683 0.08088
03 137 Cs 0.4235 0.2109 2.606

iGCo 0.02666 0.05054 0.10171* Northwest Unit (A2400 305Cx) C1
Note: Contains the HRA, WHB, FH, portions 108,608 10,091 Class 1/2 Class 1/3 1370s 0.47620 0.51620 1.5203of the Hot Lab, and portions of the WHB spill .CCo 0.02459 0.07325 0.1377area. 0237c 0.2784 0.3151 1.449

C1 60Co 0.01475 0.04701 0.07637
* Northeast Unit (A2400 306Cx) '37Cs 0.09803 0.23683 0.38934Note: Contains the CRAs and ERB Spill 117,542 10,921 Class 1/2 Class 3 60Co 0.06809 0.1199 0.3239

137 Cs 1.261 0.5769 8.185

'Co 0.00421 0.03420 0.03973
* North Northwest Unit (A2400 307Cx) _ _ 

137cs 0.12943 0.26071 0.49599
Note: Contains the Rx Bldg, ROLB, PPH, 74 626 6,933 Class 1/2 Class 1/3 C2 60c0 0.00735 0.03369 0.05632portions of the Hot Lab, and PPH resin spill ,_ _ 13705 0.02758 0.05655 0.12184area. COCo 132.0 86.46 604.8

03 137cs 0.1697 0.365 0.7686
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Final Status Survey Plan
Table 2-2 - Environmental Survey Area Classification

Survey Survey FSS Initial Sigmad Mean Maximum
PBRF Survey Area Area Area sb catio Package ID Isotope (pCi/g) Measurement Measurement

(f~ Classification" Packageaton .P g Measuemen

60Co 0.00401 0.04431 0.05089
- 137cs 0.11521. 0.26315 0.43784

* North Northeast Unit (A2400 308Cx) 60Co 0.7439 1.216 4.914
Note: Contains the SEBc and portions of the 121,072 11,248 Class 112 Class 3 C2 137Cs 24.50 4.595 162.3
Sludge Basins and Precipitator. 24_50_4_95______

loCo 0.01902 0.05014 0.06873
C3 1 3 7

Cs 0.05269 0.08165 0.3466
N eCC Co 0.01073 0.04560 0.07090

- Northern Unit (A2400 309Cx) '3 7
Cs 0.09318 0.23966 0.39998

Note: Contains portions of the Precipitator 110,287 10,246 Class 1/2/3 Class 3 Co . .
and portions of the Sludge Basins. 02Co 0.01325 0.04299 0.05908

C2 137cs 0.1390 0.2868 0.7121

0Co 0.00925 0.04903 0.06385

* Far Northern Unit (A2400 31OCx) C- 137cS 0.16384 0.30677 0.61130
Note: Contains the Compressor Bldg, Gas 89,817 8,345 Class 3 Class 3 C2 60Co 0.02835 0.06782 0.1038
Storage Structure and Cryogenic and Gas 137Cs 0.1667 0.3156 0.7604
Supply Farm. CCo 0.01718 0.04392 0.05579

03 137cS 0.06154 0.09394 0.2161

* Open land areas outside the PBRF 60Co 0.7930 0.6555 4.567
Fence (A2500 30111) 1,524,748 141,649 Class 1/3e N/A C1
Note: Areas to serve as buffer zones to 137Cs 4.036 2.106 19.080.
impacted areas inside the fence (estimated) I i

: ;.. .,:3,259,486 302,816 ___-,_. _.- .

a. Area estimated from facility drawings.
b. Characterization Survey Units are not necessarily reflective of the FSS survey unit breakdown.
c. Initial classifications taken from Table 4-2 of the Decommissioning Plan.
d. Large Sigma values for areas specified in this table will be reevaluated prior to establishing values for final status survey design (using supplemental characterization or post remediation survey

information).
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3.0 RADIOLOGICAL CONTAMINANTS AND DCGL

The goal of the PBRF decommissioning project is to release the site for unrestricted use
in compliance with the NRC's annual dose limit of 25 mrem/yr plus ALARA. The NRC
dose limits apply to residual radioactivity that is distinguishable from background.

Site-specific dose assessments were performed to calculate the DCGL for surface soil,
structures, and embedded pipe. The surface soil DCGL may conservatively be applied to
subsurface soil. RESRAD 6.21, RESRAD 6.0, RESRAD-BUILD 3.22, and the
Microshield code were used for these dose assessments. Model input parameters were
developed and justified for each assessment.

During the development of the FSSP, it was determined that a modification of the
previously approved Building Reuse and Subsurface Structure dose assessments and
DCGL calculations was necessary. The dose assessments and DCGL calculations for
surface soil, Building Reuse and Subsurface Structure scenarios are described in detail in
Attachment B, "Approach and Basis for Development of Site-Specific Derived
Concentration Guideline Levels (DCGL)" of this FSSP. Any future changes to modeling
parameters will be made in accordance with the license conditions that govern revisions
to the Final Status Survey Plan.

3.1 Site-Specific DCGL for Soil and Structures

The DCGLs for surface soils and structures are listed in Tables 3-1 and 3-2, respectively.
The DCGLs listed in Tables 3-1 and 3-2 will not be increased without first seeking NRC
approval.

Table 3-1 DCGLs for Surface Soils

Radionuclide DCGL
(pCi/g)

Co-60 3.8

Sr-90 5.4

Cs-137 14.7

The structure DCGLs (designated as DCGLS) are listed in Table 3-2. The DCGLS are the
surface activity level in dpm/I00 cm2 that will be used during FSS to determine
compliance with the 25 mrem/yr unrestricted use criterion.
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Table 3-2 Structure DCGLs

Radionuclide DCGLS
(dvm/l 00 cm 2)

Co-60 11,000

Sr-90 33,100

Cs-137 40_500

Eu-154 4,500

H-3 9.1E+06

I-129 14,900

U-234 31,500

U-235 27,100

U-236 33,200

3.2 DCGL for Other Media

Other media that will undergo FSS include subsurface soil, remaining concrete
foundation pads (for buildings that are released in accordance with the
operational release program), and possibly buried pipes such as storm drains.
Note that current plans call for the removal of storm drains. The DCGL for
foundation pads and buried piping (if present) will be the same as BOP structure
DCGL. Buried pipe is any pipe not encased in concrete, such as the storm
drains.

The DCGL for any sediment and/or sludge will be the same as the surface soil.
The DCGL for subsurface soil will be the same as surface soil.

3.3 Radionuclide Mixture for FSS

The radionuclides listed in Tables 3-1 and 3-2 were selected after a detailed
evaluation of the current characterization data including concrete core samples
and smears collected for 10 CFR Part 61 analyses. The evaluation of
radionuclide mixtures and the relevance of the mixtures to implementing FSS
are described in Attachment A, "Radionuclide Distribution Basis for DCGL
Determination, and FSS of PBRF". Based on this evaluation, those
radionuclides that were less than 10% in aggregate of the total dose for both
structural scenarios and soils were eliminated and the mixtures were readjusted
to 100% based on the relative fractions of the radionuclides remaining after the
insignificant radionuclides were removed. The adjusted FSS mixtures, and the
corresponding DCGL listed in Tables 3-1 and 3-2 were used to calculate
surrogate and gross beta DCGL for structural surfaces and surrogate calculations
for volumetric analysis of soils. While it is believed that the nuclide mixtures
and distributions presented in Attachment A and summarized in the following
sections are comprehensive and indicative of the nuclide distributions present at
the facility, future characterization may result in additional distributions and/or
modifications to isotopic mixtures. In this event, any resulting revisions to this
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Final Status Survey Plan, Attachment A and adjusted gross DCGL calculations
will be submitted for NRC review (and approval) if required by license
conditions.

3.3.1 Soil Mixture

For soil, the doses from all radionuclides other than Cs-137, Co-60, and
Sr-90 totaled 0.5 mrem/yr. Because this dose is 2% of the 25 mrem/yr
limit, all of the radionuclides other than Cs-137, Co-60, and Sr-90 were
eliminated from further consideration. To ensure the 25 mrem/yr criterion
is met, any open land survey unit where the mean of FSS results indicates
that the dose may be greater than 24.5 mrem/yr shall be reviewed for
compliance with the unrestricted use limit. This review will be
documented as part of the survey unit release record. The final
radionuclide mixture to be used for DCGL determination is provided in
Table 3-3.

Table 3-3 Radionuclide Mixture for Soil

Radionucide Mixture Distribution

Cs-137 0.890

Co-60 0.026

Sr-90 0.084

3.3.2 Structure Mixture

Based on data reviewed to date and considering the PBRF operational
history, there appear to be three distinct radionuclide mixtures represented
in the on site structures. The first applies to the Hot Laboratory, the
second to the remaining structures designated as BOP and the third to the
Reactor Office and Laboratory Building (ROLB). All mixtures were
evaluated.

The results of all RESRAD-Build runs, i.e. BOP, ROLB and Hot Lab
mixtures in the Subsurface Structure and Building Reuse scenarios
indicate that for the smear sample population, the aggregate dose from six
radionuclides, i.e., Cs-137, Sr-90, Co-60, H-3, Eu-154 and 1-129 resulted
in 94% or more of the 25 mrem/yr limit in all BOP cases, the aggregate
dose from five radionuclides, i.e., Cs-137, Sr-90, Co-60, H-3, and Eu-154
resulted in 93% or more of the 25 mrem/yr limit in all Hot Lab cases and
the aggregate dose from seven radionuclides, i.e., Cs-137, Sr-90, Co-60,
H-3, I-129, U-234 and U-235 resulted in 93% or more of the 25 mrem/yr
limit in all ROLB cases (see Attachment A). Therefore, all remaining
radionuclides were eliminated.

For the core sample population, the aggregate dose from four
radionuclides, i.e., Cs-137, Sr-90, Co-60 and H-3, resulted in 90% or more
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of the 25 mrem/yr limit in all BOP cases and the aggregate dose from
three radionuclides, i.e., Cs-137, Sr-90 and Co-60 resulted in 92% or more
of the 25 mrem/yr limit in all Hot Lab cases (see Attachment A).
Therefore, all remaining radionuclides were eliminated. A nuclide
distribution based upon core sample analysis results can not be calculated
for the ROLB due to the fact that no positive core sample results were
available for the ROLB.

While acknowledging that the DCGL calculations do include an
assumption that up to 10% removable contamination will be present,
which is best represented by the smear sample mixture, the radiological
nuclide distribution found in concrete core samples is more representative
of the actual condition of structures that will remain and be subjected to
FSS because the majority of loose contamination will be removed during
remediation. Therefore, it is concluded that the nuclide distributions
derived from the cores samples are appropriate and conservative when
applied to structural surfaces outside of the ROLB. As no positive core
sample results were available for the ROLB, the smear nuclide distribution
for the ROLB was used.

The lowest total aggregate dose from the remaining radionuclides was
90% of the 25 mrem/yr criterion, which means that radionuclides
potentially representing a dose of 2.5 mrem/yr were eliminated. To ensure
the 25 mrem/yr criterion is met, any structural survey unit where the mean
of FSS results indicates that the dose may be greater than 22.5 mrem/yr
dose should be reviewed for compliance with the unrestricted use limit.
The FSS radionuclide mixtures, as established in Attachment A, are listed
in Table 3-4.

Table 3-4 FSS Radionuclide Mixtures for Structures

Hot Laboratory Balance of Plant ROLB
Co-60 .0079 .0784 .0101
Cs-137 .8345 .4145 .1729
H-3 ND .3535 .3971
1-129 ND .0282
Sr-90 .1577 .1536 .0417
U-233/234 ND ND .3382
U-235/236 ND ND .0119

*ND - Not Detected

3.4 Surrogate DCGL, Gross Beta Activity and the Unity Rule

Difficult-to-detect radionuclides (non-gamma emitters for soil and non-beta
emitters for structures) will be addressed by using a surrogate relationship to
another detectable radionuclide as recommended in NLTREG-1575 (MARSSIM).
A common example would be to relate a specific radionuclide, such as cesium-
137, to one or more radionuclides of similar characteristics such as Sr-90. This
directly applies to PBRF as gamma spectroscopy will be used to assess
volumetric soil samples in comparison against the DCGL for soil. In such cases,
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to demonstrate compliance with the release criteria for the survey unit, the
DCGL for the surrogate radionuclide, in this case Cs- 137, must be scaled to
account for the fact that it is being used as an indicator for an additional
radionuclide, Sr-90. The result is referred to as the surrogate DCGL.

For structural surfaces, the final DCGL for FSS design and implementation will
be a gross beta DCGL that represents the unrestricted use criterion of 25
mrem/yr. There are two steps required to determine the gross beta DCGL; 1)
perform a surrogate calculation to account for radionuclides that cannot be
readily measured by a beta detector (e.g., plastic beta scintillation, gas
proportional) with typical efficiency; and, 2) perform a gross activity DCGL
calculation on the surrogate DCGL values and other beta emitting radionuclides
determined to be present in significant fractions. The equations to be used were
derived in NUREG-1505, "A Nonparametric Statistical Methodology for the
Design and Analysis of Final Status Decommissioning Surveys" and are listed
below.

3.4.1 Surrogate Equation

The surrogate DCGL is computed based on the distribution ratio between
the difficult-to-detect radionuclides and the easy-to-detect radionuclides.
The surrogate DCGL is computed as follows:

Surrogate,,,, = 1

(DCG1) (DCGL2) DCGL3  
1DCGL,)'

Where:DCGLsur = Surrogate radionuclide DCGL

DCGL2,3. .. = DCGL for radionuclides to be represented by the surrogate

R, = Ratio of concentration (or nuclide mixture fraction) of radionuclide
"n" to surrogate radionuclide

For soils, using the DCGL presented in Table 3-1 and the soil nuclide
distribution presented in Table 3-3, the following surrogate calculations
can be performed;

1,C 111.71 pCIg
D4.7(CC-137) 5[.0 S-90)

For structural surfaces, using Cs-137 as a surrogate for H-3 and I-129, the
nuclide mixtures for structures presented in Table 3-4 and the structure
DCGL presented in Table 3-2, the following surrogate calculations can be
performed;
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3.4.1.1 Balance of Plant

DCGL,(C,I,137 4.03E4 dptnll00cm'
.3535 >

11 +( _0./41451
4.05E 9.10E(H,)

3.4.1.2 ROLB (Beta)

DCGL1(a-37) =2.79E' dpm/l00cm2

.3971 ').028,29F 1i~+ .1729 + .1729

4.05E(c, 137) 9.10EI6N ,J 1.49Et-i,2 9 )

3.4.2 Gross Beta and Alpha Equation

D CG LGB1

C.Jf +( fl )+( f3 ) + [ ft .

GL D DCGL [DCGL3 DCGLJ]

Where: DCGLGB = gross beta (or alpha) DCGL

f, = mixture fraction of radionuclide "n" and

DCGLI, = DCGL of radionuclide "n".

Note 1: The gross beta equation may also be used to calculate a gross
alpha DCGL for application in areas where DCGLs are established for
alpha emitters.

Note 2: Mixture fraction of a surrogate radionuclide is the equal to the
fraction of the surrogate radionuclide alone.

Note 3: The value of 1 in the numerator is replaced by the actual fraction
of beta (or alpha) emitters if less than 100% of the mixture.

Using the surrogate calculation presented above for Cs-137 and the
nuclide mixtures for structures presented in Table 3-4 and the structure
DCGLs presented in Table 3-2, the following gross beta calculations can
be performed;

3.4.2.1 Balance of Plant

DCGLGB= (.6465d,,&f-,1 =229,329 dpm/lOOcm
2

F.4145 ( .0784 ( .1536

4.03e(C.,37 +(l-lOE,4.,) 3.31E4(s,-9o).

3.4.2.2 Hot Laboratory

DCGLGB = 1.00 =38,341dpmlIOOcm'
.8345 .0079 .1577

4.0Ec,, llE4D0 3.31E(sr-so)
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3.4.2.3 ROLB

Beta

DCGLGB w =26,798 dpm /IOOcm 2

.1729 + .0101 + .0417
2.79E4+,-m 1 O +. ) 3.3IE(' go,

Alpha

DCGLGA (.350 = 31,327 dpm /100cm2

.3382 .0119

3.15E4U-233/2M) + .14 2,3,

3.4.3 Unity Rule Equation

The unity rule is typically used as the first test to evaluate compliance with
radiological criteria for license termination when more than one
radionuclide has been determined to be potentially present. In lieu of a
single gross beta (or alpha) DCGL, a unity rule calculation is used to
demonstrate compliance with the structure surface unrestricted use limit.
The unity rule is also typically be used as the first test to demonstrate
compliance with surface soil limits. A surrogate DCGL, if applicable,
would be used in the unity rule calculation. The unity rule is:

C, C2  C. ,

DCGL, DCGL2  DCGL,

Where:

C, = concentration of radionuclide n and

DCGLn = DCGL of radionuclide n.

Due to the fact that two adjusted gross DCGLs (one for alpha and one for
beta) will be used in the ROLB, the unity rule must be applied to
demonstrate compliance. In the event that the unity rule test fails, i.e., the
calculated sum of fractions is > 1, then evaluation of individual
radionuclide concentrations against their DCGLs may be performed.

3.5 Area Factors

Area factors (AF) for soil and structures were developed using the Surface Soil
and Building Reuse scenarios. The Building Reuse AF also applies to the
Subsurface Structure DCGLES values. The AF was calculated using Co-60 to
ensure the values are conservative for all radionuclides. The AF for the direct
exposure pathway is lower than that of either the ingestion or inhalation
pathways and Co-60 generates the highest direct exposure per pCi/g or dpm/l 00
cm2. A detailed description of the AF calculations is provided in Attachment B.

The AFs for Surface Soil were calculated by first running the RESRAD code
with the Surface Soil parameters and a source area of 2,000 m2. The 2,000 M2

source area was selected since this is the maximum survey unit size for a Class 1
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area. RESRAD was then run by using source areas ranging from 1 m2 to 250 m2

to represent the elevated area sizes. The AF was calculated by dividing the dose
result for the 2,000 m2 source area by the dose results for the smaller elevated
areas. The Surface Soil area factors are shown in Table 3-5.

The area factors for Building Reuse were calculated in an analogous manner
except that an initial source area of 75 m2 was selected to represent the floor
area for the room size used in the RESRAD-BUILD modeling for the Building
Reuse scenario. The elevated areas evaluated ranged from 0.25 m2 to 50 M2 .

The Building Reuse AF is listed in Table 3-6. Use of Area Factors is further
discussed in Section 7.3.

Table 3-5 Surface Soil Area Factors

Elevated
Area 1 2 3 5 10 15 25 100 250 2,000

Fa 10.4 6.2 4.7 3.4 2.3 1.9 1.6 1.2 1.1 _
1Factor I__II__II__I I J

Table 3-6 Building Reuse Area Factors (Structures)

Elevated
Area 0.25 0.50 1 2 4 6 8 10 15 25 50 75

Factor 40.2 20.8 11.1 6.2 3.6 2.8 2.4 2.1 1.7 1.4 11

3.6 Embedded Piping DCGL and Area Factors

The PBRF contains a number of pipe runs that are embedded in concrete. PBRF
has performed an assessment of safety, dose and cost associated with the
removal of the embedded pipe. PBRF has concluded that the increased risk
from industrial safety, the time and associated dose from the physical logistics
of removing the piping would justify leaving the piping in place. In addition,
the cost of removing the pipes is high and far more costly than justified by
NRCs $2000/person-rem ALARA criterion. Therefore, designated sections of
embedded pipe (EP) will be remediated in place, undergo FSS, and then filled
with grout.

A description of the EP to remain, the cost estimate for removing the pipes, the
methods to be used for remediation and FSS, and the dose assessment and
adjusted gross beta DCGL calculations for the EP and attached floor drains are
presented in Attachment C.

Based on the analyses, adjusted gross beta DCGL for EP was selected to
represent 1 mrem/yr. The 1 mrem/yr value is arbitrary and the dose goal for EP
and drains may be adjusted at the discretion of PBRF, either generically or
individually. The adjusted gross beta DCGL for EP documented in Attachment
C and provided in Table 3-7 would be adjusted accordingly if the dose goal were
set at a value other than 1 mrem/yr. For survey units that contain embedded
piping, the structure adjusted gross beta DCGL require adjustment to account for
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the 1 mrem/yr (or other selected dose goal) contribution from embedded pipe.
For example, the gross beta DCGL for BOP structures of 29,329 dpm/100cm 2

would require adjustment to represent 24 mrem/yr versus 25 mrem/yr to account
for a 1 mrem/yr embedded piping dose. The adjusted gross beta DCGL would
be 28,156 dpm/100cm2 (29,329 dpm/100cm 2 x 24/25).

Table 3-7 Embedded Pipe and Drain DCGLs

Adjusted Gross beta DCGL at 1
Embedded Pipe or Drain mremlyr Dose Goal

(dpm/lOOcm2 Gross Beta)

Embedded Pipe (Worst-Case) 50,500

Individual Floor Drain (Check 1) 45,000

Two 5586 Drains in Quadrant C 45,900
(Check 2)

Two Drains in Hot Dry Storage 36,300
(Check 5)

Cut Open Ends of PWPs in Primary 19,100
Pump House (Check 7)

The average length of the EP sections to remain is 19 m (63 feet). The area
factors were developed using methods that are directly analogous to those
recommended for structures in NUREG-1575 (MARSSIM). First, the dose from
a 19-meter (63-foot) length of 10-inch pipe was calculated. Additional dose
assessments were performed at lengths ranging from 0.08 m (0.25 feet) to 6.1 m
(20 feet). The ratio of the dose at 19 m (63 feet) to the dose at each smaller
length is the area factor.

Table 3-8 lists the EP area factors. As an additional control, the number of
elevated areas will be limited to ensure that the total inventory remaining in each
EP will be maintained at the level that would be present if the entire pipe were
contaminated at the DCGL level.
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Table 3-8 Embedded Pipe Area Factors

Pipe Length mrem/hr Area Factor
m (feet)

19 (63) 2.59E-1 1 l.OOE+00

6.1 (20) 2.59E-11 1.OOE+OO

3.0 (10) 2.49E-1 1 1.04E+00

1.5 (5) 1.91E-11 1.36E+00

0.61 (2) 9.18E-12 2.82E+00

0.30 (1) 4.74E-12 5.46E+00

0.15 (0.5) 2.39E-12 1.08E+O1

0.08 (0.25) 1.20E-12 2.16E+01
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4.0 ESTABLISHING SURVEY UNITS

4.1 Survey Unit

Each survey area listed in Tables 2-1 and 2-2 may be divided into discrete
survey units. Survey units are areas that have similar characteristics and
contamination levels. Survey units are assigned only one classification. The
site and facility are surveyed, evaluated, and released on a survey unit basis.

4.1.1 Survey Unit Size

Survey units are typically limited in size to ensure each area is assigned an
adequate number of data points. The survey unit sizes for PBRF are
provided in Table 4-1. Note that the maximum survey unit size for Class
1 structures is 75 m2, which is smaller than the 100 m2 recommended in
NUREG-1575 (MARSSM). The 75 m2 maximum was required to be
consistent with the site-specific building reuse dose assessment
assumptions.

Per NTJREG-1575 (MAiRSSIM), section 4.6, special considerations will
be given to survey units with structure surface areas less than 10 m2 or
land areas less than 100 m2. In these cases, the number of data points
obtained from the statistical tests is unnecessarily large and not
appropriate for smaller survey unit areas. Instead, some specified level of
survey effort will be determined on a case-by-case basis. The data
generated from these smaller survey units will be obtained based on
judgment, rather than on systematic or random design, and compared
individually to the DCGL.

Table 4-1 Survey Unit Areas for PBRF FSS

Class Recommended Survey Unit Area

Structures Land

1 up to 75 m2 * up to 2000 m2

2 75 to 1000 m2  2000 toI 0,000 m2

3 to 10,000 M2  to 100,000 M2

* includes floor only

4.1.2 Site Reference Coordinate System (Reference Grid)

A reference coordinate system is used for impacted areas to facilitate the
identification of the location of measurements and samples within the
survey unit. The reference coordinate system is basically an X-Y plot of
the site area referenced to an established fixed point monument. Once the
reference point is established, grids may be overlaid parallel to lines of
latitude and longitude.
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5.0 SURVEY DESIGN

This section describes the methods and data required to determine the number and
location of measurements or samples in each survey unit, the coverage fraction for scan
surveys, and requirements for measurements in background reference areas. The design
activities described in this section will be documented in a survey package for each
survey unit. Survey design includes the following:

* Scan Survey Coverage

* Sample Size Determination

* Background Reference Areas, as necessary

* Reference Grid and Sample Location

Section 5.4.3 describes the process for designing, developing and reviewing survey
packages.

5.1 Scan Survey Coverage

The area covered by scan measurement is based on the survey unit classification
as described in NIJREG-1575 (MARSSIM), section 5.5.3. A 100% accessible
area scan of Class 1 survey units will be required. The emphasis will be placed
on scanning the higher risk areas of Class 2 survey units such as soils, floors and
lower walls. Scanning percentage of Class 3 survey units will be performed on
likely areas of contamination based on the judgment of the FSS/Characterization
engineer.

Table 5-1 Minimum Scan Survey Coverage

Scan Measurements

Class 1 Class 2* Class 3

Scan Coverage 100% 10 to 100% Minimum of 10%

* For Class 2 Survey Units, the percentage of scan coverage will be proportional
to the potential for finding contamination that is close to the DCGL in accordance
with -NUREG-1575 (MARSSIM), section 5.5.3. PBRF will use the
characterization results to correlate contamination levels to scan coverage levels.

5.2 Sample Size Determination

NUREG-1 575 (MARSSIM), section 5.5.2 describes the process for determining
the number of survey measurements necessary to ensure that a data set is
sufficient for statistical analysis. Sample size is based on the relative shift, the
Type I and II errors, and the specific statistical test used to evaluate the data.

Alternate processes may be used if those processes gain NRC and industry
acceptance between the time this plan is adopted and the commencement of final
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survey activities. However, any new technologies must still meet the applicable
requirements of this plan for calibration, detection limit, areal coverage, operator
qualification, etc.

5.2.1 Determining Which Test Will Be Used

Statistical tests will be used, as necessary, to determine if the FSS results
are below the DCGL. See Tables 9-1 and 9-2 for the criteria to be used to
determine if a statistical test is required and which test is to be used. The
Sign test or Wilcoxon Rank Sum (WRS) test will be implemented using
unity rules, surrogate methods, or combinations of unity rules and
surrogates, as described in NUREG-1575 (MARSSIiM) and NUREG-1505
chapter 1 1.

The Sign test is expected to be the most appropriate test for PBRF FSS
results because background is expected to constitute a small fraction of the
DCGL. If a situation is encountered where background is a significant
fraction of the DCGL, the Wilcoxon Rank Sum (WRS) test may be used.
An alternative to the WRS test is to subtract material specific and/or
gamma background from each FSS direct measurement and apply the Sign
test to the net results. The material specific background would be the
average value for a given material as determined from a reference area
survey unit. The subtraction of a material background is not anticipated to
be used at PBRF. The subtraction of the gamma background is more
likely.

The gamma background may be determined by either location specific
direct shielded measurements or general area ambient backgrounds.

Direct shielded background measurements would be collected concurrent
with and at the same location as the static survey measurement. A shield
is placed over the detector window to shield beta contributions to the
measurement. The resulting instrument response will be due to gamma
radiation only and will be subtracted from the combined unshielded beta-
gamma reading resulting in a beta only measurement.

An alternative to using the direct shielded background value is to use the
ambient background, which would be measured at a location within a
given survey area or survey unit that is of sufficient distance (or
attenuation) from the surfaces to eliminate beta particles that originate
from the surfaces from reaching the detector. At such a location, the
instrument response will be due only to gamma radiation and will be used
as the background component of all surface measurements in the survey
unit. The ambient background location would be selected to be
representative of the entire survey unit. If a representative location cannot
be found then the direct shielded background method should be used.

Plum Brook Reactor Decommissioning Project 5-2 Revision 0 December 3, 2004
Plum Brook Reactor Decommissioning Project 5 - 2 Revision 0 December 3, 2004



Final Status Survey Plan

5.2.2 Establish Decision Errors

The probability of making decision errors is controlled by hypothesis
testing. The survey results will be used to select between one condition
(the null hypothesis) and an alternate condition (the alternative
hypothesis). These hypotheses, chosen for NUREG-1575 (MARSS:M),
scenario A, are defined as follows:

* Null Hypothesis (Ho): The survey unit does not meet the release
criteria.

* Alternate Hypothesis (Ha): The survey unit does meet the release
criteria.

A Type I decision error would result in the release of a survey unit
containing residual radioactivity above the release criteria. It occurs when
the null hypothesis is rejected when it is true. The probability of making
this error is designated as "a". A Type II decision error would result in
the failure to release a survey unit when the residual radioactivity is below
the release criteria. This occurs when the Null Hypothesis is accepted
when it is not true. The probability of making this error is designated as

Appendix A of NUREG 1757 recommends using a Type I error
probability (a) of 0.05 and states that any value for the Type II error
probability (P) is acceptable. Following the NUREG 1757 guidance, a
will be set at 0.05. The Type I decision error will not be increased without
prior NRC approval. The f3 for this project initially has been chosen to be
0.10, or 10 percent probability based on site specific considerations. Since
the J3 is the licensee's risk, the PBRF project may choose to vary this value
from 0.25, or 25 percent to 0.05 or 5 percent after evaluating the resulting
change in the number of required survey measurements and the risk of
unnecessarily investigating and/or remediating survey units that are truly
below the release criteria.

5.2.3 Relative Shift

The relative shift (A / 6) is calculated as follows:

A = (DCGLW-LBGR)

Or or

Delta (A) is equal to the DCGLW minus the Lower Boundary of the Gray
Region (LBGR). Calculation of sigmas is discussed in section 5.2.3.2 and
values are provided in Table 2-1. The sigmas used for the relative shift
calculation may be recalculated based on the most current data obtained
from post-remediation or post-demolition surveys; or from background
reference areas (for Class 3 areas), as appropriate. The LBGR is initially
set at 0.5 times the DCGLW, but may be adjusted to obtain an optimal
value for the relative shift of normally between I and 3.
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5.2.3.1 Lower Boundary of the Gray Region

The Lower Boundary of the Gray Region (LBGR) is the point at which the
Type II (f3) error applies. The default value of the LBGR is set initially at
0.5 times the DCGL. If the relative shift is greater than 3, then the number
of data points, N, listed for the relative shift values of 3 from Table 5-5 or
Table 5-3 in NUREG 1575 (MARSSIM) will normally be used as the
minimum sample size. Use of a relative shift greater than 3 requires
approval by the FSS/Characterization Manager.

5.2.3.2 Sigma

All available scoping and characterization survey results were used to
determine the estimated standard deviation, or sigma value for FSS design
in accordance with NIJREG 1575 (MARSSIM) section 5.5.2.2. The use
of the sigma values from the characterization data will be conservative for
the sample size determination since any recalculated post-remediation
sigma(s) are expected to be smaller.

NUREG 1575 (MARSSIM) recommends a survey population of 5 to 20 as
sufficient to successfully establish this parameter. For performance of
characterization surveys at PBRF, a minimum survey population of eight
sample locations was chosen. For Class 2 and 3 survey units, the
measurement and sample locations chosen were biased to areas with the
highest potential for contamination based upon scan results. If scan results
indicated no contamination, eight randomly selected locations were
chosen.

For Class 1 survey areas/units, to the extent that ambient dose rates
allowed, the degree of scan surveys performed were sufficient to allow for
the adequate bounding of areas of radiological contamination within these
areas, and to provide sufficient radiological information to develop waste
volume estimates and remediation plans. Subsequently, in many Class 1
areas, the measurement and sample locations were biased to areas with the
highest potential for contamination. Consequently, the sigma values for
these areas are not presented in Tables 2-1 and 2-2 because they are
unacceptably large. This applies to several survey areas in the Reactor
Building, Hot Laboratory and Primary Pump House. After these areas are
remediated, the sigma values are expected to be significantly lower.

Following remediation in these areas, new sigma values will be calculated
by taking post-remediation measurements in the survey area at about 5 to
20 locations as recommended in section 5.5.2.2 of NUREG 1575
(MARSSIM). The sigma value determination will be documented in the
Survey Package for each survey unit. For the purpose of making post-
remediation measurements for sigma determination, multiple survey areas
may be combined if the areas have similar pre-remediation contamination
characteristics.

Plum Brook Reactor Decommissioning Project 5-4 Revision 0 December 3, 2004
Plum Brook Reactor Decommissioning Project 5 -4 Revision 0 December 3, 2004



Final Status Survey Plan

The sigma values for survey areas listed in Table 2-1 that contain survey
units with two different classifications will be evaluated to ensure that the
survey area sigma conservatively represents the contaminant distribution
of each associated survey unit. Otherwise, a specific sigma value may be
developed for each survey unit.

5.2.4 Wilcoxon Rank Sum (WRS) Test Sample Size

The number of data points, N, to be obtained from each reference area or
survey unit are determined using Table 5-3 in NUREG- 1575
(MARSSIM). The table includes the recommended 20% adjustment to
ensure an adequate sample size.

5.2.5 Sign Test Sample Size

The number of data points is determined from Table 5-5 in NUREG-1575
(MARSSIM) for application of the Sign Test. This table includes the
recommended 20% adjustment to ensure an adequate sample size. Table
5-5 would also be used to determine sample size if net measurement result
values are used after background subtraction.

5.2.6 Elevated Measurement Comparison (EMC) Sample Size Adjustment

If the scan Minimum Detectable Concentration (MDC) in a Class 1 survey
unit is greater than the DCGLw, the sample size will be calculated using
the equation provided below. No adjustment is required in a Class 2 or 3
survey unit. If NEMC exceeds the statistically determined sample size (N),
NEMC will replace N.

N A
EMC AEMC

Where: NEMc = elevated measurement comparison sample size

A = survey unit area and

AEMC = area corresponding to the area factor calculated using the MDCSca,
concentration.

5.3 Background Reference Areas

Background reference area measurements are required when the WRS test is
used, and background subtraction may be used with the Sign test, under certain
conditions. Details pertaining to the use of this approach are provided in
section 5.2.1.

As part of the site characterization process at PBRF, background reference areas
were selected and surveyed in accordance with characterization procedure
PBRF-CS-016, Material Background Determination. In accordance with the
procedure, the FSS/Characterization group identified known material types
within the PBRF facility that will comprise the structures or open land areas
anticipated to be surveyed during FSS. The structural and soil reference areas
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selected were comprised of material and soil types similar to those found at the
PBRF site. The background reference areas selected included the Space Power
Facility (SPF) and PBS Engineering Building for structural materials and the
open lands adjacent to Fox Road for soils and sediment. Both of these areas are
away from the PBRF facility and were not impacted by its operation.

The reference area measurements were collected using instrumentation, methods
and protocols required for a Class 3 final survey unit. The results of the material
background surveys are documented in characterization survey packages
G9000-401B1 and H9000-401BL.

No significant variations in material background were observed during the
performance of the background study described. Should it become necessary to
acquire additional background measurements and if significant variations are
encountered, then appropriate evaluations will be performed. As noted in
NUREG 1727, Appendix E, Section 3.4, the Kruskal-Wallis test can be
conducted in such circumstances to determine that there are no significant
differences in the mean background concentrations among potential reference
areas. If material background subtraction is performed, the sigma value used
will take into account the variability of material background.

5.4 Sample Grid and Sample Location

Sample location is a function of the number of measurements required, the
survey unit classification, and the contaminant variability.

5.4.1 Sample Grid

The reference grid is primarily used for reference purposes and is
illustrated on sample maps. Physical marking of the reference grid lines in
the survey unit will only be performed when necessary. For the sample
grid in Class 1 and 2 survey units, a randomly selected sample start point
will be identified and sample locations may be laid out in a triangular
measurement or sampling grid pattern2 at distance, L, from the start point
in both the horizontal and vertical directions. The sample and reference
grids are illustrated on sample maps and may be physically marked in the
field. For Class 3 survey units, all sample locations are randomly selected,
based on the reference grid.

Global Positioning System (GPS) instruments may be used in open land
areas to determine reference or sample grid locations within the survey
area. In addition, digital cameras may be employed to provide a more
permanent record of survey location within the survey unit. When used,
these photographic records will be linked to landmark and directional
information to ensure reproducibility.

2 Note that both NUREG 1575 and 1505 recognize both the rectangular and the triangular grid pattern
grid method as acceptable.
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Note that GPS is only one method that could be used to locate land survey
points. PBRF has employed a site reference grid based on the
establishment of fixed reference points and use of distances and angles
from the fixed reference points to locate survey points. This method may
also be used for FSS.

5.4.2 Measurement Locations

Measurement locations within the survey unit are clearly identified and
documented for purposes of reproducibility. Measurement locations may
be identified by tags, labels, flags, stakes, paint marks, geo-positioning
units, photographic record, referencing to maps included in the survey
package, or other methods.

NUREG-1575 (MARSSIM) allows for the use of both triangular and
rectangular reference grid to determine measurement or sampling patterns
and spacing. The triangular grid is generally more efficient for locating
small areas of elevated activity, however the use of either triangular or
rectangular grid patterns is acceptable. The type of grid pattern selected
will be at the discretion of the FSS/Characterization Manager.

In a triangular grid, the spacing (L) between data points is determined by:

|A
0.866N

Where A = Survey unit Area in square meters and

N = Number of data points required.

In a rectangular grid, the spacing (L) between data points is determined
by:

L= A
N

Where A = Survey unit Area in square meters and

N = Number of data points required.

To simplify the designation of data points while assuring a sufficient
number of data points are obtained for statistical purposes, the value of L
is rounded to the next lowest whole meter unless the calculated value is
less than one. If the systematic pattern does not provide sufficient data
points to satisfy the number determined, additional data points will be
identified, using a random-number technique.

For Class 1 and Class 2 survey units, after the number of measurements
and the grid spacing are determined, a starting point for the survey will be
established for each survey unit. This will be accomplished by selecting a
reference point for the survey unit, such as the corner of the room, and
using a random number generator to provide a random number between 0
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and 1, for an initial offset from the reference point in both the x and y
coordinates. The random number pair will be multiplied by the calculated
grid spacing, providing the offset from the reference point for the first
location sampling/measurement. Upon establishing the first location, the
calculated spacing will be used to establish a pattern throughout the survey
unit. If the survey unit includes the floor, walls and ceiling, the pattern
will be extended to all surfaces from the initial points. Once established, a
check is performed to ensure that the number of grid locations satisfies the
calculated number of data points that are to be performed. If not, smaller
spacing will be used to ensure the minimum number of
measurements/samples is obtained. If a systematic survey sample point
cannot be surveyed due to physical constraints, the sample point will be
relocated to the closest accessible surface.

For Class 3 survey units, locations will be randomly selected. This
requires generating the appropriate quantity of random number pairs that
fall within the confines of the survey unit.

5.4.3 Survey Package Design Process

A FSS Package is produced for each survey area or each survey unit at the
discretion of PBRF. A Survey Package will contain the following:

* Survey Package Cover Sheet & Table of Contents

* Survey Area History

* Survey Unit Description

. References

* Listing of Applicable Procedures

* Safety Instructions

* Support Instructions

* General Instructions

* Specific Survey Instructions

* Location Codes

Survey Packages are prepared by or under the direct supervision of the
FSS/Characterization Engineer. Survey Packages are reviewed and
approved by the FSS Manager or designee prior to implementation and
Quality Control (QC) review.

5.4.3.1 Survey Package Initiation

Each survey unit and Survey Package is assigned a unique identification
number. The SDMS has been developed to assist the PBRF
decommissioning team in developing survey packages and managing the
data generated during post remediation and FSS. To facilitate database
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queries and reporting utilizing the SDMS, each final status survey unit,
measurement and collected sample will have a unique survey
measurement location code (LC) associated with the measurement or
sample.

The survey measurement LC convention provides the ability to uniquely
code each surface to be surveyed during the PBRF FSS for each survey
area and/or survey unit. The LC system will also provide for
measurement traceability back to a specific location on a survey area
drawing and a marking at the location of the survey measurement or
sample. A combination of the first two location codes becomes the
designation for the survey unit and the location of the measurement. The
four remaining 5 character sections designate the area classification, the
material to be surveyed, the type of surface, the type of measurement and
the detector used.

5.4.3.2 Review of Historical Site Assessment, Characterization Surveys

The FSS/Characterization Engineer shall perform a FSS Survey Area
Historical Use Assessment for each survey unit, or reference a previously
completed Historical Use Assessment prior to the design of the FSS for
each survey unit.

5.4.3.3 Survey Area Walkdown

A FSS/Characterization Engineer shall perform a walkdown of the area to
be surveyed to gather information about the physical characteristics of the
survey area. The walkdown provides the FSS/Characterization Engineer
an opportunity to determine if any physical or personnel safety related
interferences are present that may affect survey design or survey
implementation, and to determine any support activities necessary to
implement surveys. The walkdown is documented as part of the area
turnover and control process. As part of the walkdown, the
FSS/Characterization Engineer shall ensure the following:

* All decommissioning and remediation activities in the survey unit
have been completed.

* All tools and equipment not required to perform survey activities have
been removed.

* Housekeeping and cleanup of the survey unit are completed and
satisfactory.

* Engineering controls, as necessary, to prevent recontamination by
adjacent decommissioning activities, have been put in place.

Plum Brook Reactor Decommissioning Project 5-9 Revision 0 December 3, 2004
Plum Brook Reactor Decommissioning Project 5 - 9 Revision 0 December 3, 2004



Final Status Survey Plan

* Location of physical constraints for survey performance such as
painted surfaces, standing water, oil, cracks or deep crevices in the
surfaces to be surveyed, areas that cannot be surveyed due to detector
geometry or size and other conditions that may affect survey
performance. Following the walkdown, representative maps of the
survey unit are prepared.

5.4.3.4 Survey Design

Survey Design is the process of determining the number, type and location
of survey measurements or samples required for each survey unit. The
various aspects of survey design are documented and filed in the survey
package. The survey design process is controlled by approved procedures.
Computer codes such as VSPTm, "Visual Sample Plan," may be used in
the survey design process.

The size and number of survey units for a survey area is determined based
on area classification and the layout of the survey area. The
FSS/Characterization Engineer will divide the area into discrete survey
units as appropriate. The FSS/Characterization Engineer provides a
description of the survey unit including survey unit size, classification and
location. The types of material (i.e. soil, concrete, etc.) found in the
survey unit and survey measurement and/or sampling methods are
identified.

The FSS/Characterization Engineer calculates the number of
measurements or samples required for each survey unit in accordance with
section 5.2. The FSS/Characterization Engineer also calculates required
investigation levels for survey measurements in accordance with Section
7.0 and Table 7-1.

The FSS/Characterization Engineer determines measurement/sample
locations based on the classification of the survey unit and in accordance
with Tables 2-1 and 2-2. A survey map is prepared of each survey unit. A
sample and/or reference grid is superimposed on the map to provide an
(x,y) coordinate system.

The FSS/Characterization Engineer generates random numbers, between 0
and 1, which are multiplied by the maximum x and y axis values of the
sample grid. This provides coordinates for each sample location, or a
random start location for systematic grid, as appropriate. The
measurement/sample locations are plotted on the map. Each
measurement/sample location is assigned a unique identification code as
discussed in section 5.4.3.1.

The FSS/Characterization Engineer determines the appropriate
instruments and detectors, instrument operating modes and survey
methods to be used to collect and analyze data.
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Using the SDMS, the FSS/Characterization Engineer will prepare written
survey instructions that incorporate the requirements of the survey design.
Direction is provided for selection of instruments, count times, instrument
modes, survey methods, required documentation, investigation levels,
investigation actions, background requirements and other appropriate
instructions. The instructions also direct the appropriate instrument set up
to ensure collected survey data is saved and downloaded to the appropriate
files. In conjunction with the survey instructions, survey data forms,
indicating desired measurements, are prepared to assist in survey
documentation.

The FSS/Characterization Engineer reviews the survey design, instructions
and calculations. The FSS/Characterization Engineer ensures that
appropriate instruments, survey methods and sample locations have been
properly identified. Once approved, the survey design and instructions are
filed in the survey package.

The FSS/Characterization Manager reviews the survey package, verifies
all calculations and authorizes survey implementation.

5.4.3.5 Survey Area Turnover

Prior to performing FSS, the FSS/Characterization Engineer will
coordinate with the appropriate area manager to ensure decommissioning
activities, area remediation, and housekeeping is complete. In accordance
with an approved implementing procedure, the area will be appropriately
posted to indicate that the area is controlled for the performance of FSS.
A turnover survey shall be performed in all areas subjected to remediation
activities, or at the discretion of the FS S/Characterization Engineer, to
verify that the area meets the radiological criteria for performance of the
FSS. Access controls are implemented to prevent contamination of areas
during and following FSS.

5.4.3.6 Survey Implementation

Survey areas and/or locations are identified by gridding, markings, or flags
as appropriate. The FSS/Characterization Engineer performs a pre-survey
briefing with the survey technicians during which the survey instructions
are reviewed. The technicians gather instruments and equipment as
indicated and perform surveys in accordance with the survey package
instructions and appropriate procedures. Technicians are responsible for
documenting survey results and maintaining custody of samples and
instrumentation. At the completion of surveys, technicians return
instruments for downloading and prepare samples for analysis.

Survey instruments provided to the technicians are prepared in accordance
with appropriate procedures and the survey instructions. Instruments are
performance checked prior to and following surveys. Any data collected
in data logging instruments is downloaded and a hard copy printed out.
The download hard copies, surveyor's data sheets and sample counting
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reports are reviewed and forwarded for inclusion in the survey package.
The FSS/Characterization Engineer is notified of any data that exceed
investigation criteria so that appropriate investigation surveys and
remediation can be performed as necessary.

Several quality control measures and features have been developed for the
implementation phase of the FSS program. These elements typically
include:

* Pre-implementation briefings between FSS design and implementation
personnel,

* Pre-implementation area walkdowns,

* Survey location verification,

* Daily survey area background measurements,

* Instrument source checks before and after survey activities

5.4.3.7 Data Evaluation

The FSS/Characterization Engineer reviews survey data, data downloads
and counting reports to verify completeness, legibility and compliance
with survey design. The FSS/Characterization Engineer performs the
following:

* Converts data to reporting units

* Calculates mean, median and range of the data set

* Reviews the data for outliers

* Calculates the standard deviation of the data set

* Calculates MDC for each survey type performed

* Creates posting, frequency or quantile plots for visual interpretation of
data, if necessary.

To ensure the 25 mrem/yr criterion is met, any open land survey unit
where the mean of FSS results indicates that the dose may be greater than
24.5 mrem/yr shall be reviewed for compliance with the unrestricted use
limit. For structures, any survey unit where the mean of structure FSS
results indicates that the dose may be greater than 22.5 mrem/yr will be
reviewed for compliance with the unrestricted use limit. This review will
be documented as part of the survey unit release record.

The FSS/Characterization Engineer reviews and verifies the statistical
calculations, verifies the integrity and usefulness of the data set and
determines the need for further data. The FSS/Characterization Engineer
will direct investigations as necessary. Once satisfied that the data are
valid, the FSS/Characterization Engineer will perform the appropriate
statistical test, if necessary, and make a decision on the radiological status
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of each survey unit. The data evaluation process is documented and filed
in the survey package.

5.4.3.8 Quality Control Surveys

QC surveys (replicate surveys, sample recounts, etc.) will be performed in
accordance with the frequency specified in section 11.2.3. QC
measurement results are compared to the original measurement results. If
QC results do not agree with the original survey, an investigation is
performed in accordance with section 11.2.3.3. Following investigation,
the FSS/Characterization Engineer will determine data validity.

5.4.3.9 Release Record

Following data evaluation, The FSS/Characterization Engineer prepares a
Release Record. The Release Record describes the survey area, survey
design, survey unit, surveys performed and instruments used. The Release
Record summarizes survey results and data evaluation. The Release
Record is reviewed and approved by the FSS/Characterization Manager
and the QC Manager.
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6.0 SURVEY METHODS AND INSTRUMENTATION

6.1 Survey Measurement Methods

Survey measurements and sample collection are performed by personnel trained
and qualified in accordance with the applicable procedure. The techniques for
performing survey measurements or collecting samples are specified in approved
procedures. Final status survey measurements include surface scans, direct
surface measurements, and gamma spectroscopy of volumetric materials. Table
6-1 presents a brief summary of these techniques. In-situ gamma spectroscopy or
other methods not specifically described may also be used for final status surveys.
If so, PBRF will notify the NRC and request approval if required by license
conditions.

Table 6-1 Survey Techniques

Measurement Instrument Type

Scanning:

* Alpha * Gas proportional, Zinc Sulfide scintillation

* Beta * Gas proportional, Geiger-Mueller, Plastic
scintillation

. Gamma * NaI (TI) scintillation

Direct (Gross) Activity:

* Alpha * Gas proportional, Zinc Sulfide scintillation

. Beta * Gas proportional, Geiger-Mueller, Plastic
scintillation

Radionuclide-specific:

. Alpha * Radiochemical separation and alpha spectroscopy

* Beta * Liquid Scintillation

. Gamma * HPGe* detector based gamma spectrometer

*HPGe - High Purity Germanium.

On-site lab facilities will be used for gamma spectroscopy and gas proportional
counting in accordance with applicable procedures. Off-site laboratories will be
USACE validated to perform requested sample analyses and will be used, as
necessary. Regardless of which facilities are used, analytical methods will be
administratively established to detect levels of radioactivity at 10% to 50% of
the DCGL value.
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6.1.1 Structures

Structures will receive scan surveys, direct measurements and, when
necessary, volumetric sampling.

6.1.1.1 Scan Surveys

Scanning is performed in order to locate small areas of residual activity
above the investigation level. Beta scans will be performed over
accessible floor, wall and ceiling interior surfaces and exterior walls, roof
and asphalt and concrete paved areas. Additionally, alpha scans will be
performed in areas where alpha contamination has been observed. Floor
monitors, large area gas-flow proportional detectors (typically 580 cm2)
may be used for floor and other larger accessible horizontal and vertical
surfaces. Hand-held scintillation and/or gas-flow proportional detectors
(typically 125 cm2) may be used for surfaces not accessible by the floor
monitor.

Beta scanning will typically be performed with the detector position
maintained within 1.27 cm (0.5 inch) of the surface and with a scanning
speed of one detector width per second. Alpha scanning will typically be
performed with the detector position maintained within 0.635 cm (0.25
inch) of the surface and with a scanning speed of one detector width every
two seconds. If surface conditions prevent scanning at the specified
distance, the detection sensitivity for an alternate distance will be
determined and the scanning technique adjusted accordingly. Scanning
speed will be calculated to assure the MDCs5 a] is appropriate for the stated
objective of the survey. Adjustments to scan speed and distance maybe
made in accordance with approved procedures. Whenever possible,
technicians will monitor the audible response to identify locations of
elevated activity that require further investigation and/or evaluation.

6.1.1.2 Direct Measurements

Direct measurements are performed to detect total surface activity levels.
Direct measurement of surface activity will be performed at designated
locations and at locations of elevated activity identified by surface scans
on the structural surfaces of the buildings and on concrete or asphalt paved
areas within each survey unit. These measurements may be performed
using 125 cm2 scintillation detectors, 125 cm2 gas-flow proportional
detectors, or smaller detectors as accessibility requires.

Direct measurements are conducted by placing the detector on or very
near the surface to be counted and acquiring data over a pre-determined
count time. A count time of one minute is typically used for surface
measurements and generally provides detection levels well below the
DCGL. (The count time may be varied provided the required detection
level is achieved). Instrument count times will be adjusted as appropriate
to achieve an acceptable MDCati,.
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6.1.1.3 Activated Concrete

The current decommissioning strategy for PBRF calls for the removal of
activated portions of the concrete bioshield and disposition of the activated
concrete as radioactive waste. Any activated concrete remaining in place
will be evaluated for residual radioactive contamination volumetrically
using the subsurface structure DCGLs.

6.1.1.4 Volumetric Concrete Measurements

Volumetric sampling of contaminated concrete, as opposed to direct
measurements may be necessary if gross beta measurements are not
sufficient. Volumetric concrete samples will be analyzed by gamma
spectroscopy. The results will either be evaluated by 1) calculating the
derived total gross beta cpm/l 00 cm2 in the sample and comparing the
gross beta results directly to the gross beta DCGL or, 2) by using the
radionuclide specific results to derive the surface activity equivalent and
determine compliance using the unity rule. Use of the unity rule will
require the use of a surrogate calculation to account for the radionuclides
in the mixture not identified by gamma spectroscopy. This will be
accomplished using the appropriate nuclide mixture listed in Table 3-4.

Volumetric samples analyzed by gamma spectroscopy will detect the
presence of radioactivity below the surface. Such sampling is typically
performed following removal of paint and other surface coatings during
remediation. After analysis, the data may be converted to equivalent
surface activity for analysis of surface activity in cracks or fissures.

6.1.1.5 Removable Contamination Surveys

Removable beta contamination or smear surveys will be performed to
verify loose surface contamination is 10% or less of the DCGLw
consistent with assumptions made during dose modeling for structural
DCGL development. A smear for removable activity will be Ferformed at
each direct surface activity measurement location. A 100 cm surface area
will be wiped with a circular cloth or paper filter, using moderate pressure.
Smear samples will be evaluated for gross beta activity (and gross alpha in
the ROLB). Each survey unit with smear results exceeding the building
reuse 10% modeling assumption will be evaluated on a case-by-case basis
to determine if the 25 mrem/yr limit is met (see Attachment B).

6.1.2 Soil

In this context, surface soil refers to outdoor areas where the soil is, for
purposes of dose modeling, considered to be uniformly contaminated from
the surface down to a depth of 15 cm (6 in). These areas will be surveyed
through combinations of sampling, scanning, and in-situ measurements, as
appropriate. Subsurface soil refers to residual radioactivity that is
underneath structures such as building floors/foundations or material that
is covered with clean soil or some other non-contaminated layer.
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Subsurface soil (greater than 6 inch depth) in an area that also has
contaminated surface soil will be evaluated on a case-by-case basis to
determine the proper treatment of the subsurface soil.

The historical site assessment should be reviewed to identify those survey
areas where the potential exists for sub-surface radioactivity. Such areas
can include, but are not limited to: soils under buildings; soils adjacent to
building foundations or components where leakage was known or
suspected to have occurred in the past; and areas where known spills of
radioactive materials have occurred. Data from both the historical site
assessment and any pertinent characterization data should be used to
establish a bounding depth profile for any potential sub-surface
radioactivity.

Subsurface soil will be sampled by collecting core samples from 15 cm (6
in) below grade to the required depth and homogenizing over each one
meter of depth. The number of samples required is determined via the
methods of section 5.2 of this Plan. The area factors derived for surface
soil will be applied to subsurface soil in Class 1 areas.

Surface soil will receive scan surveys at the coverage level described in
Table 5-1 and volumetric samples will be taken at designated locations. In
accordance with DG-4006, scanning is not applicable to sub-surface
activity assessments. Surface and sub-surface soil samples will be
collected and prepared in accordance with approved procedures.

6.1.2.1 Scans

Gamma scanning will be performed over land surfaces to identify
locations of residual surface activity. The gamma emitters are used as
surrogates for the difficult to detect radionuclides. NaI gamma
scintillation detectors ( typically 2" x 2") will be used for these scans.
Scanning may be performed by moving the detector in a serpentine
pattern, while advancing at a rate not to exceed 0.5 m (20 in) per second.
The distance between the detector and the surface will be maintained
within 15 cm (6 in) of the surface. Audible signals should be monitored
and locations of elevated direct levels identified for further investigation.

6.1.2.2 Volumetric Samples

Samples of soil, sediment, and sludge will be obtained from designated
locations of land areas and at locations of elevated direct radiation
identified by gamma scans. An appropriate volume of soil will be
collected at each sampling location using hand trowels, bucket augers, or
other suitable sampling tools.

If contamination below 15 cm (6 inch) is suspected, GeoProbe(V, split
spoon sampling or other methods may be used for the final survey unless
the area has already been excavated and remediated. If an area containing
subsurface contamination has been remediated, the excavated area, in
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most cases will be treated as a surface soil area.

Sample preparation includes removing extraneous material and
homogenizing and drying the soil for analysis. Separate containers are
used for each sample and each container is tracked through the analysis
process using a chain-of-custody record. Samples are split when required
by the applicable FSS Quality Control requirements.

6.1.2.3 Stored Excavated Soil

In several areas, clean overburden soils may be removed and stockpiled on
site for use as backfill materials. The primary area where this is expected
to occur is the excavation of the storm drain system. These areas are
primarily Class 3 areas; however the excavation and stockpile of soils
from Class 2 areas is possible. Control of excavated soil and overburden
materials will be maintained in accordance with approved procedures or
work execution plans.

Prior to the use of stockpiled excavated soils as backfill, the soil will be
subjected to FSS in accordance with the classification of the area from
which it had originated. Scanning requirements and soil sample frequency
shall also be determined in accordance with the classification of the area
where the soil had originated.

6.1.3 Embedded Piping (EP)

It has been determined that because of industrial safety concerns and
ALARA, it is not justified to remove all EP. Designated sections of EP
may remain in place and undergo FSS. A detailed description of the EP
designated to remain is provided in Attachment C. Embedded pipe will be
remediated by hydrolazing or other methods, undergo FSS, and then filled
with grout. Compliance with the DCGL developed for EP and presented
in section 3.6 will be assessed through the acquisition of direct
measurements using "pipe-crawling" technology and/or in-situ gamma-
spectroscopy provided adequate instrument efficiencies and detection
limits can be achieved. Radiological evaluations for EP that cannot be
accessed directly will be performed via measurements made at traps and
other appropriate access points where the activity levels are deemed to
either bound or be representative of the interior surface activity levels.

6.1.4 Specific Areas and Conditions

6.1.4.1 Cracks, Crevices, Wall-Floor Interfaces and Small Holes

Surface contamination on irregular structure surfaces (e.g., cracks,
crevices, and holes) are difficult to survey directly. Where no remediation
has occurred and residual activity has not been detected above
background, these surface blemishes may be assumed to have the same
level of residual activity as that found on adjacent surfaces. The
accessible surfaces are surveyed in the same manner as other structural
surfaces and no special corrections or adjustments have to be made.
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In situations where remediation has taken place or where residual activity
has been detected above background, a representative sample of the
contamination within the crack or crevice may be obtained or an
adjustment for instrument efficiency may be made if justifiable.

If an instrument efficiency adjustment cannot be justified based on the
depth of contamination or other geometry factors, volumetric samples will
be collected. The calculated derived total gross beta dpm/l 00 cm
contained in the volumetric sample that is attributable to the beta emitting
radionuclides used to determine the DCGL will be compared directly to
the gross adjusted beta DCGL. As an alternative, radionuclide specific
analysis, coupled with application of the unity rule may be used. In this
case, the DCGL applied would be the volumetric values for the subsurface
structure scenario contained in Attachment B, Table 5-14.

6.1.4.2 Paint Covered Surfaces

Final status surveys will consider the effect of painted surfaces. Gross
measurements will not be used exclusively in areas covered by thick
painted surfaces that are not remediated. The surfaces will be
volumetrically sampled or the coating will be removed prior to survey.
No special consideration must be given to wall or ceiling areas painted
before plant startup and which have not been subjected to repeated
exposure to materials that would have penetrated the painted surface.

6.1.4.3 Pavement-Covered Areas

The survey design of parking lots, roads and other paved areas will be
based on soil survey unit sizes since they are outdoor areas where the
exposure scenario is most similar to direct radiation from surface soil.
The structure DCGLs presented in Table 3-2 are applicable to paved areas
because the dose pathways and source geometry i.e.. area source, are
essentially the same as those assumed in the Building Reuse scenario. In
addition, the agricultural pathways are not applicable. The structure
DCGLs are conservative since the direct dose from a 2000 m2 outdoor
area is less than the dose from the Building Reuse scenario. An outdoor
occupancy time of 963 hrs is used in the Surface Soil dose assessment,
whereas in the Building Reuse scenario, an occupancy time of 2340 hrs is
assumed. Also, dose from the resuspension of radionuclides from paved
surfaces will be less than in the Building Reuse scenario because the
effective air exchange rate in an outdoor area is expected to be much
higher than that seen in buildings. Scan and static beta surveys are made
as determined by the survey unit design. If sub-surface contamination is
suspected under paved or other covered areas, sub-surface volumetric
samples will be collected. Paved areas may be separate survey units.
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6.2 Instrumentation

Radiation detection and measurement instrumentation for the FSS is selected to
provide both reliable operation and adequate sensitivity to detect the
radionuclides identified at the site at levels sufficiently below the DCGL.
Detector selection is based on detection sensitivity, operating characteristics and
expected performance in the field.

Commercially available portable and laboratory instruments and detectors are
typically used to perform the three basic survey measurements: 1) surface
scanning; 2) direct surface contamination measurements; and 3) spectroscopy of
soil and other bulk materials, such as concrete. Specific implementing
procedures control the issuance, use, and calibration of instrumentation.
Records supporting the instrumentation program are maintained by Document
Control.

6.2.1 Selection

Radiation detection and measurement instrumentation is selected based on
the type and quantity of radiation to be measured. The instruments
selected for direct measurements should be capable of detecting the
radiation of concern to a MDC of 50% of the applicable DCGL. The use
of 50% of the DCGL is an administrative limit only. Any value below the
DCGL is acceptable in Class I or 2 survey units. MDCs of less than 50%
of the DCGL allow detection of residual activity in Class 3 survey units at
an investigation level of 0.5 times the DCGL. Instruments used for scan
measurements in Class 1 areas are required to be capable of detecting
radioactive material at less than the DCGLW.

Instrument MDCs are discussed in section 6.2.4. Instrumentation and
nominal MDC values currently proposed for use in the FSS are listed in
Table 6-2. PBRF follows instrument manufacturers' recommendations
and/or supporting basis documents for considerations such as temperature
dependency.

As the project proceeds, other measurement instruments or technologies,
such as in-situ gamma spectroscopy, use of alarm rate for scan surveys
versus audible response, or continuous data collection scan devices, may
be found to be more efficient than the survey instruments proposed in this
plan. The acceptability of such an instrument or technology for use in the
final survey program would be justified in a technical basis document.
The technical basis document would include among other things the
following: (1) a description of the conditions under which the method
would be used; (2) a description of the measurement method,
instrumentation and criteria; (3) justification that the technique would
provide equivalent scan coverage for the given survey unit classification
and that the scan MDC is adequate when compared to the DCGLEMC; and
(4) a demonstration that the method provides data that has a Type I error
(falsely concluding that the survey unit is acceptable) equivalent to 5% or
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less and provides sufficient confidence that the DCGLEMC criterion is
satisfied. The PBRF will notify the NRC and request approval of the
associated technical basis document if required by license conditions.

Table 6-2 Instrument Types and Nominal MDC

Nominal Detection Sensitivity

.MDCscan 1TIDCstaick

Detector Model 2  Meter Model Application (dpm/lOOcm 2) (dpm/lOOcm 2)

Ludlum 44-9 Ludlum 2350-1 [3 static & scan 2900 985

Ludlum 43-5 Ludlum 2350-1 a static & scan 150 75

Ludlum 43-68 [ mode Ludlum 2350-1 3 static & scan 1050 330

Ludlum 43-68 a mode Ludlum 2350-1 a static & scan 170 70

Ludlum 44-116 Ludlum 2350-1 j static & scan 1300 415

Ludlum 43-90 Ludlum 2350-1 a static & scan 130 55

Ludlum 44-10 Ludlum 2350-1 y scan 3.5 pCi/g 60Co N/A
6.5 pCi/g 137Cs

Ludlum 43-37 Ludlum 2350-1 f scan 1000 N/A

Packard Tri-Carb 2900 N/A smear N/A 40 (Tritium)
TR LSC

Canberra S5XLB or N/A a and/or [3 N/A 18
Protean IPC-9025 smear

HPGe Gamma N/A y Analysis N/A Varies
Spectroscopy System

1. Based on 1 -minute count time; and default values for surface efficiencies, E,, as specified in
Internal Standard, ISO 7503-1.
2. Functional equivalent instrumentation may be used
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6.2.2 Calibration and Maintenance

All instrumentation used for FSS (Table 6-2), including the gamma
spectroscopy system, will be calibrated for normal use under typical field
conditions and for the radiation types and energies of interest at the site at
the frequency specified by vendor instructions or by approved PBRF
procedures (at least annually not to exceed fifteen months). Calibration
typically includes:

* High Voltage calibration,

* Discriminator/threshold calibration,

* Window calibration,

* Alarm operation verification, and

* Scaler calibration verification.

The detector calibration includes:

* Operating voltage determination,

* Calibration constant determination, and

* Dead time correction determination.

All instrumentation used for FSS will be operated and maintained in
accordance with approved procedures. PBRF employs a vendor service to
perform calibration and repair of radiological instrumentation. These
services were procured in accordance with purchasing requirements for
quality related services.

Radioactive sources used for calibration will be traceable to the National
Institute of Standards and Technology (NIST) or equivalent standards and
have been obtained in standard geometries to match the type of samples
being counted. The calibration sources used for beta survey instruments
are Tc-99 or Cs-137 because the average beta energy approximates the
range of beta energy for the radionuclides found on surfaces on site. The
alpha calibration sources are Am-241 or Th-230. Gamma scintillation
detectors are calibrated using Cs-137.

Calibration labels showing the instrument identification number,
calibration date and calibration due date will be attached to all portable
field instruments. At a minimum, the calibration certificate and response
test documentation for the current calibration cycle will be kept in the
instrument history file. Documentation from previous calibration cycles
may be removed from the instrument history file and transferred to
Document Control.
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6.2.3 Response Checks

Instrumentation response checks are conducted to assure proper
instrument response and operation. An acceptable response for field
instrumentation is an instrument reading within ±20% of the established
check source value. Laboratory instrumentation standards will be within +
3 sigma and not to exceed ± 20% as documented on a control chart.
Response testing of portable radiological instrumentation and/or detectors
used for FSS shall be performed prior to use and following use. If an
instrument and/or detector are to be used for a continuous time frame
greater than a standard work shift, the instrument and/or detector will be
subjected to a response test prior to the end of that shift. If an instrument
fails a response check, it is labeled appropriately and is removed from
service until the problem is corrected in accordance with applicable
procedures. Data obtained with that instrument since its previous
acceptable performance check, will be evaluated for acceptability. The
results of this evaluation shall be documented.

6.2.4 Minimum Detectable Concentration (MDC)

Minimum Detectable Concentration (MDC) is defined as the smallest
amount or concentration of radioactive material that will yield a net
positive count with a 5% probability of falsely interpreting background
responses as true activity from contamination and a 5% probability of
interpreting a result at the MDC level as being background. The MDC is
dependent upon the counting time, geometry, sample size, detector
efficiency and background count rate. As previously discussed in section
6.2.1, the MDCs will be set to approximately equal to or less than 50% of
the applicable DCGL. There are two different MDCs that will be used,
one for direct beta surface contamination measurements, MDCstati, and
one for field beta scanning of surfaces, MDCscan. These are calculated
differently and each will be incorporated into the operating procedures.
The equation to be used for calculating the MDCstatic for direct beta
measurements using field instrumentation is as follows:

tb3±3.29 BR .tS .(1± o)

MDCsiaie= * b

100

Where: MDCstaeic = Minimum Detectable Concentration (dpm/l 00 cm2),

BR = Background Count Rate (cpm),

tb = Background Count Time (min),

ts = Sample Count Time (min),

A = Detector Area (cm2) and

Ej0t = Total Efficiency.
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Total Efficiency (Eros) is equal to Detector Efficiency (Ei) multiplied by
the applicable Surface Efficiency (Es).

The equation that will be used to calculate the beta scan MDCs5,, for
surfaces is as follows:

MDCQcn= * =

Eigt *I loo

Where: MDCs,. =Minimum Detectable Concentration (dpm/l10 cm2),

d' =Decision error taken from Table 6-5 of
NUREG -1575 (MARSSIM),

i =Observation counting interval (scan speed divided
by the detector width),

bi =Background count per observation interval

El =Detector Efficiency (c/d),

ei=Surface Efficiency (typically around 50% for beta
contamination on concrete),

p =Surveyor Efficiency (typically 50%) and

A =Detector Area (cm2 ).

For scanning soil with a sodium iodide gamma detector, the MDCsc5
values presented in Table 6.7 of NUREG -1575 (MARSSIM) will
typicallybe used. According to NUREG-1727, these values provide an
acceptable estimate of MDCscan for the survey. Separate MDCs. values
may be calculated for individual sodium iodide detectors configured and
calibrated to detect specific radionuclides (such as Cs-137).

The MDC for the gamma spectral analysis of soil will be based on sample
count times sufficient to detect a minimum of 10% of the DCGLs for the
radionuclides of concern or for best sensitivity achievable. The gamma
spectroscopy system planned for the project may include an ORTEC
HPGe detector based system with GammaVision software.

The MDC for the beta counter for analysis of removable beta
contamination when applicable will be based on sample count times
sufficient to detect at 10% or less of the adjusted gross beta DCGL for the
radionuclide mix appropriate for the survey area or for best sensitivity
achievable. The verification that 10% or less of the adjusted gross beta

DCGL for the radionuclide mix appropriate for the survey area will be
maintained and provided in conjunction with each sample analysis.
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6.2.5 Detection Sensitivity

The nominal detection sensitivity of some of the detectors that may be
used for surface contamination surveys has been determined and is
provided in Table 6-2.

Count times are instrument-specific and are selected to ensure that the
measurements are sufficiently sensitive for the DCGL. For example, the
count times associated with surface activity surveys and gamma
spectroscopy of volumetric materials are administratively manipulated to
achieve MDCitati, values less than the DCGL. The MDCscan values may
not always be less than the DCGLw, but will be less than the DCGLEMC.

6.2.6 Pipe Survey Instrumentation

EP designated to remain and be subjected to FSS will be surveyed to
ensure residual remaining activity is less than the DCGL. Pipe crawlers
(survey instruments) are typically used for surveys of pipe with diameters
between 2 and 24 inches. Radiological surveys will consist of scanning
and direct measurements with detection sensitivity (or MDA) adequate to
detect 50% of the most limiting DCGL for EP as specified in section 3.6.
In cases where piping diameters and other variables are such that there is
no easy access to the piping interior, other indirect methods, such as in-
situ gamma spectroscopy and/or other methodologies may be required. In
these cases, PBRF will submit an associated technical basis document to
the NRC in accordance with license condition requirements.
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7.0 INVESTIGATION LEVELS AND ELEVATED AREAS TEST

During survey unit measurements, levels of radioactivity may be identified by an increase
in count rate or an elevated sample result that warrant investigation. Elevated
measurements may result from discrete particles, a distributed source, or a change in
background activity. Depending on the results of the investigation, the survey unit may
require no action, may require remediation, and/or may require reclassification and
resurvey. Investigation levels and the investigation process are described below.

7.1 Investigation Levels

NUREG 1727 (Table E.2) and NUREG 1575 (Table 5.8) provide investigation
levels for scan surveys. In addition to investigation levels for scan surveys,
direct measurement survey investigation levels have also been developed.
These additional investigation levels include a very conservative value for Class
3 survey units as shown in Table 7-1.

7.2 Investigation Process

Technicians will respond to indications of elevated areas while surveying. Upon
detecting an increase in audible response, the technician will reduce the scan
speed or pause and attempt to isolate the elevated area. If the elevated activity is
verified to exceed the established investigation level, the area should be bounded
(marked or flagged and measured to obtain an estimated affected surface area).

Representative direct measurements are obtained as determined by the
FSS/Characterization Engineer. The collected data is documented on a
Radiological Survey Form.

The size and average activity level in the elevated area is determined to
demonstrate compliance with the area factors. If any location in a Class 2 area
exceeds the DCGL, scanning coverage in the vicinity is increased in order to
determine the extent and level of the elevated reading. If the elevated reading
occurs in a Class 3 area, the scanning coverage is increased and the area is re-
evaluated for classification.
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Table 7-1 Investigation Levels

Classification Scan Investigation Levels 3  Direct Investigation Levels

Class 1 >DCGLEMc >DCGLEMc

Class 2 >DCGLW or >MDC,,al, if >DCGL,
MDCSCa, is greater than
DCGLW.

Class 3 >DCGL, or >MDCar, if >0.5 DCGLW
MDCsCa,, is greater than
DCGLW.

Investigations should consider: (1) the assumptions made in the survey unit
classification; (2) the most likely or known cause of the contamination; and (3)
the possibility that other areas within the survey unit may have elevated areas of
activity that may have gone undetected. Depending on the results of the
investigation, a portion of the survey unit may be reclassified if there is
sufficient justification. The results of the investigation process are documented
in the survey area Release Record. See also section 7.4 for additional discussion
regarding potential reclassification of the survey unit.

7.3 Elevated Measurement Comparison (EMC)

The elevated measurement comparison may be used for Class 1 survey units
when one or more scan or static measurements exceed the investigation level if
remediation is not performed. The EMC provides assurance that unusually large
measurements receive the proper attention and that any area having the potential
for significant dose contribution is identified. As stated in NUREG-1575
(MARSSIM), the EMC is intended to flag potential failures in the remediation
process and should not be considered the primary means to identify whether or
not a survey unit meets the release criterion.

Locations identified by scan with levels of residual radioactivity which exceed
the DCGLEMc or static measurements with levels of residual radioactivity which
exceed the DCGLEMC are subject to additional surveys to determine compliance
with the elevated measurement criteria. The size of the area containing the
elevated residual radioactivity and the average level of residual activity within
the area are determined. The average level of activity is compared to the
DCGLW based on the actual area of elevated activity. (If a background
reference area is being applied to the survey unit, the mean of the background
reference area activity may be subtracted before conducting the EMC).

3 Must be calculated a priori

Plum Brook Reactor Decommissioning Project 7 - 2 Revision 0 December 3, 2004



Final Status Survey Plan

The initial DCGLEMC is established during the survey design and is calculated as
follows:

DCGLEMc = Area Factor x DCGL

The area factor is the multiple of the DCGL that is permitted in the area of
elevated residual radioactivity without remediation. The area factor is related to
the size of the area over which the elevated activity is distributed. That area is
generally bordered by levels of residual radioactivity below the DCGL and is
determined by the investigation process. The method for calculating the area
factors is provided in Attachment B and the resulting area factors are listed in
Tables 3-5 and 3-6.

The actual area of elevated activity is determined by investigation surveys and
the area factor is adjusted for the actual area of elevated activity. The product of
the adjusted area factor and the DCGLW determines the actual DCGLEMC. If the
DCGLEMC is exceeded, additional investigations are performed.

The results of the elevated area investigations in a given survey unit that are
below the DCGLEMC limit are evaluated using the equation below. If more than
one elevated area is identified in a given survey unit, the unity rule can be used
to determine compliance. If the equation value is less than unity, no further
elevated area testing is required and the EMC test (shown below) is satisfied:

on + (average concentration in elevated area - 5) < 1.0,

DCGL w (Area Factor)(DCGLw)

Where: 6 is the average residual activity in the survey unit.

When calculating 6 for use in this inequality, measurements falling within the
elevated area may be excluded provided the overall average in the survey unit is
less than the DCGLw.4

For embedded piping, the number of elevated areas will be limited to ensure that
the total inventory remaining in each EP will be maintained at the level that
would be present if the entire pipe were contaminated at the DCGL level.

Compliance with the soil DCGLEMC will be determined using the FSS gamma
spectroscopy results and a unity rule approach. These general methods will also
be applied to other materials where sample gamma spectroscopy is used for
FSS. The application of the unity rule to the elevated measurement comparison
requires area factors and corresponding DCGLEMC to be calculated for Cs-137,
Co-60, and any other gamma emitter identified during FSS, separately.

The methods used to calculate the nuclide specific soil area factors are presented
in Attachment B. These area factors are used to determine DCGLEMC for Co-60,
Cs- 137, and any other identified gamma emitter, for each elevated area being

MARSSIM, NUTREG-1575, Revision 1, (June 2001), Section 8.5.2, per the EPA website at
www.epa.gov/radiation/marssim/docs/revisionl.
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evaluated during FSS. The surrogate radionuclides will be conservatively
accounted for through the application of the Cs-137 area factor to the surrogate
Cs-137 DCGL since the difficult to detect radionuclides have higher area factors
than Cs-137. The DCGLEMC are used as follows to determine compliance with
the elevated measurement comparison. Background could be subtracted from
each radionuclide concentration if necessary:

Cs -137 Co-60 R137 N) (-CGL
Cs- 13 DCGL CO- 6

0DcGLEC DCGLEMC

Where:

Cs-137 and Co-60 are the gamma spectroscopy results from FSS,

DCGLEMC is calculated for the size of the elevated area being evaluated,

RN is any other gamma emitter identified during FSS, and

DCGL,,C, is the DCGLEMC for radionuclide N.

7.4 Remediation and Reclassification

As shown in Table 7-2, for any classification (1, 2 or 3), areas of elevated
residual activity above the DCGLEMC are remediated to reduce the residual
radioactivity to acceptable levels. Whenever an investigation confirms activity
above an action level listed in Table 7-2, an evaluation of the historical site
assessment, operational history, design information, and sample results will be
performed and documented. The evaluation will consider: (1) the elevated
area's location, dimensions, and sample results, (2) an explanation as to the
potential cause and extent of the elevated area in the survey unit, (3) the
recommended extent of reclassification, if considered appropriate, and (4) any
other required actions. Areas that are reclassified as Class 1 are typically
bounded by a Class 2 buffer zone to provide further assurance that the
reclassified area completely bounds the elevated area. This evaluation process is
established to avoid the unwarranted reclassification of an entire survey unit
(which can be quite large) while at the same time requiring an assessment as to
extent and reasons for the elevated area.

If an individual survey measurement (scan, direct or material sample) in a Class
2 survey unit exceeds the DCGL, the survey unit or a portion of it shall be
reclassified to a Class 1 and the survey redesigned and re-performed
accordingly. If an individual survey measurement in a Class 3 survey unit
exceeds 0.5 DCGL, the survey unit, or portion of a survey unit, will be
evaluated, and if necessary, reclassified to a Class 2 and the survey redesigned
and re-performed accordingly.
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Table 7-2 Investigation Actions

Action If Investigation Results Exceed:

Class DCGLEMc DCGLw 0.5 DCGLW

1 Remediate and Acceptable Acceptable
resurvey as necessary

2 Remediate, reclassify Reclassify portions as Acceptable
portions as necessary necessary

3 Remediate, reclassify Increase scan Increase scan
portions as necessary coverage and coverage and

reclassify portions as reclassify portions as
necessary necessary

7.5 Resurvey

Following an investigation, if a survey unit is reclassified or if remediation
activities were performed, a resurvey is performed in accordance with approved
implementing procedures. If a Class 2 unit had contamination greater than the
DCGLW it should be reclassified. If the average value of Class 2 direct survey
measurements was less than the DCGLw, the ScanMDc was sensitive enough to
detect the DCGLEMc and there were no areas greater than the DCGLEMC, the
survey redesign may be limited to obtaining a 100% scan without having to re-
perform the direct measurements. This condition assumes that the sample
density meets the requirements for a Class 1 area. If the Class 2 area had
contamination greater than the DCGLW, but the ScanMDC was not -sensitive
enough to detect the DCGLEMC, the affected area is reclassified and resurveyed
at the sample density determined from the EMC.
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8.0 DATA COLLECTION AND PROCESSING

8.1 Sample Handling and Record Keeping

A chain-of-custody record accompanies each sample from the point of collection
through obtaining the final results to ensure the validity of the sample data.
Chain-of-custody records are controlled and maintained and, upon completion of
the data cycle, are transferred to Document Control, in accordance with
applicable procedures.

Each survey unit will have a document package associated with it which covers
the design and field implementation of the survey requirements. Survey unit
records are quality records.

8.2 Data Management

Survey data are collected and evaluated from several sources during the data life
cycle.

QC measurements are not used as FSS data. See section 11.2 for design and use
of QC measurements.

Measurements performed during characterization, turnover and investigation
surveys can be used as FSS data if they are performed according to the same
requirements as the final survey data. These requirement include: (1) the
representativeness of the survey data to reflect the as-left survey unit condition
untouched by further remediation; (2) the application of isolation measures to
the survey unit to prevent re-contamination and to maintain final configuration;
and (3) the data collection and design were in accordance with FSS methods
(e.g., scan MDC, investigation levels, survey data point number and location,
statistical tests, and EMC tests).

Measurement results stored as FSS data constitute the final survey of record and
are included in the data set for each survey unit used for determining compliance
with the site release criteria.

Measurements are recorded in units appropriate for comparison to the DCGL.
The recording units for surface contamination are dpm/l 00 cm2 and pCi/g for
activity concentrations. Numerical values, even negative numbers, are recorded.

Document Control procedures establish requirements for record keeping.
Measurement records include, at a minimum, the surveyor's name, the location
of the measurement, the instrument used, measurement results, the date and time
of the measurement and any surveyor comments.
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8.3 Data Verification and Validation

The FSS data are reviewed before data assessment to ensure that they are
complete, fully documented and technically acceptable. The review criteria for
data acceptability will include at a minimum, the following items:

* Compliance with survey instructions as specified in the survey package

* The instrumentation MDC for fixed or volumetric measurements was below
the DCGLw or if not, below the DCGLEMC for Class 1, below the DCGLW for
Class 2 and below 0.5 DCGLW for Class 3 survey units.

* The instrument calibration was current and traceable to NIST standards.

.. The field instruments were source checked with satisfactory results before and
after use each day data are collected or if unsatisfactory, data obtained with
that instrument since its previous acceptable performance check was evaluated
for acceptability.

* The MDCs and assumptions used to develop them were appropriate for the
instruments and techniques used to perform the survey.

* The survey methods used to collect data were proper for the types of radiation
involved and for the media being surveyed.

* "Special methods" for data collection were properly applied for the survey
unit under review. These special methods are either described in this FSSP
section or will be the subject of an NRC notice of opportunity for review.

* The chain-of-custody was tracked from the point of sample collection to the
point of obtaining results.

* The data set is comprised of qualified measurement results collected in
accordance with the survey design, which accurately reflects the radiological
status of the facility.

* The data has been properly recorded.

If the data review criteria were not met, the discrepancy will be reviewed and the
decision to accept or reject the data will be documented in accordance with
approved procedures.

8.4 Graphical Data Review

Survey data may be graphed to identify patterns, relationships or possible
anomalies which might not be apparent using other methods of review. A
posting plot or a frequency plot may be made. Other special graphical
representations of the data will be made as needed.

Plum Brook Reactor Decommissioning Project 8 - 2 Revision 0 December 3, 2004



Final Status Survey Plan

8.4.1 Posting Plots

Posting plots may be used to identify spatial patterns in the data. The
posting plot consists of the survey unit map with the numerical data shown
at the location from which it was obtained. Posting plots can reveal
patches of elevated radioactivity or local areas in which the.DCGL is
exceeded. Posting plots can be generated for background reference areas
to point out spatial trends that might adversely affect the use of the data.
Incongruities in the background data may be the result of residual,
undetected activity, or they may just reflect background variability.

8.4.2 Frequency Plots

Frequency plots may be used to examine the general shape of the data
distribution. Frequency plots are basically bar charts showing data points
within a given range of values. Frequency plots reveal such things as
skewness and bimodality (having two peaks). Skewness may be the result
of a few areas of elevated activity. Multiple peaks in the data may
indicate the presence of isolated areas of residual radioactivity or
background variability due to soil types or differing materials of
construction. Variability may also indicate the need to more carefully
match background reference areas to survey units or to subdivide the
survey unit by material or soil type.
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9.0 DATA ASSESSMENT AND COMPLIANCE

An assessment is performed on the FSS data to ensure that they are adequate to support
the determination to release the survey unit. Simple assessment methods such as
comparing the survey data to the DCGL or comparing the mean value to the DCGL are
first performed. The statistical tests are then applied to the final data set and conclusions
are made as to whether the survey unit meets the site release criterion.

9.1 Data Assessment Including Statistical Analysis

The results of the survey measurements are evaluated to determine whether the
survey unit meets the release criterion. In some cases, the determination can be
made without performing complex, statistical analyses.

9.1.1 Interpretation of Sample Measurement Results

An assessment of the measurement results is used to quickly determine
whether the survey unit passes or fails the release criterion or whether one
of the statistical analyses must be performed. The evaluation matrices are
presented in Tables 9-1 and 9-2.

Table 9-1 Interpretation of Sample Measurements When the WRS
Test Is Used

Measurement Results Conclusion

Difference between maximum survey unit Survey unit meets
concentration and minimum reference area release criterion.
concentration is less than the DCGLw

Difference of survey unit average
concentration and reference average Survey unit fails.
concentrations greater than the DCGLw

Difference between any survey unit
concentration and any reference area Conduct WRS test and
concentration is greater than the DCGLw
and the difference of survey unit average elevated measurements
concentration and reference area average
concentration is less than the DCGLw
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Table 9-2 Interpretation of Sample Measurements When the Sign
Test is Used

Measurement Results Conclusion

All concentrations less than the DCGLw Survey unit meets
release criterion

Average concentration greater than the
DCGLw Survey unit fails

Any concentration greater than the Conduct Sign Test and
DCGLw and average concentration less elevated measurements
than the DCGLw test.

When required, one of four statistical tests will be performed on the
survey data:

* WRS Test

* Sign Test

* WRS Test Unity Rule

* Sign Test Unity Rule

In addition, survey data are evaluated against the EMC criteria as
previously described in section 7.3 and as required by NUREG 1727. The
statistical test is based on the null hypothesis (Ho) that the residual
radioactivity in the survey unit exceeds the DCGL. There must be
sufficient survey data at or below the DCGL to reject the null hypothesis
and conclude the survey unit meets the site release criterion for dose.
Statistical analyses may be performed using a computer software program
or, if necessary, using hand calculations.

9.1.2 Wilcoxon Rank Sum Test

The WRS test, or WRS Unity Rule (NUREG-15 05, Chapter 11), may be
used when the radionuclide of concern is present in the background or
measurements are used that are not radionuclide-specific. In addition, this
test is valid only when "less than" measurement results do not exceed 40
percent of the data set.

The WRS test is applied as follows:

1. The background reference area measurements are adjusted by adding
the DCGLw to each background reference area measurement,

Xi, Z = Xi + DCGL.

2. The number of adjusted background reference area measurements, m,
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and the number of survey unit measurements, n, are summed to
obtain N, (N = m + n).

3. The measurements are pooled and ranked in order of increasing size
from 1 to N. If several measurements have the same value, they are
assigned the average rank of that group of measurements.

4. The ranks of the adjusted background reference area measurements
are summed to obtain W,.

5. The value of Wr is compared with the critical value in Table 1.4 of
NUREG-1575 (MARSSIM). If Wr is greater than the critical value,
the survey unit meets the site release dose criterion. If Wr is less than
or equal to the critical value, the survey unit fails to meet the
criterion.

9.1.3 Sign Test

The Sign test and Sign test Unity Rule are one-sample statistical tests used
for situations in which the radionuclide of concern is not present in
background, or is present at acceptable low fractions compared to the
DCGLW. If present in background, the gross measurement is assumed to
be entirely from plant activities. This option is used when it can be
reasonably expected that including the background concentration will not
affect the outcome of the Sign test. The advantage of using the Sign test is
that a background reference area is not needed. The Sign Test may also be
applied to net values after material and/or ambient background subtraction
The Sign test is conducted as follows:

1. The survey unit measurements, Xi, i = 1, 2, 3, ...N; where N = the
number of measurements, are listed.

2. X i is subtracted from the DCGLW to obtain the difference
Di =DCGLw -Xi ,i = 1, 2, 3,...,N.

3. Differences where the value is exactly zero are discarded and N is
reduced by the number of such zero measurements.

4. The number of positive differences are counted. The result is the test
statistic S+. Note that a positive difference corresponds to a
measurement below the DCGLw and contributes evidence that the
survey unit meets the site release criterion.

5. The value of S+ is compared to the critical value given in Table I.3 of
NUREG-1575 (MARSSIM). The table contains critical values for
given values of N and a. The value of a is set at 0.05 during survey
design. If S+ is greater than the critical value given in the table, the
survey unit meets the site release criterion. If S+ is less than or equal
to the critical value, the survey unit fails to meet the release criterion.
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9.1.4 UnityRule

The Cs-137 to Co-60 ratio will vary in the final survey soil samples, and
this will be accounted for using a "unity rule" approach as described in
NUREG-1505 Chapter 1 1. Unity Rule equivalents will be calculated for
each measurement result using the surrogate adjusted Cs-137 DCGL and
the adjusted Co-60 DCGL, as shown in the following equation:

C1/DCGLI + C2/DCGL2 + .... Cn/DCGL, < 1

Where:

Cn = concentration of radionuclide n and

DCGL, = DCGL of radionuclide n

The unity rule equivalent results will be used to demonstrate compliance
assuming the DCGL is equal to 1.0 using the criteria listed in Tables 9-1
and 9-2. If the application of the WRS or Sign test is necessary, these
tests will be applied using the unity rule equivalent results and assuming
that the DCGL is equal to 1.0.

An example of a WRS test using the unity rule is provided in NUREG-
1505, Page 11-3, Section 11.4. If the WRS test is used, or background
subtraction is used in conjunction with the Sign test, background
concentrations will also be converted to Unity Rule Equivalents prior to
performing this test.

The Sign test will be used without background subtraction if background
Cs-137 is not considered a significant fraction of the DCGL. Note that the
surrogate Cs-137 DCGL will be used for both the statistical tests and
comparisons with the criteria in Tables 9-1 and 9-2.

The same general surrogate and unity rule methods described above for
soil can be applied to other materials if sample gamma spectroscopy is
used for final survey as opposed to gross beta measurements.

9.2 Data Conclusions

The results of the statistical tests, including application of the EMC, allow one
of two conclusions. The first conclusion is that the survey unit meets the
unrestricted use criterion. The data provides statistically significant evidence
that the level of residual radioactivity in the survey unit does not exceed the
release criterion. The decision to release the survey unit is made with sufficient
confidence and without further analysis.

The second conclusion that can be made is that the survey unit fails to meet the
release criterion. The data are not conclusive in showing that the residual
radioactivity is less than the release criterion. The data are analyzed further to
determine the reason for the failure.
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Possible reasons are that:

1. the average residual radioactivity exceeds the DCGL, or

2. the test did not have sufficient power to reject the null hypothesis (i.e., the
result is due to random statistical fluctuation).

The power of the statistical test is a function of the number of measurements
made and the standard deviation in measurement data. The power is determined
from 1-, where P is the value for Type II errors. A retrospective power analysis
may be performed using the methods described in Appendices 1.9 and 1. 10 of
NUREG-1575 (MARSSM). A greater number of measurements increases the
probability of passing if the survey unit actually meets the release criterion. If
failure was due to the presence of residual radioactivity in excess of the release
criterion, the survey unit must be remediated and resurveyed.

9.3 Compliance

The FS S is designed to demonstrate that licensed radioactive materials have
been removed from PBRF facilities and property to the extent that residual
levels of radioactive contamination are below the radiological criteria for
unrestricted use as approved by the NRC. The site-specific radiological criteria
presented in this plan demonstrate compliance with the criteria of 10 CFR
20.1402.

If the measurement results pass the requirements of Tables 9-1 and 9-2 of
section 9.1.1, and the elevated areas evaluated per section 7.3 pass the elevated
measurement comparison, then the survey unit is suitable for unrestricted
release.
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10.0 REPORTING FORMAT

Survey results are documented in history files, survey unit release records, and in the
FSSR. Other reports may be generated as requested by the NRC.

10.1 History File

A history file of relevant operational and decommissioning data should be
compiled. The history file should consist of relevant historical site assessment
information, Characterization Survey data and the classification basis. The
purpose of the history file is to provide a substantive basis for the survey unit
classification, and hence, the level of intensity of the FSS.

10.2 Survey Unit Release Record

A separate release record is prepared for each survey unit. The survey unit
release record is a stand-alone document containing the information necessary to
demonstrate compliance with the site release criteria. This record includes:

1. Description of the survey unit

2. Survey unit design information

3. Survey unit measurement locations and corresponding data

4. Survey unit investigations performed and their results

5. Survey unit data assessment results

6. Documentation of evaluations pertaining to compliance with the unrestricted
use limit of 25 mrem/yr and dose contributions from EP and radionuclides
contributing 10% in aggregate of the total dose for both structural scenarios
and soils.

7. Results of direct dose calculations pertaining to continuous columns of
contaminated soil from grade to depths greater than 6 inches in accordance
with section 3.2

A check-list may be employed as part of the implementing procedure to ensure
all required information and evaluations are contained within each survey unit
release record. When a survey unit release record is given final approval, it
becomes a quality record.

10.3 Final Status Survey Report

FSS results will be described in a written report to the NRC. The actual
structures, land, or system included in each written report may vary depending
on the status of ongoing decommissioning activities.

The FSS report provides a summary of the survey results and the overall
conclusions, which demonstrate that the PBRF facility and site meet the
radiological criteria for unrestricted use. Information such as the number and
type of measurements, basic statistical quantities, and statistical analysis results
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are included in the report. The level of detail is sufficient to clearly describe the
FSS program and to certify the results. The format of the final report will
contain the following topics:

1. Overview of the Results

2. Discussion of Changes to FSS

3. FSS Methodology

a. Survey unit sample size

b. Justification for sample size

4. FSS Results

a. Number of measurements taken

b. Survey maps

c. Sample concentrations

d. Statistical evaluations, including power curves

e. Judgmental and miscellaneous data sets

5. Anomalous Data

6. Conclusion for each survey unit

7. Any changes from initial assumptions on extent of residual activity.

8. Simplified General Retrospective Dose Estimate: For illustrative purposes,
relevant FS S data will be reviewed to determine a gross average of residual
contamination level which will be used to calculate a retrospective dose
estimate. This retrospective dose estimate will be provided in the final report.

10.4 Other Reports

Other reports will be prepared and submitted as requested.
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11.0 FSS QUALITY CONTROL (QC)

The objective of QC implementation is to ensure that the survey data collected are of the
type and quality required to demonstrate that the dose from residual contamination is
below the 25 mrem/yr unrestricted use criteria and to support a decision to terminate the
PBRF license. QC ensures that: 1) the elements of the FSS plan are implemented in
accordance with the approved procedures; 2) surveys are conducted by trained personnel
using calibrated instrumentation; 3) the quality of the data collected is adequate; 4) all
phases of survey package design and implementation are properly reviewed, and
oversight is provided; and 5) corrective actions, when identified, are implemented in a
timely manner and are determined to be effective. FSS QC includes the following
aspects of FSS activities.

11.1 Project Management and Organization

NASA's Glenn Research Center (GRC) is responsible for overall execution of
the PBRF Decommissioning Project and for public health and safety. As
licensee, GRC provides oversight of the decommissioning effort and has
established a Federal Sector Team comprised of GRC, Argonne National
Laboratory (ANL), and the USACE to execute decommissioning of the PBRF.
GRC is responsible for licensing activities, safety, and interfaces directly with
the U.S. NRC and the public. ANL provides technical support to GRC in the
areas of health physics and environmental safety and health. USACE is
responsible for safety, engineering and design quality assurance, construction
management, radiological, environmental and waste management, and financial
management of the Total Environmental Restoration Contract (TERC). A
combination of the various groups described above comprises the PBRF
decommissioning organization, or "PBRF" as it is used in this document.
Complete details regarding roles and responsibilities of the Federal Sector Team
is provided in Section 2.0 of the Decommissioning Plan.

The decommissioning team will provide the necessary personnel, materials, and
subcontractors to perform all phases of Decontamination Remediation work
including performance of the FSS. Figure 11-1 illustrates the functional FSS
organizational chart. Trained and experienced personnel will perform the FSS
in accordance with the protocols and process presented in this Plan, using
written survey instructions and approved procedures.

Specific members that are directly involved with the FSS:

11.1.1 Project Manager (PM)

The PM is responsible for executing the project in accordance with site
plans and procedures.
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11.1.2 QC Manager

The QC Manager is responsible for the review, approval, distribution, and
implementation of the project Quality Control Plan, all Quality Assurance
Project Plans and all supporting documents that are subject to controlled
distribution requirements. The QC Manager is responsible for
participation in internal planning, technical review, and change control
processes, and for verification of facility and site QC implementation
through the auditing and surveillance processes. The QC Manager reports
to the Project Manager

11.1.3 FSS/Characterization Manager

The ESS/Characterization Manager is responsible for the organization,
administration, development, and implementation of the FSS program
under the FSS Plan. The FSS/Characterization Manager is responsible for
ensuring activities conducted as part of the FSS is performed in
accordance with the FSS Quality Assurance Plan. The
FSS/Characterization Manager is responsible for management of
personnel assigned to the FSS section. The FSS/Characterization Manager
is responsible for approving FSS Release Records and ensuring
contractual and licensing obligations are satisfied. The
FSS/Characterization Manager reports to the PM. An additional
responsibility is to appropriately include elements defined in the FSS Plan
into FSS Procedures so that adherence to the project procedures will
assure compliance to this FSS Plan.

11.1.4 FSS/Characterization Engineers

The FSS/Characterization Engineers are responsible for providing survey
instructions to, and receiving completed surveys from the FSS Team. The
FS S/Characterization Engineers are responsible for the technical direction,
development and implementation of FSS Survey. The
FSS/Characterization Engineers are also responsible for preparing survey
designs and schedules, preparing and maintaining FSS Packages,
supervising data collection, supporting data evaluation, resolving and
documenting any survey design, instruction or performance discrepancies.

11.1.5 FSS/Characterization Supervisors

The FSS/Characterization Supervisors are responsible for control and
implementation of survey packages as received from the
FSS/Characterization Engineers, for coordination of turnover surveys,
final status surveys, survey area preparation (such as gridding and
accessibility needs), for maintaining access controls over completed FSS
survey areas, for coordination and scheduling of FS S/Characterization
Technicians to support the FSS schedule and ensuring all necessary
instrumentation and other equipment is available to support survey
activities. The FSS/Characterization Supervisors report to the
FS S/Characterization Manager.

Plum Brook Reactor Decommissioning Project 11 - 2 Revision 0 December 3, 2004



Final Status Survey Plan

11.1.6 Radiological Laboratory Specialist

The Radiological Laboratory Specialist will perform radiological sample
analysis of volumetric material samples for FSS. The Radiological
Laboratory Specialist will operate instrumentation in accordance with
approved procedures and manufacturers' recommendations, ensuring
instrument QC and MDC requirements are met. During the FFS, The
Radiological Laboratory Specialist will report to the FSS/Characterization
Manager and provide direction and support for the project sampling
activities, including sample collection, handling, storage, preservation, and
shipment. Additionally, the Radiological Laboratory Specialist will
interface with the QC Manager for direction and support on analytical
issues.

11.1.7 FSS/Characterization Technicians

The FSS/Characterization Technicians are responsible for understanding
the requirements included in the FSS Plan and the FSS Procedures. The
FSS/Characterization Technicians are responsible for performing work
according to the FSS Procedures. Through compliance with those
procedures, FSS/Characterization Technicians should implement the
requirements contained in this FSS Plan to assure appropriate quality is
used in the collection of data for FSS decision making.

Figure 1 1-1 FSS Functional Organization Chart
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11.1.8 Project Description and Schedule

Each area of the site will be divided into survey units and classified as
directed by procedure. The survey measurements for each survey unit will
be determined during the survey design phase. Portions of the FSS will be
performed during decommissioning activities as areas become available
for survey.

11.2 Quality Objectives and Measurement Criteria

11.2.1 Training and Qualification

The PBRF Decommissioning Plan Section 2.5, "Training Program,"
provides detailed descriptions of the training requirements for the PBRF
decommissioning. These training requirements are a prerequisite for all
project personnel performing work during the PBRF decommissioning.
As stated in the Decommissioning Plan, all personnel assigned to work at
the PBRF will meet the NASA training and certification requirements and
any other applicable regulatory requirements. NASA employees and
contractors will receive training on the Decommissioning Plan. More
specific training for workers will be commensurate with their duties and
responsibilities and the magnitude of the potential exposure to specific
hazards.

Specific training to this FSSP will be provided to personnel who are
perforning surveys, collecting samples and/or handling radioactive
materials in radiological areas. The training ensures that FSS personnel
have sufficient knowledge to perform work activities in accordance with
the requirements of this FSSP and the PBRF Decommissioning Plan. The
site FSS staff will also receive training developed in support of this FSSP.
At a minimum, personnel assigned to acquire FSS survey data in
accordance with this plan will be trained on the following:

* Initial set-up and pre-use response checks with a data-logger
instrument and associated detectors.

* Proficiency with operating a data-logger instrument and associated
detectors.

* Download survey data from a data-logger instrument.

* Performance of TSC measurements.

* Performance of scanning of structural surfaces and open land
areas.

* Performance of volumetric material sampling.
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11.2.2 Survey Documentation

Each FSS measurement will be identified by date, instrument, location,
type of measurement, and mode of operation. Generation, handling and
storage of the original FSS design and data packages will be controlled.
The FSS records have been designated as quality documents and, as such,
they will be maintained in accordance with Document Control procedures.

11.2.3 Quality Control Measures

The overall quality control (QC) objective for the FSSP is to collect and
analyze data to demonstrate compliance with the unrestricted release
criteria specified in 10 CFR 20.1402 to the satisfaction of the US Nuclear
Regulatory Commission. Satisfaction of this objective should allow for
the termination of the radioactive materials licenses for this facility.

Replicate surveys and duplicate samples will be collected as quality
control samples to assess survey precision, and sample control during
transport.

11.2.3.1 Replicate Direct Field Measurements

Replicate Direct Field Measurements will be used to monitor sampling
precision in the field. A minimum 5% of survey measurements will be
selected for performance of replicate static surveys. These should
generally include areas from Class 1, Class 2, and Class 3 areas. The
FSS/Characterization Engineer will randomly identify a minimum of 5%
of the survey measurements for replicate direct field measurements.
Qualitative results from replicate scans will be included in FSS Report.

11.2.3.2 Duplicate Soil Sample Analyses

A minimum of one of every twenty soil samples will be fully
homogenized, split and submitted for independent analysis. QC duplicate
samples will typically be analyzed by the on-site laboratory, however, an
independent, USACE-validated, off-site laboratory may be used for QC
duplicate sample analysis at the discretion of the FSS/Characterization
Manager.

11.2.3.3 Compliance with Acceptance Criteria

Acceptance criteria for replicate (or duplicate) measurements and the
equations to be used for assessing precision can be found in Section
11.2.4. Precision for duplicate direct static measurements and sample
analyses will be assessed through the calculation of relative percent
difference (RPD).

If QC replicate measurements or sample analyses fall outside of their
acceptance criteria, a documented investigation will be performed in
accordance with approved procedures; and if necessary, the Corrective
Action Process described in section 11.2.6.2 will be implemented. The
investigation will typically involve verification that the proper data sets
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were compared, the relevant instruments were operating properly and the
survey/sample points were properly identified and located. Relevant
personnel are interviewed, as appropriate, to determine if proper
instructions and procedures were followed and proper measurement and
handling techniques were used including chain of custody, where
applicable. When deemed appropriate, additional measurements are
taken. Following the investigation, a documented determination is made
regarding the usability of the survey data and if the impact of the
discrepancy adversely affects the decision on the radiological status of the
survey unit.

11.2.4 Precision, Accuracy and Completeness Assessments

Analytical data are generated for replicate surveys and duplicate samples
to determine precision and accuracy of the analytical method and sample
preparation.

11.2.4.1 Relative Percent Difference, RPD (defined in SW-846)

The Relative Percent Difference may be used to assess precision related to
the acquisition and comparison of replicate and duplicate analyses or
measurements if required as a part of data evaluation.

The relative percent difference, RPD, between duplicate determinations is
calculated as follows:

RPD = f(D1 -D 2 )| 100
(D, + D2 )/2

where; RPD =Relative Percent Difference

DI = 1 st data result, and

D2 = 2 nd data result.

11.2.4.2 Application of NRC Inspection Procedure 84750

The NRC Inspection Procedure 84750 (IP 84750) will be used to
determine the acceptability of QC Replicate and Duplicate laboratory
sample analyses and direct survey measurements. The IP 84750 critera
are applicable when the sample analyzed is either a single sample
analyzed on two different systems, when a split sample is analyzed on one
system, and when replicate direct survey measurements are performed.
Table 11-1 lists the IP 84750 acceptance criteria.

In addition, duplicate QC measurements are satisfactory if the QC data
supports the same conclusion pertaining to the compliance of the survey
unit with the release criteria as indicated by the original measurements.
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Table 11-1 NRC Criteria for Accepting Sample
Measurements

Resolution Acceptable Ratio

<4 0.4-2.5

4-7 0.5-2.0

8-15 0.6-1.66

16-50 0.75-1.33

51-200 0.80-1.25

>200 0.85-1.18

Actions to determine the source of deviation for measurements not in
agreement are:

* Review calculations,

* Review sample geometries and

* Consider ways the radioanalytical method or measurement may
contribute to disagreement.

11.2.5 Measurement/Data Acquisition

11.2.5.1 Survey Design and Sampling Methods

The site will be divided into survey areas. A survey package may be
developed for each survey area, which may contain one or more survey
units, or a survey package may be developed for each survey unit (at the
discretion of PBRF). Each survey package will specify the type and
number of measurements required based on the classification of each
survey unit.

11.2.5.2 Written Procedures

The FSS of the PBRF will be conducted in accordance with written,
approved procedures that ensure quality and minimize risk to workers, the
public and the environment. Approved procedures will describe the
methods and techniques used for the FSS measurements. Procedures will
be controlled and implemented to ensure that operations are performed in
a consistent, safe, and technically correct manner.

Specific procedures for the following functions will be prepared to further
define FSS activities. These procedures are separated into 3 functional
groups covering FSS Implementation, Instrument Calibration and
Operation, and Sample Preparation. This list includes the currently
required procedures, but procedures may be added or removed, as
appropriate.
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FSS Implementation (100 Series)

* PBRF-CS-100, FSS Quality Control

* PBRF-CS-101, FSS Sample Identification and Chain of Custody

* PBRF-CS-102, FSS Survey Area Classification

* PBRF-CS-103, FSS Survey Area Turnover and Control

* PBRF-CS-104, FSS Survey Data Download

* PBRF-CS-105, FSS Survey Data Processing and Reporting

* PBRF-CS-1 06, FSS Survey Package Design, Implementation and
Closure

* PBRF-CS-107, FSS of Systems, Soils and Structures

* PBRF-CS-108, Data Quality Management Guidelines for Off-Site
Laboratories

FSS Instrument Operation and Calibration

* PBRF-RP-034, Operation and Calibration of the Eppendorf Pipets

* PBRF-RP-035, Operation and Calibration of the Fisher Accu-224
Analytical Balance

* PBRF- RP-036, Operation and Calibration of Ohaus Scout lI
Electronic Balance

* PBRF- RP-044, Operation and Calibration of Ohaus Navigator
Balance

* PBRF- RP-0 15, Measurement of Gross Alpha and Beta Particles
(Protean IPC 9025)

* PBRF- RP-056, Measurement of Gross Alpha and Beta Particles
(Canberra S5XLB)

* PBRF- RP-001, Calibration of the ORTEC HPGe Gamma
Spectroscopy System

* PBRF- RP-021, Operation of the ORTEC HPGe Gamma Spectroscopy
System

* PBRF- RP-020, Operation and Calibration of the Packard Model 2900
TR Liquid Scintillation Analyzer

* PBRF-CS-007, Issue, Control and Accountability of FSS
Instrumentation

* PBRF-CS-01 1, Operation of Ludlum Model 2350 Data Logger Survey
Instrument

FSS Sample Preparation
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* PBRF- RP-052, Processing FSS Samples for Off-Site Analysis

* PBRF- RP-032, Sample Preparation for Gamma Spectral Analysis

* PBRF- RP-033, Sample Preparation for Tritium Analysis

11.2.5.3 Chain-of-Custody

Responsibility for custody of samples from the point of collection through
the determination of the final survey results is established by
implementing procedures for FSS Sample Identification and Chain-of-
Custody that will ensure that Chain-of-Custody is maintained and the
validity and control of material samples are intact.

The person that acquired the sample is responsible for the care and
custody of the samples until they are transferred or properly dispatched.
As few people as possible should handle the samples.

Sample containers will be labeled with sample numbers (in accordance
with Survey Data Management System (SDMS) as specified in Table 5-2)
and the date and time of collection.

Samples will be accompanied by a properly completed chain-of-custody
(CoC) form. The sample numbers and locations will be listed on the CoC
form. When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the CoC
form. The CoC form documents transfer of custody of samples from the
sampler to another person, to a mobile laboratory, to the permanent
laboratory, or to/from a secure storage area. Secure storage will be
provided for archived samples.

Samples sent to an off-site laboratory will be properly packaged for
shipment, with a signed CoC form enclosed in each sample box or cooler.
Shipping containers will be secured with strapping tape and custody seals
for shipment to the laboratory. The original CoC form will accompany the
shipment, and the sampler will retain a copy for the FSS office files.
Commercial carriers are not required to sign off on the custody form as
long as the CoC forms are sealed inside the sample cooler and the custody
seals remain intact.

11.2.5.4 Instrumentation Selection, Calibration and Operation

Instruments selected for the PiBRF final status survey will be capable of
achieving measurement sensitivities (MDCs) specified in section 6.2.1.
Instrument calibration will be performed with NIST traceable sources
using approved procedures. Issuance, control and operation of the survey
instruments will be conducted in accordance with approved implementing
procedures.

Plu Bro eco eomsinn rjct1-eiin0Dcme ,20
Plum Brook Reactor Decommissioning Project 1 1 - 9 Revision 0 December 3, 2004



Final Status Survey Plan

11.2.5.5 Control of Consumables

In order to ensure the quality of data obtained from FSS surveys and
samples, new sample containers will be used for each sample taken. Tools
used to collect samples will be cleaned to remove visible materials and
decontaminated as necessary.

11.2.5.6 Control of Vendor-Supplied Services

Vendor-supplied services, such as instrument calibration and laboratory
sample analysis, will be procured from appropriate vendors in accordance
with approved quality and procurement procedures.

11.2.5.7 Database Control

Software used for data reduction, storage or evaluation will be fully
documented and certified by the vendor. The software will be tested prior
to use by an appropriate test data set. Programs developed to assist in
calculating FSS data (i.e. Excel spreadsheets) shall also be tested to verify
they are correct.

11.2.5.8 Data Management

Survey data control from the time of collection through evaluation is
specified by procedure. Manual data entries will be verified by a second
individual.

11.2.6 Assessment and Oversight

11.2.6.1 Assessments

FSS self-assessments will be conducted in accordance with approved
procedures. The findings will be tracked and trended in accordance with
these procedures.

11.2.6.2 Corrective Action Process

The corrective action process, already established as part of MW-PL-02-
008, Quality Control Plan, section 6.5, will be applied to FSS for the
documentation, evaluation, and implementation of corrective actions. The
process will be conducted in accordance with approved procedures which
describe the methods used to initiate Condition Reports (CRs) and resolve
self assessment and corrective action issues related to FSS.

11.2.6.3 Reports to Management

Reports of audits and trend data will be reported to management in
accordance with approved procedure.

11.2.7 Data Validation

Survey data will be reviewed by FSS/Characterization staff prior to
evaluation or analysis for completeness and for the presence of outliers.
Comparisons to investigation levels will be made and measurements
exceeding the investigation levels will be evaluated. Procedurally verified
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data will be subjected to the Sign test, the Wilcoxon Rank Sum (WRS)
test, or WRS Unity test as appropriate. Technical evaluations or
calculations used to support the development of DCGL will be
independently verified to ensure correctness of the method and the quality
of data.

11.2.8 NRC Confirmatory Measurements

PBRF anticipates that both the NRC and OEPA may choose to conduct
confirmatory measurements in accordance with applicable laws and
regulations. The NRC may take confirmatory measurements to make a
determination that the final radiation survey and associated documentation
demonstrate that the facility and site are suitable for release in accordance
with the criteria for decommissioning in 10 CFR Part 20, subpart E.
Timely and frequent communications with these agencies will ensure that
they are afforded sufficient opportunity for these confirmatory
measurements prior to PBRF implementing any irreversible
decommissioning actions that have an impact on FSS (e.g. backfilling
open excavations, etc.)

11.3 Access Control Measures

11.3.1 Turnover

Due to the large scope of the FSS and the need for some activities to be
performed in parallel with dismantlement activities, a systematic approach
to turnover of areas will be established. The implementation of specific
protocols pertaining to the turnover and control of FSS areas will be
established in an approved implementing procedure. Prior to acceptance
of a survey unit for FSS, the following conditions must be satisfied, unless
authorized by the FSS/Characterization Manager in accordance with
established procedures. These include:

. Decommissioning activities having the potential to contaminate the
survey unit must be complete.

. Tools and equipment not required for the survey must be removed, and
housekeeping and cleanup must be complete.

* Decontamination activities in the area must be complete.

* Final operational radiological surveys must be complete in impacted
areas to ensure that no additional remediation is necessary. (However,
some impacted areas may not receive turnover surveys if no
remediation was required) These surveys may consist of:

1. Scan surveys or fixed measurements to ensure that surface
contamination is within the FSS total surface contamination limits.

2. Smear surveys to ensure that the removable surface contamination
is within the FSS removable surface contamination limits (i.e.,
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10% of the surface contamination limit).

3. Volumetric samples or scans to ensure soil remediation is within
acceptable FSS concentration limits.

. Access control or other measures to prevent recontamination must be
implemented.

* Turnover surveys may be performed and documented to the same
standards as FSS surveys so that data can be used for FSS.

11.3.2 Isolation and Control Measures

Since decommissioning activities may not be completed prior to the start
of the FSS, measures will be implemented to protect survey areas from
contamination during and subsequent to the ESS. Decommissioning
activities creating a potential for the spread of contamination will be
completed within each survey unit prior to the FSS. Additionally,
decommissioning activities which create a potential for the spread of
contamination to adjacent areas will be evaluated and controlled.

Upon commencement of the FSS in areas where there is a potential for re-
contamination, implementation of one or more of the following control
measures will be required:

* Personnel training

* Installation of barriers to control access to surveyed areas

* Installation of barriers to prevent the migration of contamination from
adjacent overhead areas

. Installation of postings requiring contamination monitoring prior to
surveyed area access

* Locking entrances to surveyed areas of the facility

* Installation of tamper-evident labels

Routine contamination surveys will be performed in areas following FSS
completion to monitor for indications of re-contamination and to verify
postings and access control measures. Survey frequency will be based on
the potential for re-contamination as determined by the
FSS/Characterization Manager. Routine contamination control surveys
will not be required for open land areas and structures that are not
normally occupied and are unlikely to be impacted by decommissioning
activities.

Routine surveys of areas where FSS has been completed will normally
include survey locations at floor level and on lower walls. Locations will
be selected on a judgmental basis, based on technician experience and
conditions present in the survey area at the time of the survey, but are
primarily designed to detect the migration of contamination from
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decommissioning activities taking place in adjacent and other areas in
close proximity which could cause a potential change in conditions.
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1.0 Purpose

The following attachment to the Final Status Survey Plan (FSSP) for the NASA Plum
Brook Reactor Facility (PBRF) establishes the basis for the radionuclide distribution(s)
that will be used during the adjusted gross DCGL determination and Final Status Survey.
The nuclide distribution addressed in this attachment is not applicable to radioactive
waste characterization. Additionally, the current decommissioning strategy for PBRF
calls for the removal of activated portions of the concrete bioshield and disposition of the
activated concrete as radioactive waste. Therefore, the activated concrete was not
evaluated.

2.0 References

2.1 Plum Brook Reactor Facility Decommissioning Plan
2.2 NUREG-15 75, Multi-Agency Radiation Survey and Site Investigation Manual

(MARSSIM)
2.3 NUREG/CR-3474, "Long-Lived Activation Products in Reactor Materials"
2.4 NUREG/CR-0130, "Technology, Safety and Cost of Decommissioning"
2.5 NUREG/CR-4289, "Residual Radionuclide Contamination Within and Around

Commercial Nuclear Power Plants"
2.6 NUREG-1757, Vol. 2, "Characterization, Survey, and Determination of

Radiological Criteria"
2.7 PBRF-TBD-04-006, "Approach and Basis for Development of Site-Specific

Derived Concentration Guideline Levels (DCGL)"
2.8 "An Evaluation of the Plum Brook Reactor Facility and Documentation of

Existing Conditions," Teledyne Isotopes, December, 1987

3.0 Assumptions

3.1 The samples were representative of the areas in which they were taken.
3.2 Nuclides positively identified in a single sample were assumed to be present at

their stated MDA values in all other samples in their applicable populations where
the nuclides were not detected.

3.3 RESRAD and RESRAD-BUILD input values used to evaluate dose contributions
from specific radionuclides employ the building reuse, subsurface structure and
surface soil parameters and scenarios used for site-specific DCGL development
that are documented in section 3.1 of the FSSP and in Attachment B.

4.0 Discussion

One of the purposes of Site Characterization is to establish the radionuclide profiles for
the various contaminated media for the purposes of dose assessment, DCGL
development, and Final Status Survey (FSS) planning. Another one of the objectives of
characterization surveys and historical site assessments is to provide the information
needed to select the radionuclide distribution(s).
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The evaluation provided in this attachment was performed to identify the suite of
radionuclides that could potentially be present in site structures and soils following
completion of decommissioning activities and structure demolition. Calculations in this
document used radionuclide concentrations observed in smear samples from a 10 CFR
Part 61 waste stream characterization analyses as well as the results of the isotopic
analysis of concrete core samples collected as part of the characterization survey.

A variety of concrete structures containing residual contamination will remain after
decommissioning including the walls and floors of the basements of major buildings as
well as concrete demolition debris that will be used as clean fill. At PBRF, the two major
sources for the radioactive contamination of the concrete were the reactor coolant water,
which contained both fission and activation products, and the irradiation of experiments.
The presence of low levels of fission products in some of the sample results suggests that
a small clad failure or a recycling of treated water from the Hot Laboratory may have
occurred.

In order to assess the possibility that more than one radionuclide distribution could apply
to the concrete structures and post demolition concrete debris that will undergo FSS, both
the operational history and uses of the different structures were evaluated.

4.1 Historical Overview

The PBRF was used to perform nuclear irradiation testing of fueled and unfueled
experiments for space program applications. Construction of the PBRF began in
1956. Preoperational testing of the reactor was performed during 1961 and 1962
and full power operations began in April 1963. The 60 MW reactor was operated
by NASA on an essentially uninterrupted basis for almost 10 years until January
1973 when it was shut down after accumulating 98,000 Mega Watt Days (MWD)
of operation.

The reactor was defueled from January to July 1973. During that time, the reactor
fuel element assemblies (all special nuclear material, source material, and
radioactive waste generated at that time) were removed from the PBRF and
preliminary decontamination was performed. The fuel assemblies were
transferred and reprocessed offsite and the radioactive wastes were disposed of
offsite at licensed commercial facilities. The PBRF systems and support facilities
not required for safe storage were maintained (mothballed) for possible future
operations. During 1997 and 1998, NASA management decided to decontaminate
and decommission the PBRF to allow termination of the NRC licenses and release
the PBRF for unrestricted use.

The PBRF consists of six major buildings, several subsurface "tunnels", three
water holding basins and an effluent release "ditch". The major structures include
the Containment, the Reactor Building, the Hot Laboratory, the Reactor Office
and Laboratory Building, the Waste Handling Building, the Primary Pump House
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and the Fan House. Subsurface structures include the Hot Pipe Tunnel and the
Cold Pipe Tunnel. The holding basins include the Hot Retention Basin, the Cold
Retention Basin and the Emergency Retention Basin.

Reactor fuel was constructed of uranium/aluminum alloy fuel elements clad with
aluminum alloy. The reactor fuel material was uranium enriched to about 93% in
the U-235 isotope in an aluminum alloy of not more than 25% uranium by weight.
The maximum core loading did not exceed 6 kg of U-235. Beryllium reflector
pieces surrounded the fuel along with cadmium/beryllium regulating and shim
rods. The core was moderated and cooled by de-ionized water which was
pressurized by the elevation of water in the head tank and the head of the primary
system pumps.

Most primary system piping and components are located in the Containment, the
Reactor Building, the Primary Pump House and the Fan House. Primary systems
were also present in portions of the Hot Pipe Tunnel. The primary cooling water
system was subdivided into four groups, the main loop, the by-pass clean-up loop,
the instrument and test hole cooling loop and the shutdown loop. The main loop
was a closed loop, 26,000 gallon system that was routed from the reactor through
24 in. supply and return lines to the Primary Pump House where coolant water
was passed through two primary heat exchangers, three primary pumps, a strainer
and a flow meter and returned to the inlet supply line.

During reactor operation, the reactor tank was essentially a closed system.
Experiments were inserted by means of two horizontal through tubes, six
horizontal beam tubes, and two vertical experiment tubes, all of which are of
aluminum alloy construction. However, direct interface with the canal system did
occur, most notably in the hydraulic "rabbit" tubes, which transferred experiment
materials in and out of the reactor tank using the difference in hydraulic pressure
between the reactor coolant and the canals. During shutdown, materials and fuel
elements were routinely transferred between the reactor tank and the canals.

The reactor tank and concrete biological shield are surrounded by four quadrants,
three (A, C, and D) of which could be flooded with water for additional biological
shielding. Quadrant B was a dry area. A system of canals was used to transfer
materials or fuel assemblies to and from the reactor tank, the fuel storage area,
and the adjacent Hot Laboratory. Quadrant D contained the underwater beam
room. In the Hot Laboratory, materials were remotely transferred from the canals
to either the hot cells or the Hot Dry Storage Area. It was here that irradiated
materials were handled and tested.

The hot drain system consists of the drain collection systems for all wastewater
drainage that originated directly or indirectly from a radioactively contaminated
area. The system is made up of 12 collection sumps (located in the Fan House,
Waste Handling Building, Reactor Office and Laboratory Building, Primary
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Pump House, Hot Laboratory, Reactor Building, and inside the containment
vessel) along with associated pumps and valves. Pumps were used to move
liquids that had collected in the sumps to the Hot Retention Area.

The Mock-Up Reactor (MUR) was a 1 00KW swimming pool type reactor located
in Canal H and setup to simulate the main Plum Brook Reactor. The MUR used
the same uranium enriched aluminum alloy fuel assemblies, with the exception of
uranium loadings, as the larger reactor core. As such, the nuclide distribution
resultant from the operation of the MUR should be essentially the same as the
distribution resultant from the operation of the larger reactor.

The secondary coolant system consisted of a single loop system that took waste
heat from a pair of primary to secondary heat exchangers, carried it to a cooling
tower for disposal, and then returned the water to the heat exchangers located
within the Primary Pump House. The secondary system piping leaves the Reactor
Building (RB) and proceeds down the length of the Cold Pipe Tunnel that
connects the RB to the Service Equipment Building (SEB) and to the cooling
tower.

The Hot Retention Area, located south of the Fan House, contains eight 60,000
gal and four 7500 gal steel underground storage tanks. The larger tanks, located
in an underground concrete room, received all of the radioactively contaminated
water from the hot drain system. The four smaller tanks were used as holding
tanks. The contaminated water was treated and the water in the holding tanks was
monitored and then discharged to the Cold Retention Basins, the quadrant and
canal recirculating system, or to the Water Effluent Monitoring Station.

The Cold Retention Basins are two 500,000 gal below grade storage basins in the
shape of inverted pyramids. The basins were used to store low-level radioactive
water primarily from the quadrants and canals in the Reactor Building. During
facility operations the basins were known to leak, so a plastic liner was installed.
At the time of shutdown, the Cold Retention Basins were opened to permit
groundwater to enter the structures to equalize the water levels in the groundwater
and basins and prevent the basins from floating in the event of a high groundwater
table. Silt and sludge accumulated on the side walls and bottoms of the basins.

4.2 Assessment of Historical and Operational Factors

The following conclusions were reached following an assessment of the lay-out,
structures, systems and processes that were used during the operation of the
PBRF. Reactor coolant systems containing reactor originated fission and
corrosion products are prevalent in the Containment, the Reactor Building, the
Hot Laboratory, the Primary Pump House, the Waste Handling Building, the Fan
House and the Hot Pipe Tunnel. Other environmental areas were also directly
impacted by exposure to either treated andlor untreated primary coolant, including
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the Hot Retention Area, the Cold Retention Basins, the Emergency Retention
Basin, the Water Effluent Monitoring Station, the Pentolite Ditch and Drainage
System. Subsequently, it was anticipated that all the areas listed above should
exhibit approximately the same radionuclide mixture.

One building, the Reactor Office and Laboratory Building (ROLB) did not
contain any major systems that carried primary coolant. It is believed that the
source of contamination discovered in the ROLB was from the importation and
analysis of reactor coolant and reactor material samples. Radiological operational
surveys taken in the fuel vault and in several laboratories located in the ROLB
showed significant alpha contamination that was later identified as U-234 and U-
235. Subsequent radiological characterization surveys did not identify U-234 and
U-235 in any other of the impacted structures at the concentrations observed in
the ROLB. As such, the ROLB was evaluated as an area that could exhibit a
unique mixture.

In the Hot Laboratory, a wide variety of irradiated materials were unpackaged,
directly handled and tested in this area. Subsequently, it is anticipated that the
radionuclide distribution in the Hot Laboratory could also be significantly
different from the balance of plant mixture.

4.3 Smear Samples of Structural Surfaces

As part of a previous investigation performed to substantiate the nuclide
distribution that would be applicable to waste disposition, twenty-two (22) smear
samples were acquired and subjected to 10 CFR Part 61 analyses in the 1st quarter
of 2002. The samples were as follows;

* 7 smears taken on loose equipment and materials in Hot Cells numbers 1
through 7,

* 7 smears taken on structural surfaces in Hot Cells numbers 1 through 7,
* 5 smears taken from within the Containment structure, including Quads A,

Quad C, Canal E, the Lilly Pad and general area,
* 2 smears taken from the Reactor Office and Laboratory Building, and
* 1 smear taken from the Reactor Building.

In addition, alpha contamination was positively identified by direct measurement
and on smear samples collected in the ROLB fuel vault and in several of the
laboratories during the radiological evaluation of loose equipment in these areas
for disposition and disposal. Additional smear samples were collected
specifically at locations in the ROLB where positive alpha measurements were
obtained. These smears were combined into composite samples and analyzed for
isotopic content. To support the assessment of the nuclide mixture in the ROLB,
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the results from these samples were added to the Part 61 smear sample population
described above. The results of the analyses of these smear samples are presented
in Addendum 1.
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Figure 4-1, Part 61 Smear Populations Sample Locations
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4.4 Concrete Core Sampling Strategy

In addition to the smears, concrete core bore samples were collected at various
locations throughout the PBRF structures. A plan for concrete sample collection
was prepared to ensure that core bore samples were collected at representative
locations from each of the primary structures designated to remain and be
subjected to FSS. Core samples were collected at biased locations in the areas
known to be the most exposed to radioactive contamination during plant
operation. Areas in lower levels of buildings, areas housing waste processing
equipment, and areas near sumps and floor trenches were chosen.

The biased location of each core bore was selected by performing a beta scan of
the floor area of the targeted structure. The location with the highest total surface
contamination reading was identified and assessed for the presence of loose
surface contamination. If loose surface contamination was detected, the location
was decontaminated. If there was appreciable fixed contamination left following
the decontamination, the location was selected for obtaining a core bore sample.

By obtaining the highest activity samples from each key structure, the likelihood
of detecting nuclides with low activity levels was improved and the relative
fractions of the MDA values were minimized. In total, sixteen core bore samples
were obtained. One core sample broke during extraction and was unusable
leaving 15 samples for analysis. Of the 15 samples, thirteen were used as sent for
isotopic analysis. The other two core samples were saved for possible site-
specific KD analysis.

Under Characterization Survey Package Number C9000 101H1, core bore samples
were acquired at the following locations:

* In the Reactor Building on the 0' elevation, southern floor, a core bore sample
was acquired on the floor adjacent to a removable steel hatch cover. This
sample broke during extraction and was subsequently unusable for further
analysis.

* In the Reactor Building on the -25' elevation in the southwest quadrant, a core
bore sample was acquired on the floor adjacent to the sump in the Area #22
Pump Room.

* In the Reactor Building on the -15' elevation in the east floor area, one core
bore sample was acquired on the floor adjacent to the concrete shielding for
the primary water piping systems.

* In the Primary Containment on the -25' elevation at the bottom of Canal "E",
a core bore sample was acquired on the floor along the southern wall adjacent
to the south canal entrance.
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* In the Primary Contaimnent on the -25' elevation in the west area, a core bore
sample was acquired on the floor adjacent to the inner wall across from the
west stairwell.

* In the Waste Handling Building on the -13' elevation, a core bore sample was
acquired on the floor adjacent to the north building sump.

* In the Hot Laboratory on the 0' elevation, four core bore samples were
acquired, one on the floor in front of Room #2, one on the floor in front of
Room #6, one in the middle of the floor adjacent to Room #5 and one at the
entrance to Room #16.

* In the Hot Pipe Tunnel on the -12' elevation, two core bore samples were
acquired, one in the middle of the tunnel section to the east of the corner and
one on the side by the corner. Two additional core samples were acquired and
placed in storage.

* In the Fan House on the -12' foot elevation, one core bore sample was
acquired on the floor adjacent to the air plenum and venture located against
the north wall.

* In the Primary Pump House on the 0' elevation, three core bore samples were
acquired, one on the floors of Room numbers 1, 2 and 4 respectively. These
samples were not included as part of the sample population due to QA
concerns that could not be resolved.

* In the Reactor Office and Laboratory Building (ROLB), one core sample was
acquired on the floor of the New Fuel Vault.

Structures that could potentially contain activated concrete such as the bio-shield
were not sampled because current decommissioning plans call for the removal of
activated portions of the concrete bioshield and disposition of the activated
concrete as radioactive waste.

Each of the core samples was sliced and surveyed. Two '/2 inch thick "pucks"
were sliced from the top of each core. Direct alpha and beta measurements were
obtained on both the tops and bottoms of each puck. A preliminary radionuclide
analysis was performed on each puck using the PBRF on-site gamma
spectroscopy system. This analysis was performed not to specifically assess the
nuclide distribution, but rather to qualitatively evaluate the depth of contaminant
migration into the concrete at each of these locations. Each 1/2 puck was analyzed
twice, exposing the detector to both sides of each puck. The results of these
analyses are presented in Addendum 2.
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The data presented suggests that with the exception of the Hot Laboratory, the
majority of the reactor produced radionuclides were confined to the 1st V2 inch of
concrete surface. In the Hot Lab, the contaminant migration observed went
deeper, at some locations to a depth of one inch.

After the preliminary radionuclide analysis was complete, the samples were sent
to an off-site laboratory for a full isotopic analysis. The top 1 inch concrete core
was pulverized and analyzed for full isotopic content. Samples were prepared by
transfer of the sample to a standard geometry or by removing a representative
aliquot from the sample and processing the sample in accordance with the
analytical technology selected. Gamma emitting isotopes were analyzed using a
high purity Germanium (HPGe) gamma detector. Analysis for low energy
gamma emitters used a planar, high purity germanium, low energy response
gamma ray detector. Analysis for beta emitting isotopes employed beta liquid
scintillation and alpha emitting isotopes were analyzed using alpha spectroscopy.
These results are presented in Addendum 6.
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Figure 4-2, Concrete Core Population Sample Locations - Hot Laboratory
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Figure 4-3, Concrete Core Population Sample Locations - Hot Pipe Tunnel
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Figure 4-5, Concrete Core Population Sample Locations - Fan House
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Figure 4-6, Concrete Core Population Sample Locations - Waste Handling Building
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Figure 4-7, Concrete Core Population Sample Locations - ROLB
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4.5 Soil Sampling Strategy

Surface soil samples were obtained to assess the radionuclide distribution in soils
surrounding the facility. A sampling plan was developed and documented in
characterization survey packages A2400 303C2 and A2100 101C2. Gamma
scans surveys were performed within each survey unit using a Nal detector to
ascertain the highest activity locations. Survey areas exhibiting scan results
greater than twice the observed background were selected. At the area of highest
observed scan activity, a one-liter soil sample was collected. Soil samples were
collected and controlled on accordance with PBRF-CS-001, "Characterization
Sample Identification and Chain-of-Custody" and sent to an off-site laboratory for
full isotopic analysis. The soil samples were not dried prior to shipment. Once
received by the off-site laboratory, samples were prepared by transfer of the
sample material to a standard geometry or by removing a representative aliquot
from the sample and processing the sample in accordance with the analytical
technology selected. Gamma emitting isotopes were analyzed using a high purity
Germanium (HPGe) gamma detector. Analysis for low energy gamma emitters
used a planar, high purity germanium, low energy response gamma ray detector.
Analysis for beta emitting isotopes employed beta liquid scintillation and alpha
emitting isotopes were analyzed using alpha spectroscopy.

In total, eight soil samples were obtained: four from the Emergency Retention
Basin and four from a suspected spill area south of the Waste Handling Building.
Other open land areas on site also indicated elevated scan activity, however the
eight locations selected were biased in order to acquire samples with relatively
high isotopic concentrations in order to minimize the contribution of MDA values
to the resultant nuclide distribution. Analytical results for the surface soil samples
are presented in Attachment 4.
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Figure 4-8, Surface Soil Population Sample Locations - WHB Spill Location
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Figure 4-9, Surface Soil Population Sample Locations - ERB
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4.6 Sample Analysis

In all three sample types (smear samples, core samples and soil samples), before
the nuclide distribution could be evaluated, the analysis results reported as less
than MDA were considered. It was expected that several of the nuclides would be
reported as less than MDA since these nuclides have a low probability of being
present. Two approaches were considered for evaluating MDA results; 1) include
the MDA values as representing actual concentrations, and 2) remove the less
than MDA nuclides from the mixture. Removing the nuclides was considered
more appropriate and representative of actual site conditions because the non-
detected nuclides are believed either to not be present or to be present at
negligible concentrations well below the MDA value. A nuclide was included in
the "discarded" category if it was not detected, at concentrations above MDA, in
any individual sample in the respective smear, core and/or soil sample population.

If a nuclide was detected above MDA in one or more samples in a given
population, then the nuclide was retained and included in the mixture. For those
radionuclides that were reported as positive in only a portion of the sample
population, the MDA values were combined with the positive results to determine
the mixture fraction. The MDA values were used in this case because it was
conservatively assumed that if a radionuclide was positive in an individual sample
then it could also be present in the remaining samples of the population. Using
the MDA also has the effect of reducing the probability that a single positive
radionuclide result in a given sample population will skew the overall percentage
relationship between the isotopes when those percentages are normalized.

The remaining nuclides were then evaluated for the presence of naturally
occurring isotopes. Naturally occurring isotopes were ignored in subsequent
calculations.

4.7 Mean Distribution Evaluation

Following the analysis of all nuclides identified at activities greater than their
respective MDAs, an assessment was performed to ascertain the activity of
radionuclides that could be attributed to background. K-40, Pb-212, Pb-214, Bi-
214, Th-228, Th-230, Th-232, and Ra-226 were detected at concentrations
commensurate with levels normally found in background. Subsequently, these
isotopes were removed from consideration in all the sample populations.

The radionuclide distribution percentage for each remaining nuclide was then
calculated by dividing the concentration for each nuclide by the sum of all
remaining radionuclide concentrations in the sample population expressing the
abundance of the specific nuclide compared against the total sample activity. The
mean nuclide distribution was then calculated by taking the average of the
individual core nuclide fractions in each sample population.
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The smear sample mean nuclide distribution in Table 4-1 below contains all
remaining radionuclides that were above MDA in one or more smear samples.

Table 4-1 Smear Radionuclide Distribution

Hot Laboratory _ Balance of Plant ROLB
Ag-108m ND 0.06% ND

Am-241 0.19% 0.13% 0.02%
C-14 0.20% 0.58% 0.26%
Co-57 0.03% ND ND

Co-60 2.38% 5.22% 0.98%
Cm-242 0.00% ND 0.01%
Cm243/244 0.13% 0.02% 0.01%
Cm-245/246 ND 0.00% ND

Cs-134 0.03% ND ND

Cs-137 43.69% 7.46% 16.62%
Eu-152 ND 0.13% ND

Eu-154 0.08% 0.15% ND

Eu-155 ND ND 0.12%
Fe-55 2.75% 1.98% ND

H-3 8.29% 66.53% 38.87%
1-129 0.02% 0.06% 2.66%
Na-22 0.03% ND ND

Nb-94 0.12% 0.03% 0.05%
Ni-59 0.33% 0.45% 1.68%
Ni-63 13.39% 13.66% 0.23%
Np-237 0.00% ND 0.05%
Pu-238 0.11% 0.04% ND

Pu-239/240 0.13% 0.02% 0.02%
Pu-241 1.19% 0.32% 0.45%
Pu-242 0.06% ND ND

Sb-125 ND ND 0.23%
Sr-89 0.81% 0.03% ND

Sr-90 25.43% 3.01% 4.03%
Tc-99 0.58% 0.12% 0.30%
U-233/234 0.03% 0.01% 31.87%
U-235/236 0.00% ND 1.12%
U-238 0.00% ND 0.42%

ND - Radionuclide not detected

The nuclide distribution for the BOP smear population indicates a nuclide
distribution for H-3 of 66.53%. It is unlikely that the actual contribution of
tritium to the nuclide distribution is of this magnitude.
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The H-3 contribution is skewed by the inherent inaccuracy of the smear sample
approach for material sampling as a means to quantify H-3 activity. The core
sample data analysis provides a more realistic indication of H-3 concentrations as
the core bore material sampling approach results in a volumetric sample medium
more appropriate for the quantification of H-3. However, as the presence of H-3
has very little effect on the calculation of the adjusted gross DCGL, the
distribution of H-3 in the smear populations was not adjusted.

The concrete core samples are believed to be more representative of the mixture
that will remain after license termination than the smear samples because the
majority of loose contamination will be removed during remediation. The
majority of the potentially contaminated surfaces that will remain following
structural remediation will be concrete.

Other contaminated material, such as buried and embedded pipe, may also
remain. In this case, the nuclide distribution resultant from the smear population
would be more representative as the contamination of the interior surfaces of the
piping is primarily due to the entrapment and plating of loose contamination.

As previously stated, radionuclides that were not present in concentrations greater
than their respective MDA values in any of the concrete core samples were
removed from the mixture. These isotopes included Sb-125, Eu-152, Eu-154, Eu-
155, Nb-95, I-129, Np-237, Ni-59, Tc-99 and Cm-243/244. The core sample
taken in the ROLB indicated no activity greater than background. Subsequently,
a nuclide distribution based upon core sample analysis results can not be
presented for the ROLB at this time. The concrete core sample mean nuclide
distribution in Table 4-2 below contains all remaining radionuclides that were
above MDA in one or more core samples.
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Table 4-2 Concrete Core Radionuclide Distribution

Hot Laboratory Balance of Plant ROLB
Am-241 0.41% 0.29% ND

C-14 1.97% ND ND

Co-60 0.65% 1.23% ND

Cm-245/246 0.07% 0.19% ND

Cs-137 78.04% 34.79% ND

Fe-55 ND 18.93% ND

H-3 0.83% 8.46% ND

Ni-63 3.09% 19.71% ND

Pu-238 0.06% 0.07% ND

Pu-239/240 0.59% 0.06% ND

Pu-241 0.81% 2.49% ND

Sr-90 13.23% 11.74% ND

U-233/234 0.14% 0.98% ND

U-235/236 0.01% 0.09% ND

U-238 0.11% 0.97% ND
ND - Radionuclide not detected

In the surface soil samples, Th-228, Th-230, Th-232, Th-227, Ra-226, U-234, U-
235 and U-238 were detected at concentrations commensurate with levels
normally found in background (U-234 concentrations ranged from 0.793 pC/g to
1.876 pC/g, U-235 concentrations ranged from 0.051 pC/g to 0.197 pC/g and U-
238 concentrations ranged from 0.850 pC/g to 1.861 pC/g). Subsequently, these
isotopes were removed from consideration in the soil radionuclide distribution
mixture. The soil nuclide distribution in Table 4-3 contains all remaining
radionuclides that were above MDA in one or more surface soil samples.
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Table 4-3 Surface Soil Radionuclide Distribution

Open Land Areas
Am-241 0.15%
Am-243 0.16%
C-14 2.11%
Cm-245 0.22%
Co-60 1.68%
Cs-137 58.50%
Eu-155 0.76%
H-3 22.68%
1-129 0.53%
Nb-94 0.30%
Ni-63 6.96%
Pu-238 0.17%
Pu-239 0.16%
Sr-90 5.49%
U-236 0.12%

4.8 Application of the 10% Rule

Based on data reviewed to date and considering the PBRF operational history,
there appear to be three radionuclide mixtures for site structures and one
distribution for soils. For site structures, the first applies to the Hot Laboratory,
the second to the ROLB and the third to the remaining structures designated as
BOP.

The final step in determining the nuclide distribution for each of the mixtures
involved the elimination of radionuclides that have insignificant dose
consequences. NUREG- 1757, Vol. 2, Section 3.3, states that nuclides with a
combined dose of less than 10% of the 25 mrem/yr unrestricted use criteria can be
eliminated from further consideration. To determine which nuclides can be
eliminated by the "10%" rule, a RESRAD or RESRAD-Build run was performed
using the mean nuclide distribution derived for each sample population. The
concentration entered for each radionuclide was the fraction listed in Tables 4- 1,
4-2 and 4-3, respectively. The RESRAD/RESRAD-Build runs used to perform
the "10%" rule calculations are provided in Addendums 3, 5 and 7.

For the mean distribution derived from the smear samples, RESRAD-Build and
RESRAD evaluations were performed for the Building Reuse and Subsurface
Structure scenarios, respectively. Concrete Kd data were not available in the
literature for three radionuclides with very low nuclide fractions; i.e. Na-22, Np-
237, and Sb-125 at 0.03%, 0.00%, and 0.23%, respectively.
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The RESRAD default Kd was used in the Subsurface Structure analysis for these
radionuclides. Two radionuclides, Sr-89 and Cm-242, were reported as above
MDA in one or more smear samples with mean fractions of 0.81% and 0.00%,
respectively. RESRAD and RESRAD-Build do not list these radionuclides.
Because of their very low fractions these nuclides were disregarded. In addition,
Sr-89 is suspected to be a false positive because the half life is very short relative
to the time since plant shutdown.

The radionuclides that, in aggregate, were less than 10% of the total dose for both
of the scenarios were eliminated. The mixtures were readjusted to 100% based on
the relative fractions of the radionuclides remaining after the insignificant
radionuclides were removed. The adjusted FSS mixtures will be used to calculate
surrogate and gross beta DCGLs.

The results of all RESRAD-Build and RESRAD runs, i.e. BOP, ROLB and Hot
Lab mixtures in the Subsurface Structure and Building Reuse scenarios indicate
that for the smear sample population, the aggregate dose from six radionuclides,
i.e., Cs-137, Sr-90, Co-60, H-3, Eu-154 and 1-129 resulted in 94% or more of the
25 mrem/yr limit in all BOP cases, the aggregate dose from five radionuclides,
i.e., Cs-137, Sr-90, Co-60, H-3, and Eu-154 resulted in 93% or more of the 25
mrem/yr limit in all Hot Lab cases and the aggregate dose from seven
radionuclides, i.e., Cs-137, Sr-90, Co-60, H-3, I-129, U-234 and U-235 resulted in
93% or more of the 25 mrem/yr limit in all ROLB cases.

For the core sample population, the aggregate dose from four radionuclides, i.e.,
Cs-137, Sr-90, Co-60 and H-3, resulted in 90% or more of the 25 mrem/yr limit in
all BOP cases and the aggregate dose from three radionuclides, i.e., Cs-137, Sr-90
and Co-60 resulted in 92% or more of the 25 mrem/yr limit in all Hot Lab cases.
As previously stated, a nuclide distribution based upon core sample analysis
results can not be presented for the ROLB at this time due to the fact that the only
available core sample indicated only background activity.

The lowest total aggregate dose from the remaining radionuclides was 90% of the
25 mrem/yr criterion, which means that radionuclides potentially representing a
dose of 2.5 mrem/yr were eliminated. To ensure the 25 mrem/yr criterion is met,
any structural survey unit where the mean of FSS results indicates that the dose
may be greater than 22.5 mrem/yr dose (including dose from embedded pipe in
the given survey unit, if applicable) shall be reviewed for compliance with the
unrestricted use limit. The final normalized radionuclide distributions for
structural surfaces are provided in Tables 4-4 and 4-5 below.
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Table 4-5 Final Smear Radionuclide Distribution

Hot Laboratory Balance of Plant _ ROLB
Co-60 3.41% 6.72% 1.01%
Cs-137 53.11% 7.74% 17.29%
Eu-154 0.12% 0.17% _

H-3 10.84% 82.15% 39.71%
1-129 0.08% 2.82%
Sr-90 32.52% 3.13% 4.17%
U-233/234 33.82%
U-235/236 I_ 1.19%

Table 4-6 Final Concrete Core Radionuclide Distribution

Hot Laboratory Balance of Plant
Co-60 0.79% 7.84%
Cs-137 83.45% 41.45%
H-3 _ 35.35%
Sr-90 15.77% _ 15.36%

As previously stated, a nuclide distribution based on the smear sample
populations would be more representative when applied to the interior surfaces of
embedded piping. Subsequently the nuclide distributions resultant from the three
different smear sample populations above were assessed for applicability. While
acknowledging that both the Hot Laboratory and ROLB each has embedded
piping, the majority of contaminated piping systems either originate or reside in
the Reactor and Containment Buildings. Subsequently, it was determined that the
BOP smear population would be most applicable to the embedded piping. While
assessing the data results from within the BOP smear population, it is apparent
that the concentration of Co-60 on smears taken from within the Containment in
areas that had routinely flooded during reactor operations was significantly higher
than areas outside of Containment. Therefore, in a conservative measure, the
smears from the Reactor Building were removed from the sample population
leaving only the smears taken from the quads and canals. This process also
removed Eu-154 and I-129 from the mixture due to the fact that no samples
remained in the population that exhibited positive results for these isotopes. The
resultant nuclide distribution that will be used for embedded piping is presented in
Table 4-7 below.
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Table 4-7 Final Smear Based Radionuclide Distribution for Embedded
Piping

Embedded Pipe
Co-60 6.72%
Cs-137 0.19%
H-3 92.97%
Sr-90 0.12%

The nuclide mixture for embedded pipe is considered conservative because over
96% of the gamma radiation is from Co-60, which delivers the highest direct dose
per disintegration. However, since the mixture was derived from smears collected
on equipment and structure surfaces, additional confirmatory measurements will
be performed as a part of the embedded pipe characterization that is planned to
support the remediation and final survey of the embedded pipe. This
characterization will include scrapings from the internal surfaces of the pipes.
The, radionuclide mixture derived from these scrapings will be checked to ensure
that the embedded pipe dose assessment is conservative with the assumed mixture
provided in Table 4-7.

Special consideration will be given to the confirmatory assessment of the primary
water pipes (PWP) to ensure that PWPs close to the reactor are evaluated for
potential neutron activation. Note that the probability of significant neutron
activation is believed to be low. In addition, the confirmatory scrapings of the
PWPs will be evaluated to check for the presence of europium isotopes because
these isotopes were reported as being present in the one PWP residue sample
collected as a part of the 1985 PBRF characterization report. Note that a check
calculation was performed to confirm that the mixture used in this TBD resulted
in a higher dose than the PWP mixture reported in the 1985 characterization
report.

For surface soil samples, the doses from all radionuclides other than Cs-137, Co-
60, and Sr-90 totaled 0.5 mrem/yr. Because this dose is 2% of the 25 mrem/yr
limit all of the radionuclides other than Cs-137, Co-60, and Sr-90 were eliminated
from further consideration. To ensure the 25 mremn/yr criterion is met, any open
land survey unit where the mean of FSS results indicates that the dose may be
greater than 24.5 mrem/yr shall be reviewed for compliance with the unrestricted
use limit. The final normalized radionuclide distributions for soils are provided in
Table 4-8 below.
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Table 4-8 Final Soil Radionuclide Distribution

Open Land Areas
Co-60 2.56 %
Cs-137 89.08 %
Sr-90 8.36 %

4.9 Comparison of Nuclide Distributions from Smear and Concrete Samples using the
Building Reuse Scenario

To evaluate the relative differences between the smear and core distributions and
the variability within each population, the results from each individual core and
smear sample were converted to gross beta DCGLs. The DCGLs were used for
the comparison because they best represent dose and allow for a risk-informed
evaluation.

To support the surrogate approach, the nuclides in Tables 4-5 and 4-6 were
segregated into three categories; detectable beta emitters, hard-to-detect isotopes
and alpha emitters. The remaining hard-to-detect nuclides were combined with an
appropriate beta emitter using a surrogate approach. Based upon the high
abundance of U-234 in the ROLB smear nuclide distribution, a separate adjusted
gross DCGL was calculated for the alpha emitters, thus no surrogate for alpha
emitters was necessary. For the remaining hard-to-detect beta emitters in the
ROLB nuclide distribution and in BOP smear distribution, Cs-1 37 was used as the
surrogate for H-3 and I- 129.

For the BOP core distribution, Cs-137 was used as the surrogate for I-129. For
the Hot Lab smear distribution, Cs-137 was used as the surrogate for H-3. No
surrogate was necessary for the Hot Lab core distribution.

Gross beta DCGLs were calculated for each smear and core sample using the
conservative Building Reuse DCGLs. The results are provided in the following
tables.

Plum Brook Reactor Decommissioning Project A-29 Revision 0 December 3, 2004
Plum Brook Reactor Decommissioning Project A-29 Revision 0 December 3, 2004



Final Status Survev Plan

Table 4-9 Adjusted Gross DCGLs Calculated for Individual BOP Core
& Smear Samples

Core Samples
Location DCGL

(dpm/1 00cm2

Rx Bldg -25ft, Area 22 13979
CTMT -25 ft. Canal E 38549
Rx Bldg -15 ft, SE Area 26661
CTMT -25 ft. Area 18 25349
Waste Handling Bldg, -15 ft 40492
Hot Pipe Tunnel, -12 ft 38407
Hot Pipe Tunnel, -12 ft 34007
Fan House -12 ft 28404

Mean 30731
Standard Deviation 8925

Table 4-10 Adjusted Gross DCGLs
Core & Smear Samples

Core Samples
Location DCGL

(dpm/lOOcm)

Hot Laboratory 0 ft #1 40185
Hot Laboratory 0 ft #2 34470
Hot Laboratory 0 ft #3 39587
Hot Laboratory 0 ft #4 39729

Mean 38493
Standard Deviation 2694

Smear Samples
Location DCGL

(dpm/lf0cm2)

Quad A Smear 10998
Quad C Smear 10971
Canal E Smear 11086
Lilly Pad Smear 10202
CTMT General Area Smear 11260
Rx Building Smear 32412
Rx Building Smear Duplicate 22655

Mean 15655
Standard Deviation 8596

Calculated for Individual Hot Lab

Smear Samples
Location DCGL

(dpm/lOOcm2)

Hot Cell Equipment #1 Smear 27172
Hot Cell Equipment #2 Smear 35982
Hot Cell Equipment #3 Smear 33685
Hot Cell Equipment #4 Smear 25204
Hot Cell Equipment #5 Smear 39322
Hot Cell Equipment #6 Smear 34581
Hot Cell Equipment #7 Smear 34048
Hot Cell #1 Surface Smear 33665
Hot Cell #2 Surface Smear 30244
Hot Cell #3 Surface Smear 31623
Hot Cell #4 Surface Smear 34433
Hot Cell #5 Surface Smear 37456
Hot Cell #6 Surface Smear 36686
Hot Cell #7 Surface Smear 38002

Mean 33722
Standard Deviation 4027

Regardless of the fact that no core data is available for comparison, adjusted gross
DCGLs were also calculated for the ROLB smear population. The results are
provided in the following table.
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Table 4-11 Adjusted Gross DCGLs Calculated for Individual ROLB
Smear Samples

ROLB Smear Samples
Location DCGL

(dpm/lOOcm 2)
ROLB Smear Alpha 31197

Beta 32792
ROLB Smear Duplicate Alpha 31250

Beta 32790
ROLB Smear 2 Alpha 31335

Beta 22036
ROLB Smear 2 Duplicate Alpha 31320

Beta 22122

Mean Alpha 31276
Beta 27435

Standard Deviation Alpha
Beta 6185

4.10 Comparison of Nuclide Distributions from Smear and Concrete Samples using the
Most Likely Future Use Scenario

An additional evaluation of the nuclide distribution data was perfonned by
substituting the most conservative, nuclide-specific DCGLs (DCGLFSS) with the
Subsurface Structure Effective Surface DCGLs. The Subsurface Structure
Effective Surface DCGLs represent the most likely future use scenario because
the building will be demolished and used as backfill. The most conservative
DCGLs apply predominantly to Building Reuse. The recalculation of gross beta
DCGLs for each individual concrete core and smear sample using the Subsurface
Structure DCGLs are provided in Addendums 1 and 6. The results are
summarized below in Tables 4-12 through 4-14.
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Table 4-12 Adjusted Gross DCGLs Calculated for Individual BOP Core
& Smear Samples - (Subsurface Structure Effective Surface
DCGLs)

Core Samples
Location DCGL

(dpmfl1Ocm2

Rx Bldg -25ft, Area 22 109440
CTMT -25 ft, Canal E 121407
Rx Bldg -15 ft, SE Area 61188
CTMT-25 ft, Area 18 61282
Waste Handling Bldg, -15 ft 121874
Hot Pipe Tunnel, -12 ft 81629
Hot Pipe Tunnel, -12 ft 40272
Fan House -12 ft 51649

Mean 81093
Standard Deviation 32545

Smear Samples
Location DCGL

(dpm/lOOcm2)

Quad A Smear 117701
Quad C Smear 146309
Canal E Smear 150302
Lilly Pad Smear 71728
CTMT General Area Smear 73485
Rx Building Smear 67878
Rx Building Smear Duplicate 82859

Mean 101466
Standard Deviation 36058

Table 4-13 Adjusted Gross DCGLs Calculated for Individual Hot Lab
Core & Smear Samples - (Subsurface Structure Effective
Surface DCGLs)

Core Samples
Location DCGL

(dpm/lOOcm_)

Hot Laboratory 0 ft #1 118168
Hot Laboratory 0 ft #2 53733
Hot Laboratory 0 ft #3 95889
Hot Laboratory 0 ft #4 110110

Mean 94475
Standard Deviation 28681

Smear Samples
Location DCGL

(dpmllO0cm2)

Hot Cell Equipment #1 Smear 57577
Hot Cell Equipment #2 Smear 68725
Hot Cell Equipment #3 Smear 52849
Hot Cell Equipment #4 Smear 63166
Hot Cell Equipment #5 Smear 92553
Hot Cell Equipment #6 Smear 55824
Hot Cell Equipment #7 Smear 51216
Hot Cell #1 Surface Smear 47176
Hot Cell #2 Surface Smear 54582
Hot Cell #3 Surface Smear 62775
Hot Cell #4 Surface Smear 56639
Hot Cell #5 Surface Smear 74010
Hot Cell #6 Surface Smear 66702
Hot Cell #7 Surface Smear 90973

Mean 63912
Standard Deviation 13858

Plum Brook Reactor Decommissioning Project A-32 Revision 0 December 3, 2004
Plum Brook Reactor Decommissioning Project A-32 Revision 0 December 3, 2004



Final Status Survey Plan

Table 4-14 Adjusted Gross DCGLs Calculated for Individual ROLB
Smear Samples - (Subsurface Structure Effective Surface
DCGLs)

ROLB Smear Samples
Location DCGL

(dpmllOOcmZ)

ROLB Smear Alpha 1185479
Beta 73755

ROLB Smear Duplicate Alpha 1187999
Beta 74441

ROLB Smear 2 Alpha 1192093
Beta 34021

ROLB Smear 2 Duplicate Alpha 1191366
Beta 34286

Mean Alpha 1189234
Beta 54126

Standard Deviation Alpha 3073
Beta 23064

The data in Tables 4-12 through 4-14 show that the gross beta DCGLs calculated
using the more realistic Subsurface Structure Effective Surface DCGLs are higher
by a factor of 2 to 3 compared to the most conservative DCGLs (i.e., the dose is
lower by a factor of 2 to 3). This comparison provides confidence that there is a
reasonable margin of safety in the gross beta DCGLs calculated from either the
core or smear distributions when the most conservative DCGLs are used.

5.0 Conclusion

A comparison of the smear and core data show that with the exception of the smear
samples taken from within the Containment structure, the difference in the resultant
adjusted gross DCGLs is relatively small. The reason for the difference between the
Containment core samples and the Containment smear sample is the higher Co-60/Cs-
137 ratio in the smear samples.

The Co-60/Cs-137 ratio in the Containment smear samples averaged 27 to 1. However
the core samples taken in the Containment had a Co-60/Cs-137 ratio of 1 to 28. The
Reactor Building, Hot Laboratory and ROLB smear and core populations all exhibit Cs-
137 to Co-60 ratios of over 7 to 1. The differences between the Co/Cs ratios in the
smears and cores can be attributed to the fact that Co-60 is a relatively insoluble
corrosion product that is primarily found as loose contamination. The
transportability/diffusion of Co-60 into concrete is relatively low, particularly when
compared to the soluble Cs-137. Subsequently, the abundance of Co-60 relative to Cs-
137 in the concrete core samples is substantially less.
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While acknowledging that the DCGL calculations do include an assumption that up to
10% removable contamination will be present, which is best represented by the smear
sample mixture, the radiological nuclide distribution found in concrete core samples is
more representative of the actual condition of structures that will remain and be subjected
to FSS because the majority of loose contamination will be removed during remediation.
Therefore, it is concluded that the nuclide distributions for the cores that are provided in
Table 4-6 are appropriate and conservative when applied to structural surfaces outside of
the ROLB.

The BOP core population does not include samples from a number of BOP locations such
as the primary pump house and quads. However, the cores collected are considered
representative of all BOP areas because the predominant source of contamination in all
areas is reactor coolant. Additional confirmatory samples and/or measurements will be
performed in appropriate BOP areas to confirm the assumption that the cores collected
are representative of all BOP areas.

Using these mean distributions from Table 4-6 result in adjusted gross DCGLs of 29,329
dpm/100cm2 for BOP and 38,493 dpm/1OOcm 2 for the Hot Lab. Due to the fact that no
positive core sample results are available for the ROLB, the smear nuclide distribution
for the ROLB presented in Table 4-5 should be used. This mean distribution results in an
adjusted gross DCGL of 31,327 dpm/ lOOcm2 for alpha and 26,798 dpm/100cm2 for beta
in the ROLB. When simultaneously applying the adjusted gross DCGLs for alpha and
beta in the ROLB, the unity rule must be used.

6.0 Addendums

Addendum 1 - Results of Isotopic Analysis of Smear Samples
Addendum 2 - Preliminary Analysis of Concrete Core "Puck" Samples by the On-Site

Laboratory
Addendum 3 - RESRAD and RESRAD-BUILD Models Used for Evaluation of

Structural Radionuclide Distribution Using Smear Samples
Addendum 4 - Results of Isotopic Analysis of Surface Soil Samples
Addendum 5 - RESRAD Models Used for Evaluation of Soil Radionuclide Distribution
Addendum 6 - Results of Isotopic Analysis of Concrete Core Samples
Addendum 7 - RESRAD and RESRAD-BUILD Models Used for Evaluation of

Structural Radionuclide Distribution Using Core Samples
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ATTACHMENT 1
Smear Sample Results and Analysis

Smear Sample Population
I All Isotopes

PBRF-TBD-04-003, Rev 1
Page Al of Al 5

i ~ HOT LABORATORY

i ' sv
AM-241
C-I4
Ce-57
ce-so
Cm-242
CM-2432244
Cs-034
Cs-I 37
Eu-ISA
Fe-SO
14-2
M219
Na-fl
Nb-94
Ni-5Q
Ni-OS
NP-237

P.-2391240
Pu,241
Pu-242
Sr-89
Sr-go
Te-SQ
U1-2331234
01-235r236
U-238

INeot Cell Equipment ei Smear

Nesuos MDA Used Distrsutin

7.27E+03 e-e5Er00 7.27E+03 0.15%
9.258.02 1.37E+03 1.37E+03 0.03%
0.OOE+00 1.308+02 1.201802 0.00%
2.748.05 1.24E+02 2.74E+05 5.73%
2.61E*00 7.820.00 7.82E+00 0.00%
2.24F.02 2-250401 2.248402 0.00%
4.148+02 1.718*02 4.148+02 0.07%

18.070+05 2.06E402 9-078.05 18.89%
1208+-03 3.699002 1.798.03 0.04%
1.098+00 7.580+01 1.69E.05 3.54%
8.288+05 3549E403 8268.05 13.10%
-2.31E400 2.32E+01 2.328.01 0.00%
0.0084-00 1.108+02 1.188+02 0.00%
4.998+014 10520.02 4.908+04 1.04%
e.28E-o3 2.90E+02 6828E+03 0.13%
9-428+05 1.80E+06 1.&0E+06 37.67%
2.038.00 2.85E-01 2.038+00 0.00%
3.588+83 2.040+01 3.6E8+03 0.07%
3.85E*03 2.040*01 3.65E+03 5.00%
3.108.04 2.370+02 3.180+04 0.08%
2.088+01 3.590+01 2.508+01 0.00%
-8.008+04 2.208+02 228E020 0.00%
0.27E+05 3.49E+02 8.278*05 17.31%
1.688805 4.108402 1.888*00 3.52%
8.898+02 7.48E-01 8.898.02 0.81%
4.348+01 7.50E-01 4.348+01 0.00%
0.580+00 9.380-01 9.090+00 0.00%

4.708E00 100.00%

No~t ten Equipment 82 Smear

RP..lltfts MDA Used Distributien

3.00E*02 0.058-01 3.OOE*02 0.07%
1.24E+02 0.12E+01 1.24E+02 0.03%
0.088+00 8.288*01 8.288+01 0.01%
8.64E*03 2.25E*01 8-84E+03 1.94%
2.77E-01 722E-01 7.22E-81 0.D0%
7.008+00 7.22E-01 7.558.00 0.00O%
4.018+81 8592E+01 8.92E+01 0.02%
2.71E+05 8.998E01 27118+05 60.99%
0.008+00 8.27E+01 8.27E+01 0.02%
3.448+03 3.858+03 3.808+03 0.88%
4_.918+03 2.528+02 4.89E+03 1.00%
2.03E+00 2.14E+01 2.148+01 0.00%
4.81E+01 1.09E+02 1~591E*02 0.04%
1.808+01 2.92E+01 2592E+01 0.01%
1.888+83 1508.-02 1588+02 0.04%
3.76E+04 1.80E+03 3.708*04 8.45%
2.808-01 2.60E-01 2.888-al 0.00%
2.117E+02 6.348+00 2.17E+02 0.00%
3.11E+02 2.018+00 3.118*02 0.07%
2.398.03 1800.-02 2.39E+03 0.54%
5.07E+00 3.4618*00 5.07E+00 0.00%
-2.188+04 2.42E402 2.428+02 0.05%
1.15E+00 2.50E+02 1.15E+05 25.84%
-3288+00 8.12E+01 8.128+01 0.01%
4238*01 7.008-01 4.23E+01 0.01%
2.94000 2.75E-01 2.8418+00 0.00%
4.078+00 2.748-01 4.078+00 0.09%

4.45E+05 100.00%

'Hot tell Equipmerrt 93 Smear
(lpCil80erl

Result. MDA . Used Distributio
1.35E402 0.83E-01 1.358+02 0.11%

~j2.40E+02 8218.01 2540E+02 0.20%
00800E 2.94E*01 2.S4E+01 0.02%
287=0*3 1~27E+01 2.678+03 2 28%
1.865E-01 2.47E-01 2547E-01 0.00%

+ 2.888+0 5.50E-01 2.088*00 0.00%
9.038+00 3.018+01 3518+.01 0.03%
4.5318+04 3.328+01 4.51E+04 38.23%
1.04E+02 7.49E8+01 1.04E 02 0.18%
1.O0803 4.888E03 4.008+03 3.47%
1.73E403 4.51E+02 1.73E+03 1.47%
125E-01 8.518400 8.518+-08 0.01%

0.008408 1.428+01 1.428*01 0.01%
1.18E8+02 15.5801 1.18E+02 0.10%
2.11E.02 2.7708+02 2.70E+02 0.23%

1.56E*04 80208E02 1.580+0 13.22%
2.598-01 2.58E-01 2.508-01 0.00%
7.52E+01 5.55E0*0 7-52E+01 0.08%
1.79E+02 2.018+00o 1.798+02 0.15%
8.07E028 1. 83E+02 8.078+02 0680%

4.24E+00 I16E:OO 4.24E*00 0.00%
0.000+E03 2:700.02 2.780+02 0.23%
4.838404 3.808*02 4.63E404 39-25%
6. 731801 4.50E+01 6.718E*01 0.08%

2.498E01 3.01E-81 2.48E+01 0.02%
1.118+00 3.02E-01 1.11IE+00 0. 00%

8.02E-01 7.87E-01 a. 02E-O1 0.00%
1.108E05 100.OD%

Am-241
C-14

Co-60

Cm-242
C.-2431244
Cs-134

H4-3

Na-227

Np-237

Pu-2311240
Pe-241
Pu-242
Sr-OS

r-900
To-S9
U1-2331234
11-2351238
U1-238

Hot tell Equipmen 84 Smear

1 278E+01 2.4510-01 2.798E01 0.09%
2.908+01 3.37E+02 3227E+02 1.11%

5.23E+00 1.12801 1.3801 0.04%
- 1.598+03 1.230401 18+3 5 20%

9.87E-02 7.400-01 7A0E-01 0.00%
2.218E+00 7.03EE-01 2.21E*00 0.01%
3.77E*00 1547E+01 1. 478+01 0.00%
3.998+03 1.818*01 3.888E02 13.13%
2.84E+01 3.880401 3.99E+01 0.13%

7.08.0 2.900801 7.50E+02 2547%
1.518E04 3.0410*02 1.018*04 49.70%
1.04E+00 1.838+-01 1.838+01 0.80%
0.558+00 1.44E+01 1.44E+01 0.05%%

+ -1.25E:0O 1278+01i 1.278+01 0.04%

-4.300+01 2.42E+02 2.428+02 0.80%
4.50O0+03 8.73E+02 4.500E+03 14.81%
-1.57E-01 9.33E-01 9.33E-01 0.00%
1.0080 3.07E+00 1.986E011 0.00%

1558+01 255E0 155E+1 0.05%
1.02E+02 1.78+0 1.O 928+02 0.83%
4.77E-01 2.5084-00 2.558+-00 0.01%

O 2.52E2002 2.085E02 2.858+-02 0.04%
2.18E+03 3.048+02 3.19E+03 10.47%

8 14558+01 4.805E01 4.808+01 0.13%
O 3.000*0 8.24E-01 3.a880+0 0.01%

1. 3.2418-01 0.28E-01 8.26E-01 0.00%
08628-01 1.03E+00 1.038.00 0.00%

3.0D48E04 100.00%

Hat tel Equipment 90 Smear

Resufls 408 Used Distlibtios
1.03E*02 7.73E-01 1 .03E+02 0.03%
3.588400 3.588+01 3.098+01 0.01%
0.33E+00 8.15E+01 8.158+01 0.02%
3.232802 7.08E+00 3223E+02 0.10%
1.91E-01 2.89-01 2.888-01 0.00%
1.46E+00 9.80E-01 1.8880E .00 OO%
1.082E01 6.52E+01 6.52E+01 0.02%
2.8E08+0 8.04E+01 2.858+05 86.87%
0.DOE400 3.048+01 2.048+01 0.01%
5.1718*02 8.5210+02 8.538+82 0-20%
7.818+01 2.708+02 2.788+02 0.00%
-4.978+00 2.328+01 2.33E+01 0.01%
1.33E+01 8.10000 1.338+01 0.00%
2.918400 820E+00 928E+00 0.00%
1.62E402 2541E*02 2A18+02 0.07%
15428403 3.67E+02 1.428+-03 0.43%
4.20E-03 8.13E-01 8.13E-81 0.00%
5.518401 2.100*00 5.51E401 0.02%
1.04E+02 1.978.00 1.040.02 0.03%
7.308+02 2.09E*02 7.39E+02 0.23%
2549E+00 18970.00 2.49E+00 0.00%
-8.86E+03 2.53E+02 2.53E020 0.00%
3.0804E( 2.87E+02 3.84E+04 11.71%
4.828+01 1.008+01 4.87E+01 0.01%
8.16E*00 1.A2E+00 6.168+00 0.00%
5.322-01 3.190-01 5.328-01 0.D0%
2.12E-01 8.11E-01 8.11E-01 0.00%.

2.28E050 100.O0%

Hot tell Equipment 98 Smear

Result 1408 Used OissiSdti+
1.000+02 2.01E-01 1.000*02 0.37%
3.97E+01 3.890+01 3.89E*01 0.14%
0.008+00 1.408+01 1.40E+01 0.05%
4.91E+02 7.008+00 4.918+83 1174%
3.988.01 2.38E-01 3.96E-01 0.00%
2.428+00 2.02E-01 2.420*00 0.01%
4.45E+00 1.048+01 1.048+01 0.00%
1.180+04 1.478+01 1.180+04 41.10%
0.000+00 3.11E+01 3.1118+01 0.11%
5.54E+02 7.888+02 7.98E402 2.83%
1.95E+02 2.83E+02 2.83E+02 0.03%
-5.22E-01 8.17E+00 6.17E+00 0.02%
1-53E+01 8023E+00 1.520*01 0.05%
3.048+00 8.03E+01 9.083E+01 0.28%
1.17E+02 2.218+02 2.21E+02 0.78%
3.758+02 4.69E+02 3.750*03 13.29%
3.62E-03 6.93E-01 6.08E-01 0.00%
5.04E+01 2.98E+00 5.04E+01 0.20%
4.508+01 1-29E+00 4.55E+01 0.18%
7.10E+02 2.O08+02 7.108+02 2.52%
3.288-Oi 226E+00 2.288+0O 0.01%

-3.70E,03 2.47E+02 2.47E+02 0.88%
8.708+03 3.548*02 0.70E+03 34.37%
2.448-01 2.44E+01 2.44E+81 0.08%
2.150+00 8.05E-01 2.100.00 0.01%
1.87E-01 2.81E-01 2.81E-01 0.00%
2.80E-01 2.80E-01 2.90E-01 0.001%

2.82E+04 100.00%

Am-241
C-1A
Ce-57
Ce-tO
Cm-242
Cm-243i244
Cs-134
Cs-I127
Eu-IS4
Fe-55
14-3
1-129
Na4-22
N0-94
14+59
54-63
Np-237
Pu-238
Pu-2391240
P.-241
Pu-342
Sr-8S
Sr-9O
To-alt
11U-233t234
11-235723
11-238

Hlot CVE9 8q+,pmrr 57 Smear

R ..+P. MDA Used
2.04E*02 2.83E-01 2.94E*02
0800+E02 1.428+02 88608.02
0008.:00 4.41E+01 45418401

a 68008E+03 2.03E0+0 6.000+03

4 12E-01 3.000-01 4.12E-01
+1.93E*02 0.41E-01 10.38.02

-3 15E+00 4.72E8401 4.780

1 9E0*00 5.498+01 1.728+00
0008+00 7.958+01 7.958E01
2.388+03 3.70E+0 3.08E
1 863E+05 8.81E+02 1.638E-00
-3790-01 2.148+01 2.14E+01
7-148+01 1.708E01 7.14E*01

383E001 2.300+01 0.38E+01

0008.00 2.86E+02 2.888+02
4805E0 1.048+03 4.058+04

8.6E8-01 5.08E-01 8.288-01
1. E:802 3.700.00 1.8'3E+02
3.918.02 1.37E+00 3.81E8+83
1. 828+03 2.058+02 1.82E+03
1.788+01 3.17E+00 1.79E+01
670E 02 2.36E+02 8.700.02
1-22E:05 3.47E+02 1.32E405
7.54E+01 1.008E02 1.08E+02
7-82E+02 1.02E.00 7.082E02
4.09E+01 1542E:00 4.000+:01
1.33801 1.14E 00 1.33E+01

4.50E+05

3Hot Con 81 Suefac Smear
laCURficer

Om~triutio+ Results 1408 U1sd
0.07% 1.10E+03 1.89E-01 1.108+03
0.10% f 3.94E*02 8.3778+01 3.04E+02

1.35% 2 5.168+04 5.180+01 5.188+04
0.00% 5.6048-01 2.11E-01 5.04E-01
0.04% 5.828+01 8.488-01 5.07E+01

0.01% 9. 8E8800 1.17E+02 1.17E+02
24.21% 8.03E+05 120E+02 8.03E+05
0.02% 1.188+03 1.44E*02 1.108E03
0.82% 1.008+04 4.28E+03 1.05E8+04

38.20% 5.438+04 4.01E+022 5.43E+04
0.00% 0.000*00 2.33E+01 3.328+01
0.02% 0008E.00 7.178+01 7.17E+01
0.02% 8988+.01 7.088+01 7.008E01
0.06% . 2.218E03 2587E+02 221E+03
9.00% 1.888+00 7.798E03 1.808*00
0.00% . 1.018+00 8.95E-01 1.010.00
0.D4% . 9.49E+02 4.78E400 8.480+02
0.09% 3.018+.03 1.988+00 3.010*03
0.40% 7.17E+03 1.11E+02 7-17E*03
000D% 3.40E+01 1.99E*00 35040E,1
0 15% -1.888+05 2.04E+02 2.04E+02
27.10% 1.258905 V2.7202 125E*06
0.02% -411E+00 8.178+01 8.178*01
0.17% 1.00E+03 6.27E-01 1.05E*03
0.01% 5.52E+81 8.29E-01 5.52E+01
0 00%/ 3.118+01 2588E-01 3.11E*01

tOO 00%5 2.200+886

+Hot C+01 92 Surfaoe Smea

Oisuibuti.+ Resufts 1408 11sd D08000um+
0.00% 3.25E*03 6.9610+00 2258+03 0.06%
0.02% 1.39E+02 8.93E+01 1.39E+02 0.014%
0.00% 1.280*01 427E*01 4.278+01 0.01%
2.19% 2.010+04 3.128*01 2.018+-04 5.31%
0.00% 1.018+00 2.228401 2.328+01 0.01%
0.00% 3.008+01 2.628*01 2.008+01 0.01%
0.00% 1.418+01 5.038+01 5.028*01 0.01%

34.12% 1.098+00 8.478*01 1.098+00 20.81%
0.05% 4.078+02 7.9184-01 4.078+02 0.11%
0.45% 2.820+03 9.048*02 2.828*03 0.80%
2.31% i .000+04 5.338*02 1.088+04 2.00%
0.001% 0.008+00 35828+01 2.828+01 0.01%
0.00% 0.000*00 -4.018.01 4.810+-01 0.01%
0.00% 2.780+01 3.048+01 3.648+01 0.01%
0.00% 0.038+02 2.188*02 5.538+02 0.15%
7.D0% 8 .348+04 3.938402 8.348+04 32.80%
0.00% 8.898-.02 7.808-01 7.850-01 0.00%
0.04% 0.750+02 4.188+01 0.758+02 0.23%
0.13% 2.018+03 2.370*01 2.010+03 0.53%
0.30%/ 1.848+04 15898+02 1.040+04 4.34%
0.00% g; 2.878+01 4.178+01 4.178401 0.01%
0.01% -1.978+04 2.788*02 2.788+83 0.07%

53.12% 1.15E+05 3280E+02 1.158+00 30.40%
0.oo% IA 1.300+04A 1.040+02 1.308+014 3.44%
0.04% 5j .438+01 8.288-01 5.438+01 0.01%
0.001% 3.038+00 88628.01 3.038+00 0.00%
0.00% +J2.508*00 9.538-01 2.500*00 0.00%

*100.00%& 2.788+00 100.00%

'4-



ATrACHMENT 1

Smear Sample Results and Analysis

Sfmer Sample Population
All Isotopes

PBRF-TBD-04-003, Rev I

Page A2 ot AIS

Are-241
C-14
Co-57
Ce-OS
Cm-242
C'-2431244
Cs-I 34
Cs-I 37
Eu-I5.4
Fe-st
N-3
I-129
Na-22
NO-94
Ni-59
14-3
Np-237
P.-233
Pu-2391240
Pu-241
Pu -242
sr-OS
Sr-SO
Tc-tO
U1-2331234
U1-2351236
U1-238

NHot Cell183 Seurfce Smear
,locVtall - DA,0.5

Resuts MDA sed DistribteiO.1
5.326E01 8.73E-01 52E0 .5

5.968+00 3.55801l 3.5t8+0t 0.31%
6.DOE:00 7.42E+00 7.42E*00 0.06%
3.87E 02 a.70E+00 3.878.02 3.33%

0.000*00 3.92E-St 3.92E-01 0.00%
3.082+02 3.43E-01 2.118E.S3 1.78%
3.868-02 1.000e01 1.002*01 0.00%

3.57E+03 9.55E+00 3.57E.03 30.76%
5-3S0+00 2.59E+01 2.588*01 0.22%
4.508+02 0.342+03 9-342.02 &055%

71.71 l0 2.26E+02 3308E.02 1.95%
WA WA 0 0.00%

1.898+00 9.300.00 9.3t8.810 0.00B%
5.04E.D0 9.158.00 9.158*00 0. 08%

WA WA 0 0. 00%
2.788.03 4.338+02 2.788.03 23.95%
5.008E-02 7.78E-SI 7.782.01 0.01%

1298.01 2.408E00 1.298.01 0.11%
2.508E01 2.102E0 "D 3.58E+01 0.22%
3.35E+02 2.018E.42 3. 362+02 2.89%
2.20800 2488.0 2.408008 0.02%
8.918+.02 3218.02) 6.91 E 02 5.95%
224E+03 3.87E+02 2.24E-02 19.30%
1.88E.01 2.800+01' 3.800201 0.33%
3.058+00 1.812ET 30858.00 0.03%
2.41E-01 9.330-01 9.228-01 0.0 1%
1.20E-01 E.5800 1.102+-00 0.01%

1188.-04 100.00%~

Nat Cell 8 Surface Smear
locvr~erI

Resets MDA Used lisolbeti.s
3.312+01 2.432-01 3.318+-01 0.19%
-1.088+01 5.84E+01 0.84E+01 0.33%
909.0-01 8.582E00 8.882+04 0.00%
2.702+02 0.702*0 2.70E+02 1.54%
0.57E-02 2.878-01 2.87E-01 0.00%
1-4412+00 2.432-01 1.488+00 0.01%
-3.800+00 9.822E08 8.82E00 0.95%
5.278+0I3 1.17E+01 5.87E+03 33.53%
1.78E+00 1.88E+01 1.89E+01 0.10%
6.04E402 7258.-02 7.592+02 4.31%
8.1724-02 4.27E+02 8.17E+02 3.52%
-1.388.00 1.022+01 1.538+01 0.09%
8.478-01 8.1112+00 8.118480 0.03%

-2.248.00 522E+00 5023E+00 0.03%
729E+01 2.03E+02 2.038+02 1.18%
4.32E403 4.54E+02 4.32E+03 24.67%
-1.41E-01 8.17E-0I 2.178-.01 0.00%
128E+01 5.17E+00 7.28E+01 0.42%
228E+01 3.084E+00 2.28E+01 0.13%
2.68E2+0 1.052+03 2.808+02 1.53%
5.0$8-01 3.89E+0 3.888+00 0.02%

-0258.02 2.132E02 2.12E+02 1.22%
4.70E403 3.00E+02 4.708+03 268.4%
1.18E+01 3.382+01 3.382+01 0.10%
1.748+00 8.34E-01 1.748+-00 0.01%
5.218-00 82372-01 8237E-01 0.00%
1.74E-01 2.81E-01 2.81E-01 0.00%

1.702+0 100.D0%

Nat Cell 85 Seduc.e Seie.,
(potifler,)

Reselts MDA Used D~istribution
2.099E01 2.408-01 2.99E+01 0.11%
-8.552*00 5.48E+01 5.488+01 0.21%
1.27E*01 1.soE-Oi 1.00E+01 0.06%
1.53E+02 0.882+00 1.038+02 0.08%
-1.182-08 7.47E-01 7.47E-01 0.00%
9.808-01 7.95E-01 9.80E-01 0.08%
3863600 1.82E+01 1.82E+01 0.07%
1.75E+04 1.70E+01 1.75E+04 66.42%
2.02E+08 2.75&+01 2.75E+01 0.10%
8.080.02 7.52E+02 7.228+0 2.85%
3.328+01 3.17E+02 3.17E+02 1.20%
2.128+08 7.17E-01 2.128+00 0.01%
9.82E201 9.96E+00 9.988+-00 0.84%
-1.25E+00 7.848+08 7.814E+00 0.03%
1.02E+02 8.47E+08 1.028+03 0.39%
9.008+02 2.53E+02 9.002+02 3A52%
-1.488-01 2.418E00 2.418+00 0.01%
3288+-01 1.182+00 3.392+01 0:13%
2.08E+01 9.80E+00 2.002+01 0.00%
2.03E+02 1.87E+02 2.53E+02 0.00%
2.33E+00 1.900802 1.88E+02 0-72%
-3.70E+02 2.44E+02 2.44.4202 0102%
5.888+03 3. 56E+02 5.028+03 21.48%
-1.108+-01 4.900801 4.908+01 0.10%
3-03E+00 2.84E-01 3.03E+00 0.01%
9.51E-02 7327E-o1 7-278-o 0.00%
3.700-01 2.848-01 3.79E-01 0.00%

2.828+04 100.80%1

Nat Cuells Seduce Smear Hot Ce8827 Seduce Smea

tsCvmi~r) I0Ciffi81l'
Resekts MDA Used Distribetion Resefts 1402 Used Distribetie

Ar-241 5.832+01 8.588-0`1 5.828+01 0.04% 4.238+01 2.70E-01 1228+O1 0.00% A,-241

C-14 1.722+03 5.772+01 1.728+02 0.13% -3.308*1 4.818+01 4.818+011 0.10% C-14

CO-57 3.388+01 2.74E+01 3.308+01 0.02% -6827E+00 2.23E+01 2.23E+01 0.04% ,Ce57

Ce-8 1.44E+03 0.808+00 1.448-03 1.05% 5.30E+02 8.208+00 5.008+02 1.03% Ce600

CMe-242 -1208E-00 1.102+00 1.108+00 0.00% 2.128-01 0.112-01 0.112-01 0.00% :Ce-242

Ctn-343244 1.01E+00 1.002+00 1.008E08 0.00% 1.088.00 1.212+00 1.212+08 0.00% Cm-2431244

Cs-134 -1.182+01 3.082+01 3.008+01 0.02% 9.088+00 2.732*01 2.738+01 0.05% 09-134

C.-1137 0.188+04 2.752+01 0.188+84 59.82% 2-958.84 2.408401 3.008+04 78.81% Cs-137

Eu-I54 0.008+00 4.01E+01 4.01E+01 0.03% - 1.318+01 3.482401 3.5818+01 0.07% Eu-IS5A

Fe-5S 3.482+03 0.048+-03 0.84E+03 8,24% 4.03E+02 8.208+0 8208+02 1209% Fe-5S

8-2 4.478+02 2.44E+02 4.47E402 0.33% 6.812s02 2.448+0 8.818+02 1.32% W43

t.12t -3.2318+00 2.078+01 2.87E+81 0.02% 5.412-02 1.112*-01 11118+01 0.02% 1-29

22 Na-22 1.088+01 9.79E+00 1.888+01 0.01% 4.742400 1.22E+01 1.228+01 0.02% Na-22
M94 2.138+01 1.252+01 2.138E01 0.02% 4.4212-01 1.8142+01 1.848+01 0.02% Nb-N1

§ 1-59 12358+02 3.818+02 3.812+02 0.18% 1.878+02 2.382+02 23288+03 0.48% 1458

N1683 5.448+03 5.492+02 5.442+03 3.97% 2.008+03 4.180+02 2.802+03 5.44% Ni-63

Np-237 2.58801i 8.318-01 2218-1E01 0.00% 1.5120-01 02081-01 8.208-01 0.00% Np-237

Pe-238 42538+01 7.708+90 42638+01 8.03% 1123E+01 2.082*08 1.23E+01 0.02% Pe-238

Pu-239l240 1.328+02 1.358+00 1.222+02 0.10% 3.078+-01 1.178+08 2.072+01 0.08% Pe-2338I40

Fe-241 4.472+02 2.020+02 4.478+02 0.33% 3.322+02 2.782*02 3.328+02 0.85% Pe-241

Pe-242 0.908+00 1.352.00 0.908E00 0.01% . 2.808-01 2.70208 2.788+00 0.01% ~Pe-242
5I-89 -5.878+03 2.848+03 2.848+02 0.10% -8.228+02 3.012+02 3.012402 0.59% Or-OS

Sr-SO 3.758+04 2.098+0232.752+04 27.30% 6.918+03 2.068+02 0.818+03 11.40% 01-80

Ic-OS 3.442+01 4.278+01 4.27E0+1 0.03% 1.812-01 4.588+01 4.088+01 0.09% Ic-99

11-2331234 3.018+01 8.398-01 3.018+01 0.03% 7.508+00 1.202+00 7208+-00 0.01% Uil-2331234

0-235/2386 2.078+00 8.418-01 2.878+00 0.00% 4.118r-81 7.878-01 7.878-01 0.0010 V+-23-12736

95233 1.428+00 1.050+00 1.428+00 0.00% 1.03E-01 8.82E-01 9.82E-01 0.00% Ut-238

1.7E0 10O0 .15E0+4 100.0801

Unhts far +-1000 c-c0+ta~ are p-eertd I+ pCie., Ferit. 184 t eruenI is defined us a stuOird smear sand. lake .eer a 10c-2ar.

MEA

8.82E+02
2.96E+02
4 .408 +01

2.032-N
2.84E+00
5.57E+01
6.0J3E+01
1.08E+00
3-848+02
1.082-Ng
8.788+04
1.008+01
4 .32E+01
3.808E03
0.80E+02
1.87E+05
7.898-01
4 .70E+02
7.048+02
4.088E03
1.208.01
3.108E02
1.988+05
1.408+04
2.078+02
1.18E+01
5.218+00

MEAN STD DEV

0.109% 0-23%

0.20% 0.28%
0.03% 0.02%
2.38% 1.82%
0.00% 0.00%
0.13% 0.47%
0.03% 0.03%

43.89% 22.68%
0.02% 0.08%
2.75% 2328%
8.20% 15.20%
0.02% 0.03%
0.03% 0.0210
0.12% 0.20%
0.33% 0.25%

13.39% 12.41%
0.00% 0.00%
0.11% 8.11%
0.13% 0.13%
1.10% 122%
0.00% 0.19%
0.91% 1.54%

25.43% 11.76%
2.58% 1.23%
0.03% 0.04%
0-00% 0.00%
0.001 0.00%

100.00%

I
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C:::
BALANCE OF PLANT

Ag-.18m
Ae-241
C-14

C'.n2431244
Cm-2451246
Cs-137
Eu-152
Eu.154
Fe-st
0i3
1_129
Nb-94

N-59

Pa-238
P..2391240
P.-24

Sr-se
Sr-90

11-233/234

Ag-lOS's
A.-241
C-14
CuoS
Cm-2431244
Cm -245n246
Cs-137
Eu-t52
Eu- 54
Fe.55

1-3
1-129
Nb.94
I'l0-59
Ni-63

Pu.239/240
Pu.241
Sr-.

Sr-90

IC-99

IJ-2331234

Ag-108m
Am-241
C-14
Ce-SO

C's"243/244
Cm.245rZ46
Cs-137
EU-152
Eu.154
Fe-OS
#1-3
t-129
Nb-94

Pu.233
PU.239/240
Pu-241

Sr-a9
Sr-9D

Tc -99
11-233 Z34

Quad A Smear

Resu-ls MDA Used Dtisldbulon

5.63E201 7.24E000 5.63E+01 0.03%
1.43E200 1.02E200 1.43E200 0.00%
1.08E003 4.47E201 1.0SE+03 1.08%
3.78E603 7.07E+00 3.78E503 3.78%
1.70E501 128E+00 1.70E201 0.02%
9.73E-01 7.22E-01 9-73E-01 0.00%
1.22E202 9.49E200 122E202 0.12%
4.37E+01 2.01Et01 4.37E+01 0.04%
O.O9E000 2.31E+01 2231+01 0.02%
8.58E002 3.79E-01 8.58Er02 0.83%
8.07E004 5.22ES2 8.07E204 80.79%
5.06E000 1.57E-01 1.571+01 0.02%
229E0000 .86E+900 556200 0.01%
2.202402 4.46E+01 2 20E+02 0.22%
1.28E504 8.84E001 1.28E204 12.81%
2.92E200 8.23E-01 2.92E.OO 0.00%
1-28E000 9.49E-01 1.28E500 0.00%
1.02E201 2.64E+01 2.84E241 0.03%
1.391201 8.80E+00 1.39E201 0.01%
7.930-tO1 8.50E+00 7.93E201 0.08%
3.20E201 3.04E+01 3.20E201 0.03%
1.94E-01 9.43E-01 9.43E201 0.00%

9.99E204 100.00%

Lilly Pad Smear

Resutts MDA Used DOisliout
4.70E500 3.03E0+0 4.70E+00 0.05%
625E-01 7.17E-01 7.17E-01 0.01%
5.30E201 2.38E+01 5.30E201 0.59%
2353E02 4.03E2+- 2.53E202 2.81%
2.05E200 8.75E-01 2.05E200 0.02%
8.60E-01 3.94E-01 0.60E-01 0.01%
1.398001 4.05E200 1.39E001 0.15%
2.56E+00 1.07E201 1.07E+01 0.12%
1.432*00 1.04E201 1.04E201 0.12%
7.918.02 3.82E201 7.91E202 8.00%
6.42E203 3.09E+02 6A2E203 71.40%
1.54E001 221E+01 2212E01 0.25%
8.b5E-01 3.91E.00 3.91E200 0.04%
0.001200 7.98E+01 79E0+01 0.89%
1.24E003 2.280E01 124E203 13.79%
2.24E-01 725E-01 725E-01 0.01%
4.33E-01 4.14E-01 4.33E-01 0.00%
2.560000 3.08+E01 3.08E+01 0.34%
-6.02E-01 8.76E200 8761+00 0.10%
9.77E200 0.112+00 9.77E200 0.11%
1.02E+01 3.39E601 3.39E801 0.38%
3.14E-01 1.01E200 1.01E000 0.01%

8.99E203 100.00%

P. BuOid6ng Smear Duplicate
o lCilOteri

R Resu. s MDA Used Dbtrbuti,
NA NA 0 0.00%

1.01E+02 1.55E+01 1.01E+02 0.47%
2.0E,+01 1.37E20O 2.090 01 0M1u%
2.53E203 7.070E00 2.53E.03 11.85%
2.312o00 7.91-E01 2.312E00 0.01%

W4/A NiA 0 0.00%

5.63E003 1.01E+01 5.63E.03 26.36%
3.29E01 4.02+E01 4.62E+01 022%
9.02E001 1.59r01 9.02E201 0.45%
-9.632+00 2.004E01 2.80+E01 0.09%
1.0E:204 2.542E01 1.05E+04 49.16%
1.094E01 1.002+01 1.4E+01 0.09%
-1.29E+00 0.002+00 8.60E+00 0.04%
.1.065E01 2.03E+01 2.03E201 0.10%
2.790+01 6.032E01 6.83E201 0.32%
2.622+01 3.50E+00 2.86E+01 0.13%
1.482+01 2.712+00 1.48E+01 0.07%
1.780202 1.43E202 1.78E202 0503%

WA WA 0 0.CO%
2.04E+03 1.40E01' 2.04E+03 9.55%
-.1.21E001 2.81E01 2081E201 0.13%
4.380+00 4.43E+00 4.43E200 0.02%

2.14E+04 100.00%

I Quad C Smear Canal E Smear

lpCimt~er) (pCiflterl
Results MDA Used Dstrbution Resuts 10DA Used Distribution

4.440201 7.67EtCC 4.44E201 0.07% 1.98E+02 921E200 9.3Et02 022%

1.62,+00 S.09E-01 1.62E2+00 0.00% 3.48E020 3.602-01 3.40E200 0.00%
7.60E+02 4.89E+01 7.601+02 1.20% 7.92E202 4.421E201 7.92E+02 0.07%

4.50E-03 7.400E00 4.500E03 7.10% 7.61E203 9.321+00 7.61E203 6.36%

2.18E+01 2.80E-01 2.16E.01 0.03% 1.79E+01 3.62E-01 1.79E0o+ 0.02%

1.40E-00 323E-01 1.40E+00 0.00% 2.23E+00 4.180E01 2.23E0 0.00%

7.42+401 1.02E201 7.4aE201 0.12% 1.44E202 1.230E01 144E.02 0.16%

5.171+01 2.11E201 5.17E+01 0.00% 6.52E201 2.56E.01 6.522+01 0.07%

0.00E00 2.63E201 2.63E+01 0.04% O.OOE.00 2.77E+01 2.77E+01 0.03%

9.000+02 3.80E+01 9.00E-02 1.42% 0.08E+02 3.79E-01 a.08E202 0.69

3.902E+4 3.67E-02 3.90E204 61.57% 4.81E2O4 4.14EO2+ 4.81E+04 52.62%

3.62E+00 1.35E001 1.35E+01 0.02% 3.74E200 1.00E201 1.59E2+0 0.02%

-6.07E.01 926E+00 926E+00 0.01% 1.14E200 1.411201 1.112E01 0.01%
2.19E202 6.56E801 2.19E002 0.35% 2.50E-02 7.96E01 2.50E202 026%

1.76E0+4 ".0E701 1.76E004 27.79% 328E+04 1.30E202 328E204 36.02%

1.74E+00 9.18E200 174E2+0 0.00% 3.60E200 1.64E000 3.60E+00 0.00%

724E-01 7.03E-01 7.24E-01 0.00% 1.042+00 7.07E.01 1.04E200 0.00%

5.87E2+0 2.50E201 2.58E201 0.04% 2.13E201 2.02E201 2.022+01 0.03%

722E200 1.46E201 1.46E201 0.02% -1.3802+1 1.18E201 1.18E201 0.01%

427E+O1 8201+00 427E201 0.07% 1.022402 8.25E+00 1.02+.02 0.11%

3.16E001 3.02E201 3.16E201 0.05% 5.91E201 4.30E201 6.91E201 0.06%

7.96E-01 7.622-01 7.9fE-01 0.00% 4.65E-01 6.95E-01 3.95E0-e O.%

6.33E-04 100.00% 9.112E04 100.00%

CTMT G en0ra4 Anta Smear ft Bulding Smear
(pCiMter) 2eC8U60rl

Resubts MDA Used Disni6,tioe Res.1ts MDA Used Oistdhuiti-

1 8.69E2+1 7.47E200 2 69E0+1 0.03% WA WVA 0 0.00%

3.61E200 7242-01 3.61E200 0.00% 7.04E201 1.47E201 7.04E+01 0.42%

2.90E-02 4.53E201 2.90E+02 0.11% 2.09E201 1.37+E01 2.09E201 0.11%

3.57E+03 6.77E+00 3.57E203 1236% 2.38E022 8.51E+00 2.38E202 1.29%
8112201 3E-01 4.71E201 0.02% 2.39E200 4.02E-01 2.39E+.0 0.01%

9.33E2-1 4.00E.01 9.33E-01 0.00% WA WA 0 0.00%

3.64E+02 9.38E400 3.64E202 0.14% 4.642E03 1.02E.01 4.64E603 25.15%
1.40E+01 2.06E041 2.061+01 0.01% 6.50E-01 3170E-01 6.50E+01 0.35%

-0.OE40 2.03+E01 2.08E201 0.01% 7.192+01 1.75E.01 7.18E+01 0.39%

4.43E403 4.02E401 4.43E2+3 1.68% -1.59E001 1.79E+01 1.79E+01 0.10%

242E45 9.07E+02 2AZE+5 91.95% 1.07E204 2.69E.01 1.07E2+4 5.00

-5.02E2+0 1.00E+01 1.082+01 0.00% 1.02E6O1 8.17E200 1.022+01 0.00%
1.732+01 820E+00 1.73E201 0.01% -3.66E-01 9.12E.00 9.12E200 0.05%

9.041+01 7.67E201 9.042+01 0.03% 2.36E202 2.31E.01 2.30E+02 128%

I.1IE+04 827E+01 1.19E+04 4.52% 3.27E201 6.59Eo01 6.59E601 0.36%

6.51E-01 9.05E20t 9.05E-01 0.00% 2.06E201 3.50E000 2.86E-01 0.16%

2.162+00 1.042+00 2.16E0+0 0.00% 1.40E+01 2.71E200 1.48E0+1 0.09%

2.71E601 2.37E201 2.71E201 0.01% 1.78E202 1.43E202 1.78E022 0.96%

2.99E401 7.18E-00 2.99E+01 0.01% WA WA 0 0.00%

2.42AE02 8.64E200 2.42E202 0C09% 2.04E203 1.44E2O1 2.04E203 11.06%

9.06E000 336E201 3.36E+01 0.01% 0.000E+0 2.81E201 2.81E+01 0.15%

3.73E401 9.00E-01 9.00E-01 000% 4.30E200 4.43E200 4.43E400 0.02%

2.63E205 100.00% 1.04E-04 100.00%

Ag-108m
Am-241
C-14
Co-60
Cm2431244
Cm-245124"
Cs-137
Eu-152
Eu154
Fe-55
W-3

Nb-94
W59
W.63
P.-238
Pu2391240
Pu-241
Sr-.O
S+90
T.-OS
U-2331234

MOAN

(pCOFher)

2.72E201
4.31E+02
321E203
1.58E+01

.852E-01
157E+03
4.33E+01
3.95E2o1
1.12E+03
6.25E+04

1E5701
8.712E40
1.612+02
1.09E204
9.60E+00

5.15E+0O
7.05E601

1.13E201
6.51E202
3.52E +00
1 .91E+OO

MEAN SD DEV

0.06% 0.07%
0.13% 0.22%
0.56% 0.40%
522% 3.99%
0.02% 0.01%
0.00% 0.00%

7.46% 12.50%
0.13% 0.12%
0.15% 0.19%
1.96% 3.07%

66.53% 15.60%
0.06% 0.09%
0.03% 0.02%
0.45% 0.46%

13.66% 13.78%
0.04% 0.07%
0.02% 0.04%
0.32% 0.41%
0.03% 0.03%
3.01% 3.80%
0.12% 0.13%
0.01% 0.01%

100.00%

Units or sarrple +oncentrartons are preserned in pCdiler. Figer ins 0$ Context is erfned as a standard smear sane take over a 100+2 area.
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Smear Sample Results and Analysis

Smear.Sample Population
All Isotopes

PBRF-TBD.04-003, Rev I
Page A4 Of A15

Reactor Operations & Laboratory Building

ROLB Smear

pcloClderl
R8.5Ss MDA Used Distrbution

Am-241 1.82E*00 1064E000 1.82E+00 0.01%

C-14 1.i5E.01 1.53E-01 1.50E0+1 0.06%

Co-60 4.09E-02 1.10E001 4.09E002 1.45%

Cm-242 -254E-01 3.27E-00 327E.00 0.01%

Cm-2431244 3.04E000 1.04E000 3.04E000 0.01%

Cs-137 4.77E*03 1.37E+01 4.77E003 16.96%

Eu-ASS 126E001 10.86E01 1.36Eo01 0.07%

H.3 2.080+04 530E001 2.00E004 73.93%

1-129 1.670+O1 120E001 1.67E001 0.06%

Nb-94 6.74E+00 1.41E-01 1.41Et01 0.05%

Ni-S 5.16E.01 1.95E00 2 1.95E002 0.69%

N063 3.13E+01 6.30E.01 0.30E0.1 0.22%

Nr-43-7 4.93E000 1.00E+01 1tOOE+01 0.04%

Pu-2391240 5.4E.00 1.95E-00 5.04E0.0 0.02%

Pu.-241 5.0E+01 9.47E001 0.47Et01 0.34%

Sb.125 -1.24E+00 526E001 5126E01 0.19%

Sr-sO 1.53E0+3 1.48E001 1.53E0+3 5.44%

rc-99 5.096E-01 2.00E601 2.80E001 0.10%

tl-2331234 9.10E+01 3.97E+00 9.15E001 0.33%

u-2351236 5.82E000 2.04E000 5.02E000 0.02%

13-238 . 4.01E000 2.05E000 4.01E000 0.02%
2.01EtO4 100.00%

ROLB Smear Dupate
qfpcmtater

RCsuhs MDA
1.02E300 1.64E+00
1.05E0+1 1.03E+01
4.09E+02 1.100+01
-2.54E,01 3327E000
3.04Et00 1.64E+00
4.77E003 1.37E+01
1.26E.01 1S&E+Ol
2.08Evo 1 5.30E+01
1.P7E-01 -1.0E+01
6.74E-o 1.41E-01
0.10e001 1.900+02
3.13Et01 6030E+01
7.94E-01 4.43E+00
1.00E001 3.19E+00
0.32E+01 150E002
-124E.00 526E+01
1.40E003 1.39E+01
5.96E 01 2080E.01
.52E+01 1.81Et00
4.42E0+0 2.24E000
4.46E+00 2.18E+00

00.d DiSIlbtuo
1.32E000 0.01%
1.05E0+1 0.04%
4.09E0+2 1.45%
327E+00 0.01%
3.04E000 0.01%
4.77E+03 16.96%
1.086E01 0.07%
2.00E004 73.96%
1.67E0+1 0.06%
1.41E+01 0.05%
1.00E0+2 0.69%
6.30E+01 022%
4.43E+00 0.02%
1 .00E001 0.04%
1.50*E02 0.53%
5,26E0+1 0.19%
1.48E0+3 5.26%
2.80E001 0.10%
0.02E+01 0.30%
4A2E000 0.02%
4.46E000 0.02%
2.81E0+04 100.00%

ROLB Smear 2
(pCorher1

Results MDA Used D'lswjtn1i+5
6.07E0+0 1.70E000 6.07E000 0.03%

-4.68E001 8.61E001 8.61E0+1 0.47%
890E+01 8.80E100 8.90E+01 0.48%
8.22E-01 1.03E000 1.53E+00 0.01%
5.60E-0t 2.09E000 2.09E+00 0.01%
2.97E003 1.14E+01 2.97E0+3 16.10%
1.40E002 3.23E+Oi 323E001 0.18%

-4.00E002 6.84E+02 6.04E002 3.73%
9.63E002 1.04E+O1 9.03E0+2 5.24%
1.9tE102 0110-00 0.11E+00 0.04%

-4.30E002 4.710+02 4.710E02 2.56%
1.70E002 4.47E+01 4.47E,01 0.24%
3.65E0.0 1.74E.01 1.74E-01 0.09%
1.80E+00 1.53E.00 1.88E000 0.01%
0.00E-01 7.57Eo01 7.57E+01 0.41%
5.92E+00 4.03E1 4.83E+01 0.26%
4.01E0+2 123E001 4.81E002 2.62%
0.04E001 0089E001 8.89E001 0.48%
1.0E0+4 4.93E00 1.10E0*4 04.02%
3.94E0+2 3-35E00 3.94E0+2 2.14%
1.42E0+2 2.71E0+0 1.42E002 0.77%

1.04E0+4 100%

Am.-241
C-14
Cuos
Cm-242
Cm-243=244
Cs-137
r.-155
H-3
1-129

I t ~'NO-94

Np4237
Pu-239n40
P.241

Sb-125
Sr-so
Tc+9-
r -233234

U-2351236
u1238

ipcilfeiCer)
Rlesas MDA Used Drisubuti

2.35000 2.90E000 2.90E+00 0.02%
-2.04E+01 8.51E+01 8.51E0+1 0.48%
9.50E001 7.77E000 9.58E+01 0.54%
-6.70E-03 223E0+ 2.23E0+ 0.01%
6.50E-01 2.110E00 2.11E+00 0.01%
2.00E003 1.17E001 2.90E003 16.40%
2.77E001 3.18E001 3.10E0+1 0.18%
-4.15E00 2 6.65E.02 6.00E002 3.87%
9.32E-02 1.050001 . 032E0+2 527%
1.94E002 7.77E+00 7.77E0*0 0.04%
4.21E+01 4.93E002 4.93E002 2.79%
1.60E002 4.36E+01 4.36E0+1 0.25%
-1.50E000 8.72E+00 0.72E000 0.05%
2.00O+00 9.05E-01 2.DOE00 0.01%
5.34E001 9.19E001 9.1900+1 0.52%
-5.72E000 4.69E001 4.69E001 027%
4.970E02 1.26E0+1 4.97E0O2 2.81%
4.51E001 8.87E001 8.07E0+1 0.50%
1.11E004 5.04E000 1 110E04 02.82%
4.00E002 3.28E000 4.00E+02 230%
1.52E+02 4.58E000 1.52E+02 0.06%

1.77E004 100%

Am-241
C-14
Cou-0
Cm-242
Cm-2431244
Cs-137
Eu-I55
H3
t-129
Nb-94
N-i-9
Nil63
Np-237
PU2391240
Pu.24t
Sb-125
Sr-go
Tc-99
U12331234
u-2351236
Lr-23g

MEAN
JCrItMerl

3.15E+00
4.93E+01
2.51 E+02
2008E.00
2.57E+00
3.85Et03
2.53E+01
1.07E404
4.02E+02
1.10E+01
3.33Et02
5.30+-01
1.01 E001
5.08E000
1.03+Q02
5.01E001
9.97E002
5.84E001
5.76E+03
2.03E+02
7.58E001

MEAN

0.02%
0.26%
0.98%
0.01%
0.0 1%

16.62%
0.12%

30.87%
2.66%
0.00%
1.60%
0e23%
0.05%
0.02%
0.45%
0.23%
4.03%
0.30%

31.87%
1.12%
0.42%

100.00%

STD DEV

0.01%
0.25%
0.54%
0.00%
0.00%
0.40%
0.03%

40.50%
3.00%
0.00%
1.15%
001%

0.03%
0.01%
0.09%
0.04%
1.53%
0.23%

36.44%
1.27%
0.46%

Units fur 54% conernlraOi+ns are presen+ed in pCilifter. Filet in this m1e0t is de0ined as a standard 10smar sanle lake o 1er a 100c2 area.



ATTACHMENT 1

Smear Sample Results and Analysis

HOT LABORATORY

K:. - Hot Cel Equipmemt 81 Smear
:(pCifherj

Resuks MDA
CoSO 2.74E+05 124E002
Cs-137 8.07E005 2.06E002
Eu-154 1.79E+03 3.69E002
H-3 6.26E0+0 3.49E002
Sr-9D 8.27E.05 3.49E+02

iH-ot Ceu Equioment #4 Smear
i (pClfiteh)

R Results MDA
Co-S6 1.58E603 123E+01
Cs-137 3,99E; 03 t .8tE 01
Eu-15t 2.64E001 3.99E:01
H-3 1.510E04 3.94E+02
Sr-sg 37t8E003 3.94E002

Hot Cet Equmipout #7 Smear

Resuts MDA
Co.-60 6.00E+03 2.03E+01
Cs-137 t1.09+05 5.496+01
Eu-154 OOOE. CO 7.95E |Ot

H-3 1.03E005 6.91El02
Sr-90 1.22E+05 3.47Et02

Hot Cut #3 Surface Smear
lpCilfier)

Resul MDA
Co so 3.87E+02 6.70E+00
Cs-137 3.57E003 9.55E.00
Eu-154 5.35E+00 2.59E001
H-3 1.710E01 2.26E+02
Sr.90 2.24E+03 3.67E+02

i Hot Cot #6 Surface Smear

Resuets MDA
Co.60 I. 1.40+03 9.69E+00
Cs-137 d 8.19E0+4 2.75E001

V Eu-154 0.000E00 4.01E001

H-3 4.47E+02 2.44E+02
Sr-30 3.75E004 2.89E002

1D%Rule Norm3lized PBRF-TBD-04-003, Rev I
Page AS of A15

Used
2.74E-0u
8.07E0+0
1.79E003
6.26E005
8.27E005
2.54E 08

Used
1.580+03
3.09E+03
3.99E 01
1. 5tE+04
3.18E003
2.39E104

Used
6.06E003
1.09E+05
7.95E+01
t.863E+0
1.22E.05
4 .00E0o5

Used
3.87E.02
3.57E.03
2.59E001
226E002
2.24E+03
6.45E+03

Used
1.44E003
8.19E004
4.01Ei01
4.47E002
3.75E004
1.21tE05

5 Hot Cel Equipmemt #2 Smear
CjpCiCfiteel

Distributiu. Results MDA
10.81% 8.64E003 225E+01
31.82% 2.71E+05 6.98E001
0.07% 0.000E00 627E+01

24.69% 4.69E+03 2.53E+02
32.61% 1.10E+05 3.500E02

100.00%

Hot Colt Eqtuioem lS Smear
(pCilffter)

Distribution Reslts MIDA
6.51% 323E002 7.08E000
16.70% 2.85E+00 6.04E1 01
0,17# O.GOE-00 3-04E-01
63.21% 7.61E+01 2.70E802
13.31% 3.84E004 2.67E002

100.00%

Fi Hot Ce4 #1 Surtface Smear
5 (pcifter)

Distibution 5 Results MDA
1.S2% 5.16E+04 5.16E+01

2724% 8.03E0+0 125E+02
0.02% 1.18E+03 1.44E+02
40.73% 5.43E-04 4.01EI02
30.49% 1.25E006 2.72E202

100.00%

Hot Colt #4 Surface Smear
lpcinlter)

Dstribubot Results 0DA
6.00% 2.70E+02 5.70E+00

55.36% 5.87E003 1.17E+01
0.40% 1.76E000 1.69E001
3,50% 6.17E-02 4.37.002
34.73% 4.70E+0 3.00E+02

100.00%

Hot Cot #7 Surface Smear
5; pC'rfi'4etJ

Distnbution Resueks MDA
1.19% 5.30E+02 9.30E000

67.S0% 3.95E904 2.40E+01
0.03% 1.31EI01 3.46E001
0.37% 1.10E012 2.44E002
30.91% 8.91e.03 2.95E002

100.00%

Used

2.71E GO

827E001
4.69E003
1.15E 0O
3.90005

Used
3.23E002
2.850E05
3.04E+01

3.84E+04
3.24E-0+

Used
5.16E+04

.03E+05
1.18E+03
5.43E004
1 25E+.0
2.1 60 +0

Used
2.70E002
0.87E+03

1. 69E"Ot
6.17E002
4.70E003
1.15E+04

Used
5.30E+02
3.9SE004

3.46E+01
6.81E.02
5.91 E003
4.7Eu04

i Hot Cot Equipmen #3 Smear
(Pci/rte,)

Dmistibuton Resuts MDA
2.16% 2.67E+03 127E001
67.85% 4.51E004 322E001
0.02% 1.04r+02 7.49E001
1.17% 1.73E+03 4.51E+02

28,79% 4.63E04 3.65E002
100.00%

Hut Ceo Equiomeet #6 Smear
OpCOifter)

Dbitributib Results MDA
0.10b% 4.91E002 7.50E+00
87.96% 1.19E004 1.47E+01
0.01% O.OOE00 3.11E001
0.08% 1.00E+02 2.63E0+2
11.85% 910E003 3.54E002

NetHo1 Cell 02 Surfase Smear

Ditribrtin. Results MDA
2.39% 2.01E-04 3.13E001

37.17% 1.09E005 6A7E001
0.05% 4.07E002 7.91E0+0
2.51% 1.09E+04 5.33E002
57.87% 1.15E+05 329E002

1 00. 00%

5 Hot Cel S Surface Smear
if ptllfiterf

Distnrbution Resubs MDA
2.35% 1.53E+02 9.69E000
51.10% 1.75E004 1.700E01
0.15% 2.32E0+0 2.75E001
5036% 3.32E+01 3.17E+02

40.96% .06E+03 3.56E002
100.00%

MEAN
(pCkuet)

Distnibution
1.14% Co-60 2.83E004
84.66% C.-137 1.98E005
0.07% Eu-154 3.04E002
148% H-3 S 6.76E004
12.07% Sr-90 1.98E 0O

100.00%

Used
2.7E0+03
4.51E004
1.94Et02
1.73E+03
4.63E+04
9.60E+04

Used
4.9 1 E+02
1.16E+04
3.t1E101
2.63E002
9.70E+03
2.21 E04

Used
2.010E04
1.09E00O
4.07E002
1.09E04
1.15E005
2.55E+05

Used
1.53E002
1.75E004
2.75E+01
3.17E+02
5.66E+03
2.37E-04

MEAN

3.41%
53.11%

0.12%
10.84%
32.52%

100.00%

Distribudio
28% r
45,93% 5
020% 5
1 .E% 5

48.23%
100.00%

Dislrlbution
222% 5
52.52%
0,14% 5;
1,19%

43.92%
100.00%

Ditribution
7, 87X

42.68% 5
016% g
427% 5

45.03% i
100.00%

Distrbution
0,E5% 5;
73,97% 5
0,12%
1.34% ,1

23.92% i
1 00.00%

STDt DEV

3.15X
21.3S%

0.10%
19.01%
13.97%

Urns forsarrple cmcenrasrns are presemed it pCfilter. Fiter in ftls corted s defined as a starnard smear Sarrole take over a 100arlr area.



ATTACHMENT . 10% Rule Normalized PBRF-TBD.04-0S3, Rev 1

Smear Sample Results and Analysis 
Page A6 of A15

BALANCE OF PLANT

auad A Snear Quad C &m.ur Canal E SmearQPcinieer) IpCiffifter) :jpCOO~ur3

Resuts MDA Used Distributiun Results MDA Wsed Dtiratnbutbn. Resuls MDA Used Distribution

C.-80 3.78E+03 7.07E000 3.70E.03 4.40% 4.50E+03 7.40E.00 4,50E003 10.31% 7.61E+03 9.32E000 7.01E003 13.59%

Cs-137 122E002 9.49E000 1.22E+02 0.14% 7-44E001 1.02E201 7,44E001 0.17% . E1.4402 1.23E001 1.44E.02 028%

Eu-154 O.OOE+0 2.31E+01 2.31E001 0.03% o.OOE00 2.02E001 2.03E201 0.03% 0.00E000 2.77E+01 Z77E.01 0.05%

H-3 0.07E004 5.22E+02 8.07E+04 95.25% 3.90E04 3.57E+02 3.90E+04 89.S3% 4.81E004 4.14E+02 4.81E+04 85.89%

1-129 5.00E+00 1.57E+01 1.57E+01 0.02% 3.22E00 1.350E01 1.35E+01 0.03% 3.74E000 1.88E001 1.88E001 0.03%

Sr-90 7.93E001 8.56E-00 7.93E001 0.09% 427E001 920E+00 4.27E001 0.10% 1.02E+02 8.25E000 1.02E-02 0.10%

8.470*04 100.00% 4.270+04 100.00% 5.60E+04 100.00%

Lilly Pad Smear CTMT General Area Smear FRt Euediug Smear

(PCiffmet) (PCiS/tter) IPCilMdter)

Results MDA Used Distribution Resuls MDA LUsed Distdbutib s Results MDA Used Distribunie

Ce-SO 2.53E+02 4.03E000 2.53E002 3.70% 3.57E03 6.77E.00 3.57E+03 1.45% 2.38E+02 8.51E0O+ 2.300+02 1.34%

Cs-137 1.39E001 4.00E+00 1.39E+01 021% 3.64E002 9.230000 3.64E+02 0.15% 4.04E003 1.02E001 4.64E-03 2621%

E.+154 1.43E000 1.040+01 1.04Ex01 0.15% o.E000 2.00E001 2.08E+01 0.01% 7,18E+01 1.75E001 7.18E+01 0.41%

Fl-3 j .42E003 3.00E002 6.42E+03 95.41% 2.42E0.0 9.07E202 2.42E05 98029% 1.07E+04 2.09E001 1.07E+04 60.45%

1-129 1.54E+01 221E+01 221E001 0.33% .5.02EO00 1.00E+01 1.00E0+1 0.00% 1.02E001 8.17E000 1.02E+01 0.00%

Sr-90 S.77E+00 8.11E000 9.77E100 0.15% 2.42E+02 8.64EeO0 2.42E002 0.10% 2.04E003 1.44E0+1 2.04E0O3 11.53%

6.73E+03 100.00% 2.40E+00 100.00% 1.77E+04 100.00%

RuFt B5i+ i Smear Duplcate
(Pcvrltter) MEAN ME.AN STD DEv

Resu00 MDA Used Distib4 i.. (pCPOfer) (1-f)

CD-60 2.53E003 7.07E000 2.53E003 12.15% CeoB 3.94E+03 6.72% 5.17%

Cs-137 5.63E003 1.01E001 5.023E03 27.00% Cs.137 1.44E+02 7.74% 12.91%

E.-I 54 9.62E-01 1.59E-01 9.62E,01 0.46% Eu.1!i4 3.95E-01 0.17% 0.19%

HK3 1.05E+04 2.04E001 1.05E004 5044% 14-3 625E004 82.15% 10.93%

1f129 1.94E+01 1.00*E01 1.94E001 0.09% 1-129 1.57E+01 0.00% 0.11%

Srg-O 2.04E003 1.44E+01 2.04E003 9.80% St-lO 6.51E.02 , 3.13% 3.00%

2.00E+04 100.00% 100.00%

Lnit lbrsane rousrerations are presented in pCi/fter. Filter intris co0tet is definedas a standard smru saumole take o0era 100m+1 area.



ATTACHMENT I
Smear Sample Results and Analysis

10%Rule Normalized PBRF-TBD-44-003, Rev 1
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fil.:. Reactor Operations & Laboratory Building

ROL8 Smear
fpCiffdter)

Results MDA Used
Co-St 4.09E+02 1.16E.01 4.09E.02
Cs-137 4.77E003 1.37E201 4.77E+03
H-3 2.06E+04 5.30E01 2.08E004
1-129 1.67E701 1.20E+01 1.67Et01
Sr-90 1.53E20- 1.48E-01 1.53E203
U-233n234 9.15E001 3.97E+00 9.15Et01
t-23s3s26 5.82Eo00 2.84E200 5.002E-00

2.76E.0

ROLB Smear Dupfilate "ROLB Smear 2
fpittileer) (pCiiriter)

Distribetien Resuts MDA Used Distrfltetien Resuts MDA Used Distritution
1.48% 4.09E.02 1.168E01 4.09E+02 1.48% 8.90E01 8.81Eo00 8.90Eo01 0.51%

1727% 4.77E003 1.37Eo01 4.77E003 17.30% 2-97E003 1.14E001 2.97E+03 17.14%
75.30% 2.08E+04 0.30E201 2.08E004 75.46% -4.98E002 6.84E-02 6.84E202 3.95%
0.06% 1.67E001 1i20E01 1.67E201 0.06% 9.63E0e2 1.040+01 9.63E.02 5.55%
5.54% 1.48EE03 1.39E201 1.48E203 5.37% 4.81E202 1.23Ee01 4.81Ee02 2.77%
0.33% 8.52E001 1.81E-00 8.52E+01 0.31% 1.18E24 4.93Ee00 1.18E+04 67.81%
0.02% 4A2E+00 224E200 4.42E2DO 0.02% 3.94E202 3.35E000 3.94E202 227%

100.00% 2.76E604 100.00% 1.73E0.A 100%

Co-80
Cs-137
H-3
1-129
Sr-90
L-2331234

U-235=36

ROLE Smear 2 Deprcate
.PCM.ilter)

ResetRs MDA Used Diswbltetmn
9.58E01 7.77E200 9.58E-01 0.58% Ce-60
2.90E003 1.172+01 2.90E+03 17.44% Cs137
-4.15E+02 6.85E202 6.85E+02 4.12% N-3
9.32E002 1.05E-01 9.32E202 5.60% -1t29
4.97E202 1.26E001 4.97E+02 2.90% Sr-90
1.1 12E04 5.04E000 1.11E2.4 66.82% .- 233n234
4.08E002 328E000 4.08E.02 2.45% U-2351236

1.66E920 150%

MEAN MEAN
tPcimltter) (.,,}

2.51E+02
3.85E+03
1.07E2+0
4.82E+02
9.97E002
S5.76E+03
2.03E302

1.01%
17.29%
39.71%
2.82%
4.17%

33.82%
1.19%

100.00%

S7D DEV

0.54%
0.13%

41.195/0
3.19%
1,49%

1.35%

L0its forsa.ple ConreMnratiesS are presented is pCifiter. Filer in lhs oniero is defined as a statnand snear santpe take overa 10Drn02 area.



ATTACHMENT 1
Smear Sample Resuts and Analysis

HOT LABORATORY

Adjozsted Gross DCGL per Sample
u~dindg Re-sUe DCGLs)

PBRF-T BD-003, Rev 1
Page AB f A15

Net 0.14 Ottetotrtd *1 Sm..

6DCGL Rosult. NNDA U .SuSde Rtbo o tRtbl~LId-as /e) ZV_190 DC= DWriuin 6nq DCGL
:._ ,t137 4..SEz0U B 07E0 2,06E-02 8.07S-05 31.82% I.D0 2.47E4

. -: 3 S.IOE-06 6~26E-05 3.49E02 6-26E-05 24.691C 0. 76 a62E43

... ,:..
60 E.10U0 2.7'E:05 1.24E0 2.74E-05 *061% NIA. NIA

sr-S .3ito.o 027E.05 3296E02 027E005 3261% NIA WA
Eu-.54 42E001 1.79E003 369E.02 1.79E003 0.07% N6A WA

254E0,06 100.00
Adj4. d -re, DCCL

DCGL NitOde ot.a Nuelid. FrAtid Unity Ruluo C0.
mt-t ) Fradin Fradtp DCGL Gre04Frad Frud/DCGL

C-137 4.040.0 032 0.42 789E-6 11401.48 2.84-O
CnedO 1.1E 4 0.11 0.14 9.82E-06 3898.233 3.54E1
sr-SD 3521+04 033 043 9030-0 11.766.13 3.5001
Eu.1- 4.300-tm 0.02 000 1.O7-7 2547 5.6E6E-

0.75 1.00 2.77E4- 1

Adltd Gone.. 0GL 27172 dptten/10D-

lb00 C Ol Eturtnnlt *3 Stnha,
Suorrgat,

DCCGL Rults MDA

-137 I 4.0E04 .0 E404 3.220E.01
H-3 9.10E.06 1 73E0.3 4510.E02

C.40 1.10E+4 2 67E. 1.270+01
-S90 31E.04 4.63E.04 I45+E02

EtISO 450E0W 194.E02 749E001

MAlaot.d 0+0 GL DCCL
DCGL 41d+. Be.. N9dro9

I _)m Frautlee Franton
.5-137 4905E04 047 048
2o+-N 1.1900 0.05 003
Or-SO 321E0 0648 049
Em154 490.E0 0.06 090.

0.98 190

Used wuoldt R0t 91
(mod0, Omicturlon Sttrmg.4
4.51E04 46.96% 1.00
1.73E003 1.0% 0.04

267E003 2.70 WA
4.93E004 4823% NWA
1540.02 020% NIA
060E0.4 106.90%

FractonI UOni R0.0 Check
DCGL C8-F0.r..t Fro60CGL

1.10-05 16.11635 3.98E-01
2.53E00 964.12 0.670-2
1.46E-05 165545.17 0000-1
49-E4)7 69.33 1.54E02
2.92E6-5 1
33053 do-100.rn'

Ratio)
DCGL

2-47E005
422E-00

WA
90A
N9A

-
l yorww bra uS9L

Hot CoOl Ottolmot- r3 jOtnar

DCGL R8.va MDA U00 Nuoi. 8b to
enrtm)l tesara+ tomor) +0r)- Wdrlbut9bn Sorro0o DCC

C0137 4.00E04 2 80000 322E0.0 2.&i00 07.90% 1.0d
H,-3 9.19E0. 7.610E01 270E002 2.70E.02 0.08% 0.00

Co-0 1.10c04 323E.02 7.060o90 323E+02 0.A0% N/A
SO,90 33109 384E+04 2.87E0.2 3.4E04 11.05% WA
Eu,-t4 4000.0 0.E000 3.04E901 3.UDOE,( 0.01% 9A

3024E002 100.00%
Adpcl40 Gr DCGL

DCGL Nucido BetaNadci Frco Wully R.b. 0.
a.--) Frin F on DCGL r lor FrxacDCCL

-I137 4.000004 0.9 O00 2.17E0-0 34.61550 0.550E01
Cc-NO 11DED4 D.00 D000 9.069Ed 39.23 3.57E0-
5r-SO 3210.54 0.12 0.12 3.58E-0 4,663.96 1A14-01
-+154 40003 0.00 000 2 0300 3.69 021E-4N

1.00 100 254E0-05
-. Adiu d GDCGL 39305 demlDtcm

R.ig
DCGL

2.47E-M

INMA

NIA
W/A

Hg4 C1U EqtP.nn, 02 Sm...
Ourpascot

DCGL Howtt. MDA Ud N90U+0 Rrb Io R.IW
trr -?or) -,tt 90464..) ittr 6,cO Di obti Sro DCCGL

C-137 .050E04 271E-05 689.E001 2.72E10D 67.05% 1.00 247E03
.9280.6 660.0 22 20.05 469E-00 1.17% 0.02 190E00-

Co-iO 1.100E44 0.9E.03 2.75E0.01 94E0. 216% WA WA
Sr.So 3.310094 11SE-05 350E.02 1,150E05 28.79X% A N/A
Eu194 4.5E003 005E000 .27E7.01 827E01 5 002% 90W A 14

3 9826.6 1D00.0
Adit-d Crc DCGL

DCCL Nuclido Beta N-cWd. Fratbni U0+17 Rub. Chck
le10e+) Fraci.. Ftc-fe. DCGL GC-tFral Fra+LI0GL

Cc137 4.00004 060 0.69 1.4E-OS 24.702.60 610-E01
Co-GO 11. 980 0.02 0.02 1.070-0 77.60 7.16EE2
Dr40 02E1.00 029 0.29 .70E-06 10.43.11 .017E-01
Eu-154 450E00 0.00 000 4.60-0d 7.54 i.6E-03

0.05 1.0 2.735-03
Adju.10 Cr.. DC0GL 35902 adtn)100+tr

_ nt C." Equip.. M

DCGL R.-lft. 40DA Uc d 14w4. R0.14+84 R9404
(,-OIO)t n ) i U41 -r) L C_) rlbotbo Sormat. DCGL

C0137 4050.04 2.99E03 1 16E.01 30 04I 16.70% 1.00 2470-05
- 9.190+06 1I51005 0540E02 1.516E0 63.21% 3.76 4 160-07

CodO 1.106094 1.58E-O- 1.23E+01 1.580E03 661% NWA MA
SO.90 821E04 3 3.189:0 25E402 310E-03 1031% WA N84
E.15O 11000. 2940E01 3.000+01 309E.01 0,17% WA WA

23E 0. ( 100.00%
A4 n4 droGm DCGL

DCGL Noolid Beta Nuoid. Fracrion UnIy Ru. Ch.ck
F c Frati F-a.On DCGL G.-oFract FraclDCGL

ct37 3.9B0+94 017 045 4.19E-0 11.440.75 2.78-0
Cn-11 1.10+4 0.07 .01s 6.010-S 4.53042 4.12E-O
5.-0 3231+04 013 036 4.02E-06 9.1101 275E-01
Eu.i# 40E0,3 000 0w 3.710-07 11421 254E-02

037 1.00 1.46E60 5
_4)4040d OrGos DCGL 25004 dpmnOOcm-

_ Mot C.0 EOnqemont ff S..0.

DCGL R.ot-lI 94DA U0od Suctido RtIb Ip Ra.
P-.,r) +040.) "llo 9 L ord m 80490. DCGL

Cc137 4.05E+94 ).16E0o0 170E001 1.16E004 3052% 1 00 247E-05
H4- 9.10E065 1.95E602 2.63E+02 2030E4 1.10% 002 249E09

Co-N 1.10094 4190E.02 7.50E00 4010E.02 222% WA WA
On4- 3231E04 970E.03 3.540E02 070V00 43092% WA WA
Eu-154 4'200.0 0000000 3 116E01 3.11E0+0 014% N6A N/A

22E904 100.O%
Ad1ueled Croo DCGL

DCGL tuclido BEta lt-iOde Fracxm Un.y 80b Cb.0k
rmro) Ftoci++ Flab. DCGL tororc-Fl Fa-VSOGL

CC-I37 49.0E4 0.53 0.53 1.0E-05 180W2.513 45E401
C.460 1.10E.04 002 002 202EC6 773.07 7.07E4-2
Or-SO .30E2+00 044 090 1.33E-05 10371.27 4.90-01
Et-1# *40+00 0.00 000 3.13E07 40.28 5 1.02

099 1.00 2= 66E4
_ju)-..60 G-.01 DCGL 04001 entlous

t

I C." G #It Sur.co_ 6na-
SBnogat.

DCGL ertftt MOA Uc-d Nuot/e Rtio. R0b/
tawntrCgrJ OcaRau 9000.. ID) 1+410. 1409.44 Birnogal. DCGL

C-137 4000+04 .00E.05 1.25E002 900E005 37.17% 1.00 247E0-!
943 9OE19 6 543E.98 401E602 543E0.0 2.21% O07 7.43E6-

Co-0o 1.AOE.4 5 16E0.9 516E.01 5160.98 2.39% N9A h/A
Sr-o 3231E04 1250.00 272E.02 125E006 N 577% M0A WA
0-iuSO 1SDE1 1 la+03 E.44002 1'1E0 0 005% NIA ./A

2 6E.06 10D.00%
441410044 Croe DCCL

DCGL 94+441. e.bl Nuclido Fclionl Uniy R8b C0l66
--0ur) Fractin Fratin DCGL Ctc-WFrmcl Fr cUDCGL

Co-I37 4.00094 0 37 0.3 018E-06 12.37.60 3.170-0
Co-O I.IuO.04 0 02 002 2.17E606 824.93 7.530-02
Se-O 52t0c94 056 056 I75E45 19.90.a2 6.0E0I
Eu.-54 4.3&0 o00 000o 12,E07 1086 4.19E4

°00' 1.00 2.90E.DS .
04)1401.0 Orort 0061. 33605 dptm/160em'

Hot 0.8023 Stott- St+.a
0.0+0gM.

DCCL RoacO. MDA0 Uc d Nucttdo Rrb+4 lo .44
+m 0 Irc S r ) 090 Dirbetion Burrgrr DCCL

C-137 4.05E4 357E003 955E:00 357E-043 55.36% 1.05 247E-05
114 9.101E06 171E001 2.26E.02 226E0.2 3.0% 0.06 6.96E490

Cu-N 1.100.98 3670.02 070E.00 3270.02 6.00% WA WA
Sr-d 3I104 2.24E43 3067002 2.240 0 34.73% NA WA
Eut1- 420E0w 535E.00 250E201 22590001 0.40% M0A 90A

6,45E02 10.00%
A -.4000G0o+F DCGL

DCGL N-c-id) Beta N9-04) Frcion' Unty 801 C10ck
enWrtuuocGGt F F-t Ful Ftaur00L

C-137 4.0SE004 055 057 1.37E45 1.1-171 4.46E01
Cc-0 1.10+E04 06 00i S46E-06 1.966.62 179E001
Sr-d 131E0.0 035 036 1.0SE-0 *130. 3.44 1
04-154 420.0 .00 09 6.62047 131.M 2.926E-2

00 6 1.0 5.050-45 1
Adlucl d Gc.. DCCL 31623 4 ltO0+ot

t

DCCL R.-K. M0A U.d NSClidu R+ dblo

Sr OroE) +N0r 90149.'_) Dbulot St 0.. dC
Cc137 4.000E94 109E0.5 5s490Ol 1.0SEo05 27.24% 190
S 9100E0 1.63E.05 6.910oE 1.63E.00 40.73% 1.00

0.-C 1.10E.94 0060.00 2.03E001 60000. 1.52% 10A
s+40 32I1E0r 1.22E.05 047E+M 1.22E005 304s# WA
Ets4 410E0 0.00Eo 0 7.SE9001 725E-01 D002% WA

400.r05 190.00%

DCGL N9014+ 8.09 N+6)id1 Fraion' Unl, R640 C06.6
o.tc Frcion Fractin DCGL GC.+o3 racr FDCGL

C0137 4.020E0 027 000 077E06 15.646.62 090E01
Cc-0 I.tuo.04 002 003 1.0000 072.96 7.94E-02
St-S 321004 034 0.51 9210E-0 17514.98 0290E01

0DS wsEo ro o . 4 s1< 2.&IE-I

r 59 0 0 90 74E- cs
058 190 Gm 7 4 s -2

ROW

DCGL

2,07E4
1I.64E407

M/A
WVA

I__ --- u we_ usu . ... .w.

00GL R90.9 MDA Ud Nuoli. R8 72 Rn.lio
00+I 905 ) l 0 ; 0 ) Di+1,4+tti Stt+91 DCGL

C-137 0.5+94 109E005 647E.01 109E00 42.66% 1.00 247E45
H4 910E.00 I1090E.4 5033E002 I09E004 427% 0.10 1190E46

Co-li 1.100+04 2010E 3130001 2.01E0. 7 07% NA WA
S0 321E.04 1 130E05 323+E02 1.13000E5 45.03% W0A N7A
Eu-15 453E.02 4.07E002 791E001 4.03E02 016% 9 N/A NA

255E3005 1O0.0%
Adjusted G-on DCGL

DC0L Nu99 E 1Bea Nuit-i Fraion U0tSy Ru0 C146.
_c-041040-d Ftc-lin Ftc-ln DCGL 4oo. Ftxl FrxVDCGL

C-s137 4.05+4 043 045 I.056-0 13.48243 3.33E-01
Cc- 1.10E004 O00 0C0 7.15E4- 240021 226E-01
S,-c- 3210E04 045 047 1.36E005 1-4224.5 4.30E-01
Eu-15 42E003 000 00 3054E7 00.34 1 12E02

098 1.00 3.17E430
04)4-40d Gm.- DCGL 30244 aomc10ftn'



ATTACHMENTI Adjusted Gross DCGL per Sample PBRF-TBD.04.003, Rev I
Smear Sample Resufts and Aali~sn (Buildng Re-tine DCGLs) Page AS o MAl

Ss.tn.t Soto-t

DCGL Rowe. 05.0 Usd 9oct1. Sain to Satin 0001 R-ott MDO 5.0d W.~1 Rati to Ratin!
1mtoool e -l~) t,04 ') WI000.o nimrotjiar S.,tteat D004. w-)toor eOto toL~ot 009 Diotrlnoion Sotrgoa 0001

Co-137 405.04 0070o03 t.t7OoOI 5070.03 51,16% 1.0 A.7E-05 Co-tao 4.D50E90 1.75E,84 1.700.0~! 175E0,0 73.07% 1.00 2AM07-5Q , H- .tOE.06 0.17E020 4,370.02 0.t70.02 5.30% 0.11 ¶1,00-0 Ct- 9.10000 3.32E001 3.170.02 3.170.02 .3.0% O.02 t.nE-i

1.100004 2.700,02 5.700.00 2.705.02 235% 010 WA1 Co-E .I0DE~ 1.530-02 9.0001.0 1.53E-02 0005% 5/A WA
M.. 0 3.310~.0 4.70003 2000.03 .0.70E.03 40.0% WA0 NA 91-00 3.310054 5.0E-05 3.580-02 5.00-02 23.92% WA WA

--ISO 0.30,03 I 700-00 t.600001 1~W.0000 0.15% WA1 000 o-I54 4.3001.0 2.020-00 2 75E0.8 2750.01 0.12 1N1 0A
t.t5E000 100.00% 2.37E1.0 10000%

4470004 Gros DCG1 044. . -o. 0051
Dent. N-oifto B.. 9oct04 FtaotNr 0,011 RtH Ottoo D000 Nso.d, nota clwot. toirO Unity 90! C5.o

_ -emoit rod,. 6,.o n 000GL 01 Ft'at roDCGo ae Fto -Rdo Foatio 0000 GoosoFac F'oaotCGL
So-137 4.050,04 0.51 0.54 110-00 1n.617.13 4.600E0 4oI? .0E.00.0 074 0.75 1.93E-05 2,0003.00 0.93E-0

CoE 10.04 0.02 0.02 2.140-06 056.32 7.780-02 -O 1.100.0 0 01 0.01 5.000-07 243.53 2.23E-02
540 3.310E0 0.41 0.4 1.240-00 14900.30 400-0 Sr- 3.31E,0 0.24 0.24 7.23E-0 9.002.07 2.740-0,
So-Isa 4.500E03 0.00 0.00 327E-0 53.00 1.19E0 0-~ 4.500,003 0.00 0.0 2.58E-07 44.13 0.010-03

am tO 27_0-05 1 0 . 100 23.03-05

Mot C.1 M0 Ootla S...r to- CoO #7 Sotta S...osa
Soeoo. Solo-a.

CGOL R-soo MOO Otod 0o094o Rat..8 Rato 000C RooL MOO Oo 9oct01, Rati 0 Raio
(IIt -) ofl, 20001 0309. Ostoi~ on 5ot-gt 00GL tL~to2o oc~ 0-s. 004-. DieDtoCGroaL 01

Co-13T. 403.4 8.100004 2.700.01 0.100.0 67.50% 1.00 247E-05 Co-I3O 4M.00,0 3,950-0 2400.01 3950.04 04.6% 1.00 2VE7-05
Wa 100,0 4.47E002 2.44000 40.00.0 0.37% 0801 0.000-10 H4- 8.10E060 65010.02 2440.02 0.810002 1.48% 0.02 1.800-00

C.-SO 1100.04 1.44E,03 000000 1.440503 1.19% WA0 WA Co-SO 1100.04 5.30E.03 0300.00 5.30E02 1.14% WA0 WA
Sr-S 3210.0 2.750.04 2.80E'02 3.730o04 3091% WA 140 9,-90 321.04.O 50910.03 2000.-02 5.910-03 12.07% WA WA0
Eo-IS4 4.504003 0000.-00 4.0IE,01 4.03E.0 0.03% WA0 WA 0.4154 4200.03 1.31E081 3030.01 3.490.01 0.07% WA0 MA

1.21E050 100.00% 4067000 100.00%
A DoCGdGos L00 G-M D0CG0000

0000. Nio.d Roa Ftnio Orior USky 00.0C.03 Dent Nun/k. Rot Nuolido Ctootis Un1ty 00.00C03
tmoroo-0 Froo-o Fros Dent. -F F-olro rro~GL~nlor' tto taotio 0001 GC- ll-t' Fr-SCOGL

n137 4000.04 000 0068 1.7E-05 2490.60 6014E.01 CoIS 4.000504 0035 000 2.890-05 32.14002 8.000-0!
C-S 1100.04 0.0! 003 1.00000 437.0 3.07E-02 Co-O 10.0 00D, 0.0! 1,03E-0 43&0.0 3.00-02
590 3210.04 0.3! 0.31 0.34E-0 11.300.00 240-01 Sr4D 3.31E.04 0 13 013 3.830-0 400.00 1030-01

0o-154 4280.03 0.00 0002 7.34E005 12.17 2.70E603 E9104 4200.03 0 00 0 00 1.05E087 20.00 6.36E683
100 1.00 2.700 1 090 1.00 2 E90-OS

44t54Gon 01. 399 ttnI5 o 44i.0.t.d o-n 0001. 30002 dro-!100on

Hot 0.11 G-iaDCGLo. Moss M1a,00t

WItr C. Cono M..t~to SWiai

0001 NosW. RatIo t Raio (P009041)
Id%4t000? Diistoion Su,"..t 0001 Co-IS 1000E05 53.11% 21.33%

Os-I37 4000,04 53.11% 1M 00 47-0 3 6.280.0 1004~% 1901%
a 9280E,06 10084% 0 20 2.240-0 Co-fio 2063E.04 3.41% 3.15%

So-oC 104E05 3252% 13.97%
Os-fOS 1.100 34 41% NIA WA0 Es-Isa 20.00.2 0.12% 010%
5040 3210.0 32.52% WA0 WA) MCC0%
04-15 .50.10.0 0.12% MA0 WAO

100.0014 ~A.
04.dt Goss 0001 H000% Eqsso-lO! S-nr 27172

0001 Noot~ Rota 14uo94 0,-o0o OItly 0t.~ Cl-sHO CtOt Enoont!02 Sor. 35982
000- .. ) Ot-Wo F= .to 00 Go-GL tos F roonOGO W-0 CdN Eqatpmr 3 So-w 336B5

3oIS 409.04E 0.53 0.00 1.31E0-8 30.100280 4.900-01 4*4.4091 **0.0 # Stro 23209
O-S 1.100.0 8.03 0 00 3.100-05 1297.33 1.10041 HNI Cog Eqs*4-et 05 S-a 3922

Sr-E 3210,04 03 0 30 9083E0- 12.360027 373-1 H00I E000109 M-nt6S-re 30381
Os-154 42500.0 000 803 2057E-07 403.8 9.730-0 8M4 Ccl 0.*m.t 07 Sor, 34048

09 1.00 20630-51E C.l#ISff 04nS-r 33605

4991 Cot #304.0 S-r. . 31623
044.000 N at Sto- 34433
Ho Co#5 Osrts Stre 3745

COWS.00 Sooas S-r. 09
-04008 Scoss Ono. 300

H!C.0 tlto 5035.t 3388

04e0 33722
tMtdwi 34241
tVara 25201

3 e0Deolo 4027

tI



ATTACHMENT 1
Smear Sample Resuhs and Analysis

BALANCE OF PLANT

Adrusted Gnrss DCGL per Sample
(Building Re-Use DCGLs)

PBRF-TBD-04-03, Rev 1
Page A1DeD A15

b de.942+

0004GL R0.-U MDA Used N..+& R0+4+ to DM40
4 -I04 4, . 004') 1004-.0 ) Di D-f1buo Sorrost. DCGL

r0-I37 4.030+04 1.22E002 959E-00 1.22E.02 014% 2.OD 2.47E05
A9.100E0 8.D0E4 522E.02 0070.04 9525% 861.40 727E-OSJ 1 1.49E0+4 S.DCE.00 157E.01 1.37E0M 0e027 0.13 8.40E-00

Co-50 1.10E0 3.78E.03 7.07E.00 3.70E.03 4.4E% MA WA
SrsO 331E004 7.93E.01 805.+E0 7.93 00 0.09% WA WA
Eu-154 4.500E3 DD0E.00 231E.02 210E+01 0.03% MA WA

8E47E04t 1DD.00%
Ajuslod Gross DCGL

DCOL H461Mo Bo. NH-I. FProsoW Unity Rub C0ndo
Rpvrnl 0,.5b. Frt-5s0 DCGL GnF-rsct F-V0DC0L

C-137 9.43E0.3 0.00 0.0 1.53E-07 333.07 3.5503 2
Co-CD 11*DE0D4 0.4 00N4 4.D0E0- 10.301.77 9.44E-0I
Sr-O 1 0.00 0O02 2.93E-0 217.80 6.58E10
E0-ISO 45E.003 0.00 ol 0 .000-OE 0344 141E-D2

0.05 2.00 4.30E-0O 1

A4100_d Goos DCGL 10095 d-molOOom

l

DCGL Oseolls UDA U0d Nooido R6041o4 R0010
I_0 4.4 Wcufino1 Dsionbol1o S-tno al DCGL

C.-137 4.00+04 7.44E.1 4.02E0.0 740E.01 017% 1.00 247E-05
H4 9.10E00 3.909+04 3.570 3+9 00 3 9s.33% 524.10 5.715-05
1.129 14 9+04 30C20.D 133E.02 135E100 0.03% o010 1.22E-05

C.-60 1.100404 450E.93 740E.00 4.50E.93 1031#% . WA WA
So-SO 331004 4.27E01 95200.00 4.270.0 0.10% WA WA
E00154 450E.03 0OE0.00 2.03E.01 2.630E01 0.00% WA WA

4.37E.D4 100.00%
Adsjul" dG-DCGL

004L N0oIo. El N.die Or-b dbd l URu. d O
R4eFllo F..lrx o DCGL 00 GrocrFrx FrxoDCGL

r0-137 1000.04 0.93 002 61E-7 17570 1.60E002
C.-GO 1.1 4 0.01 0.97 0.37E-05 2031.s1 9.67E-01
0.40 321E0 0.00 002 2.95E-0D 100.09 3.00E0-3
E0-154 400E403 0 00 0.01 1.34E-7 62.14 2.3SE002

0.11 1.00 9070EDS 1
A42+.e44,oe G 0014DCG 11+11 4et1/Oowm'

C-ral E00+144

00GL R.sses mDA Ued N.404 Rd410r2 DM104
wo9 4 L oO-I W-efls,) D0Ui,4 b++ Ssnoo DCGL

r,,137 4.OSE 04 2.49E+02 1223E-01 1.40E+02 02ss% 1.00 2A70-05

4-3 9.1004 4.0lE004 414E.02 4.81E.04 S309% 334.03 367E-05
-129 19.0E 3.74E0D0 10.65E.01 1E001 0903% 0.13 8.78E-06

r-W0 110004 761E.93 9.32E000 7.61E.03 1359S MIA . MA
s.40 310E 1.02E.02 8.25E.00 1.02E+02 0.18% WA MA
o154 4500.03 eOE.OO 2.77E+01 2700.01 0.0e% WA WA

5.60.04 10OO.%

AdiuH dG6r DCGL
DCGL Nudb D Bela Nudi b Frxbod U0% Rub C.he

r l Fral-OD F-bn DCaL G-,oFs r Fr.0DCGL
:-137 1430.04 000 0.02 2E00 7 202.45 142E3 2
Co.60 1.1OE9 0.14 097 124E-05 10.700.93 0.7301
kc-SO 321E.04 0o. 00D 5.SO4d 14343 4.330-03
E-154 450E.03 0.0 0.00 11OE-07 30.95 8.E6E43

014 1.00 127E-05
Adc.l.d GooDCGL 11Mo do-mOol.

Uly Pd S.ne.
sen704a.

DCGL R.-ft UDA U-1 Nu.bd R.b lo w
0 e 4 0.44 pf Dlbuwn 604102 DCGL

C1137 4.050+04 1,30001 4050.00 1.39E00 0.22% 1.00 2477E0
HS 9.10000 6047203 3.00E.02 642E.03 9541% 461.27 5.000-0
-129 1.49E00 .34E01 222E.01 221E001 0.33% 1.59 1.07E-4

C+-0 1.100+00 2.53E.02 4.03000 2.03002 3.76% WA N/A
5140 21E004 9077E-00 6.11E.00 977E.00 015% M0A MA
EU.504 4200+3 1.43E.0 2.04E.01 1.04E 015% WA WA

6.73E.93 IO.00%
Ad61 . GCom DCGL

DCGL Nudb. Bel NuOd. PRxo1o OnMly Rul C0.o
Pa. Frxlkn Frxlion DCGL G72rF,c-Frx F-x+DCG0

e-137 50490+3 000 0o0 3.76E07 493.99 9.000-r 2
Co60 1.10 04 0.04 0e8 3.42-0 0821.33 6.170-01
;1-90 3310+04 000 093 4.3E-0 34221 1.0E002
10-154 4240+93 000 004 3.43E07 369.60 6.21E-02

004 2.00 4".E-01
Adi0,.d Gos 00.L 19393 tpmllO. ooQ

0764r Gbe nrdAl aoe Smne.r

DCGL Resell

C+-137 4.OE3.04 3.64E.02
6-E 9.140E.D 2.42E0OS
1_129 1.4+0 .5.02E.00

Cg.6D 1.104 3270+93
S0r4 331E.04 242E+02
Eu-l:;l LSOE.0 D.OGE.OD

-.udd GocDCGL
VCGL NW~d

'r -al F r~
o-104 0 .0E.9 0O.00

0. :-331 1eo
30 1450E.03 O.

002

UDA I-d Nbdi& Rn b t

'luC- IvC<- Doddblbn S.,"gn
9.38E.00 3.64E.02 e015% 1.00
0070E02 2.42E.05 9829% 664.84
1.ODE 01 1.00E.09 000% 0903

6.77EC01 3.57E.03 145% NIA
8040E+ 2A42E.D2 020% MA
2.08E001 2008E 0m0 0% WA

2406E+05 100.00%

0.4. Nu.d. Frs+0O+ U0y7 Rol Ch0d
Preon DGL 0 -0F0 Fr. aoD0L

e09 2A47E047 976.58 973E02
0e5 1.32E-06 9577.95 0.71E01
000 297E40 4092. 1.0E-02
000 18E484 550.0 1.24E-02
1.00 1.SE520 1

4 Goose 00GL 11206 4=-40445ml

RdMW
DCGL

2.42005
7.310-05S
1.840-00

WA
WA
MA

St.,, ._.,__.__ _ __ . .__ __, . . .,

Swrtog S.
00GL Rosette UMA 6s- d +04 DM100. DMb4W

(P- )- I .. 1. ilUln Zro7 DCGL
Cs.137 4.90 6E04 4.040093 2 930.02 4.b4E003 2621% 1.00 o 47E405
H4-S 9.10000 1070.00 20.02 1.070+04 60.45% 231 30E-07
2-129 13+E.04 1.02E.02 0.17E.00 1.020+0 0.06% 000 1.48E-07

Co-SO 1.10004 Z5E.:02 E.510.D Z38E.02 2.34% MA MA
sr-o 32104 204 E 03 244IE00 20E.93 11.53% WA MA
Eu,154 450E.03 710E.02 1.75E.01 7.10EE01 041% WA MA

1.77E00 100I00%
k4u04 Gro DCGL

DCGL o-l. Edo lB +l.d. Fatio UnGoy Rol Chnd
b l Prsetb+F FP141.1 100L SmseP aol PrxdDC04

Co-IS7 3.ssEN 0.2 0 6 61IE406 21.516 S1 540-OI
Co-60 1.1 E04 0e01 003 1.22E-06 1,103.63 1.ODE-01
S0-G0 3231E0. 012 0.29 3.a00 93459.70 2.E6E401
E0104 420+E43 000 001 0.01E-07 33Z24 740E-02

039 2.00 122E05 I
04jos.ed GCo-e 004GL 32413 d4ml-IOOm

R. Ebibbo W- Dhk~Ubon

DCGL .ucIbb Iatbl Rbol
~ -dl Di.W~bulb $-Co.4 DCGL

C017 4.05Ee 7o7.% I.oo 2.47E45
H4 9.4E.00 82.15% 10.61 1.17E-0
*.129 140E+04 00M% 001 701E-07

C,-0E 1.100e,4 6.72% NIA WA
0.-SO 3.310+4 313% WA WA
EU-1X4 420E0+9 0 7% MA N9A

I0000D%
M~~u.4+4 ~ Osse004

kdj.Wl d- IX DGL
DCGL 9o0

1
45 Bets Frs o d U.OyRu 0C+4

014+ Pi-on Frxlk 0 0CGL Groe- r FPex S.
-137 3,77E4 0.00 0.44 208E-06 0.160.30 217E4-1

Co-0 1.100E+0 007 03d 611E40 7.087.00 6044-0I
-SrO .1E0+04 093 0.16 947E-0 3.340.4 9.00-02

4+-IME 45D0dG 000 0.0 2720- 175.08 392E02
02 2. 00 940040 1

Adi.- Gror, DCGL 1729 4tmlD40m'

05 0.4046g 51004 Goploled

D0GL R.s-e MDA U.4 NU Rdio lo RDM10
0d0 L-,) L0-1e 0.4d Di. ution Ssemg DC0 L

0.137 490E0 5.63E-03 1.O1E001 5030.03 2705% 1.00 247E-05
H4 s.160400 1930E.04 2.I401 I000.04 50.04% 2.07 2.05E-07
4.129 1E.04 1.040001 2.00+01 1.90E.01 00% 000 2.31E-07

c+-0 1100.04 2 E.03 7.02E00 203E.93 1215% W0A MA
5.so E12.04 2.04 00 2.44-00 204E.93 980% MA WA
E0154 420E.93 062E.02 I59E-0- 9.62E0.0 0e46% MA MA

Z08E.0IX 2o.0 o%

DCGL Nu~P E>Ncd rn n~ bsCh-,
e. lfn Frafi DCGL 6nn F FIaVDGL

Ce137 34E3+4 0.27 0SS 69E04 s22.3874785 3.11E-01
C.+O 1.10,+04 012 025 1.2040 5256693 00E0-1
Or-0 321E.04 010 0.20 2.96E04 ,448.67 1.3E-01
E,+24 420E.3 0o0 002 1.03040 221.67 4.70E-02

04S 1.0 20E040 1
AdMI D G Cs 0GL 22693 4+1+210

.a -M4. SW
C.O D SL+o

IPCImR.,l
C0137 157E:03 7 74% 12291%
4. 6.20E+04 98215% 10.93%
4.129 2.57E00I 000% 0 1%
c"0+ 3.21E0s3 672% 517%
0-O0 6 55E.02 315% 52 7%
E0014 3205E001 017% 0.10%

A..
C40d AS-0. 2000
OCd C Se- 20171

Caso E sE. 2105
ily PnaS- 20202

CTFA u Cn-Ar M. S- I1260
R. E61 Smeu 32412
01 6E0g Stew D.50 2335s
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ATTACHMENT 1
SmearSample Resultsand Analysis

Reactor Operations & Laboratory Building

Adjusted Gnoss DCGL per Sampl
(BuglWV Re-Use DCGLs)

PBRF.TBDR414003, Rov 1
Palle All of A15

[ CGL M.5+24 A 040A Usd HNov4. Rotb I. R oba

.,.leo .cnso ocnn. 90095., D4.1 d9-4/oe Sarogolo DzCCI

33123 0 . 01E001 3297E.00 9156.01 033% .1A MA

:5036 271E604 5.E2EX00 Z4E+00 50a2E0.D 0.02% WA MA

Ce -37 .000,04 4.77003 1.37E.01 4.77E.03 1727% .OD 2.47E05

H4 0A100E.0 20.r o 5 30E.01 2.0s.04 7530% 4.36 4379007

1-129 149E074 1076.01 120E.01 1.67E.01 0% 0.00 235E-07

Ce-U t.10+E04 4099.02 1 16E.n0 4.09E.02 1.49% W/A WA

54-90 321E604 1.53E.03 1.48E001 2.030+03 554% NVA WA
2 70E.04 109.00%

AdJ-s1a G-Cos DCGL

V1CGL Huc5d. el Hu4dk. Frb0 N Unity Rub Cbndk

d ,r dbn Cr-rdbn DCGL G.n> Fse Fr.cODOOL

-233124 3.136 0X33 054 1.03E-07 N9.33142 9.31001

6i-231 2710+04 0002 006 7.77E0s 1.05.67 606E42

o.00 1.00 1.130-7 I

Adald Gn 0CGL 31197 d lmnG n'

DCCGL 9oo94 804 .0dWd1. r-Cr08.14 Unty Ru. Cb ek

Fmo? Cran Crrw-on DCCIL Gn-Cr FIroc/OOL

C-137 3,94E+44 0.17 071 4.39006 23.314.96 5.92E-01

Ce-d 1.10004 0.01 0.06 1.35E.06 1.999.12 1JZE41

Sr-0 3210004 0e0 023 1.67036 7.478.30 2.26E01

0.24 1.00 7.416-06

Adlu.4 DGene 0C00 32792 dOMn/19.'

ROL4 Snr... 8+4/oa.
nornogoto

DCGL Ri.su 14r0 U-d4 H+01b. Roso I0 9b0

U-22 3.1E..984.32E01 1.01E- 8.520+01 0.31. WA WA

U8230231 2.710E0 442E.00 2.24E.00 4.92E0 0:02# NWA WA

C-I137 4.0sE.94 477E003 1l37E,00 4.77E03 17.30% 1.X 247E03

9. s900.90 20 .04 37545% 4.36 4.7E-07

1.129 149E0e4 167,E01 1.20E 1.67E0.01 0% 0.00 2.35E47

Ca.94 1.10E U 4 09E.02 1 16E.01 4.09E.02 1.49% WA 90A

5r'0 0310+04 148E.03 1.39E01 1.40.03 5.37% NWA MA

2.76E 00 I00.X%

4445 G Cros 0001

DCGL sdca. 8B.. suc/b4 Frato Un.Iy Rub COeok

o 70 F4.con Fracl.on DCGL Cso53acI FraDCGL

9235'234 .15E104 0031 095 901E0ff 29.700.55 9.430-1

wriE/26 201004 00097 002 5920E0 1241.02 5,69E-02

000 1.00 10E47 1

A4I-.4 C.so DCGL 31250 dp0110m*

DCGL Ns014o E0b N4d- F01ct04 Unity Rd. Clock

ne..os1 Fran Frn.. DCGL CrossFroa FrICGL

C-sr 3.94E40W 017 072 4400E3 23,483.38 5.97E4

Cf40 1.1004E 0.01 006 1.35&06 2.013.99 1.930-1

DoU 310.04 005 0922 1.2123 7,287.80 2.20E01

0.24 1.00 7.37E-00 1

Adjst. Cd Goos 0CGL 32798 dp4m1O..'

ROI-B mo .2

DCGL R.n-es. MDA Used NIcia R.at to

t d l-1oi 0 . 0 *C.,) DWAti-b4lb SurrogN
41pha

=-23334 3.130E+4 1.18+E4 4.93000 1.18E 6 97.81% W0A

= 271E0s4 3 + s 3E02 00.00 3.94E00 227% ?/A

C.137 4.0SE04 2.970E0 1.14E.01 2.97E.0O 17.14% 1.00

- 9.100E0 -4.E02002 00402 6.04002 3.E# 0e23

1-12n 94SE04 963E002 1.04E01 9.630.02 5.55% 032

Co-SO 1.100E04 8.0E001 010+00 0.90E001 051% HIA

So0 3010.04 4.81E002 1.23E0+1 4.S0E.02 2.77% N/A

1.73E.04 100.00%

A4)4-4G oo+ DCGL
Ales.

DCGL 0+014 E801 Hoc~b FC bnl Wry7 Rob Ch9d

Fn CroI/on Coa*Oon DCGL GCs-rnao FrcDCGL

=-2334 3.153.U 0.6781 007 2.15E05 30,320.43 963E041

=-23 271E.04 0.0227 093 0.37127 1.01481 3.740E0
070 2.00 224E05 1

Ad4 dn4 G- G DCCL 3133 d4Mn.O1 '

DCGL 0,04 SE4.0Nudkb Freo s Ury R.I. Chnd

*o e Coed/o Fr,-on 0 Dr G root CF r FrxuDOCGL

07 2.15E0U 0.17 064 7.9EE46 10480.97 0.59E-0

E i. o 1.160EU 4 00 G00 4.000-7 053.61 5.o3E40

49 3231E04 0.02 0.4 0.30E07 20993.79 9.04E-02
0.20 3.00 927003 1

RAW
DCGL

NvA
MZA

2.47E05

2.1642.38E-05

W/A
HIA

R67 S.'s 2 Diplic0i

0001 Reecho MD0 Us-d H+akb Rnkl 1* Rol1ol

tl 1 1) (W es *041*0 DieUO n Snooo. DCGL

Alphn
U.23534 5.9E-4 1.11E0*4 504E.00 1110E-04 66821/ M/A MA

=-2354239 2710.9 4.08E.0 3280E.0 4.00E.02 245% MIA M0A

Ce-7 4000A04 2.90E.OG 1.17E.01 2.90E.0G 17.4% I.00 247E05

t4- 0.10E.0G -4.1E*02 605.097 6JS0.02 4.12% 0.24 2.59E3

U129 1490E4 9.32E002 1.005E0 0.32E-02 9S0% 0.32 210E05

C0+4 1.100,04 9500.01 7770E0O 9.58E001 050% N/A N/A

So-80 3201E04 4.97E02 1.28E0 407E002 2E39% M/A WA

1.6,0E0 100.X0%

Adp9-I G-* 0 DCGL
AI4

DCGL Hu104 8Bto 4.oc FCioi U,,nfy R8. Ch9.0

t s Fracton Fr abn DCGL C-on -ro FCr000CGL

U1233.534 3.13E-04 9o,3 0.96 2-12003 30214.85 9.59E-01

U.2351z36 27Z1.4 0.0245 000 9.o4E47 1.100.22 409EE02

069 1.00 221E45 I

Aid t d 5500 DCGL 31320 domn

DCGL Hud/ 80N0.01/d- Frxltord U9*0 804 Ch04+

p sO/ FCrocin FCoon DCGL Gnr.6 Fra FyLcDCOGL

Cr.137 2.161E04 017 003 8.07E06 18.34036 050-1

24-49 1100E C 001 G 093 5230E7 605.88 5.518E-

D4G0 0231E0U 003 0.1. .o3E-07 3.147.10 9.510E-

021 1.00 9.50E06 1

Ad-j t.d Droes DC0L 2Z1ZZ.L n dp0c'

ROL9 0 WM n 0ih ot/on

00 1 4 N o1r . F0b/0. Rabl
iiS 04.0801/on 01 0 1 D C G L

U- 3.15+u 33.M2% 600 /A

U235Z36 2.71E04 1 19% HUA W/A

C.-137 4.000s94 1729% 1.00 247E35

9- 9.10E.OG 3971% 2.30 2.52E-07

I-129 1 .46E*4 2.82% 016 1.09E05

C I*- 1.1809 1.01% M/A NMA
5-90 3010.04 .1 7% 1+0 N7A

Adjoed GCos DCGL

OCGL Nudkb B.. ... db Frxhol Ushy Rub Ch .....a

Fc~,/ Clat/n FCed/n DCGL C G rMors Fra.FLOCGL

u-233r23t 3.15E.04 03302 0.97 1.07E45 30202.78 9G1E41

U,223 236 z 2710.04 00119 O02 4 .3 s E407 1.094 E1 2 4-2

0e3 1 W .1ZE0 I

Adjustd Cos. DXGL 31327 d4m/lMm'

DCGL 0N+94e 804sudo Frbn, l Unf/ R97 . Chock

o Frota. Fro-t/n DC3L Grr Fr-c FrnwSDCGL

Cc-137 2.1790E+ 0o17 0.77 6.20-E6 20.619.00 7.40E-01

Ce.-s 1.10 o00 0G00 9.21E-07 1206.43 1.,01-01

Sc40 31E0*4 004 0109 I.26E 6 4.97000 1.50001

022 1.0 8=300I3

4 oelnd, rnsG DCGL 29703 dp00- 09m'

U.'G Mon Sld
Cenc D-s19u1gn 8.w, 4/o,

U-233i234 5.7GE.e3 33.E2% 38 68%
U-23s336 2.0E.03 1.19% 1.35%

C0.137 380.93 17.9% 0.13
-3 1.070.04 3971% *l.19%

1.129 4.82E0*2 28216 3 19%

C0064 2.51E002 1.01% 0.54
Do- 9.97E.02 4.17% 19%*s

ROL9 eS-0 31`97

8 0 4. 3 2 7
RCL9 S-ec Du"p. A"~h 312

RO3LB S-me2 A01. 31330

DoLe 2n29 D~cte Au31

Do), 221

ROLg kWo* D8+i3 A10. 31327
Ebl 26700

Ie A APOa 31276
04)4 2743

l4d.lm AO. 31285

B.,. 274 3

bliny1p A001, 31197
8,i + 2 2 0 3

4 m AF, 31335
B1)+ 32797

41t 0 6185



ATTACHMENT 1
Smear Sample Results and Analysis

Adjusted Gross DCGL per Sampk
(Subsurface Slructum Effectve Surface DCGL)

PBRF-TBD-0-03, Rev 1
Page A12 of Al5

HOT LABORATORY

He41 Ce'r Oqsipeeneel Steer

DCGL Rer4t MDA Used 6.lcde ReIn I Retie
are. th r eone ea,) ) Olrtiee Su-WOele DCOL

Cr-137 150E.C5 6.07E-0 2.06E0C2 8.07E+05 31.520 1.00 020E0e
H4 9.1O+06 626E.05 3.49E-02 626E.05 24,69% 070 6.52E4-

ra- I4D 1.n30v 2.74E90r 1r240.02 2.74E+05 19.nI% WA WA
Sr-nO 3210Ee4 e.27E-0r 349E-02 027E.r0 32.61% WA WA
Eu-Isa 4.M6E04 1.79E030 309E.02 1.79E603 007% WA WA

2.54E+06 19O.00%
AdIIele G-Os DCGL

DCOL NudIde Ebh NOe-. FIsent. Undly RSle Cneck
a Fr-ube F-etine DCGL Geoe7Fre FreLuDCGL

C-137 1 1iE05 0.32 042 2.64E06 24,329.60 Z01E41
Ceo- 143E0+0 011 014 S.90E-07 8260.61 4S1E-02
sr-6 331E.Y 0e33 043 9.00E-06 24.032S7 7.53E-O0
E6-IU 4.76E+05 000 096 1r4dE-09 53.97 1.13E040

075 1.90 1.310-0 I

AdPusll d GOes DCOGL 57577 dpomOlnaCe

14+1 cel UElee-eel2 9.-
Seengl)equpet~

DCGL Re.-St MDA Used Sucrdn RSe te RSt)
i3++4IOWd 9 .) I~le -I eo.) e~r Oiibnle OueSnW..e DCGL

C-137 1I220+ 2.71E.05 6.90E001 Z71E.09 67.05% 1.00 020E-4
H- 9.10E0+6 4.69E.03 2.53E+02 4.69E.03 1 17% 002 1.906-0

Cp940 183-+90 640E-03 225E901 0.40O03 2.16% WA WA
S9C50 .310E4 1.19E-0O 3.50E+02 1.1E90+5 20.70% WA WA
Eu.-IU 4.79E.05 O9OE.OC e27E4O0 027E001 002% WA WA

3.99005 190.00%
"-9d G-o DCGL

DCGL Nudb I. .100+6 FrecIler Unity RS.W Chek
Flrer0l Orecteen 0 F""u DCGL Gmcc Frel Fre-UDcGL

2.-137 1.E+05 068 0.60 556E46 47.16349 3.07E-01
+o40 1M3E+00 o.02 0.02 1.10E07 1904.30 .220E-3
4S-S0 32E10. 0.29 0.239 67-06 200022. 6.09E-01
Eu-154 476Es05 000 00o 435E-10 1440 3.02E-

O.0 1.00 1.44E45 1

Adju- d Gr0+ DCGL 47215 dpmlIO0em'

Hbe CeO Oquelmenlelr steer

CCGL Ree-t MDA . Usd tuede RSte ROWe
l + l t-e) Wt ) el Dieb".ud. Stnogs DCGL

Ce-O37 1.220E0 4.51E+04 3.22E001 4351E04 4398S% 1.9 8.20E.06
H4 9.196E+6 1.73E+03 4.51E.02 1.73E003 1.80% 004 422E409

Ce-S 130+05 2.07E+03 127E01 2:67E+03 2.2% WA WA
0I90 4C 133 4.63E.0+ 3.65E902 4 63E0.4 4d23% WA WA

0-134 40.79x05 t.94E+02 749E+01 1940200 0.20% NA WA
9.60E+04 100OCS%

Adl - VCd O CGL
DCGL NSnded Eh Icd Frabl-r U.),,, RSl Cbnra

W /) Fe-lbn Frelbn DCGL Grocc-Fel Fre mCGL
cs-137 122E0t5 0 Od 3.85E-6 2920321 2-07E01
On-O 130E405 003 003 1.52E07 1.496.93 018EE3

9 3231E4 Ode 049 14E0-05 25957.96 7.04001
Eu-14 4.76E405 000 C00 4.25E40 10.77 2.29E0

096 1.00 1086E5
Adineled G-0. DCGL 0224 dpmn6OOc

Sgt CEa Eo .+-d 00 S.e

DCGL Rue-St g IADA Llc d Nuckde RSa. tb lo RO
ze e} z Lr} =C' . Di mdwur Sunogn DCGL

Ce137 122E0.5 3.99E603 1.610E01 3.99.03 16970% 1.00 8.20E-06
H-3 1.06 1.910+94 3.90E+02 1.51E.04 6321% 3.78 416E07

Ce. 183E.05 1E00000 1 I230+0 E 19E0.03 6.61% WA WA
St4- 3210+04 3.190+E 02 3E402 2.10E.0 13.31% WA WA
E0-194 4.76+E45 2.64E.01 3.9E.801 3.9E9.0E 0.7% NWA WA

2.39E.4 I00.00%
AdMJ+le G-0 DCOOL

COGL NadI Sa E1JNud. B Iee6.W U0+0y RSl Chud
e F-e000+ Frne COGL G.e Fsr -Vl OreDCGL

C.-I7 1.16E.05 .17 O45 1.440E 280673.17 247E0.1
Co66 1.83e+05 007 0la 3261E407 11354.2 6.Z0E-02
Srt40 9.91+04 0.13 0.36 4.02E-6 22.852.30 690E-01
Eu194 *76EOS 0900 0 00 305.E-9 2z6.73 02E024

0.37 1.00 5.62E406 1
AdJ.sI.d Gm- DCOL 63164 dm-nOOcm'

Ikd Cell Oqqemoaerd 8S 5-e

DCGL Re-ue MDCA ud NJund ROM dl RSlbl
1de1-w1.9l (04-44 0t)- I(roall DISelnOc S.le.. 0DCGL

CC-137 1*22E.0 1.16E04 1470+01 1.16E4.4 5252% 1900 008E4-
H 3 9140+E6 1.5-+02 2 63E+02 2.63E+02 1i.1% 0.02 249E407

C-SO0 12300 4".9II' 7.fOE.OC 491E+02 2232% WA NA
Sr40 321 9.70E+0 3.54E.02 s70E+03 43.92% NA NWA
Eu-1S4 4.76E+05 0.02E.00 3.11E+01 3.11+E01 0.14% WA WA

221E.04 100.00%
Adped G00-. DCGL

DCGL NutI4 Sal 6u+S Fra+nl.N U4+41 Sale Check
I--++l i Or.nd F- 3+-l FIne DCGL Gmr+.el FredCOGL

.-137 150+05 0.92 0es3 4.31E 29674.30 Z43E-01
I4.0 12E900 o00 0e02 121E-07 125.04 063E-43

Sr3 231E0.04 044 044 1.33E-0 24.813.86 7.SO-01
Eu-1U4 .760+05 090 0.96 296E4- 79.56 1.67E-0

0o 100 1.77E-0S I
Adiu-d4 d 00st DCOL 55324 dp-O1m0 '

10. C nErlmer+#9Seer

DCGL sIlu MDWA UOed N-Wde Rrbl SaOW
14+11-0 1010 t04 I leCr) DilO tn+ Surro DCGL

C.-137 122E.05 2O8E.05 322E500 2.85E+05 87.96% 1.00 020E6-
H-3 610+06 7.61E001 2.70E.02 270E-02 .Oo 000 1.D4E1.0

Co40 12E305 323E.02 7.E0.00 3523E02 010% WA WA
Se-n0 3310E94 3S4.0+4 207E.02 3.84E04 11.85% WA WA
Eu-1U 4.76E+09 O.OE+0D 3.04E001 30.4E01 0r01% 0A NWA

324E0O0 106.00%
AdiJuetd G-s DCGL

DCOL Nucldu Sae3 Se-db Frebll Udnsy RSle Check
ee Fr-te.o Fre-lien DCdL Gmret Fr cVDCGL

04137 122r.05 000 e ON 721E06 51,474.06 6E.6E4-1
Ce-S 1.t83sOS 00 0860 545E-09 02.34 5.0SE-4
1-96 3210E+4 012 012 3.56E-6 10.07796 332E41
Eu-154 475E PS 09o0 0D0 1.97F-10 8.69 1.630-E

1.00 1.00 1.00-D5 I
Adi..s to +rr DCGL 92553 demllnnm'

CGOL Ra-S mOm Used NluudI RSal Lo RSbl
e ++ e) IPO#e le - ,.L) Dleil+-ebe SWro+u DC3L

Ce-37 1570.05 1.0E005 59496+01 1.090+00 2724% 1.90 8.2E-06
H 9.10E+6 1.63E.05 6.91E.02 1.6305 40.% 1.50 1.64-07

Ce-C 5 1.83+05 960OE.03 2.03E.01 60+BE.03 i 52% WA WA
9100 3210.04 1.220E+0 347E0+2 1.2E+05 30.49% WA WA
0.-Isa 4.78E0 OS ODE.OO 795E+04 7.95E0O+ 0.02% WA N6A

.DD9E.05 100.00%
AdJp18d ...+e DCGL

CGL N-Iide Sal Ne-Od Fcini U0+y4Rule Chack
Fn II, 010 F-ei-b DCGL GO en-+e FredDCGL

00137 1200.0 027 00.4 2280E3 2353094 1.97E-01
Ce-SO 1230+05 002 o00 6.30DE0- 1.31002 7) 17E0
+-SO 321E004 030 051 921E.06 20349.75 7.96E0-

Eu-I54 4.76E0I5 09D6 09 4.17 0 1 7.17 361E-05
090 1.00 .160E-05

Mdiaeed. 0480DCGL 51016 dp-eOO-O

.4+1c0.001 511400 +Eee.;
Senegal.

DCOL Rs.us MDA ud Ned d.0 . Reto StW
14,+1041 1+01 L -)LIi.. e DlscIOedle San.- DCGL

c1-7I? 1570+05 0.03 0+ 1.9E.0e2 02E0.00 37.17% 1.0 020606
H-3 9.100+E8 543E.04 4.010 02 3430.+4 2.51% 00.7 743E09

C0.SO 1.0E005 516E004 5.16E01 9160E+4 2.39% WA WA
91-10 3E10.04 1.25E+06 2.72E302 1.25E0+6 92.07% WA WA
EP-1S 4.76E.05 1.100+2 '1.0 *402 1 .19000 00S% WA WA

216E006 100.%
Adused Ge- DCGL

COGL N.eida Sal. Nulde F010+W Ur8y Sl.e Ch.0
l-?) Fr-lien F0,464 DCGL GeF.e3- F,.cSDCGL

Ce13
7  

1227.+5 037 030 3.0-SE6 17.4967 1.3E0-1
c+-4 1236+0 002 002 1.310-07 119.00 6020E03
9+0 32304 058 30 790 1.79E- 2.003.04 0 4OE 0I
EP-154 4.760+05 090 000 1.15E0-9 26.44 2.ssE0S

097 1.90 2.07E-0
lanisa C0m.... COOL 47176 dp41100-'

IHet Cell 49 9alen Se-er
Senegal.

DCGL Rse-t. MiDA Uwd N9C+ R1. aleI S allW
1 11 . ) 0-&.l ,-9 0 ..) 049n6S urmg DCGL

C.-137 1022+05 3.7 0+ 95E+00 3.7E-03 55036% 1.00 029E46
6-3 O.10E+04 1.71E 01 226E.02 2260 02 350X% 9.06 6.06E09

Co-CO 123E,+0 307E.02 06+9-co 3.07e.02 6006% WA WA
S9-0 3231.04 224E003 267E.02 2.24E:03 34.73% WA WA
E-I15 4.76E0+0 5.35E900 2.59E+01 22E0o0 0409% WA WA

&45E.03 IOuDooX
AdjIse Woos DCGL

DCGL Ne-ids Sae Scid. FeIn UOO Sle CIhec
F-e+I.e+ Frx1m4 FOrlin DCGL GSo -r FOIIDCGL

Ce197 1-22E+05 0.0 0.57 4.54E-06 38.013.31 2.9E-01
CeS 123E.05 0.06 090 3.29E-07 3903.96 2.13E9-
0028 391E0+0 0.35 030 1I00-M0 22.96.30 6.030-1
E-154 4.76E05 096 e09 06.4009 261.27 s49-44

096 1.00 94E-05
Adsle.Id G0+w 0000 02779 4 l~ .. 'd~som

643+15S. df See

DCGL Ree-t MDA Uded N6.o0+ R.I. ReIPA
- Iea Oes l. 04+110. Sumnale DCGL

c-37 1570+06 1.OGE+-0 647E0+0 1.09E+05 42+6% 1.00 a20Es06
19 9.100+96 1.09E0.4 0233E 02 I 09e904 427% 010 1.10E-O

CeS 1230+05 2.01E004 9.12E+01 2.010.4 7.07% SOA WA
9128 3210+04 1.190+ 3.29+02 1 .SE90+ 45.03% WA WA
E154 .79E0+05 4.07E0+2 7.910+01 4.070+ 0.16% WA WIA

2.99e005 100.00%
aeled Goe- DCGL

DCGL Nldwolie Sale 110. +11. Fr + U01 RSl Check
I -+lel F-eibn F0++ on DCGL G01F00 F,xUDCGL

SeIl 1570+2E 043 0a49 3.50E-6 2433.25 2.0DE-
60 123E0+6 06 e006 4.300-7 A.4ss96 2Y45

0240 3210.04 045 047 1.36E-5 25.671.64 776E-01
-sU 4 .700.05 0.9 030 3.33E0s 960.0 1.91E04

096 1.90 1.750-01 I

Ad.iul 400.. DCOL 545s2 dpmlt0Dc-

f



ATTACHMENT 1
Smear Sample Resufts and AnaSrsfs

Adjusled Gross DCGL per Sampl
(Subsurface Srurture Effeotiee Surface DCGL)

PBRF-TBSD-4-003, Rev 1
Page A13 oIAIS

Her Call #4Srf ace Smear
SoIree at.

DCGL R.suft MOA Use e uclid. R.t. t2 R*ae
0-4 ur-rrr0c ) reuce.cf Lrc0r) Dliber Ss..ae DCCGL

Cs-137 122.85 S.7E.0 1.17E.01 507E.03 51.16% 1.00 820546
r- 9.10Er06 6817E.02 4.37E.00 617E.02 5.3% 0.o11 1.160-ce

C-o40 .30E90o 2.70E.02 5,70C.0o 2.70E.02 2.35% WA WA
Sr-0 3330.04 477G00C 3.CDE:02 4700.00 40.96% WA WA
EU-15 *46E.05 1.75E.00 1.60-Or 10600.01 015% WA WA

1.130+04 100.00%
Auduel.d G.re DCGL

DCGL Bu..d E t. NSedat Frciera Utrly Rut COce
drre Frclee Frae DCGL GnFral FrxlvDCGL

C-137 1122E0C 0.51 oS4 4 20-06 30,62277 Z25E100
Ce-60 41300 002 00.2 129E07 1.400.54 7.70E.03
Sr.3D .3jE.04 043 043 124E.00 2474,500 741E.01
Etr154 4.76E0.0 0.0 0o0 3.090-09 8.16 I.S5Es-

0.e5 00 1070E-0 1
AdMated G-r DGL 56639 demnCOum'

DCGL R.-..e MlDA Ud Neld~. Ra4b 04 RWdW
wle e? o--la lc ) 00-L Didre r 6t-o DCCGL

C-137 1220.E0 M1sE 04 270E.01 D19EE04 67.50% 100 820-E06
H93 016E.06 447E.02 244E.02 447E.02 037% 0.01 6.0E0-10

Cu- E 13.0 1440.03 9.69E.00 1.44E003 1.10% WA WA
sr- 5231E0.8 375E.00 209E.02 3.75004 30.91% WA WA
E.-14 4.76E0r0 aOE600 4.01E.01 40E.01 .03.% WA WA

121E.05 100.00%
140e4 Cd-Gr DCGL

.cGL NU"Ce a .Nucd4. Frac60nl Un64.R..6C4
F+ 1esl FOx+ee DCGL GnFrn F-acVDCGL

-137 1322E0.0 D80 0.06 5.53E06 45.19Z5 3.700-A
C-oe Ia4eoEs O, 0801 ao4-e4 79459 4.340-G

0r-90 331E.04 0.31 031 .34E4- 20.69Z56 60.5-0
EU.154 4.76+05 0.00 060 6894E-10 22.13 4.65E-05

1.05 1.00 *.49ES I
Adlueled CG.. DCL 6702 demlIDOa

|Ot C ll10 l e.ear

DCGL R.-aH. MDA U0.d NucId. R f. 1. RdW

erer ct.r Ae.) c H1 a) DhD1-m Sunog.1. DCGL
C-137 122E.05 1.7504 *.70E0:0 1.73+04 73.97% 1.00 8.20E0-
H3 ,100E+ 23M2E20 317E.02 3.17E.07 1.30% O.02 169E-09

Co-60 I 301o53E802 96sE.00 153E0M2 0.65% WA NVA
Sr99 3.1E+C4 5.4E.00 3.56E0C2 566E8+3 23.92% WA VA
E.154 4.76E+05 2.62E000 275E+01 2.75E.01 0 12% WA WA

2.37E0 100.O%
Adiudd CGn DCGL

DCGL N.dcid Sa. iducxO Frdbnl UtF Rkul Check
C ) Frndbn FraIbe DCGL GCe .racl FrxUDCGL

Cs-I37 122E.0s 0.74 0.73 6.06E-05 554.00 455SE01

C A4 123E.05 0.81 0.0 353E-09 4515 2.65E.03
X300 221E.86 0.24 024 723250 17,94727 24Z 01

U.154 4.76E005 00. 0oo 2.44E-09 8720 1.8IE0-4
099 1.00 1.33E-5 I
AdMi.id Grsu DCGL M7410 dmmel1Ourr

H04 CeL #7 Surlc Sm-e
S-wo..

DCGL MucCI 010A Ued Ncd R.l Ce RF
Ler -,l ldirr oulbn86 8 S-1+ qub DCGL

Cs-Is 122E.CS 3SE0.04 2.40E01 3.C95+ 84.66% 1.0 820E-06
H43 eOEc06 6e81E.02 244.E02 6.61E.02 1.46% 0.02 ,.e9E-06

C0.e0 1.3E05 5230E:02 930E.C0 530E.02 1.14% WA WA
s040 3510Ec4 910+02 2050E-02 5.elOE.3 1267% WA WA
V-154 4.76E.05 1.31E.0 3246E.01 3A8E01l 007% WA WA

467E.00 100.00%
Adre Gn, DCGL

DCGL Nudd. Sai N-Gd. Fractnl Un.lY Fvb Cu ka
lrlor Frecoen Frate DCGL Grr Fr FrxUODCGL

C0137 122E.05 005 0.6 694E-06 78.161.48 6.41E-01
Co-60 123E.05 0. 0 01 6827Ee 10.48.75 5.73E-3
Sr-90 3 O1., 013 013 363E-06 11600.54 3.3E-01
E.154 4.76E005 000 0e00 I 6 6847 1E4400

090 10. 1000.05 1
Adcud Cr... DCCGL 90973 dnoM0c-r

1-tl Cel Me. kbun Dd+80.

DCGL Nudb R004 RF +4
14 l DfitUeeo Svno DCGL

Ce137 1.2E C05 53.11% 1.00 a.20E0-
H-6-3 e .leO% 0.20 2.24E0-

Ce-6 123005 341% WA WA
Sr-tO 221e8L4 3 .52% WA WA
EV154 476E0.5 012% WA WA

l0W.OOX
dddjsea Gnr.- DCGL

DCGL Nu.al Sad Neude FracbN UOty Rule Chc.k
dr r Frasb Frdien DCGL CGnsract FretODCGL

Ce-i7 1.22E.0 25 e60 437E0- 36,93.49 3.04E1
r- 1230E05 005 0004 .70-07 275381 1.30E-02
0,48 331E004 022 036 9.983E-0 22,61635 683041
04-154 4.780+C O 0.0 Z43E40 05.31 1.69E-40

089 1.00 1.440.E5
4 G4 Dad Gn DCGL 6300 dMMONee'

Maun Mea+ Std
ernc D ftlrn Dbvbabn

Ca-I7 1.85.05 53.11% 21.35%
H.4 6200.00 1084% 1901%
Ce-0 2.63E 0 341% 3.15%
S1-a0 1.86E05 32.52% 1297%
01-154 2.64E02 012% 0 10%

100w.%

1-0004 C0 Err1 tsrrear 57577
Fb Ce3 Eq l nxm n- W=6725
HIl Cdll Eqpr 3 S- 3
104 Caa Eq 1re Semar 63166
Hol Cell EwplerO f5 srmr 92553
Hol Ce7 Eqd-r l8 Sn 4502
140149 Oljd~er11r07 s+ 51718
Hol Cell1 Steta s Or men 47170
Hol Cdl 2 SEdate S-en 34502

Hl Cel l3 Solar Ser 62770
444 Ce.. Scala.e Sa 5353

C.N 05 S E S_ 740O1
HolCd 46 611s grear1 66702
HCo 04917 Srbec -r 9073

9u1 Ca Merm D8b)+- 62007

143 63912
Mrdnne 05178
Mwm vm 47176
M D-r E2553
Ileedard Ceetexu 13000

t



ATTACHMENT 1
SmearSample Resuhs and Analysis

Adjusted Gross DCGL per Sample
(Subsurface Structure EtfecDVe Sudtace DCGL)

PBRF-TBD-04-O3, Rev
Page A14 of A1t5

BALANCE OF PLANT

C-d A So.a

DWGL R..ulta MOOA ucn NoW. R0t.1 RW4a

140310m-1 b 0Irroun s-nug DCGL
c>137 12=E.OS 122E.02 9.49E.W 17.2 01s 1W s0422E:23+0 1201 04000 r22E.02 0.14% r.00 80.20E00
H-3 990,I9 007E.0+ .220E.2 0.070-oo 95.25% 661AS 727-05

1-129 r.u9E+04 S.ODE.W 1..07100 157E01 002% or13 s.E4E40

C0-SO 15e0.05 7D7E003 7.07E.00 370E003 4.4M% WA WA

se 3.10.E0 7.93E01 0 05E.00 7.93E0,0 0 09% WA WA

EU-Is 4.7E.005 0000..w 2.3rco 3.31st00 0.03% WA WA
0.47E004 90.00%

Adjora.d G-n wDCW

DCGL Nucru B. N6.id. Fraudle Urty Ru. Char

r -- Osor Fr-c-n DCGL Gn Fura Fr-UDCOL

CA1-7 132E.0 0.00 0.03 129E-07 3M5.953 321E0-

Cu-O 19.30+0 0,04 0.S4 2440-07 1r1.r05.03 6t07E-or

s.s-o 0310,04 opo 0.02 203E0- 2.330.02 7.04E2

Eu.-I 4.76E0. 0.00 0r 5Y73E-10 670.90 9.43E-03
0.00 roD 4.020-07

Adl..r d C... WCGL 117701 dfMlOm,,
0

QUad C Sm-.
Sumg.

DCGL C .-IwO MDA U. d N.clid. R0 d . R.W

.L. 0 .I I DM.,lbusWV Oarga.a DCGL

C-137 122E00S 744E.01 .02E-01 744E.or 0r7% 1.00 8.20E06

H47 S9.00 3 2SOE9.04 3.57E.02 30E0.00 8933% 52419 5700-05

1-129 149.04 362E2. 100 .3.01 133e.01 0.032% 0r 122E00

Cu-o 1230100 0340E00 7.40E-00 4 50E.03 10.31% WA N/A

S0-90 3.310E4 427E.01 9.20E.W 427E.0 0.10% 00A tVA

E-194 40.76E0 5OOE. 263E.01 2.630,n 0 006% WA WA
4.37E.00 100.00%

AdjUa.d G DCGL
DC0 L Nuc0ba Oa.. NelbI. Frucruv Unir Rub Ch.m

10 .90 F r. Fr-cb- WGL Gtu-ra Frui0CCL

C.1S7 12000 0.00 0e02 1.33E-07 2.34426 1.03E-01

Cu-t 13E.95 0.10 097 503E-07 141700.17 7.75E-Or

S.40 3931E0 00 0.00 O01 2.5-= 1A.543 4.0E0-02

Eu-IS4 4.7600+0 oCo 001 ¶27E-09 020. 1.740E-

01 I0 7270.7 1
Adluald GrauDCCGL 140309 409.l10.lm'

Sunqcgvl
WGL R.al MIDA U-d Nuu00a R lbl Rt

0 4 I,- bSoa b 10 DIabu..n Suno".la DCGL

C.a1-7 12.0 ¶.440.00 r23E00 1.4400 026% 1.00 020E0s

65 0.10E0C4 401E0D0 4940.02 4.11+04 0090% 334.00 3070-os

1129 140E0.4 3.740.0 I.00=.or t00 1 0.03% o103 0.7E0C6

Co 1430.05 7.61E. 03 3 2E.00 7.6010+0 13.59% WA WA

S0.90 331e.04 1.02E0.2 82SE:0 1.02E002 0.rO% NA WA

Eu.-154 4.76E0 0W00E00 2.77E001 277E00n 0w5% WA WA

0.60e0 100.00%

A4ja.4 C.dGo DCGL
DCGL Nu Wa. E. .la Nucb4 P-t1i.,v uoAy FWl C5.k

, Ff0000 Fru DCGL GCn7Fr, FnaIDCGL

-. 1I7 10.6E04 000 002 .300-7 2.745.25 47E-01

C-od 123E0W 0.14 0.97 7.43E-07 145.043.4 730E-01

Srd0 31E.04 0.00 00 5.50E-0 10440.63 500E-02

eu154 476E204 a00 000 1.04E-09 323.10 rI.IE-03

014 1.00 9.37E-07 1
Adlualud coa DCGL 102 dp*.MD1 o

�ap Ca c.eu.,

wCCL 0...9

C0.s? 122E3 12.09a,
-3 9.1.09E 6042E0.0
12s 1490.U4 1254E0.0

C.-u 1230EW 2.53E0.2
014o 3210E4 077E.00
Eu-IA 4.70013 14*3E0.00

A Gjco1 d . DCCGL
rDcGL ud

IDCCL 0.o.IA.90011' Fracbn

3.33 0.0E01 0.00
0,-o 3210E0* 00

0 N
Adl..

MDA U0c N-U.c. R0. I.

00401 tOl. Diawtain Sc r
40.9£0w 1-39E0.0 021% 1.0
309E02 6042E.00 25.41% 40t17

2.21E001 221E0.0 033% 1.59

4.03Ew00 2320.02 32.7% 00A
.AirE-DO 077E.0 0.15% WA

1.04E.01 1.04E.0 0C15% 0A
6.73E03 *WW.00%

Ebl. loc6A. Frh OIy Ru.l chac.
Fruclo DCGL Gro Fr FracIDCGL

0.05 a422-07 3073.11 5.75E-01
000 205E-07 63215.56 U40E41

C.03 4.39E-00 2441.17 7.30E002
004 325E3-0 220.00 5.400-03
1.00 5.9E407 1

.dn DCGL 71728 dorlOOm
1

R~
DCGL

a.20E00

1.07E-4

NA
NIA
NIA

S., --. .

l.TMr Ga.arl Aro, S m~a

DCGL R.suf MDA Utac Ntuc"t Rml o RW W

m 0141 0-4. 1 L.q DiawiLln Su-ma DCGL

C-137 1 3064E. 90E0.00 3.64E902 015% 1.00 1.20F46

9- 9.1E90d 2.42005 007E.02 2.42E.00 0629% 064.04 7.31E-05

1-129 14E0440 -4.02E00 W .0E010 1000E01 0.00% C.03 1.04E0-0

C0-O 143EW05 357E.03 6.77E.0 3.57E+03 1.45% WA WA

s-90 331E004 Z47E.02 060.00W 42E402 .10¶% WA WA

E-15i 070E0. 0W000+0 2.0860Ot 2.08E0 o000% MA NA
243E-05 100.00%

dluaad Gr DCCGL
DCGL N.cud. l.a Nlr. d. Fr..ll Unity R.u Clutk

. Fr abn Frc0n6- DCGL Gn9 r FaIIDCGL

c017 120E004 000 0n00 23E-07 6073.53 5930E01

C004 123E00 001 09e5 7.92E00E 62500.0 242E-0

srso 332E144 000 006 2.97E-o 4237.30 t.29E-01

-U 154 430000 0.00 000 I.770-10 30420 7.AT-04
0.00 I 0 2.32E007

. 4 A~ad DCCL 734as dp4 ot,'

FPr Em6Cv Sm... Dwpl"c.

DCGL R.aa0 MDA U0d N4040. R00 RAW

9 n4 04.1 b Wa 040.1. Suneo DCGL

c- 137 12223W 0030.003 .0E.01 5$63E0. 27.05% 1.00 0.20E-6

H1 9.100.06 1.OSE.0+ 204E0.01 1.05E004 30.%4 1.07 2.0E-07
1-129 ¶000 .04 19.0, 1.00E.0+ 1.0E001 0e09% O0 2.31E-07

C-60 130.EW ZE0.03 707E.700 253E30. 1215% WA MA

s5-9 321E.00 2 00E.03 144E.09 Z0E.03 0 50% MA WA

Ec-ISA 4.7E.00 9062E.01 1.00+01 9060.601 044% MA WA
2.08E000 10.00%

iAr.ald Gn DCGL
DCGL N9.u. Far -. Iucceu Pracool 0.ll 0+0 C0u

14.9F00 F r 1.b DCCGL GCoFFFr a FraUDCGC

c_137 190045 0,27 0.5O 2.33E06 45.307%47 3.90E-01

c26 1203E0 012 023 6.4-07 20M3020 19E41
5 331E+0 =9OOO f6E- 16.416.92 9#Ex1S,-9O 3 a004 00 020 200-0 101 I2 000

E5-14 4.76E0 000 001 971F-00 774.17 060-03
0049 1.00 5.97E0-C

Adp-d Go DCGL 82099 d4lmOcrb

ROr 0.041+9 cm,.

DCCL FJSUII 1DA L4 dA N-cid. 06. RnW4b

,, -f') 1g 14 4 L D000.9 o a. 1.04 KGL
0I137 91 " .=m4.00 1.020 01 4.E4Ea03 7521% 1¶00 0.200E-

H.3 0.1E0+0 1.07E0+ 2.09E01 1.07E0 60045% 2.31 2.53E07

1-129 A49E0 1.020E+01 0 17ED0 1.02E+01 0k0% 0o0 140E-07

Cu-C 1230E.0 28E0+2 8.51E+00 230E+02 1.34% WA WA

Fr60 3231E0* Z04E0+0 1.44E01 Z040E+03 11.53% WA WA

Eu154 4.76E+00 7.108E01 1.70E.01 7.18E+01 0.41% WA 01A

1.77E+04 ¶00.0%
Cdutad0.. DCCI.

DCGL hudk 8.03 N . r.lbd UnIty Rub Ch1.+

eolh Frlco Frellon DGL CG-a ruel Fru DCCGL
Cu137 1.19E45 026 066 2.25E.0 45050.005 397E-01
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ATTACHMENT 1 Adjusted Gross DCGL per SamplePR-Ek45 e

SerSmlRe tsadAase(Subsurifam Structure Effective Safface DCGL) Page Al5of Al5

Reactor Operations & Laboratory Building
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Radionuclide Distribution Basis for DCGL Determination,
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Preliminary Analysis of Concrete Core "Puck" Samples by

the On-Site Laboratory



ATTACHP
Preliminai, .dlysis of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE #5, Reactor Building -25 ft., Area 22

(1(
:. .I PBRF-TBD- . ', Rev I

Page B1 of B16

K-40
Co060
N-g94
Ag.1a08m
Cs.137
Eu-152
Eu-154
TI-20B
Pb-212
Pb-214
B1-212
El-214
Ra -226
Ac 228
Th-234
U.235
Am-241
Cm.243
Cm-245

C6000101 tFL1CIL0505-01 1ST PUCK
0-INCH DEPTH
Resulls MDA Used %

5.26E+00 1.946.00 6.26E600 12.35%
2.77E601 1.97E-01 2.77E601 64.98%

ND
6.61E-01 3.21E-01 6.61E-01 1.55%
7.74E000 3.34E-01 7.74E600 18.17%

ND
ND
ND
ND
ND o
ND

126E600 6.26E-01 1.266E00
ND
ND
ND
ND
ND
ND
ND

4,26E601

C900010111FL1C1LO5S5.OS A 1ST PUCK
112-INCH DEPTH
Results MDA Used %

7.10E600 1.94E+00 7.10GE00 22.27%
1.81E601 1.97E-01 1.81E601 56.81%

ND
ND 0

4.56E600 3.71E-01 4.56E+00 14.31%
ND
ND
ND
ND

1.216+00 7.07E-01 1.21E600 3.79%
ND

9.00E-01 5.24E601 9.00E-01 2.82%
ND
ND
ND
ND
ND
ND
ND

3.19E+01 100.00%

C900010IIIFLiCL0505-02 2CND PUCK
1/2-INCH DEPTH
Results MDA Used %

7.416E00 2.02E600 7.416E00
ND 0
ND
ND 0
ND 0
ND
ND
ND

5.57E-01 3.76E-01 5.57E-01
ND 0
ND
ND , 0
ND
ND
ND
ND
ND
ND
ND

93.01%

6.99%

C900010i1iFL1CILOSO5-02A 2CND PUCK
1.INCH DEPTH
Results MDA Used %

7.95E600 2.02E600 7.95E+00 88.66%
ND 0
ND
ND 0

3.93E-01 2.04E-01 3.93E-01 4.39%
ND
ND
NO

6.24E-01 3.91E-01 6.24E-01 6.95%
NO 0
NO
NO 0
ND
ND
ND
NO
NO
NO
NO

2.95%

100.00% 7.66E+00 100,00% 8.97E600 10000/%

0 Inch 1/2 Inch

/1

1/2 Inch 1 Inch

' . /

1H t/2 INCH

. K40
-Ag- oanm
-CO-137
-P-.212

-Pb-214

-81-214

-Cno.O

0 11t2 10

Deplh



ATTACHq.';
Prelimina.. :.,d.lysis of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE #6, Containment -25 ft, Canal E

(I r r
PBRF-TBD0.:: ' '.;, Rev I

Page B2 of 81e

K-40
Co-60
N 594
Ag- 108m
Cs-137
Eu-152
Eu- 154
Ti-208
P5-212
P5-214
Bi-212
Bi-214
Ra-229
Ac-228
Th-234
U-235
AnF241
Cy-243
Cm-245

C90001 II FLIC3L1-00e-)1 1ST PUCK
C-INCH DEPTH
Results MDA Used %

1.24E.01 2.96Eo00 1 24E-01 523%
ND 0
ND
ND

2.22Eu02 9.47E-01 2.22E+02 93.43%
ND
ND 0
ND 0
ND 0
ND 0
ND 0
ND 0
ND 0
ND
ND
ND

317E+00 1.95E+00 3.17E900 1.33%
ND
ND

2.38E002 100.00%

C900010111FLIC3L0506-01A 1ST PUCK
102-INCH DEPTH
Results MDA Used
ND

5.619E00
ND
ND

2.70E.02
NO

3.42E.00
ND

0
3.00E-01 6,619E00

8.92E-01 2.709E02

1.62E+00 3.42E+00
0

No
ND

0
0

e.54E,00 7.08E900 G.54E+00
3.10E900 1.67E.00 3.10E.00

0

2.23%

01.10%

1.10%

2.21%
1.04%

2.27%

C900010111FLIC3LS008.02 2CND PUCK
112-iNCH DEPTH
Results MDA Used
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.48E900 4.98E-01 148E+01
ND

0

0
0
0
0
0

1.52E900
5.57E+00

2. 34E-01
3.89E+00

1.52E+00
5.57E.00

0
0

C990001I0iFL1CIL0506-02A 2CND PUCK
1-INCH DEPTH
Results MDA Used %
ND 0
ND 0
ND
ND

2.59E-01 1.36E-01 2.58E-01
ND
ND 0

17.26%

17.77%
64.97%

3.29E-01
f.33E-01
1i26E+00

1i.65E00
ND

1.94E-01
4.50E-01
4. 79-01

4.49E-01

3.29E-01
6.33E-O1
1.29E900

0
1.9E5o00

0

, .23%

7.s6%
15.31%
30.55%

39.99%

ND
ND
ND

6.75E900
ND
ND

2.23E-00 9.75E.00

ND
ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND
ND

2.97E+02 100.00% 8.58E900 100.00% 4.13E+00 100.00%

0 loch 1/2 Inch 1/2 Inch 1 Irch

7

1/2 INCH 12 I2NCH1

9-40

2009.-02 .. C 5137

-n-208
1 0 0 9. 0 2 - . - - . - - -- __ _ _ _- . . - - . - . - - - .P b .2 1 2

-9-2 14
-81-212

9e8.214
R..220

O.O0E'00
0 ¶22 1122

Dueth

i.409.40

i.20E201

4000,.00 R1-228

0.000'00
0 M/ 112 I

with Cs.37 withothC-3
with Cs 117 Mtlhout Cs-'137



ATTACHAVit
Prelimina. jlysis of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE #7, Reactor Building -15 ft. SE Area

(
NII

PBRF-TBD- ',,Rev i
Page B3 of Bi6

o0oc
0-INCIRest

K-40
Co-60
Nb-94
Ag-10O8m
Cs-137
Eu- 152
Eu-154
TI-208
PI:-212
Pb-214
61-212
Bi-214
Ra-226
Ac-228
Th-234
U-235
Am-241
Cn,243
Cm-245

I
ND
ND

ND
ND
ND
ND

0010111FL1C1L0507-0 1 ST PUCK
CH DEPTH
its MDA Used %
1.38E00 3.250E00 1.38EE+00 11.09%
5.02E-01 2.17E-01 5.02E-01 4.04%

1.69E+00 2.58E-01 1.69E+00 13.57%

1.79E+00 4.03E-01 1.79En00 14.39%
5.35E+00 1.97E-00 5.35E000 43.02%
1.73E600 4.87E-01 1.73E+00 13.90%

0

1.24E8+0 100.00%

C9000OIIItFLICIL0507-OIA tST PUCK
112-INCH DEPTH
Results MDA Used %

1.30E001 2.13E+00 1.30E001 49.03%
3.83E-01 2.17E-01 3.83E601 1.44%

ND
ND

1,28E+00 2.06E-01 1.28E+00 4.83%
NO
ND
ND

C900010111FL1C1L0507-02 2CND PUCK
1/2-INCH DEPTH
Results MDA Used
ND
ND
ND
ND
ND
ND
ND
ND

0
0

0

ND
ND
ND
ND
ND
ND
ND

7.15E-01 4.35E0O- 7.15E-01
1.t0E000 4.96E-01 1.50E+00

ND 0
1.A70E00 5.16E001 1.67E*00
8.00E-00 5.84E-00 8.00O+00

ND
ND
ND
ND
ND
ND

2.69%
5.64%

6.27%
30.10%

4.37E-01 4.09E-01 4.37E-01
1.60E000 4.90E.01 1.60E.00

ND 0
1.12E+00 3.47E-01 1.12E+00
6.03E+00 0

ND
ND
ND
ND
ND
ND

13.84%
S0.72%

35.44%

C900010111FL1C1L0507.02A 2CND PUCK
i -INCH DEPTH

Results MDA Used %
ND 0
ND 0
ND
ND
ND 0

ND
ND
ND

5.28E-01 4.380-01 5.285-01 4.19%
1.62E600 4.79E-01 1.62E+00 12.88%

ND 0
1.28E+00 3.81E-01 1.28E+00 10.20%
9,16E800 4.410E00 9.16E+00 72.72%

ND
ND
ND
ND
ND
ND

1.26E+01 100.00%

0 Inch

2.66E001 100.00%

1/2 Inch

3.16E+00 100.00%

I/ Inch 1 Inch
x

./

All

1 1/2 INCH

1.480E-1

1.20E*04

-M-0 C.137

Onn~cc ---- 8-Pb 21

-Rb.2 4

+.8E-00 81.2l2

888800

0 112 In2

DsPIIh



ATTACHK
Prellminat, . ,ialysis of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE#9, Containment -25 ft, Area 18

C9000110111FIL'C31-0a09-01 1ST PUCK C9000101I'IFLICILO-050.
0-INCH DEPTH 112-INCH DEPTH
Results MDA Used % Results MDA

K-40 ND ND
Co-60 NO ND
Nb-94 Ho ND
Ag-108m ND ND
Cs-137 1.35E+00 2.34E-01 1.35E500 9.81% 7.11E-01 2.341
Eu-152 ND ND

....1(".. ". I
PBRF-TBD4, 

7
Rev I

Page B4 of B16

01A 1ST PUCK

Used %

E-0i 7.11E-01

TI-208
Pb-212
Pb-214
B1-212
81-214
Rua-2 26
Ac- 228
Th-234
U-235
Arn-241
Cm-243
Ce-245

ND
5.40E-01 4.27E-0l 5.40E-01
1.53E800 4.04E-01 1.53E-00

ND 0
1.59E000 3.98E-01 1009E800
8.78E.00 6.08E+00 8.78E+00

ND
ND
NO
ND
ND
ND

3.96%
11,07%

i1 .53%
63.68%

ND
5.62E-01 4.40E-01 5.62E-01
1.25E600 5.50E-01 1.25E800
4.48E600 1.94E-00 4.48E.00
1.34E800 3.44E-01 1.34E+00

ND 0
ND
ND
ND

,ND
ND
ND

8.34E+00

6.52%

6.74%
14.95%
63.72%
16.07%

100.00%

C900010111FL1CIL0509-02 2CNDPUCK
1/2-INCH DEPTH
Results MDA Used
ND
ND
ND
'ND

1.40E-01 0
NO
ND
ND

5.68E.01 4.55E-01 5.568-01
1.22E.00 3,51E-01 1.22E800

ND 0
1.21E800 4.01E-01 1.21E800

ND 0
ND
ND
ND
ND
ND
ND

SXNDJ
ND

18.70%
40.80%

40.501%

I

II

C900010111FL1C1L0509 02A 2CND PUCK
1 -INCH DEPTH
Results MDA Used
ND
NO
ND
NO
NO 0
NO
I_.

100.00%I
ND

ND
ND
ND
ND
ND
ND
ND

8.56E-01 3.42E-01 6.56E-01 20.08%
1.39E+00 4.038-01 1.39r800 43.67%

0
1.14E+00 3.22E-01 1.14E800 35.85%

0

3.19E+00 100.00%

M p I loch

1.38E0n1 100.00% 2090E800

0 lnch 12 Inch 1/2 Inch

.

1/2 INCH 112 INCH



( IW4
ATTACHM
Preliminary . -yeis of Concrete Core "Ptick' Samples by the On-Site Laboratory

A.'
PBRF-TBD-04 RAev I

Page B5 of B16
CORE BORE #10, Waste Handling Building -15ft

C900010111FL1C3LO510-01 1ST PU)CK
0-INCH DEPTH
Results MDA Used %

K-40 ND 0
Co.60 ND
Nis94 NO
Ag-108m ND
Cs-137 8.17E603 3.8SE.00 8.17E.03 100.00%
El- 152 ND
EB0.54 ND
Tl 208 ND 0
Pb,.212 NO 0
Pb -214 ND n
Bl-212 ND
8i.214 ND 0
Ra.226 ND
Ac-220 ND
Th.234 ND
U-235 ND
Am.241 ND
Crm243 NO
Cm-24 ND

8.17E 03 100.00%

90001 l01PFL1C3L051 -01A 1ST PUCK
112-INCH DEPTH
Results MDA Used %
ND 0
ND
ND
ND

4.37E603 3,40E.00 4.37E+03
ND
ND
ND 0
ND 0
ND 0
ND
ND 0
ND
ND
ND
ND
ND
ND
ND

C900010111FL1CIL0510-02 2CND PUCK
112-INCH DEPTH
Results MDA Used %

1.20E601 2.10E600 1.206E01
ND
ND
ND

5.09E-01 2.48E-01 5.09E-01
ND
ND

100.00%

78.10%

3.32%

2.48%
3.34%
5.57%

7.22%

3.77E-01
5.12E-01
8.54E-01

1.1IIE00

1.26E-01
4.16E-01
5.05-E01

2.40E-01

3.77E-01
5.12E-.01
8.54E-01

1. 1* E+00

C900010111FLiC1L0510-02A 2CND PUCK
1 INCH DEPTH
Results MDA Used %

l.IlE01 2.10E-00 1.11*E01
ND
ND
ND

3.21E-01 1.39E-01 3.21E-01
ND
ND
ND 0
ND 0
ND 0
ND

1.34E600 2.40E-01 1.34E600
ND
ND
ND
ND
ND
ND
ND

87.04%

2.51%

10.45%

ND

ND
ND
ND
ND
ND
ND
ND

4.37E603 100.00% 1.53E601 100.00%

0 Iech 1/2 inch 1/2 inch

1.28E-01 100.00%

1 Inch

I.-
A/Z

1 1Q2 INCH 12 iNCH

sow3

7000_ _ _____.___ _

6000 .,__ _ -J

30*0 -____= _,___-._____ --. _ .- _ =.-- - -01.2

2000 _ _______ __ __ ___ ___ ______

2000 . _._______ ___ _ _____ __ _._

0 127 It

5*0th

14

12

0 / - __2

3 - _ - I TE1.2os I- -----21

24 / -

O 1
o 112 M1 I

0.01,

wrIth Cs.137 wIthout Cs-137
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I PBRF-TBD-0-- ;'-,,Rev 1

Page B- of 816

CORE BORE #11, Hot Laboratory 0 ft (0 Inch to 1 Inch)

C900010111Fc1LCE0511-01 1ST PUCK
0-INCH DEPTH
Results MOA Used %

K-40 6.34E+00 1.87E+00 6.34E000
Co-60 2.83E+00 1.90E-01 2.83E+00
Nb-94
Ag-108m
Cs-,137
Eu- 152
Eu-154
TF-208
P8-212
Pb-214
81-212
81-214
Ra-226
Ac-228
Th-234
U-235
An-241
Cn-243
Cs246

ND
ND

ND

ND

0.48%
0.21%

97.38%

0.38%

1.29E+03 1.46E+00 1.29E+03

4.71E00 3.87E+00 4.71E+00

2.79E+00 0
3.69E+00 0I

2.10E000 0

I

I

C900010111F1C1LOSII-01A 1ST PUCK
1c2.1NCH DEPTH

Results MDA Used
7.61E+00 1.87E+00 7.6I0+00
1.36E000 1.90E-01 1.36E+00

ND

s.89E+02 1.22E+00 6.59E+02
ND

ND
ND
ND
ND O
NO O

ND
3 2D 0

ND
ND

3. 26E E00 2.04E *00 3.26E |00

ND
ND

1.13%
0.20%

C900010111FL1C110511-02 2CND PUCK
1/2-INCH DEPTH
Results MDA Used %

9,76E+00 2.25E+00 9.76E+00
ND 0
NO
ND

1.39E+01 2.72E-01 1.39E+01
ND
ND 0
ND
ND 0

1.40E-00 5.13E-01 1.45E+80
ND 0

1.26E+00 4.12E-01 1.26E+00
ND
ND 0
ND
ND
ND O
ND
ND

37.03%

52.67%

5.52%

4.78%

ND

ND
ND
ND
ND

.ND
ND

C90001O111FLICiL05ii-02A 2CNDPUCK
I.1NCH DEPTH
Results MDA Used %

1.34E+01 2.25E+00 1.34E+01 49.33%
ND 0
ND
ND

1.18E+01 3.31E-01 1.18E001 43.44%
ND
ND 0
N D

9.33E-01 5.29E-01 9.33E-01 3.43%
1.03E0+00 7.41E-01 1.03E+00 3.80%

ND 0
ND 0
ND
ND 0
ND
ND
ND 0
ND
ND

2.72E+01 100.00%

1 Inch

0

2.08E+01 3.25E+00 2.08E+01 1.58% 0.49%

1.32E003 100.00% I

0 lnch

5.71E002 100.00%

1/2 Inch
./

2.64E+01 100.00%

1/2 Inch

112 INCH i "QINCFIH

_K 40

-cs.137

P.b212
-Pb.214

e91-2l4
81.2i4

-- AC.228

-An,.24 1

n1 I l2 1 12
DEPrT

wIth Cs-137
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Preliminar , ysis of Concrete Core "Puck" Samples by the On-Site Laboratory

I I . (

PBRF-TBD-O.,' Rev I
Page B7 of B16

CORE BORE #11, Hot Laboratory O ft (1 Inch to 2 Inch)

C900010111FLICILOS11-03 3RD PUCK
1-INCH DEPTH
Results MDA Used V.

C900010111FL1C1L0511-03A 3RD PUCK
I 1/2-INCH DEPTH
Results MDA Used %

8.38E900 2.13E'00 8.389E00
0

47.91%

C900C10111FLIC1L0511-04 4TH PUCK
1 112-INCH DEPTH
Results MDA Used I

C900010111FLIC1L0511-04A 4TH PUCK
2-INCH DEPTH
Results MDA Used

K-40
Co-d0
NS-94
Ag-108m
Cs-137
Eu-152
Eul 1 54
TI-208
P5-212
Pb-214
B1-212
El-214
Ra-226
Ac.228
Th-234
U-235
A-241
Cm-243
Cm-245

0
0

0
0

3.22E900 2.02E-01 3.22E*00

0

1.02E000 5.d0E-01 1.02E000
0

7.92E-01 2.439-01 7.920-01

63.95%

20.32%

15.73%

0

5.03E000 100.00%

3.29EO00 1.41E-01 3.29E000 18.82%

0

1.31E900 4.58E-01 1.31E000 7.51%
2.94E900 1.97E900 2.94E900 16.80%
7.48E-01 4.09E-01 7.48E-01 4.27%

8.22E-01 8.06E-01 8.22E-01 4.70%

0

1.75E001 100.00%

1 1i2 Inch

1.52E900 2.08E-0i 1.52E000

0

5.03E-01 3.84E-01 5.03E-01
1,15E+00 4.18E-01 1.15E000

0
0

0

47.92%

15.87%
36.21 %

1.27E000 2.46E-01 1.27E900 37.25%

1.15E900 5.19E-01 1.15E000 33.59%

9.96E-01 3.17E-01 9.96E-01 29.17%

0

0

3.41E000 100.00%

0
0

0

3.17E900 100.00%

1 1 /2Inh9

II
1 Inch 2 Inch

Ax

I I/2 ICH I 1 1/2 INCHI
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Preliminar, Iysls of Concrete Core "Puck" Samples by the On-Site Laboratory
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PBRF-TBD-O-. , Rev I

Page B8 of B16

CORE BORE #12, Hot Laboratory 0 ft

C900010111FL1C310512-01 1ST PUCK
O-INCH DEPTH
Results MDA Used

K-40 131iE01 2.62E00 1.31E601
Co-60 1.76E601 2.66E-01 1.76E*01
Nb-94 NO 0

4.16%
6.57%

89.02%
Ag- 108m
Cs-137
Eu-1 52
Eu-154
TI-208
Pb-212
Po-214
B1-212
Bl-214
Ra-226
Ac-228
Th-234
U-235
Am-241
Cm-243
Cm 245

ND

NO
ND
IND
IND
ND
NO
NO
ND
ND
ND
ND

ND
ND

2.81E02 9.32E-01 2.81E102

0
0

C900010111FL1C1L0512-OIA 1STPUCK
112-INCH DEPTH
Results MDA Used

1.49E601 3.83E-00 1.49E001
1.26E601 2.66E-01 1.26E601
5.38E-01 1.85E-01 5.35E-01

NO
1.76E602 9.92E-01 1.76E602

NO
NO
ND
ND 0

2.876E00 2.26E |00 0
ND

2.54E600 1.24E.00 2.54E.00
NO
ND
ND
ND

2.1 I E00 1.531*00 2.116E00
ND
ND

2.09E'02

%

7.13%
6.02%
0.26%

84.37%

1.21%

1.01%

100.00%

C9000IOIIIFLICIL0512-02 2CND PUCK
1/2-INCH DEPTH
Results MDA Used %

1.00E601 2.11E+00 l.OOE+01
2.15E-01 0
1.49E-01 0

ND
2.84E-01 1.40E-01 2.84E-01

NO
ND
ND

5.61E-01 3.46E-01 5.61E-01
1.38E600 5.84E-01 1.38E600

ND
1.716*00 4.24E-01 1.716*00

ND
ND
ND
ND
NO 0
NO
ND

71.84%

2.04%

4.02%
9,88%

12.22%

ND 0
ND
NO
ND
NO 0

1.06E600 4.13E-01 1.06*E00
ND

1.37E600 4.06E-01 1.37E600
NO
NO
ND
ND
ND 0
ND
ND

1.16E601

C900010111FL1C1L0512-02A 2CND PUCK
1-INCH DEPTH
Results MDA Uied %

9.16E+00 2.11E+00 9.16E600
ND 0
ND 0
ND

79.06%

9.13%

11.91%

3.92E+00 1.73E600 3.92E600 1.24%

3.16E602 100.00% 1.406*01 100.00% 100.00%

0 inch 1/2 Inch 1/2 Inch I Inch
7.+

A/

1 2 INCH i 112 INCH

1t2 '2
Depth

.4th Cs-137 wi1hou1 Cs 137



ATTACH!.i 2
Preliminal. alysis of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE #13, Hot Laboratory 0 ft (0 Inch to 1 Inch)

C900010111FL1C3LO513.01 1ST PUCK C900010111FL1C1L0513.0
0-INCH DEPTH 1/2-INCH DEPTH
Results MDA Used % Results MDA

K-40 1.87E.01 2.70E.00 1.87E01 0.54% 1.28E801 2.70E
Co-80 1.28E.00 2.75E.01 1.28E800 0.04% 8.12E.01 2.75E
Nb-94 ND 0 NO
Ag-t08m ND ND
Cs-137 341E203 2.92E.00 341E.03 99.17% 2.40E+03 277E

( (
PBRF-TBD-) ;Rev I

Page B9 of B16

-1A ISTPUCK

Used %
*00 1.28E.01
,-01 8.12E-01

0

E*0 2.40E n3

0.53%
0.03%

99.44%
Eu-l152
Eu-154
Tt- 208
Pb.212 I
Pb-214
Bl-212
31-214
Ra-226
Ac.228
Th-234
U_235
An-241
Cm-243
Cn-245

ND
ND
ND 0
ND 0
ND 0
ND
ND 0
ND 0
ND
ND
ND

8.58E.00 4.49E+00 8.58E800
ND
ND

3.44E+03

ND
ND
ND 0
ND 0
ND 0
ND
ND 0
ND 0
ND
NO
ND
ND 0
ND
ND

C900010111FL1C1L0513-02 2CNDPUCK
1/2-INCH DEPTH
Results MDA Used %

9,42E.00 2.24E+00 9.42E.00 83.89%
ND 0

2.37E-01 1.58E,01 2,37E-01 1.61%
ND

1.75E+00 1.48E-01 1.75E.00 11.87%
ND
ND
ND 0
ND 0

1.56E800 8.600E01 1,588E00 10.55%
ND

1.78E+00 4.04E-01 1.78E800 12.08%
ND 0
ND
ND
ND
ND 0
ND
ND

1.48E.01 10o.00%

C9000101t1F1PC1L0513-02A 2CND PUCK
1-INCH DEPTH
Results MDA Used %

7.90E209 2,24E800 7.90E800 63.50%
ND 0
ND 0
ND

1.09E.00 1.48E-01 1.09E800 8.73%
ND
ND
ND 0

7.00E-01 4.55E-01 7.00E-01 5.83%
1.18E+00 6.05E-01 1.16E+00 9.31%

ND
1.80E+00 2.56E-01 1.60E800 12.83%

ND 0
ND
ND
ND
ND 0
ND
ND

0.25%

100.00%

0 Inch

2.42E.03 100.00%

1/2 Inch
I

/1

1/2 Inch

1.24E+01 100.00%

I Inch

/-
I'

1/2 INCH

-K 40

-CS.137

-Pb.022

-Pb-214

-SI21-4

- - .- 2

jAn*.241

112 1/2

DEOPTH

wIth CS-1137



( "411
ATTACHi 2
Prellmina - .alysis of Concrete Core "Puck" Samples by the On-Site Laboratory
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Page B10 of BSIf
CORE BORE #13, Hot Laboratory 0 ft (l Inch to 2 Inch)

C300010111FLlC3L0513.03 3RD PUCK
1-INCH DEPTH
Results MDA Used %

K-40 133E+01 2.18EOo 1.33E-01

Nb-94 O
Ag- lO8m
Cs-137
Eu-152
Eu- 1 54
TI-208
P13-212
PI-1
BI-2`12
131-214
Ra-226
Ac-228
Th-234
U-235
Arn241
Cm-243
Cnl-245

f.O1E-01 2.20E-01 6.01E-01

0
6.15E-01 4.66E-01 6.15E-01

1.34Eu00 4.85E01 1.34ESO0

1.101+00 4.55E-01 1.10E+00
0

78.43%

3.54%

3.92%
7.9 1%

8.50%

C900010111FL1C1Li051303A 3RD PUCK
1 1/2-INCH DEPTH
Results MDA Used

1.33E801 216E+00 1.33E+01
0
0

5.39E-01 1.97E-01 5.39E-01

4.18E-01 1.79E.01 4.18E-01
8.76E-01 3.98E-o1 8.76E-01
9.67E-01 4.27E-01 9.67E-01

0
5.78E.00 4.30E500 5.78E+00

60.81%

2.46%

1.91%
4.00%
4.42%

26.40%

C9000101t1FLICILO513-04 4TH PUCK
1 112-INCH DEPTH
Results MDA Used

l.7E+01 2.11E+00 1.17EtO1
0
0

7.21E-01 1.40E-01 7.21E-01

0
6.91E-01 4.76E-01 6.91E.01
9,57E-01 5.26E-01 9.57E-01

1.84E50 0.0477 1.84E+00
0

0

1.60E+01

73.60%

4.52%

4.33%
6.00%

11.65%

C900010111FLICILOS13-04A 4TH PUCK
2-INCH DEPTH
Results MDA Used %

9.16E+00 2.1IE+00 9.16E800 74.59%
0

0

0

5.92E-01 3.2719-SI 5.825-SI 4.82%
1.489E00 4.449-01 1,459.00 12.17%

1.04E+00 3.21E-01 1.04E+00 8.43%
0

0

1,23E.01 190.00%
1.70E.01 100.00%

0

2.19E+01 100.00%

1 1/2 Inch

100.00%

1 Inch
111/2 Ich 2 Inch

-I--7

I ". ,. I

112 INCH I N C
I1/2 INCH

2.OOE*Oi

1.80E.01

1.80E+01

1.40E501

1.20E+Oi

i 1.00E+01

s.059500

5.009+00

4.00E+00

2.00E+00

0.00E+00
l12 112 1 1/2 1 112

DEPTH4

witthout Cs-137
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Preliminary. ysls of Concrete Core "Puck" Samples by the On-Site Laboratory Page T i- of a16

CORE BORE #14, Hot Laboratory 0 ft

C900010111FLIC3L05i4-01 1ST PUCK
0-INCH DEPTH
Results MDA Used I

K-40 1.77E.01 2.29E+00 1.77E+01
Co-60 7.49E000 2.32E-01 7.49E00
Nb-94 8.98E.01 5.26E-01 898E-01
Ag-l08m ND
Cs-137 2.14E+03 2.01+E00 2.14E003

Y.
0.82%
0.35%
0.04%

98.80%
Eu-152
Eu-154
Tl-208
Pb-212
Pb-214
Bi-212
9f-214
Ra-22

6

Ac-228
Th-234
U-235
Am 241
Cm-243
Cm-245

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

C900010111F1ACiL0514-01A 15T PUCK
1/2-INCH DEPTH
Results MDA Used %

7.58E000 0
4.73Eo00 2.32E-01 4,73E000
8.63E-01 3.77E-01 8.63E-01

ND
1.26F+03 1.94E+00 1.26E003

ND
ND
ND
ND 0
ND 0
ND
ND 0
ND 0
ND
ND
ND
ND
ND
ND

0.37%
0.07%

99.58%

a
0

0

2.17E003 100.00%

C9000101I1FL1C1LO5I4-02 2CND PUCK
12a-INCH DEPTH
Results MDA Used %

1.54E+01 2.18E+00 1.54E001 61.13%
2.23E-01 0
1.89E-01 0

ND
1.82E-01 0

ND
NO
iND

4.99E-01 3.44E-01 4.99E-01 1.98%
1,39E+00 3.34E-01 1.39E+00 5.51%

ND
1.88E+00 3.49E001 1.68E+00 8.66%
0.22E+00 4.76E+00 6.22E000 24.71%

ND
ND
ND
ND
ND
ND

C900010111FL1C1L0514.02A 2CND PUCK
1-INCH DEPTH
Results MDA Used %

9.77E+00 2.18E+00 9.77E+00 77.26%°
2.98E-01 2.22E-01 2.98E-01 2.36%

NO 1.54E-01 0

1.44E-01 0
ND
ND
ND

3.72E-01 0
1.11E00 6.14E-01 1.11E+00 8.78%

ND
1.47E+00 6.14E-01 1.47E+00 11.80%
6.19E+00 0

ND
ND
ND
ND
ND
ND

1.260+01 100.00%

I lch
0 Inch

1.26E003 100.00%

12 nch

I 2.620+01 100.00%

Ia I+ch

FI IN .,
1 11 INCH

2.50F-03 -

2 00SE03 "I,

I.60E.03 _ N .._ __.

E
�11
0

N., -C.-137
P.9h212

-- __ _ __ _ u21+

u-40
- -Cu.90

-1-4,4
- -2h-212

- 9h-214
5i-8-21¶4~Ra-225

ICQOE0 - -

SOOEu.02

9.00 00

N

- 81-214
uR..226

0 112 112 M1
D.pth Depth

wlth Cs.137 without Cs-137
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Prelinnini alysis of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE #15, Hot Laboratory 0 it (0 inch to 1 Inch)

C900010111FLICIL0515-O1 1ST PUCK C900010111FLIC1L0515-01A 1ST PUCK
O-INCH DEPTH 1/2-INCH DEPTH
Results MDA Used % Results MDA Used

K-40 1.29E+01 2.00E600 1.29E601 0.13% 1.76E001 2.49E.00 1.76E.01
Co-60 7.20E+01 5.02E.01 7.20E601 0.72% 5.36E01 2.53E-01 5.36E.01
N094 NO o 1.10E600 8.53E-01 1.10E000
Ag-108m ND ND
Cs-137 9.87E603 5.116E00 96876.03 9905% 7.79E+03 4690E00 7.79E603
Eu- 152 ND ND
Eu-154 ND ND
TI-208 ND 0 ND 0
Pb-212 NO n NO 0
PO214 D 0 ND 0
Bl-212 NO ND
Bl-214 ND 0 ND 0
Ra-225 NO ND
Ac-228 ND ND
Th-234 NO ND
U-235 ND NO
Am-241 9.63E600 6.17E.00 9563E+00 0.10% 7.10E+00 6.51E600 7.10E600
Cm243 NO ND
Cm245 ND ND

9.96E603 100.00% 7,87E+03

_iI
':

0.22%
0.68%
0.01%

98.99%

0.09%

100.00%

C900010111FL1C1L0515-02 2CND PUCK
1/2-INCH DEPTH
Results MDA Used %

1.40E+01 2.10E+00 1.40E.01 46.13%
8.9E-01 2.13E.01 8.69E-01 2.87%

ND 0
ND

1.40E+01 4.53E-01 1.40E601 46.41%

.: (
PBRF-TBD:; Rev I

Page B12 of B16

ND
ND
ND
ND

D
ND
ND
ND
ND
ND
ND
ND
ND

o0

1.39E+00 6.27E-01 1.39E+00

C900010111F1C1L0515-02A 2CNDPUCK
I-INCH DEPTH
Results MDA Used %

1.33E601 2,10E+00 1.33E601
8.84E-01 2.13E-01 8.84E-01

ND 0
ND

8.28E+00 2.94E-01 8.28E+00
ND
ND
ND 0
ND 0

1.24E+00 7.66E-01 1.24E600
ND

1.06E+00 6,65E-01 1.06E+00
ND
ND
ND
ND
IND 0
ND
ND

2.48E 01

53.78%
3.57%

33.40%

4.99%

4.26%

4.59%

3.03E601 100.00% 100.00%

0 Inch 112 Inch

,/

1/2 Inch 1 Inch
-7

1 112 INCH

1/2 1Q2 1 1/2 1 1/2

DEPTH

wilh Cs-137



ATTACHIM :
Preliminary .i ' ysts of Concrete Core "Puck" Samples by the On-Site Laboratory

CORE BORE #15, Hot Laboratory 0 ft (1 inch to 2 Inch)

C900010111FL1CiL0515.03 3RDPUCK C900010111FLiCIL0515-03A 3RDPUCK
1.1INCH DEPTH I 1/2-INCH DEPTH
Results MDA Used b Results MDA Used %

K-40 9.23E000 1.79E000 9.23E.00 79.00% ND 0
Co 60 ND O ND O
Nt:94 ND O NO O
Ag- 108m ND D
Cs-137 3.22E-01 1.18E-01 3.22E-01 2.75% 5.31E-01 1.18E-01 0.31E-01
Eu-162 ND, ND
Eu. 1S4 ND NO
Tl0S NDO 2.53E-01 1.70E-01 2.53E-01
P212 N) O ND 0
Pb-214 1.24E000 4.83E.01 1.24E000 10.61% 1.25E.00 3.18E-01 1.25E000
1-212 ND ND

Bi-214 8.92E-01 2.93E-0 8.92E-01 7.63% 4.1E-01 2.04E-01 4.11E-01
Ra-226 N8 NO
Ac-228 O ND
Th-234 D ND
U-235 N ND
Am241 D O ND 0
Cm243 N) ND
Crnn245 NO ND

1.17E001 100.00% 244E.00

A:j

21.71%

10.35%

51.11%

16.83%

100.00%

PBRF-TBM-0, ".'Rev 1

Page BiB of B16

C900010111FLlCtL0515-04 4TH PUCK
1 t/2-INCH DEPTH

Results MDA Used %
1.15E00 2.36E-00 1100.00 21.46%

ND 0
ND 0
ND

5.95E-01 1.56E-01 S.95E-01 11,05%
ND
ND
ND 0

I

I

7.17E-01 5.33E-01 7.17E-01
1.19E800 6,04E-01 1.19.E00

ND
1.72E000 2.70E-01 1.72E000

ND
ND
ND
ND
ND 0
ND
ND

5.38E000

13.32%
22.18%

31.98%

C9000101t1FLIC1L0515-04A 4TH PUCK
2-INCH DEPTH
Resulls MDA Used

1.15E800 2.36E800 1.15E600
ND 0
ND 0
ND

S,95E-01 1.SSE-01 .90E5-01
ND
ND
ND 0

7.17E-01 5.33E-01 7.17E-01
1,19E.00 6.04E-01 1.19E.00

ND
1.72E.00 2.70E-01 1.72E000

[ND
ND
ND
ND
ND 0
ND
ND

5.38E600

21.46%

11.05%

13.32%
22.18%

31.98%

100.00% 100.00%

1 Inch 1 1/2 Inch 1 1/2 Inch 2 Inch

7

IIK *'

1Q INCH

0

0 012 112 I te I V2

DEPTH

wlthout Cs-1 37



( my
ATTACHIV'..
Preliminai, .Iysis of Concrete Core "Puck" Samples by the On-Slte Laboratory

CORE BORE #16, Hot Pipe Tunnel, -12 ft

C900010111FL1C1L0516o01 1ST PUCK C909000111FL1C110516-0
0-INCH DEPTH 1/2-INCH DEPTH
Results MDA Used % Results MOA

K-40 1.32E'01 1.95E'00 1.32E901 2.15% 9.26e+00 1.95E
Co-60 2.10E901 1,98E-01 2.10E+01 3.41% 1.28e+o1 1.98E
Nb-94 ND NO
Ag-1osm ND ND
CS-137 5.82E+02 1.39E+00 5.82E+02 94.45% 3.53E+02 8,79E
EU-152 ND ND
Eu-154 NO ND
T9208 ND ND
Po212 D 0 ND
Po214 D 0 ND
B1 212 ND ND
B-214 D 0 2.57E900 1.35E
Ra-226 ND ND
AC.228 ND ND
Th-234 NO ND
U-235 ND ND
A-241 ND ND
Cm-243 ND ND
Cm-245 N ND

6.1iE+02 100.00%

:I
PBRF-TBD-0 ' . Rev I

Page B14 of B16

1A 1ST PUCK

Used %
+00 9.26E+00 2.46%

Al-0 1.26E+01 3.39%

1-01 3.53E+02 93.47%

0
0

E+00 2.57E900 0.68%

3.77E+02 100.006

C900IO1IIPFLIC1LOS1E052 2CND PUCK
1Q2-INCH DEPTH
Results MDA Used. %

8.84E+00 2.10E+00 8.84E+00
2.14E-01 0

ND
ND

8.17E-01 2.54E-01 6.17E-01

ND
ND
ND

6.82E.01 4.07E-01 6.82E-01
8.59E.01 5.50E.01 8.59E-01

ND
160E+00 2.40E-01 1.60E+00

ND
ND
ND
ND
ND
ND
ND

1.26E+01

70.20%

4.89%

5.42%
6.82%

12.67%

C908011IPL1FIC1LO516-02A 2CNDPUCK
1.INCH DEPTH
Results MDA Used %

1,17E+01 2.10E900 1.17E+O1
2.14E-01 o

ND
ND

8.12E-01 2.27E-01 s.12E-01
ND
ND
ND

5.55E-01 0
1.37E+00 5.43E-01 1.37E+00

ND
1.179.00 3.58E-01 1.179.00

ND
ND
ND
ND
ND
ND
NO

1.50E+01

77.73%

5.39%

9.12%

7.76%

100.00% 100.00%

0 Inch U2 Inch

//

1t2 Inch 1 Inch

z7I

11Q INCH
I

I12 INCH

7.00E+02

E 4 OOE-02 -0-4o0

9I C.-+37 1

0,0 0 0.0 2 -I--- - . - - - . - - .b h 214 -I1

0 009.00

5+9th

Pb-212 Pb-214

0.W0E-00 -
1/2 112

with Cs-137 without Cs-137



ATTACHM
Preliminar, .iysis of Concrete Core "Puck" Samples by the On.Site Laboratory

CORE BORE #17, Fan House, -12 ft

C900010111FL1C1L0517-01 1ST PUCK C900010111FL1C1L0517.C
0-INCH DEPTH 1/2-INCH DEPTH
Results MDA Used % Results MDA

K.40 1.70E-01 2.46E200 1,70E001 65.69% 1.54E801 2.46E
Co 60 ND NO
Nh-94 ND NO
Ag-108m ND D
Cs-137 9.95E-01 1.63E-01 9.95E-01 3.83% 8.85E-01 1.63E
Eu-152 ND ND
Eu- 1 54 ND ND
T9-208 ND NO
P5-212 6.68E-01 6.5E-01 6.668E01 2.58% 8.8E-01 4.851
Ph-214 1.87E00 7.01E-01 1.87E+00 7.21% 1.79E600 6.30E
81-212 3.71 E+00 2,28En00 3.718E00 14.29% ND
61-214 1.66E800 6.27E-01 1.668+00 6.40% 1.768*00 2.811
Ra-22 D 0 ND
Ac-228 D 0 ND
Th234 D 0 ND
U-235 D ND
A-241 ND ND
Cm243 ND ND
Co245 ND ND

2.60E+01 100.00%

4A..
PBRF-TBD-0. . .Rev 1

Page B15 of B16

-IA 1ST PUCK

Used %
-00 1.54E801 74.32%

3-01 8.85E-01 4.28%

E-01 8.81E.01 4.26%
:-01 1.79E600 8.65%

0
1-01 1.768E+00 8.49%

0

2.07E201 100.00°l

C900010111FL1C1L0517-02 2CND PUCK
1/2-INCH DEPTH
Results MDA Used %

1.39E+01 2.27E+00 1.39E+01 46.03%
ND
ND

1.90E-01
4.48E-01 1.500-01 4.48E801 1.49%

ND
ND
ND

652E-01 5.11E-01 6.52E-01 2.17%
1.34E+00 5.27E-01 1.34E+00 4.46%

ND 0
9.61E.01 4.09E-01 9,61E-01 3.19%
5.62E+00 6.38E+00 6.65E.00 18.77%
1.12E+00 8.46E-01 1.12E+00 3.70%
6.08E+00 6.00E800 6.08E+00 20.20%

ND
ND
ND
ND

3.018+01 100.00%

12 Inch n

.1, i

C900010111FL1C1L651.602A 2CND PUCK
1-INCH DEPTH
Results MDA Used %

1.67E801 2.27E+00 1.57E801
ND
ND
ND

3.668E-01 0
ND
ND
ND

7.25E-01 5.56E-01 7.26E-01
9.64E-01 4.77E-01 9.64E-01

ND 0
1.65E-01 2.59E-01 1.65E-01

ND 0
ND 0
ND 0
ND
ND
ND
ND

1.76E801

69.44%

4.13%
5.49%

0.94%

100.00%

0 Inch

`-~A0~`%

1n2 inch

I

1 Inch

Al

IH-A

i 1/2 INCH I i 1/2 INCH

1.lO0F'5I

I1620E01

e1.200,01

6.006.00

-- .----- CI.137
.-- PS.212

___________ _ 6.8,2 I

-R.-226

75T-234

0 ______________________________.-- - _______________________

-.0*00- ..--.---------.-- -_ _ _ ______________

4ME.800

2,00E'65

6000E.00
�- __.- ------ I==V. ---

m'2 W

IS.pth
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ATTACHM .
PrelimInary . .iysl of Concrete Core "Puck" Samples by the On-Site Laboratory

r
PBRF-TBD.O i Rev I

Page B16 of BI6

CORE BORE #21, ROLB Fuel Vault

C900010ii1FLICILo521.01 1ST PUCK
0-INCH DEPTH
Results MDA Used

K-40 1.50E801 2.21iE00 1.50E*01
Co,60 NO
Nb- 94 ND
Ag-108m ND
Cs-137 ND 0
Eti-152 ND
Ev-154 N D

84.78%

7.85%

7.39%

C9000101IIFL1CIL0521-OIA 1ST PUCK
t12-INCH DEPTH
Results MDA Used

1.59E-01 2.2iE*00 1. 9E801
ND
ND
NO

2.38E-01 1.46E-01 2.38E-01
NO
ND

Ti-208
Pb-212
P}-214
Bi-212
Bi-214
Ra-226
Ac-228
Th-234
U-235
Am-241
Cm-243
Cm-245

NO 0

1.39E,00 6.69E.01 1i30E800
ND

1.31I E-00 4 .05E-0f 1 i.31iE-00
ND
NO
NO
NO
NO
NO
NO

3.49E-01 2.66E-01 3.49E-01
6.63E-01 5.68E-01 6.53E-01
1.06E800 4.75E-01 1.06E+00

1.35E800 5.85E-01 1.35E0oo

81.31-t

1.22%1

1.78°%
3.34%
5.43%

6.92%

C900010111FLICIL0521-02 2CND PUCK
1/2.INCH DEPTH
Results MDA Used %

1.33E+01 2.08E000 1.33E+01 84.59%
ND
ND
ND
ND O
ND
ND
NO 0

C9000101iiFLICIL0521-02A 2CNDPUCK
1.INCH DEPTH
Results MDA Used %

9.65E*00 2.98E*00 9.65E800
ND
ND
ND

ND

ND
NO
ND
ND
ND
ND
ND

i
I

6.26E-01 4.71E-01 5.26E-01
1.02E+00 5.06E-01 1.02E000

ND
8.70E-01 4.55E-01 8.70E-01

NO
ND
NO
NO
ND
NO
ND

1.57E001

3.35%
6.5 1%

5.SS%

3.05E-01 1.93E-01 3.05E-01
NO
ND
ND 0
ND 0
ND 0
ND

1.13E+00 3.62E-0 1. 13E+00
NO
NO
ND
ND
NO
ND
NO

1. 11E01

87.04%'

2.75%

10.21%

100.00%1.77E801 100.00%

0 inch

1.9SE0*1 100.00%

1/2 Inch

100.00%

1/2 Inch 1 Inch
I/

/-/

i 12 INCH i 112 iNCH

1.80E0 01

t.60E-0I -______-

1.40E+01

1.20E001 .. \ -40

c.OOE01 -- __.__ _-Ti208I

,--P6-212
0; .00E O*__._001 -P8-2 14

6.00E-00 _ _____ -8i214

4.008*_00 .-

2.0OE_00

0.a 006* --

0 1/2 I

DEPTH
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Radionuclide Distribution Basis for DCGL Determination,
and Final Status Survey of the Plum Brook Reactor Facility
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RESRP.D-SUILD Dose Propram Outout, Version 3.22 10/17/04 12:54:48 Page: I

Title : Plumbrook Duplicate

X Input File: C:\Prograu Files\RESRAD Family\BUILD\Plum Brook 25th BOPSMEARMIX rev,2.bic

=- RESRAD-BUILD Table of Contents ==

=_=__==---------------e e === --- _ =- =--

RESRAD-BUILD input Parameters ............ 2

Building Information ............ ........ 3

Source Information ......... ....... e

For time - 0.OOEu00 yr

Time Specific Parameters .............. 8

Receptor-Source Dose Summary .......... 11

Dose by Pathway Detail....... . ....... 12

Dose by Nuclide Detail .... ........ 13

Furl Summary ........ ............ ........ 16
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i- RECSRRD-ru:L 7lss Proura. Cutout. versicr i._2 10/12/04 :2:54:48 Pape: 2

Ts te:'ISboCu;: D;-lf1a~e

Input Fie C:\ProorsiS FJiles\RESRAE raamlvy\BU-LD\PluTr Brook 25th BOPSMEARSIIX Rev2.bid

RESRAD-RUILD Input Parameters

Number of Sources : 6

Number of Receptors: I

Total Time : 3. 652500E+02 days

Fraction Inside : 2.6700OOE-01

Receptor Information fl=

Receptor Room x u FracTime Inhalation IngestiontDust)

Iml Iml [ml [m3/day) m2S/hr]

I 1 7.500 2.500 I.Q00 2.000 3.36E+O1 0.O0E-00

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

n9/cm-j cm)

1 2.40E+00 0.00£+00 Concrete

1 2 2.40E+00O 0.00E+00 Concrete

I ; 2.4QOtn0 0.00E+00 Concrete

1 4 2. 40E+00 n.Q0E+00 Concrete

I S 2.40E+Q0 0.0CE+00 Concrete

1 6 2.40E+OQ00 O.pE00 Concrete

C;



RESFA-EUlLD Dose Program Output, version 3.22 10117104 :2:54:46 Page: 3

Title : Plumbrool. Duplicate

input File C:\Frogram ti!es\RESA.D PamilvNBUIttAFlem Erool: 25th BOPSMEARI.IX Reu2.bld

Building Information

Building Air Exchange Rate: 8.00E-02 2/hr

Height [ml

Area inS]

Air Exchanges [m3/hrl

... .., ... ... i. .+. . ... . . ... ...

<001: 1.80E+02

0Q0 : 1.S0E+02Hl: 3.000

Area 75.000

Room I

. L8MBDA: 8.00E-01

Deposition velocity: 2.70E-06 Im/s] Resuspension Rate: 1.40E-05 Il/s]

K.



RESRAr-BLDILD Dose Program Output, Version 3.22 20/17/C4 12:54:48 Page: 6 -.
Title: Flumbrook Duplicate

Input File : C:\Proeramn Files\RESOR;D Family\BUILD\Flum Crook 25th BOPSMEARMIX Rev2.bld

Source Information

Source: I

Location:: Room : I x: 0.00 y: 2. 50 z: I .50m]

Geometry:: Type: Area Area:l.50E+01 (m.] Direction: x

Pathway::

Direct Ingestion R

Fraction released

Removable fraction

Time to Remove:

Contamination::

Nuclide Concentration

ate: 4.070E-07 li/hrl

to air: 7.000E-02

I.OOOE-O1

S.270E004 (day]

Dose Conversion Factor (Library: FGR 13 Morbidity

ingestion Inhalation Submersion

[PCi/m.l tmrem/pCi] Imrem/pCi] [mrem/yr/

(pCi/m3] )

EU-l94 0.000E-10 9.550E-06 2.860E-04 7.180E-03

Source: 2

r Location:- Room : 1 x: 15.00 y: 2.50 z: 2I50[m]

Geometry:: Type: Area Area:l.50E+01 (m2] Direction: :c

Pathway

Direct Inpestion Rate: 4.070E-07 [I/hr]

Fraction released to air: 7.000E-02

Removatle fraction: I.OOOE-SI

Time to Remove: -. 270E004 [day]

contamination :

Nuclide Concentratton Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m2] ]mrem/pCil [mrem/pCil ]mrem/yr/

(pCi/m3)]

EU-i54 i(00E0-tO 9..5OE-06 2.860E-04 7.1i0E-03

r.-



RSF '-Lr Dose Frogam Cutrut, Version -.. 22 IG/I'!? 22:54:46 'ace:S

r e: Forbroo.: uvplc:a sae

ty 'spott .- ine: C:\rograr. Files\ROSRAE Fam.lv\BUtLDXP Brook 25th BOFSM-R-RMIX Ree2.bid

Source:

Location:: Room : 1 x: 7.

Geometry:: Type: Area

Fathway ::

Direct Insertion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

.0 y: 0.00 r: .50 [ml

Prea:9.SO0E-0 im2) Direction: y

4 .070E-07 1l/hr]

:.OGGE-02

1. OOGE-OI

S.272E004 idayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FOR 13 Morbidity

I noesti on

IPCi/m2] (mrems/pCiI

EU-154 1.00OE-10 9.550E-06

Source: 4

Location:: Room : I x: 7

Geometry:: Type: Area

Fathway::

Inhalation Submersion

] mrem/pCi] [mrem/yr/

(pCi/m3))

2.860E-04 7.180E-03

.50 y: 5.00 a: 1.50(m]

Area:4.50E+OI Im2] Direction: y

Direct ingestion R

::. Fraction released

Removable fraction

Time to Remove:

Contamin ation::

Nvlride Cot-entration

ate: 4.G70E-07 [2/hr]

to air: 7.0GOE-02

: 1.0OE-01

5.20E0+04 IdaY]

Dose Conversion Fartrr (Library: FOR 1; Morbidity

ingestion Inhalation Submersion

(pCi/m2:l (mrem/nCi3 [mrem/pCii [mrem/yr/

ipCi/m3) ]

EU- - i.OOE-I0 9.550E-O 2.660E-0' 7.16OE-02

r:



tss r Outout, Versir 2.22 iO/17/04 2:5 4:48 Page: 6

Title : Olttttroo7: Duplicate

- Input File : C:Proorap-.. Files\R£5RRD Fami'v\SJILoD\Flum Srook 25th BOPSME.R.RIX PevI2.bld

Source: S

Location:: Room : a :: 7.

Geometry:: Type: Area S

Patbway::

Direct Ingestion Rate:

Fraction released to aiz:

Removable fraction:

Time to Remove:

y50 : 2.50 :: 0.00[m)

Skrea:7.50E+0 sa2l) Direction: z

4.076E-07 [1/brj

:.00-02

1.gooE-O1

5.27QE+04 [day]

Radon Release Fraction: 0.00E+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

CM-241

AP-24-1

PU-239

PU-23S6

. P - N237

U-7

U-234

U-l33

PA-2Il

TH -230,C

TS- 116

00-110

TC- 09

TP-90

Ni -El

14T-59

FE-5S

C-9 9

Ingestion Inhalation Submersion

(pCi/mI) [mrem/pCi] jmrem/pCi] [mrem/yr/

(pCi/m3) ]

2006-02 2.S16E-03 31.070E-01 6.S8QE-04

3.200E-01 6.950E-05 8.250Q-03 2.560E-08

1.300E-01 1.640E-03 4.440E-01 5.570E-0O

2.OOQE-02 3.540E-03 4.290E-01 4.960E-07

4.000E-02 -. 200E-03 3.920E-01 5.706E-07

0.00OE+0Q 4.44QE-03 5.400E-01 1.210E-03

O.0QE+-00 2.670E-04 1.230E-Q1 9.030E-04

1.000E-02 2.930E-04 .1320E-01 8-930E-07

O.00QE+00 2.690E-04 1.1506E-01 1.910E-06

0.OOE+00 1.060E-02 1.280E+00 2.010E-04

O.0OE+Q0 5.4006E-04 _260E-0: 2.040E-06

r,. 01E6.OO 4 .0103-C3 2.160E+00 :.7206-

0.000E+00 I.480E-I? e.7IO~060 2.160E-01

O1.0006+00 1.1330E-0 8.600-03 1.040E-02

0.0006E (0Q 5.13706-03 i.1906-02 1.050E-0

1.200E-01 1.4606E-6 S.330E-06 1.900E-C7

3.010E+00 '-.530-04 1.31E-03 2.1QE-05

1.370E+OI 5.770E-07 6.290E-06 0.000E+QQ

4.SQQE-01 2.100E-07 2.7Q00E-06 0.0E000

l.9SQE+C0 6.070E-07 2.690E-06 0.OOOE-00

S.80QE-f: 2.C9 C ~ 2.05QE-0Q 2.120E-OE

r,



RESRA1-BUILO Dose Proora. Outoput, vers~on r.22 01!0 4 12:54:4E Page:

Pie F 'rook Duplicazte

input C: -Procras F Pilen ESRAD Famii\SBL0\Piam Crook 25th ROPSMECARMI): Rev2.bid

Source: t

Location:: Roon,: -lv: x 50 y: 25C -: 2.00 -i

Geo-etrry:: Type: Area Rrea:7.S0OE40l ir2) Direction:

F2thway

Direct Ingestion Rate: 4-070E-07 1/h:)

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 5.270E0N0 day)

Contam'nation::

Nuclide Concentration Dcse Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[pCi/mi3) [mrem/pCi) [mrem/pci) [mrem/yr/

(pCi/m3d )

EO-154 I .OO0E-10 9.550E-06 2.860E-04 7.180E-03

_r

r



RESP.Cr-lL .Dos-e Prccranm coto, u a siso 3. 22 30i3,I04 ;: :S4: 4 PaoE: 6

Tizle: Piumbroo luclicate

'flout Fre : C: \Frocrami F__es\RESRP. £am;ivxSbtLD\Piur Srook 25th BOPSMEARMIX Rev2.0_d

[*luation Time: O.OOQOOOOCE.OS vears

Assessment for Time:

Time =OOOEt00 yr

source Informatior

Source: I

- Location:: Room: 1 :: 0.00 y: 2.50 : ISO im]

Geometry:: Type: Area Area:1.503E0I [m2 Direction: x

Fathway::

Direct Ingestion Rate: 4.070E-07 (1/hrl

Fraction released to air: 7.000E-02

Removable fraction: 1.00O -01

Time to Remove: t.2700'04 [ary]

Contamination:: Nuclide Concentration

pCi /m2]

EU-154 l.OOSE-10

Source: 2

Location:: Room : 1 x: 15.00 y: 2.50 _: 1.S0 [ml

Geometry: Type: Area Area:l.50Evi im2l Direction: x

Pa thway y

bire-t Inoest-lon Rate: 4.1700- i3 :

Fraction reieased to air: 7.000E-02

Removable fractior: 1.O000-0C

Time tc Remove: .270E004 (day]

Cortamonat-on:: Nicdiee Concencration

'-700G-10

EUp5 OE



- RESFRE-3U.LD Dose Proca ms Cutou-, Verston _.22 1C:/2/04 12:54 :4 Page: 9

Tctle Flumbrool: Duolicate

, Input File: C::Orooram Filer.RBSR:E'_Rsmiv\PDILE'?lrs crook 25th BOFSHEARRIX Rev2.bid

Evaloation Time: C.00000N1E+C00 :ears

Ct..

Source: 3

Location:: Room: 1 x.: 7,

Geometry:: Type: Area

Pathway

Direct Ingestion Rate:

fraction released to air:

Removable fraction:

Time to Remove:

50 !: 0.00 r: 2.50 im]

Area:4.50E;Ol (m2l Direction: y

4.G'CE-OQ l/hr]

: C. OOOE-O

I00RE-0l

O.27OE+04 [day]

Contamination:: Nuclide Concentration

jpCi/mI)

EU-154 1.000E-i1

Source:

Location:: Room : 1 x: 7.

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contaminauton:: N-clide

C0 -: 5.00 _: 1.50 [m)

Area:4.5OE+Ol (m2] Direction: y

4.07CE-07 (3/hr]

7. 00RE-02

I . COOE-O1

5,270E.04 [day)

Cor.centration

Source: S

Location:: Room: I

Geometry:: Type: Are

Rathcav y

[Pci /m'I

EUP-154 ICOP0E-1o

I I: '.50 v: 2.50 _: 0.00 (ml

ea Area:7.s0E+01 m Direction: -

Direct lngestion Rate:

Fractipo released tc air:

Remova2ble fractior,:

Time to Remove:

Conteamination:: Nuclide

4.070E-07I I/hir

7.000E-02

: . 000E-01

S . 70E+04 fda,)

Con centre t ton

[pci/m2]

PJ-241 3200G-Cl

51-a 1-.2'0CR-Cl

r



1RSRAO-111L1 Dcse Froceran CtFQ-. ersior 2.2' IC/it

Title : Fl 2232ro01 TR: -aoae

,_/ Inou. Flez : . ::X,--r ra- Files\RESRPZFam; ] Y'BUILL'FPll;

Evaluatlor 'Tme: 0. Q.C3OOQOE-C.C0 ryears

(7-:.

04 '22:54 :4F Pae: I -

Erook 25th ROPSMEAPŽIX RerI.bld

AM.- 241

PU-239

FU- 23E

UP-235'

U-2i33

PA-231

7h-230

TP-229

AC-227

RA-226

PB-21Q

TC-99

SR-90

NZ1 -63

NI-S9

FE-55

C-i4

2.32E00-0
I . ^OCE-OI

4 0 DE,00-0

0. OOOE-00

0. OOOE00

Q -. 00EGBO

0. CCOE-00

O. OOQE0O0

0. OOOGB00

?C. OGOB4GO

5.OQOE e OQO.00OE+00

I .32QQE-QI3.01QE400

4 SOBE-01

1. 980E400

S. SOE-01

Source: 6

Location:: Room: l x: 7.50 y: 2.50 z: 3.00 Im]

Geometry:: Type: Area Area:7.50E+01 Im2) Lirection: z

_ athw'ay:

. P airect Inoestion Rate: 4.O07E-0'7 l/hr]

Fra.ction released to air: 7.00GB-O2

Removable fraction: I.O0OE-OI

Time to 3einove: 5.270E004 Iday]

Cortamination:: Noclide Concentration

OP-IS0 i3 100L-I0

r



, RESRPD-B 5
Lr Dose -r crar. C utc, versorn 3.2- ;2/:/5; 115:48 Face: 11 -

T tie -lomubrno B c icc.te

Input F c:lesFRESkE- FamilAE0U1L00\Pic 5rool: 25th BOPSM£P.RMIX Rec2-bld

Evalua- or Time O.GCOOOO3On years

RESRA.D-St'7Ln~ooe Tables..

Source Contributiorns to Receotor Doses

I'Tres]

Source Source Source Source Source Source Total

I .t 3s 5 6

Receptor I 1.29E-16 1.29E-16 19.80-15 1.880-15 9.58E-06 3.09E-15 9.58E-06

Total 1.2~90-16 1.290-16 1.980-15 1.890-15 9.500-06 3.09E-15 9.589006

r



*RESR5.D-5=122 Dose Fronraz Cutout, '5051cr

Tit Ie : Fureorroi: Dap. -ate

'04 2-25 454- Pace: 12 *

-. Inpet !i;e : -:\P-og.ram Faies:ROSr Fc;l.__-. EU.-?iu.I Eroc:: 35th BOPSMZ4ARM:X Rev?2.616

(vWa at -on Time: n. 0000D0nOC- yeers

Fa ntwa y De t a o I c f Dose s

j0remi

Sos rce: I

Receptor External

2 3.2SE-I6

Total i.28E-i6

Deposi;ion Innersioon

4.55E-25 S.5_-,-3

4. 5,5E-25 8.S2E-2

Inhalation Radon

- . 1 6E-' 0.00E+00

4.16E-20 0.OOE400

Ingestior

1 .32E-28

1.31E- 8

Source: 2

Receptor

I

Total

Source: 3

Receptor

T

Total

E::ternal Deposition Innuersion Inhalation Radon Ingestion

1.28E-16 4.50E-25 8.52E-23 4.160-2C O.O+00 2.31E-18

1.28E-16 4.5SE-2S 8.52E-23 4.136-20 0.000E00 1.31E-18

Esternal Deposition Irversion Insulation Radon

1.88E-I1 1.36E-24 2.560-22 ;.25E-89 O.OOE00

2.88E-I5 1.36E-24 2.56E-22 1.25E-I9 O.OOE+00

Ingesti on

3. 92E-18

3.92E-18

Source: 4

Receptor Ext ernal Deposition 7rnersior

- 1.880-15 1.360-24 2.560-23

Total 2.680E- i.26-24 2.50 e-23

Source: 5

Recertor

Source: f

I

Tot a!

E:ter nal

2. 35E-0G

2.250E-C.

. C9E-15

; . O;9E-15'

Depctrirican Immersion

I .OSE- 16 5. 5E-14

I:05E-16 _.85E-le

De-os:n rr :. ennesaoo.

2.2,-24 :.26E-33

-. 27E-24 4.26E-22

Inhalatior Radon

1. 250-19 0.OOE+00

: . 0 2' 9 .000400

Inhaation Radon

7.2:50-0-3.93E-24

*1.:S0-07 3.893E-2 4

rbal ai.or. Radon

2.00E- 19 C . O0E+O

:.080-18 0.000E00

Ingestion

Ingestion

8.62E-06

8.62E-0O

Incestion

6.54E-18

6.54E-18

r



'' RESRAD-?FU7LD tree Proo-ar Cotta:, t-ersitr I/ il i:2:S4:4r Fage: 13

Title: iuetrooatctoate

'< r Input Fle E: C:' Frogram FilesXfES kt Paelv'BUILI'Plao Broo) 25th BOUPl4EAPUMII Rev2.b:c

raluatior Time: r.IOUOoOOPEsQ years

NUCiide Deta/i of Doees

(mreml

Source: ;

Nu;lide Receptor

i

EU- 154

EU'-154 1.29E-16

Total

I .29E-I6

Source: 2

Nuclide Receptor

i

EO)-IlS4

Total

EU-154 1.29E-16 1.25E-lE

e te: 3

Nucisde Receptor Tota

EU-154

EU- 154 I8E-IS l.R8E-I5

Source: 4

Nuca1ice Receoto- Totai

EU-I a4

EU-1 54 i.SEE-15 I.E6E-1S

r



IRESFE-BLD Dos trr re Pr-am Vut u Version 3.22 10/1/1o 32:,4:46 Pace: 14 *-

Tite: -. Fie Du,..ocli-ere

InVpujt .:le' C lProcram :Fles RESRAD mzl-:T\'. Brooi: 25th EOPSMEARM-

PSciuetpor, Time: 0.300022000.09 veers

Source:5

utclide Receptor Total

CM-24 3

C0-24 3

PU-239

U-231

PA-231

AC -227

PU-241

Pt' -241

AM- 24 1

NP-2;73

U-2 33

TH-229

A34-24 1

PM-241

NF-237

U-233

TH-229

P0-239

P-U-239

PU-238

U-234

U-239

TH-230

OA-2 24

U9-23'

U-234

TH-230

ReA-22.

PB-^10

T--_99

TC1-99

SR-90

SR- 90

01-63

N;-63

Nl-59

FE-55
FE-SS
00-55

_- 14

34

4.23E-01

6. 13E-12

4.22E-22

4.25E-26

5.05E-28

2 . ?2E-07

7.48E-09

.04E-15

3.65E-06

' .798E-13

9. 4'E-20

3.4 90-23

5.690E-0

4.42E-17

5. 940-23

I3.03E-06

I .Q8-18

4. 65E-22

. 37E-24

3.0Q3E-06

S.87E-13

t.64c-lt

192E-IS

4

6

6

1

5

.I23E-03

13E-12

.22E-22

.2iE-26

.05E-28

i.372E-07

7. 48E-09

1.0Q4E-IS

9. 26E-23

2.04E-26

3. 85E-06

7.98E-li

9.437E-20

3.49E-23

5.69E-07

4.42E-17

S.94E-21

6.377E-23

3. 03E-06

3 . 3 1- 12

1.06E-16

4.065E-22

4. 230-24

2. 67E-13

I . 64E-16

I7.92E-;8

2.34E-09 1.34E-09

3. 43E-06 3. 40E-06

,. GP-00 7. 637-OE

6.82E-i0 6.82E-IO

7.$S8E-05 3.500-09

0.76E-09 0.360-09



*- RES.R':-EUILT IceEE ?mae> oc:, VierFco' 0 G42^:54:4E SeeR: 15

_>. tIRt e: tiim•O ErtcG:.utizc -te

npup rFile: C:\%Prgorgm.lee\R-SRA i \EBLP\Plem Brook 25th 3OP5?4SAu47X f iefcic

v_:utiot Time: C. OOQOCOOOG years

Source: 6

Nuclide Receptor Total

EU-154

Elo-s 30k-S549-I

I



RESRE:.-3U:Lp DC.se -ro-oasF Cutout. 'ersic 3 i/,/04 32:54 :46 Rave: 1 -

Tit F : Rlum'-brCoY~ Dur Icate

Input FI e: EC:\Rrocram File$\RESRAD earsily \UTL[\Put BrooK 25th SOPSME RAIX Rev2.bid

A '. Suom~rary

C RSRRD-SUILD Dose iTimel Tables ---

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time jyrl

C QOE4-OO

1 9.5SE-06

Receptor Dose/Yr Averaged Over Exposure Duration

{mrem/yr)

Evaluation Time lyr)

0. OeOE-O

i 9.SS_-06'

I:



- It Dosu Rrosram VCrut, verstor 2.22 iD/i7/D4 -2:'0:22 Pace

-1.]e:r .. roct: 253ilc2t e

lnpu C:- rcrm i:es\RESRRT Puocil\S lLb\Plcm Snook 75th BCPSMEEARIX Rev2.bld

==C

RZSFAD-SUILD Table of Contents

RSSRA.D-B2ILD Input Parameters ............

Buildino Infor.matiorn................

Source Information .......................

Fo: time =OOOEQ00 yr

Tim e Specific Parameters .-------------- 7

Receptor-Source Dose Summary lb....... iO

lose ty Fathues Detail . ........... 11

Dose by ousie Detail ................ 12

Full Su m arv ............. ................ 1.

r



.. RESR.-- -IL1 - cL r Po Fwc.-r ,-, pup. Jersion 3.2' 11/11/i 3 12 :50:22 Page: 2

Title limrook t'uol;c2te

I- i nDout File : C:'.Procram iies\RESRA.. PamiyvxBUILD\Fiuro Brcok 'Sth BOPSMEARMIi: Ree2.bld

RESRAD-BUILD iout Parameters

Number of Sources : 6

Number of Receptors: I

Total Time : 3.6152500E+02 days

Fraction Inside : 2.6000000E-01

Receptor Information ==

Receptor o Roor.c :

(ml

1 1 7.500

y - racTime Intalation

[ml [ml [m3/d2yl

2. 00 12 -000 2. 000 3. 36E+01

Ingestion(Dust)

[m2/hrl

0.00E1÷00

r
- Receptor-Source Shielding Relationship ==

Rieceptcr Source Zensl ty Thic Iness tMarerial

[q/cr3 [IcU.;

I

a

I

I
t

1.4 00-1O O. O0+OO

2. fOE+O? S.OOE00

3.40E550 0.00E.00

-. 40E0+0o 0.00E+O0

2.40f-00 O-.OE*00

1. 4 O0tO O . 0O 0f QQ

Concrete

concrete

Concrete

Concrete

Concrete

Concrete

r



-. RESS.t-FP:LD Dose r'oorarn Ctout. version. a :u::'Ci 12:50:22 Paces

Title - iunbOC:ockt'atlcare

Incut rile : _: 'F-oc'-ar r es\RSFSt. Pamzlu\RUTLD\Plam Brook 75
t
h BCPSMRARJS'X Revi.bld

iBulding Informat'ionr

Building Air Exchance Rate: 8.00E-Cl 1!hr

Helght in]

Area [(.2]

stir Exchanges (ni/Sc]

<=Q01: 1.80E+02

QIC : 1., 5+02HI: 3. HO

Area -5.0005

Room I

LAMBDA: 6.00E-01

r Deposition velocity: 2705-06 eIm/sI Resuspension Rate: 1.405-05 11/]s

r-



"au-RA-EU _S Dose Pronrun Outpu, J.n'u_.c a._2 C/2 _2:'0:22 Fe h

Tit t .e: 2Cr colh Duclic -a te

Input Ftie C:'dkrocrarf F ies\RESPAD Fainii.N;D\LD\FIsm. broov 75th EOPSMEARMIX Reul2.-id

Sou- rce Information ==

Source: I

Location:: boorn: 1 :: 0.01 y: 2.50 :: I.5[mjn

Geometry:: Type: ARrea ARrea:i.50E-Ofi [jm2j Direction: .

Pathway::

Direct Ingest.on Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 ji/hr!

7. OOOE-O2

I .POE-hi

5.270E+04 [Jay)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

Ipci/m2) lmremapci? [mrem/pci' imrem/yri

(pCi /.3 ]

EU-154 I.OOOE-IO 9.550E-06 2.86OE-04 i6S0E-P3

torce: 2

Location:: Room. : x: IS.

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removabie fracticn:

t o e -c Rermove:

5005 : 2.50 -: 1.501m)

Area:I.SOE+O1 I m) Direction: n

aP.070E-07 [1/hS)

P7,OPE-S2

-. nOOE-QI

' . :70E+09 'dayl

-ontami nation::

Nu cliide Con.centration Dose Conversion Factcr (Library: F5R 23 Morbidity

ingesticr tnhalatiou Submersion

cinc /msl [nremipci3 fmrem/pCiI Imrem/yr.'

.phi/n.3 II

EU- 't > ; OOE-Q I C 5S 'SCi - 6 . f ' -G' ' apr-c:

r



: RoseR9.or-se roctri esr Oa... <- 3._' °.'l7/Os i 2:50:22 Page: _

te l Cm-ooi D' <_ate

'eon-t (a e: CC;Fon..air i.ien\RtSRA'. FamrslvxSUtLD\0'Ivm Srook Tht0 BDPSNEARISl'X Rev2.bid

Source: 3

Location:: Rom: 1 :: . :50 0.00 z: 1.50 (m)

Geometry:: 'Wpe: Area r.rea:4.50E+0l [m2l Direction: y

Pathway::

ticect !ngention Rate: 4 Q 70E-07)/hr1

Fract'orn released to air: 7 .000_-02

Removable fraction: 7.000E-O1

Time to Remove: 5.270E+04 (day)

Contaminattion::

Naclide Concentration Dose Conversion Factor (tiDrary: FGR 13 Morbidity

Ingestion Inhalation Submersion

(pCi/e2) [mrem/pCi) (mrem/pCi] imrem/yr/

(pCi/m3))

EU-MAg l.OOE-'O 9.550E-06 ^.86QE-04 7.18QE-03

Source: 4

Location:: Room 1 :5: 750 y: 3.00 z: 1.501mI

Geometry:: Type: Area Area:4.50E+Sl (ml) Direction: y

Pethway ::

4 Direct Ingestion Rate: 4.07CE-0R7 [I/hr

Fraction released to air: '.QQQE-Q2

Removable fraction: l.QOQE-02

Time to Remove: 5.2710E04 (day)

Contaminaticr::

NRclnde Concentration Dose Conversc1- Factor (Library: FGF13Motoidify

Ingestion lnhnlation Submersion

(pCi/m,2i (mrem/pCi) (mrem/pci) (mrem/yr/

(pci/m3l)

EU-154 I.O3DE-iS 9.550E-06 2.86Q£E-Q4 '.180E-O

r



*ynScP -ES.L USe .-:Dgera. Ct Er .c 222 iC :-.;: 12:5C:22 Pae:

* T-e:F r.: :purl '_ate

Ct - e :\Frcrraro FCiesn\RERR\D a.-.lv\RU2L2AIm Brorok 75th B5PSffEARM!X Rev-.bic

Sol rce: S

Locatacr-: Roor i :: '.50 y: 2.5 z: 0. 00(m

Geometry:: Type: Area Area:7.50ECOI im2) Direction: z

Pathway

Direct ionestion Rate: *070E-07 jll/rh

Fraction released tc air: 7.00CE-02

Pemovable fraction: i.0OOE-Cl

Time to Remove: (.2
7
0iR54 [day]

Contamination::

NRckodn Concentration Dose Conversion rattor (Library: FGR 13 Morbidity

Gr- 152

EU-ISA

1C- 129

r AG-IOSM

0' IE-94

' 0 - HC6

Ingestion Inhalation Sobmersion

jpCi/i2n [mrem/pCi) [mrem/pCi) [mrem/yr/

(pCi/m3) ]

O.OCOOE+C 1.61CE-09 2.430E-Ol O.OOOE+OO

i.5OOR-OI 9.550C-R6 2.860C-04 7.l80E-03

1.300E-o- 6.980E-06 2.210E-04 6.610E-03

S.A60ECR 5.00CCE-05 3.190E-CS 3.l90E-03

6.OOOE-02 2.760E-0 1.A740E-09 4.A450E-O

6.000E-02 7.62CE-06 2.832E-04 9.140E-03

3.00CR-C2 -. I4OC-06 4.140E-04 9C.01E-03

5.220E+0o 2 690E-OS 2 I90E-09 1.470E-02

Source: 6

Location:: PRom: I : .

Geometry.: Type: Area

7.SC y: S.C50 : 3.00(ml

-.rea:'0.CSOE+ G m2) Direction: -.

Dmrect inaes Rate: a70O-0- O /hS i

Fracticn releasec to a~r: COOE-O

Remevabia frartacs

T~me to Remov:e:

Contamniqato-n:

Ncitse Ccn.-entratbcn

i. CGOE - 9

- .2C0E+O 1daI

Dose Conversion Factoe Library: FGR 13 Morbtdity

noest on a at aa or. Sotmers on

cCmm2 r: 3 u em/p :P a IMreN/ pCai 3 imrer,/yr/

(PC10RC- 3) -

El.-i2 4 i .OOOE-:GC 9-.SSOE-0-6 2 S6CE-0.4 -. SE0

v



-

- RESRA-SU-_7 noe -cgroru OuJtp;u, verso- _.2: C - 'f:/ :2:50:22 Pace:

CItle: F)I urncr. Diuplcate

floUt 1E: -: Procrarn r:ie\ROSD FamilY\;U-LD\IPium ErooP 15th BOPSMOARR.IX Rev2.itld

uation Tiae: C.OOOOOOtOOEOC years

==- Assessment for Time: I

Time =0.OOE00 yr

===-=-=== .... ==I-====== --- =-==== --- =--- e==

======== Source Information ==== -

Source:

Location:: Room : I .: O0.

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

'.00 y: 2.50 _: I.50 Im)

Area:l.500E01 [m2) Direction: a

4.07OE-O7 [2/hr]

OOOE-02

1.OOOE-01

S .270E0-0 ![day]

r Contranartion:: Nuclide Concentration

I pC; /m23

EU-154 l.OOOE-10

Lo-a tion:

Geometry:

Fathway:

Aono. : I *:

Tune: Area

15.00 -: 2.50 _: 1.50 [ml

A.rea: -!SOFuOIm(] tisection.:

Direct lncestion Rate:

Fraction released to air

Removable fractior:

Time to Remcoe:

J .00Q-01 [I/Or]

'.OOOE-02

' . 270E 004 [day)

Cn t am: nat on: N,,uclise Concentration

E'J-;54 : ff0E-C.,

P



RESD-R-BILD tncse Poocam, output, t!n lor _ ._21 I/.' 0 :2:50:22 Pace: S -

-Title : .etrroot. Dupl:ca-e

^ t File : t:\Prcqran Eiles\RESR.E t amilvNSUiLDPtle ErooG 75th BOPSMEARM1IX Rev2.bld

( -.-.. uation Time: O . OOOtOOtOOOE+ yeats

Source: I

Location:: Room : I x: 7

Geometry:: Type: Area

Pathwavy::

Direct Ingestion Rate:

Fraction released to air

Removable fraction:

Time to Remove:

.50 y: Q OO 0: I.50 iml

Area:4.50E+OI2 Wm) Direction: y

4.070E-07 1 l/br)

-7 000EO-0

1. OODE-OI

S. 270E+04 Iday)

Contamination:: Suclioe Concentration

[pCi /m2[

EU-154 iGOOOE-IO

Source:

Location:: Room : I :: 7

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

.S.O y: 5.00 :: 1.50 [Im)

Area:4.50E+OI [m2) Direction: y

4 .070E-Q7 [1/hr)

:7.OOQE-02

1. DOSE-hI

5. 270ED04 Iday)

Contaminatnor:: Noclide Concentration

. [pci/n i)

EU1-154 l.ODGE-ISO

Sou rce: 5

Location:: Room : I *: 7

Geometry:: Type: Area

Fathway::

Direct Ingestion Rate:

Fract-on released to air

Removable fraction:

T~me -o Remove:

.50 y: 2.50 a: .0Q0 [m)

Area:7.50SDSI [m') Direction: E

4.G7QE-07 11/hr)

G: 7 OOE-02

-. GOOD-I

5.27DE+4 Iday)

Contamination: : Nuclide Concentration

F1 GD-I52

EO-154

IpPCi /nl[

1OE-OI



- REIAS,-BTU-L DL e rocram O. .p:., ver:-s -n. C: 22:51:?? Fage: 9 I7

Title: Pluetroci: Dup;.care

at FilE C: \Prccram £esiRESRlFl Ea.iv '.6UILu.I Ireo: ^'tr BOPSMEP.RMIT Rsvl.Olc

t: Jaton. Time: n.l000lfl OCOtC years

EU-'52

CS-I3

I - -29

AG-I OSM

Ne- 94

CO-fO

-I 30CE-01

'. 4 6CEJO

6. OOQE-02

6. COES-C02

*. 020E-02

Source: 6

Locat ion:: Room: I *:: 7

Geometry:: Type: Area

Pathway:.

Direct Inpestion Rate:

Frection released to air:

Removable fraction:

Time to Remove:

;.SO y: 2.5O z: 3.00 (ml

Area:7.50E-Ol jmj Direction: r

4.07IE-07 l/Ibr3

-: .00E-02

- . 000E-dl

5.2'70El+04 (dav

Contamination:: Nuclide Concentration

(PCi/im,

EU-15A 1.OOOE-10

r

r



-F DtS-.ESUTLD [cse Prourte eo-u ;. rs icon 3.22 15, i /.4 SC_ -.ace: j3

x T;tle: 1 E rCbook De cate

- . Program F.iles\RESPRRt eamiy\SDILD\Plum Eroo[: 75th BORSMARMNIX ReI .33 d

-'-.--- .. aton rime: C.OOGOGE+GO years

RESPSAD-BUILDLose Tables ---

Source Cor:tributions to Receptor Doses

[mreml

Source Source Source Source Source source Total

1 2 3 4 S 6

Receptor I 1.29E-16 1.29E-16 1.88E-15 1.8E-'5 1.61E-04 3.09E-15 1.61E-04

Total 1.29E-16 1.29E-16 1.88E-15 1.88E-lS 1.62E-04 3.09E-15 1.61E-04

r



1R8S0&E--187LC Dose Program Output, ;<ers'r _.: '5/i2!4 ]-:'5:22 R ace: :1 -

Title: plumbrool: Dup!:cate

, t Pile: C:\Procran Files'R£5RAD Fam. nv\8U-i2DiP;m Erook 75th 80?014814IX Rev2.bid

satior Tine: t.lDDD0DDalfDs years

PtayDetail ofDoses

inrem]

Source: I

Re cept or

Total

Source: 2

Receptor

Total

Source: 3

Receptor

I

C -a

External

1.28E-16

1.28E-16

External

I .28E-16

1 .28E-16

Deposi tion

4 .55E-25

.. 1SE-25

Depos it ion

4.55E-25

4.55E-25

Immerson

8. S2 E-23

8. 52E-: 3

nmsers i5on

8. S2E-23

8 .52E-23

Inhala-ion

4 - 1 66-20

4 . 1 6E-20

Radon

0. QOE+00

O . OOE+OO'

Inoestion

1. 31E-1E

1. 31E-2 8

IDgestion

1.31E-16

1.1S E-18

Inhalation Radon

4.168-20 0.OOE+00

4.16E-20 0.00E+00

Eaternal Deposition Irmnersion Inhalation Radon Ingestion

1.88E-15 1.36E-24 2.56E-22 1.25E-19 O,0800 3.92E-18

1.88E-!5 1.3E-24 2.56E-:2 1.25E-19 0.00E+00 3.92E-18

Source: 4

Receptor

Total

soutce:

Recep tor

Total

StUrce: 6

Recentor

Total

Extternal oleposnitor 'mrnersion Inhalation Radon

1.88E-15 136E-14 1.'.68-2 1.258-11 0.D08+00

1.18FE-15 >1368-24 2.568-12 :.258-19 OD.COD}O

E::ternai Deposition Imnersipa ishalatior Rados

1.1.28-24 2008-14 8.058-11 3.07E-08 O.5OE+0O

l.578-04 ,.188-14 6.05E-11 18 .0-OE 0.00E+00

E.leroal Deposition Ismnersior Inbaiation Radon

3.09E-1S 2.228-24 4.: 6E-22 2.6-1 OOOE+00

3.09E-15 2.27E-:4 d 26E-22 2.08E-19 C.OOE800

I nestirion

3. 92-1e

3.92E-IS

Ingest i o

3.2-3E6-

2 .70E-C6

Intesnt on

6. 54E-20

6. 54E -18

r



ttF.SPD-}L2 tDosse Prcraram Ctoat. Versior _22 10/2>04 22:50:22 Pace: 12l

" a- e Title Ficoo: to ae

le: O:\Prooram Eiless\ESR4_ Easrilv\UILD\Plr Strook 25th BOPSMEARMiIX REveb d

-.:uat on Time: 0-000EO000EG00 wears

Nucldse Detail cf Doses

et rere]

Source: 1

Nuclide Receptor Total

EU-ih4

EU-I54 1.29E-16 1.29E-16

Source: 2

INclide Receptor Total

EU-1 54

EU- 154 1.29E-16 1,29E-16

e: 3

Nectide Receptor Total

EU- i-4

EU-Te4 IO86E-IS l OS6E-II

Flaclide Receptor Total

Eu-i 54

EU-1' .88E-lS 1.6SS-15



R L Dose Frar cc . pe, err ie. -.. 22 1017P 04 1:5G:2i ?3ge:I Pa

-T ,l - ? vmbrook: Dvpli e-te

'st 4' e:- C:.?Prograr Biies\RESRAk teetlv\SUtLD\Plui Srtol: 75th ECPSHEARRIX Rev2.bid

uaaion Time: 0O-OOOOQOOE+00 years

Source: 5

futcl' e Receptor Total

EU-IS?4 7.67E-06 7.67E-06

5Dl-152

G-D-152 1.22E-21 1t22E-21

ED-is? 1.35E-06 1-35E-06

CS-137

CS-I37 4. i:E-D-' 4. lSE--S

iC -10291-129 1.4R6IE- 1.4I6E-Q?

AG-20FWl 9). i 6E-07 9.1 6E-07

NB-954

N2-54 4.4OE-07 4.404 -07

CO-6S

CO-kCO 1 .OE-04 J. 0RE-04

ce:

NMaclice Receptor Total

1

ELI-154

WE - 54 3.041E-1 2 -,-.09E-1~

r



+-RE:SRA;---U'J:7.- s' 'e .. iT c -T:S:':2 - wage: 6e j

Title : plumroco: Dup icate

ii Pie - C:XPrcrua ilF.ts\REIR. Tmii~lLlum -ro,5ta OPSakEAR1X ZEt.bI

Summary

= RSSRAD-tU-ILD Cose (Time: Tables

Receptor Dose Received for the _ pavure Duration

(mrem)

Cvaluatian time iyrl

Q .O0E400

I I .61E-04

Receptor Dose/Yr Averaged Derer Evepovare Duration

(rvrem/vr)

Evaluation Time tyrl

0. O0E.00

I . firE-OR

Ir
'



ii RESRSD-B ? Puose Progran, Oubtut, Version 3.2? 10/17/04 15:10:22- Page: i

TVt' e: Pejunrook DuPlicate

lnDut riE: C:\Prorzam Files\RCIRAL Fsilv\500Lt\Plao Brook F-3 BOPSMEAP.RMIX Revl blc

tRESRAD-BUILD Table of Contents ---

RESRAD-BUILD Input Parameters ......... 2

Building Information- ........ -........... 3

Source Infornation ....................... 4

For time = 0.00E000 yr

Time Specific Parameters7 ............. 7

Receptor-Soarce Dose Summarv ..... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ................ 12

Full Sommary .................. 14

t



-ROS.a--EU2LD [:se .rocram Octra-, :-Jrsc-r. .2 c--::/T ! 15:10:22 Fage: 2

Title: Plumorock Caplccate

Fie *: C:\F oram PzeslRESRADC farrlv\BULD'rlur Brook F:-3 BCPSMEARMNIY RevZ.blc

RESRAD-BUILD Input Parameters ..

number of Sources: 6

Number of Receptors: I

Total Time : 3.652S00E+02 days

Fraction Inside : 2.670000E-01

Receptor Information

Receptor Room x Y r FracTime Inhalation lngestion(Dust)

[Im) [ml [m] (m3/day (Im2/hr)

I 1 7.500 2.50 1.00 QQ .000 3.36E+01 0.00OE+O

Receptor-Source Shielding Relationship

Receptor Source Deril t Thiclkness Material

[gocc3a [cm i

1 I ,4lE-nlo Q.0Q0QE- Concrete

I 2 2.400 O 0. OQE-OC Concrete

1 3 _.4CE+00 2.OOQE+OQ Concrete

1 4 2.400+00 Q.QQE+00 Concrete

S 2.4E00 00- O.QQE+ Concrete

1 6 4.C9fEaO 0.OOnE-00 Concrete

r



RES 5',-< LE 3cre Pr rrm LmrCr:. WeCr/rc 5.':' 33/3/'4 :'0:22 Page: 3

'tle: ilminorro Dur;:cate

it Fle: C:\,Procram 'jensCRAD Oanulv\R'2ILD\Rlas Broat H-3 R0PSMEAkRM4X Re-2.bld

= ui=dim InlvorMatior=

Building Air

height [m)

Area IrrO

Bachance Rate: 6.00F-01 i/hr

Air Exchanges Im3/hrl

...... - ... - ............. ,+.+.+.4

<=QOl: l.R0E+02

HI: I .000 Room I QIO: I.ARE+02

+ PIBDA: 8.010-01

Area 75.000 *

r Deposition velocity: 2.70E-06 (./Sn Resuspension Rate: 2.aOE-05 (l/s3



R~ES- -BID l r Done rror am CsrMp':- Vacnir- 2. 22 Pa/g:/04 25:20:22 Pane: 4

Title: PiembrOcl; Duplicate

j_ ; ne Cl e Pronrm Filer\RESRA.D *aily\3; Db1i Erook H--3 SOPSMEAPAfII ReF 2.bid

Source Informatio,=

Source: I

Location:: RooR : I 5: 0.00 v: 2.50 z: 2. 5Dm)

Geometry:: Type: Area Area:I.500.01 mCI Direction: I

Pathwaa::

Direct Ingestion Rate: a.00 h-02 2/Sr)

Fraction released to air: 1.OOE+0

Removable fraction: :.00O0-01

Time co femove: I.S20En04 Iday]

Contaminration::

Nucli je Concentration Dose Conversion Factor ILibrary: FGR 23 Morbidity

C

Ingestion

IPCi/M2) imrem/pCi)

H-3 sOOOE-10 6.400E-OS

ce:

Location:: Room: I x: 1.

Geometry:: Type: Area

Fathwan

Direct Ingestion Rate:

Fraction releasec tc air:

Remc able fraction:

lime -cc Remove:

inhalation Submersion

mxem/pCJi) Imrem/yr/

pCi/m3) I

6.400E-OS O.OOOE+OO

00 y: 2.50 5: 1.501m)

Area:1.50E00S im21) Direction: x

4.OOrE-; 07 !1/hij

Sf000-sIo
:R. .OaOinOO

Ccntaminaion::

Neclide Concentrat-on Lose Conversion Factor (Library: FOR 13 Morbidity

Ingestion Intalation Scbmersion

[pCi/m2n [mrem/pCi; imrem/pci! Imrem/yr/

(pCi/m3)!

I. OOO- IC 6.v -E-Q6 6.400-0 C. 0E-00

r



RE3RE-4½iLC Done Frogrnts Ctpou-, tV rs c-

Title: Piumcrsc.' Gaclicte

. .- Fi- : C : .Foram Filies\?SRAD Fan:ry

l.7-/04 12:14:22 Pacge: S -

y\SILD\P2:m Stoc- n-_ BOPS7EARM-X Rev2.bid

Source: 3

Loca-io<n: Room : I x: 7.50 y: 0.00 2: 1.50(m)

Geometry:: Type: Area Area:4.50£IO Im(2) Direction: y

Fathway

Direct lnoestion Rate: [11hGE-01 i/hr!

Fraction released to air: I.0000E00

Removable fraction: i.OOOE-QI

Time to Remove: 2.S20E+04 iday)

Cortamination:

Nuclide Concentration Dose Conoersion Factor 'Library: FOR 13i Morbidity

:ngestion Inhalation Submersion

(pci/mi3 Imrem/pci) I(rem/pci) ).mrem/yr/

(pCi/m3)j

- 1.00O -iO 6.400E-0Q 6.400E-0G O.OOE+00

Source: 4

Location:: Room: :

Geometry:: Type: Area

Pathway::

Direct Ingestion Rc

Fraction released;

Removable fraction:

Time to Remove:

ccntaminaiorn:

col ide Concertra.t.o

a: 7.50 Y: 5.00 2: l>50(m)

Area:4.50E+01 (c,2) Direction: y

Lte: 4.020E-07 t(1hr)

:o air: 2.000E400

: I. OOOE-O1

l .620E+04 (Gay)

Pose Coraersjos. Fac-or (Library: FGR 13 Morbid ty

Ingestic .nhalatior Submersion

tpCi/mi) cmrem/pci' jmrem/oci) )mrem/yr/

:PCi/m3) I

- I.0OOE-l0 6.400E-OR 6.400E-06 0.00E000

I



CRPE Dose frct:an Coops:, Oeroron 3.22 10/Pt/0O iS:10:22 -Fage: 6

Titl or: Dopiicate

I ,t File C:\?rocrar fiBes\'ttRP Faml
5

\ 3 U fLr'f
0  

Srook H-3 EOPSMEARMIX Rev2.b'c

Source:

tice:: Room : 1 x: 7.SO y: 2.50 z: 0.O0(m)

Geometry:: Type: Area Area:
1
.5OE-0fl lmll Direction: z

Patnway::

Direct 7e srit:on 6R

Fraction released I

Removable fraction

Time to Remove:

Contamination ::

Nucinde Concentration

1ae: 4.07QE-O' ti/hr

:o aur: 1.000ER00

: . 00QE-01

1.r6sOsEO• (day?

Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

(PCi/o2( (mrem/pCi brai/pCi)limrem/yr/

(pCi/m3) 3

H-3 6.6LOE0u 6.400E-08 6.40CE-OS 0C000ECOC

source: 6

Location:: Room : I :: 7.50 y: 2.50 z: 3.001m)

Geometry:: Type: Area Prea:7.50ER01 lm2] Direction: r

Pathway::(
Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-Ti tl/irn

1. 0OOOEts0Q

I. 000E-01

1.820ES04 [day)

Ccneamination::

Nucldse Conc ert rooson Dose Consersion Factor (Library: FGR 13 Morbidity

Ingestion 7uhalarion Submersion

ptci/mRi (mrem/pCil (mrem/pCi) (mrem/yr/

(pCi/m3))

n-3 1.OOOE-:O 6.400E-08 6.40CRE-0 f.0QOEs00

r



___~~rr-t Lor P Prs Focar' Cotter Je-s or --.21 -OF: :0-' .5:10:22 ' Page: 7>

Ti t le : F1 amtorok Dorir cat e

i.-t P.e C: \?rogram Files.ROSRAE Por>'y5002500210m Srool: H-3 8OPSMEARMIX Re:2 .blc

Jation Time: 0 000G0000-GE+CO years

Assessment 'or Tume: i --

'Trme =G. OOE-O0 yr

Source 1nformation

Source: I

Location:: Rfoom:1I-: 0.00y: 250 z: 150 jm3

Gecmetry:: Type: hree Prea:1.50E+i tml) - Direction: x

Fathway::

Direct Ingestion Rate: 4.070E-07 1/hrl

Fraction released to air: 2.OOOE+00

Removable fraction: I.000E-0I

Time to Remove: 1.620EO4 Iday)

Contamination:: NuClide Concentration

oC;i/ m21

1- 3 1 . OOOE-20

Locat ot:: Room:R : : :

Geometry:-: Type: Area

Pathoar::

Direct trngestion Rate:

Practnon released tc a

Femovable fraction:

Time to Remove:

Arfa : -.50 -:

4.0 0 E-07 1/hrj

.- 0000-01

. 620fE+04 bar)

1 .50 tn)

Directon,: -,

Oa l5oe Corcerttrtaon

-_. .0OOOE-. O

r



*- Dose Frooranr. Gu-tot, Versu:, 3.11 it 1/Co .S:10:21 Face: 8

Title: ,c moroo, Du-pl Iate

F . 1 1: 'Oroocac: OilesXREOSrAf am:l,\RUi_.:\ium: Srool: H-3 ?OPSMFARMI:: Re' :0

H t-ouation Time: OOOOObOOtadl vears

Source: 3

cocation: Room : I ::: '.

Geometry: : Type: Area

Pa-hw2y:

Direct Inoestion Rate:

Fraction releasec to air:

Removoable fraction:

Time to Remove:

Cortaminataion:: Nuclide

.;0 v: 0.G00 : 1.50 [i)

.rea:4.5000O2 Im2] Direction: y

4.0700-07 2/hr)

-I . 10GE Or,

I.00OE-0I

;.SIGE+0I [day,

concentration

I pC . /ml2

H-3 1.00O-10

Soource

Location:: Room : i a: 7.50 y: 5.00 z: 1.50 (ml

Geometry:: Type: Area Area:4.50 1Oi [m2) Direction: y

Fathway::

r
Direct Ingestion Rate:

Fraction released to etr

Removable fraction:

Time to Remove:

4.070E-07 il/hr)

1. 000E+00

1.00O-0

I.R20E+04 [day]

Cortaei etoor: : NOclude coco ontratlo-

cH - InS]

H- I2 1. 010 -

Source:

Locationc:: Room : i :.:

Geometry:: Tyoe: Area

FOthway::

Direct ngestior, Rate:

Fractson releaser tc ae:

Removeable ratc: Os

Time to Remove:

.0 y: -. 50 z: 0.00 [In,

Area:7.'0E01 im2l Direction::

9 0. 0 -07 !1/hrr

i.fCE0-: '0

. 0 1 0 0 00E - -.'4 ~ O [0 v

contamiatGion:: Nucclde Concentration

'PC, im2

*-0. 0.500--I1



6000ESR-0U7L0 Lose Procram Ow-cput. V=-sicr. 32-2 10/121w-C t-0iO:2 Pace: 9

Title : PlOun-rook %piicaee

l File : C:\Prccram F.Ies\RESOP.D Pasii'0y\IL3\O-i .Drool - BOPSMEARM4IX Ra-v2.bl

(K atIor Tiire: C.oQooooooooo years

Source: 6

Location:: Room : I x: 7.50 y: 2.50 z: 3.00 [m)

Geometry:: Iype: Area Area:7.50-0I Im2) Direction: t

Pathway:

Direct 7ngestion Rate: 4.070E-07 [1/br)

Fraction released to air: 1.0000+00

Removable fraction: 1I00O-01

Time to Remove: 1.0204E04 iday)

Contamination:: Nu4mlide Concentration

[pci/Mn)

H-3 1.OOOE-10

C.



RESR05.tFUIL toss Frocra r Outoot, iersson Ui 3.22 :0: 20:22 page: 0It-

T- ftle: T-lrbrook Duplicate

( t a-le: C:\Program. Flies\RESRCD ram-;v\RiLo\Plu Srooa: F.- BOPSI4MEzARIX Reel.bld

atieor, T~me ON: D .0 0 D01 years

== RESRAiD-S0:tbooDse Tables=5

Source Coctributions to Receotor Doses

[mrers)

Source Source Source Source Source Source Total

1 4 S 6

Receptor 1 9.39E-1 9.39E-r21 2.62E-2 2 -S2E-20 3.2E-08 4. 69E-20 3.12E-SR

Total 9.39E-t-. l 39E-2. - 2S2E- 2.E2E-2- 3.l2E-08 4-69E-20 3.12E-09

Ce

r



C+FS.2UL' -ConE ores: ax u tout, Version: -. 22 10/17/04 i5:10:.22 Pace: 1:2

2:t ,n:F rrooi: iu02:car.e

.C:-Progrus. Files\RESRAPD Family\eUILC\Rlxs Brool h-S RCPSMEARMIX Rev2.iid

. at'on Time: O.OGQSSOOOOEOO years

* atihway Detaxl of Dcses

i mrem]

Source: I

Receptor External

I OS.OOEDO

Total 0.E~0-

Deposition immersion

C. OOE+OtC 0. OOE+S0

-.O OSaRS 0.00.Ot.C

Inhalation Radon Ingestion

S.84E-22 0.OOE+OO 8.80E-21

5.84E-22 0.0OE+OO 8.80E-21

Source: 2

Receptor

l

Total

External Depositior Imrmersion Inhalation Radon Inoestion

LOS.E+00O .OOE-OOO 0. OOE+0 S . 84E-22 0. OOO0O 8. 80E-21

0.OOE+0 0.OOE+0O0 O.OOE+OO S.84E-22 0. OO+00 6.S80E-21

Source: 3

4?
Receptor Ex;ternal Deposition Immersoon

I 0.OE+00GO O5550 0.OOE+OO

atal 0.OOEuOO O.OCE-OO Q.OOE+OO

inhalation Radon

1.75E-2i O.OOE+00

1.75EF-21 0.0OOE+O0

Source: 4

Receptor

i

Tctal

Source: S

Receptor

Ex rerna I

0. OOE+OO

Ct. OOE+00

Depos i t: or

O . OCE+UO

0. CTEi0

epos I t ion

C. OOE-CO

0. GGE+OO

lunernion

0. OOE+OC

0. OOt'00

-Iersion

0. OOE+00

0. 0OE-OO

Inhalation

I . 75E-21

I- .'E-
2
1

Radon

0. OOEOO

0 . OOE+0O

Ingestion

2. 64E-20

2.64E-20

lngestion

2. 64E-20

2. 64E-20

Ingestion

2. 53E-OS

Ex.ternal

I IQ OOEuO

Total I.D OOS=OO

!nhalation Radon

I.94E-O9 C1.OOE400

1.94E-09 0.OOEO0

Source: c.

Receptor

Tctal

External Dtrposition lonmersaor lnhalation Rador lngestcin

O.OOE+OO G.OOE-OQ C.OO 2 1 O.OOExOS KS- S.S0E+00 4.4OE-20

O.0E+0 'O5 OEaOS O.COE+0 2.92E5-21 O.OE-00 4.40E-20

I



IESRAD-BiTLrt Dose trooram Cutpot, fesirr '.22 :5fl . i- iO: :22 Pace: 12

Title: Plumbrool: Duplicate

at Fie : C:\Proqram Files'.ESRDP.D ilv\SUiDD\Plaw Broo: .- 3 BDSSAPNIX Rev2.b-d

Ta-Jtonmme: 0.GOOOOOOOt+0O years

* Nuclide Detail of Doses

Imrem)

Source: 1

Nuclide Receptor To; al

H-3

H-3 9.3.E-2- SI39E-2l

Source: 2

Nuclide Receptcr Total

P.-3

H-3 9.39E-21 9.39E-21

Naiclide Receptor

F-3

Total

H-3 ' . 32E-20 2. E-

Solirce: 4

Nacli de Receptor Total

F:-3 :.S2E-^0 t.

I



'' RESRAE--U Dose Prsooamr Output, Ve-son _,-2 : 15:0:2^ raoe: l'- i P

TiC= F;-mtroo trurIftate

,- 2e File :\?rocram Phleo\REStkO tam.iiy\BUILP\Rleu Croo: ii-3 BOPSNSP.RMII ReaDlid
yaticn Time: i.OOtC'OOOGE.3t years

Source: S

Nuclide Receptor Total

H-3

H- 3 3. 1t2E-O , . 12E-08

source: C

Noclide Receptor Total

H-3

1-3 4.69E-20 4?69E-2O

C

r



55RES5.A-SUT:_ Doss Progor Oatoi4,p ez Verson 3.23 O/I/C/1 4 it:2:20 rsace:

Title Pm-brs-cy vttiIate

ijle - C:\Prooaa Fi1 es.RESRAED Bamilv\RUTLO\?iv. Broc: S-3 BOFSMEARMIX Re,2.blc

- Summary

RESRPAD-BUTLD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(Imrem)

Evaluation Time [yrj

P . POE+OE

I 0.32E-b

Receptor Bose/Yr Averaged Over Exposure Duration

fb (.rem/yri

K-- >
Esal autain Time ~r)

0 . ORE |P0

1 3.12:E-OP



VR e r Vers or: e.21 IY I ireŽ = C5 -ear :CO'/2004 15:34 Faoce

Su r.ar!- :.EIP.AII Detfalt paamzeters

}: e --umbroo: Sb-surface Mlodi~fed SOVSM-AR7PIRev.RA-D

Table of Corzents

Part : MIx ture Sums a nd Sirnce Radion. clide GuI de.:nas

Dose Conversion Factor (and Related) Parameter Sumeary ... 2

Site-Specific Parameter Summary .................. ...... 9

Surmeary of Patnway Selections .J...... .............. io

Contaminated Zone anc Total Dose Summary ..... ........ 19

Total Dose Comoonents

ime = OO O . ............................... .0

Time =l.OCOE+OO ....... I............ I.... .... ........ 22
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File: FCR 13 Morbidity

Menu I Parameter I

Current I

Value |

I

I Parameter

Defa ult I Name

I

B-l

B-l

B-1

B-l

S-l

B-l

B-I

B-l

B-l

B-l

B-l

B-1

B- I

B-i

B-l

B-1

B-l

B-

B-

B-

B-

B-

B-

B-

B-

D-;

D-1

G -i

Dcse conversion factors

| Ac-227-D

Ag-lG8m+D

Pm- 24 1

I Am-l4I~
IC-lu
Cm-243

Co-6C

Cs-137-+

| Eu-152

Eu-154

Eu-lSS

Fe-SS

|G-152

| H-3

I i-i'9
Na-22

| Nb-94

| Ni-S9

Ni-63

| Np- 27-3D

| Fa-2~1

Pb-210+D

I Pu-23i

I P'J-i39
Pu- 42C

Ra-22.6+C

| Sb-125+2

| Sr-9C+D

I Tc-99
|Th- 2 29+ D

| h-230

U-2 3

Dose cor.e-si. l Saceos f

|APc-227.-D

| Ac-lC6mi
Am I-52

I Cu5S6,
j Eu-1 52

| Fe-55

'or inhalation, mrem/oCi:

rc,< :gEst-or, mrem/pCi:

6. 720E+OC

2. 830E-C4

4.440E-Cl

4g.400E-Ol

2. 090E-06

3.07CE-Cl

2. 190-C04

3. 190E-CS

2.-21CE-0

-860C-04

4. 10E-CS

2.690E-06

2. 430E-l

6.400E-08

7.66CC-06

4.140C-04

2.700E-06

6.290E-06

5. 400E-OI

1 .280E+OQ

2. 320E-02

3 - 920E-C1

4.290E-OI

8. 250E-03

8.60CC-C0.

.867-CS

2 l.OE-C3

8.33CE-06

2.160E+OG

3.260E-CI

1.320E-C-

1 .23CE-Cl

1.180 CE-5

6.7120CE+OC

2.830E-02

4.40CE-Cl

4.4 0CC-Cl

2.090E-06

.07COE-Cl

.I 90E-04

;..190C-OS

2.210E-04

2.860E-04

4.140E-CS

2.690E-06

2.430E-OI

6. 400E-C0

.-740E-04

7.660E-06

4.140E-04

2. 700E-06

6. 290E-06

5 .400E-Cl

I . 280EC00

2. 320E-02

3.920E-Cl

4.29CE-Cl

8.250E-03

8.60CE-5,

1.-.E-C5

l.,'CC-Clr-^E-05

2.1 60E-0C

;.26CE-Ol

1135CC-Cl

:-0E-0O

1.C30E-Cl

1.48CC-Cl

_1.64COE-Cl3

;.61CC-Cl

2.090E-06

2.SCOE-C3

2.69CE-QS

'. GCE-05

6.480C-06

9. SSOE-06

1. 530SE-06

6.070E-0C7

DCF2 I 1

DCF2( 2)

DCF2 3)

DCF2( 4)

DCF2( 5)

DCF2( 6)

|CFC2l) 8)

DCF2( 9)

DCF2 (10)

DCF2)(12)

DCF2 (13)

DCF2( 1 4)

DCF2 (15)

DCF2 (16)

DCF2 (17)

DCF2 (18)

DCF2 (19)

DCF2 (20)

DCF2 (21)

DCF2 (22)

DCF2 (23)

DCF2 (24)

DCF2 (25)

DCF2 (26)

DCF2 (27)

DCF2 (29)

DCF2 30.

DCF2 (31)

DCF2 132

DCF2 (33)

DCF2 (34)

3CF2 (35)

DCF2 (36)

DCF2 (37i

DCC2 (38)

DCF3i 1)

DCF3C 2)

DCC3) 3)

DCC3C 4)

DCF3 5)

DCF3i 6)

DCCF3( E

DCF3C 9)

DCCFC 10)

DCF3 (12)

DCF3 (13)

DCF3 ()14)

1.4d 82- 02

7.620E-06

3. 64 CE-C3

3.963C-C3

2. G9CE-06

2. 51CC-C3

2.690E-05

S . GOOEC-C0

6.48CC-06

9. SSOE-05

I .53CE-06

6.0C70E-O.
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File: F5R 13 0Morbidity

menu I Parameter

Currect j

Value I Default

I Parameter

I Niame

D-1|

D-1
D-3C-i

D-1

D-1|

D-1j

D-1j

D-1|

D-1j

D-1|

D-i

D-1j

D-i

D-1j

D-1|

D-1i

D-1i

D-1
r 4

f ~I

D-1 |
Di-1|

D-34

D-i --

fl-34j

El 4
D-34

0-34;D-3

D-3

3-34

C-34

D-34j

D- 34j0e-

!

Gd-152

I-129

Nb-94

N'i-59

Ni -63

Np- 23 7+D

Pa-231

Pb-2104+D

Pi- 23F

Pu-239

Pu-241+fD

Ra-226+D

Sb-125-D

Sr-90+D

Tc-99

Th--229+D

Th-230

0-233

-04

UI-2?5+D

t1-236+0

.61CE-04

6 40OE-08

2.76DE-04

3.3 0SE-05

7.140E-C6

2.100E-07

5.770E-07

4. 440E-03

1.060E-C2

7. 270E-03

3.200E-03

3.402E-03

6.100E-01

1.330E-03

3.647E-06

1.530E-04

1.460E-06

4.030E-03

5.480E-04

2.890E-04

2.830E-04

2.670E-04

2.690E-04

1.610E- 0

6.4010E-O

2.760E-04

7.;40E-06

1.100E-07

5.770E-07

4.440E-03

1.060E-02

7.270E-03

3.200E-03

3.540E-03

6.850E-0O

1.330E-03

3.647E-06

1 530E-04

I.460E-06

4.030E-03

5.4 80E-04

2. 890E-04

2.830E-04

2.670E-04

2.690E-04

Food transfer factors:

Ac-22_+_ plant/soil concenr-raicrn ratio, dimensionless

Ac-222+D , beef/livestock-intave ratic, pCi/k0'/!pCi/c/

h.-22'+D , mil:/livestoc(:--nta):e ratic. spCi/L1/1.pCi/d)

As-108m.+D, plant/scil concentration ratio, cimensonsless

Aq-iO8m+.D, beef/livestock-intaiye ratic, ipCi/6o)/(pCiL/dc

Ag-lONTm+fi m -k/hivestoc:-intake ratio, (pCi/L4/ipCi/d1

An-24 1 ,piant/soil concenttaticn ratio, dimensionless

.Rm-244 , beef/livestock-intake ratic, (pCi/k9)/(pCI/d)

i,-1 , lk/iestoc)-intake ratio, 'pCi/L)/IpCi/d)

A's-243-D . piarlt'soil concernrat-ro rat c, d mers ooIess

s.:3Dbeef/iivestocl:-Intake ratic, '-/gipid

1__ m i:/li-vestock.-intake ratic, o.Ci/L) /Cpi/dI

C-14 , plant/soil concentration ratio, dimensionless

C-'- , beef/livestock-intaie ratio, 'pCi/k)i/(pCi/d)

C-iL . milk/i-vestock-intal:e rat-c, (pC /Li/ (Ci/d)

Cm-24 , plant/soil concentration ratic, dimensioniess

Cm-23 -, beef/ilivestoc)--intake ratio, .pCi/lg)/(pCi/d)

Cm-243 , iil:/ iivestocic-intake ratio, (pCi/L)/(pCi/d)

DCF3 t1I5)

|DCF03(16)

j DCF30 03

DCF03(18)

DCF30(319

0DCF3(20)

|DCF3)21)

|DCF03(22)

| DCF3)23)

| DCF3(24)

j 0CF3125)

| 0C(261)

| DCF3(27)

DCF3(229)

| 3CF3(30)

DCF3(31)

| DCF3(32)

| DCF3(33)

| DCF3(34)

DCF3)(35)

j DCF3)36)

| DCF3)37)

I DCF3(38)

6R21 1,1;

I 6 F 1 2,

|RTF ( 2,-j

! RTF2 2,23

RTY (2 3,311

| RTF6 2,2)

| R622 3,3)

1 2)4,1),

j RTF6 4,3

| 672) ?,2)

RI 622 5,2)

|RTF,( 5,3)

j RTF2( 6,)

)TF( 6,2)

| RTF2 6,3)

2.500E-

2. OCC£-

2.0 0OE-

G.3

-05

C,

2 .

2 .

SOOE-

O00E-

030E-

-03

0-O

0-Q

I. 'OOE-0:

3.000}-03

2.100E-02

1.300E- 0

5.0'OOE-0

2.0COE-06

1. OOOE-'-

5. COOE- C_
2. OOE-06

3.1 OOE-02

1.2000-02

1. 0OOE- 03

2.000E-05

2.OOOE-06

5 000E- C i

OOOE-5 3

.500E-02

3 .0000-

5 .0002F-

2.0000E-

-03

05

06

1.I 0COE-03

10. OOE-Oi

2. OOO-06

1. -00E000

3.1 OOE-02

' ..2COE-52

i. OO0E- 03

2.000E-05

2. OOO-06
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( Dose Conversion Factor and Related) Parameter Smama-v (continued)

F le: FGR 13 Morbidity

| Current Parameter

Menu Parameter I Value D Default Name

D-34 Co-6 , plant/soil concentration ratio, dimensionless 8.000E-02 8.1000E-02 RTF( 8,1)

D-34 Co-60 . beef/livestocr-intake ratio, (pCi/l/koI/pCi/d) 2.000E-02 2.000E-02 RTF( 8,2)

D-34 Co-60 , milk/livestock-intak;e ratio, (pCi/L)/(pCi/d) | 2.000E-03 2.00OE-03 j RTF( 8,3)

D-34 | I I

D-34 Cs-137+D , plant/soil concentration ratio, dimensionless 4.000E-02 | 4.000E-02 j RTF( 9,1)

3-34 Cs-137+D , beef/livestock-intake ratio, )pCi/kg)/(pCi/d) | 3.000E-02 | 3.000E-02 | RTF) 9,2)

D-34 Cs-13>D , milk/livestock-intake ratio, "pCi/L)/(pCi/d) 8.000E-03 8.000E-03 | RTFF 9,3)

D-34 j I I I

D-34 |Eu-15 , plant/soil concentration ratio, dimensionless | 2.500E-03 2.500E-03 | RTF(10,1)

D-34 Eu-ll2 . beef/livestock-intak:e ratio, (pCi/k)g/(pCi/d) 2.000E-03 | 2.000E-03 RTF(10,2)

0-34 Eu-152 nmlk/livestock-inta):e ratio, (pCi/L)/(pCi/d) | 2.000E-05 2.000E-05 RTF(10,3)

D-34 I I
D-34 Eu-154 , plant/soil concentration ratio, dimensionless | 2.500E-03 | 2,500E-03 | RTF(12,1)

D-34 SL-154 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) | 2.000E-03 | 2.000E-03 | RTF(12,2)

D-34 Eu-154 , rrill-/livestock-intale ratio, (pCi/L)/(pCi/d) 2.000E-05 j 2.000E-05 | RTFl12,3)

D-34 | I I
D-34 Eu-llS , plant/soil concentration ratio, dimensionless [ 2.500E-03 ( 2.500E-03 j RTF(13,1j

D-34 jEu -lSS , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-03 2.000E-03 RTF(13,2)

0-34 En-lS , milk/livestock-intake ratio, (pCi/L)/(pCi/d) j 2.000E-O5 | 2.000E-05 RTF(13,3)

_ Fe-55 , plant/soil concentration ratio, dimensionless 1.OOOE-03 j l.OOOE-03 RTF(14,1)

0-34 j Fe-55 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 2.000E-02 2.000E-02 RTF(14,2)

D-34 Fe-Sl , milkl/livestock-intake ratio, (pCi/L)/(pCi/d) | 3.000E-04 3.000E-04 RTF(14,3)

D-34 | I

D-34 Gd-152 , plant/soil concentration ratio, dimensionless 2.500E-03 |.1001-01 RTF(15,2)

D-34 !Gc-52 , beef/livestock-intake ratio, )pCi/ke;/(pCi/d) 2.0001-03 | 2.000E-03 | RTF915,2)

D-34 | Gb-Ill , 5 nilk/2ivestoci-intake ratio, )pCi/L)/)pCi/d) 2.000E-0 | 2.00CE-05 RTFtiS,3)

0-341

D-34 J H-I , plant/soil concentration ratio, dimensionless 4-800E-00 j 4.8001O0| RTF(16,1)

D-34 H-_ , beef/livestock-intake ratio, (pCi/kg)/)pCl/d) j 1.200E-C2 j 1.270E-02 | RTFiI6,2)

D-34 J H-3 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) j 1.000E-02 l.OOOE-02 |RTF(16,3)

D-3 |

D- |4 j -1ll , plant/soil concentration ratic, dimensionless j 2.000E-02 j 2.000E-02 RTF(17,1)

43 | 1-129 , beef/livestock-intake ratio, ipCi/k)i/)pCi/d) 7.0OOE-03 J 7.000-03| RTF(17,2)

D-34 | 1-129 , milk/livestok-intake ratio, (pCi/L!/(pCi/d) l OOO-02 |.OOOE-02 j RTF(17,3)

C-34 | i

D-34 1 9 -22 . plant/soil concentration ratio, dimensionlems [ 5.000E-02 5 .OOE-02 |RTF(18, 1

D--4 | 9a-22 . beef/iivestock-intake ratio, pCi/kgi/(pCi/d) |.000E-02 |.OOOE-02 |RTF(1E,2!

D-34 | 1a-22 , mIlk/Iives-tck-intake ratio, IpCi/L)/(pCi/d) 4.000E-02| 4.000E-02 | RTF)lr,3)

0-341 | I I
D-34 I Nb-94 , plant/soil concentration ratio, dimensionless I 1.000E-02 1l.OOOE-02 RTF(919,11

D-34 | Nb-94 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) I _.OOOE-071 -.OOOE-07 3RTF(19,2)

D-34 1Nt-94 ! milk/livestock-intake ratio, )pCi/L)/)pCi/d) | *.OOOE-06 2.000E-06 j RTF(19,3)

D-34 | I I

I 14--59 , p.ant/soil concentration ratio, dimensionless 15.000E-Cl 1.5OOOE-02 P 9TF(20,1l

| N:-59 ! beef/livestock-intake ratic, ipCi/ko)/pCi/d) 5.OOOE-03 |.000E-03 | RTF(20,2)

D--4 j Ni-59 , milk/livestockl-ntake ratio, (pCi/L)/(pCi/d) 2 2.000-02 2.00E-02 RTF(20,3)

D-14 I I I
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C Dose Conversicr Factor and Relate:d Parameter

File: FGP 11 Morbidity

Summary (conzinued;

menu I
Current I
Value IParameter

D-3z

D-34

D-34

D1-34

D-34

D-34

D-34

D-3s

D- 34-

D-34

D-34

D-34

D- 34

D-3 4

D-84

D-34

])-14

D-34

D-34

D-34

D-34

D-34

D.- 4 1

D-A

D- -~4

D-34

D- 4'

D-341-14

D-34

D- 34

D- 3 4

D-34

D-34

D-34

D1-34

D1-34

Ni-63

j- N-E3INli-el

Np-237 D

Np-237.D

| Np-237+D

Pa-I2l

Pa-231

PaI-,I

Pb-2104D

|Pb-210+D

Pb-210-L

PI lI
Pu-23l

Pu- 23i

Pu-238

Pu-239

I - 25

| Fu-241-141

Pu- 24 - 11

Pu-241+D

! a-22 6+.-

| a-22 64-

Sb- 1 25-.-

Sb- :125+D1

| c-125'+D

S-P 0.

t- S -0-D

90Sr-90-r

, plant/soil concentration ratio, -iimensionless

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

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/E);/(pCild)

mill/livestock:-intale ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

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

milk/livestock-intake ratio, (rCi/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/livestocl:-intake ratio, ipCi/kg)/(pCi/d)

millk/livestock:-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

,beaf/iivestock-intae ratio, (pCl/ka(/(pCi/d)

m >i l./iivestocl-intake -atis,-[pCl/L)/(pCt/o[

plant/scil concentration ratic, dimensionless

,eef/livestock-Žntake ratio, pCi/kg)/(pCi/d)

silk/livestock-intake ratio, (zCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestocl:-intak!e ratio, (pCi/ko(/ pCi/d(

,m.lk/livestock-intake ratio, (pCi/L)/(pCi/d)

pl2nt/soi: concentratIcn ratio, dxmensironless

,beef/izvsstock.-int~ake ratio, slci/uls/ (pci/d

,sli:/li-esttoc-intake ratio, ipCi/LL/(pCi/di

plant/soil concentration ratio, dimensionless

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

, miik/livestock-intak:e ratio, (oCi/t)/(pCi/d)

plant/scil concentration ratic, dimenstonless

beef/iivestock:-intake ratIo, pCi/kg)/(pCi/d)

,m~iiP/'ivestock-intak~e ratio. ipCi/L)/ipCi/d;

S.OOOE-02

5. OQOE-03

2.01111E-Cl

2 0001E-02

1 OOSO-03

5. OOOE-06

1.0OOO-02

5111001-1165.GDOOE-03

- OOOE-02

8.1 OOOE-04

3 000E1-04

1 .000E1-1

10- OOOE-04

11 OOOE-06

I1 OOOE- 03

1. OOOE-04

1 OOOE-06

I1,OOE-C3

1OOOE-04

- 00o-C-6

i

I

2

i

Default

5110001-02

2.001E-02

2.OOOE-02

5,000E-03

5.000E-06

2 . OOE-02

.OOOE-03

S.000E-06

OOOE-02

3.00E-04

S.OOO-03

OOOE-064

- 000S-046
l.OOOE-06

8.000E-04

30001E-04

1OOOE-03

OOOE-04

.00011-0k

.00011-02

1 OOOE-06

.1OOOE-03

10OO0E-02

1OOOE-06

11OOOE-04

0009- C11

.100OF1-Cs-

-C000-03-

.1OOOE0-G4O

.OOOE-04

OOOE-03

L000E-03 j

I. OOOE-02

!0011O-06

Parameter

Name

RT I(2l li,1

RTF(21, 2)

PTF(21, 3

RTF(22, 2

FTPi22, 2)

RTF (22,3)

RTF(23,1)

RTFP23, 2)

RTFT(23, 3)

RTF(24, 1)

RTF(24, 2)

RTF(24, 3)

RPTF(25,1)

RTF(2S,2)

RTF(25, 3)

RTP(26, 1)

RTF(2 6, 2)

RTF(26, 3)

RTF(27,1)

RTF(27, 2)

RTF.2 7,

RTF-96, j

RTF(29,2;

RTF (29, 3)

RTF(30,1i)

RTF (30, 2)

RTF(30, ^)

FTPF31,1

RTPF.-i, 2

RTF(32, 2)

RTF(3 2, 2)

RTF(32,33

ITP(33, 1)

RTF(33,2)

ZTF;(33,3)

I

4. OOOE-

1. 000E-

1 OHOE-

-C2

-C3

-03 I

1. OOO1-C2

-. OOO-04

3. OOOE-CO

8.000E-513

2.0GOE9-13

2

2

Tc-99

Tc-99

Tc-99

5.000OE-40

1. O0OE-04

0. OOE-03

:OOOE-03

-1 OOQE-0

5. 00CE-06

5

Cu I Th-22'9-D

I T'--225-E

D-^ | I n.- - 2 9 -D

D- -, |,

I
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Summary . RES.hO Default Parameters

File : Plumbrool: Subsurface Mcdified BoPSmNSARMIC:Rev2.RkD

k - I Dose Conversion Pactcr (and Related) Par

004 15:34 Page 6

rameter Summary (continued)

File: FSR 13 Morbidity

Menu I Parameter I

Current I

Value I

D-3'

D-34

D-34

D-34

D-34

D-3I

D-34
D-39

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-5

D-5

D-S

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-S

D-S

D-S

D-5

D-5

D-5

D-5

D-5

D-S

D-5

D-S

D-S

G-S

o_' D-S

D-~

| Th-230

-h-230

I Tn-230

I

0-233

0 U-233

I U-233

I

I U-234

-t2-^34

-i -234

1 U-235+D

| U-235+D

I U-235+D

I

U-238+D

I U-238+D

|0-2384D

plant/soil concentration ratio, dimensionless

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

milk/livestock-intake ratio, ti/5)/)pei/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, tpCi/kg)/(pCi/d)

milk/livestock-intake ratic, !pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

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

milkl/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)

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D , fish

Ac-227+D , crustacea and mollusks

I Ag-lOSm+0, fish

IAg-108m+G, crustacea and mollusks

1.000E-03

1000E-04

5.000E-06

2.5005-0O1

3.400E-04

60OOE-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

1.500E+01

1.000E+03

5.000E+00

7.700E+02

3.OOE+01

1.OOO03

3.0001+Ol

1.000E+03

5. 00E004

9.100=+03

1-000E+01

1.000E-03

3.000E+02

2.000E+02

2.000E+03

1.000E+02

5.000E+01

1.000E+03

5.000E+01

1.OOOE+03|

Parameter

Oefault Name

1.000E-03 | RTF(34,1)

1.000E-04 R PTFt34,2)

5.000E-06 | RTF(34,l)

2.500E-03 I RTF(35,1)
3.400E-04 | RTF(35,2)

6.000E-04 16RTF(35,3)

2.500E-03 RTF(36,1)

3.400E-04 RTF1(36,2)

6.000E-04 jRTF)36,3)

2.500E-03 | RTFt37,1)

3.400E-04 I RTF(37,2)
6.000E-04 RTFl37,3)

2.500E-03 | RTF(38,1)

3.400E-04 | RTF(36,2)

6.000E-04 I RTF638,3)

1.500E+03 BIOFAC0 1,1)

1.000+E03 j BIOAC( 1,2)

5.0005+00 BIOFAC0 2,1)

7.700E+02 I B06FAC) 2,2)

3.COO+0l |2IOFACt 3,1)

1.0004E+03 BIOFAC0 3,2)

3.000E+O÷ 1 BOiAC 4,2)

1.000E+03 BIOFAC0 4,2)

5-000E-04 1 B06FACt 5,1)

9.100E+03 BI0FACt 5,2)

3.0005+01 | 6BIOFAC 6,1)

1.000E+03 | B20FACt 6,2)

3.000E+02 | B50FAC) 8,1)

2.000E+02 BIOFAC2 6,2)

2.000E+03 BIOFAC0 9,1)

1.000+E02 f BI0FAC) 9,2)

5.000E+01 | BI0FAC(10,i)

1.0005DE+v3 |BJ0FAC6 0,2)

5.000E+01 BIOFACt12,1)

1.000E+03 BIOFAC(12,2)

I Pm-241

I Am--241

I fish

I crustacea and mollusks

| Am.-243+0 , fish

I Žn-243+D , crustacea and mollusks

C-14 , fish

C-14 , crustacea and mollusks

0 -2-24 , fiSh

Cm-29 ,c rustacea and mollusks

| Co-60 , fish

| Co-60 , crustacea and mollusks

| Cs-137+DO, fish

C|-l37÷0 , crustacea and mollusks

I Eu-152

|Eu-l 54

-ED-154

,fishF

I crustecea and mollusks

, fish

,cr-ustacee and mollusk~s
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Summary 7 RESRAD Default Paerameters

File : .lumbrook Subsurface Modified SOPSMEAPMIXIRev2.PAD

.I-...

TI,-" Dose Conversion Factor (and Related) Parameter Sumnarv (continued,

File: FGR 13 Morbidity

Menu I Parameter

I Current

Value

I Parameter

Default I Name

D-5

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-5

D-5

D-5

D-S

D-S

D-S

D-S
I

L1-

D-5

D-S

D-5

D- S

D-S

D-S

C-S

D-S

D-S

D-S

D-S

D-S

C-I
C- S

D- S

D-S

D-C

D-S

D-I

D-5

D-S

D-5

| Eu-lSS

| Eu-IlS

I
| Fe-IS

I Fe-Il

I
| Gd-152

I Gd-152

I
| H-3

8 -3

1 I-129

1 I-129

I

I Na-22

| Na-22

I
I Nb-94

I Nb-94

I
I Ni-S9

Ni-S9

| Ni-63

! Ni-63

I
|Np-237-+

I Np-237+-

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

,fish

,crustacea and mollusks

5.OOOE+G1 5 |OOOE j BICFAC113,l)

1.000E+03 j 1.000E+03 I BIOFAC(13,2)

2.000E+02 | 2.000E+02 BIOFAC(14,2)

3.200E+03 | l.200E+03 j BIOFAC(14,2)

2.500E+01| 2.500E+i-Ol BIOFAC(1l,1)

1.QOE-+03 I 1.OOOE+03 BIOFAC(25,2)

1.OOOE+00 | 1.000E+00| BIOFACtl6,1)

1.000DEOQ |iOOOE+00 BIOFAC(l6,2)

I I
4.000E+01j 4.000E+01 BIOFACJl7,1)

5.OOOE+00 5.000E+00 SIOFAC(l7,2)

I I
2.000E+01 2-00OE+01 SIOFAC16,2)

2.000E+02 2.000E+02 |IOFAC(18,2)

I I
3.OOOE+02 3 000E+02 | BIOFAC(19,I)

1.000E+02 | 1.0DOE+02 BIOFAC(a9,2)

1.OOOE+02 I 1.OOOE+02 BIOFAC(20,1)

1.000E+02 1.000E+02 BIOFACI20,2)

I I
1.000E+02 1.000E+02 BICFAC(21,1)

1.00QE+02 j.00GE+02 BIOFAC(21,2)

3.OO0E+01 -.000-E+0-C BICFAC(22,1)

4.000E+02 4.000E+02 BIOFAC(22,2)

1.000E+01 1.OOOE+01 EIOFAC(23,l)

1.100F+02 [ 1.1O-E+02 | BIOFAC(23,2)

I I
3.OOOE+02 3.000E+02 BIOFAC(24,l)

1.000E+02 1.000E+02 |IOFAC124,2)

3.000E-l | 3.000E+01 | BIOFAC(25,l(

1.000E+02 | 1.000E+02 BIOFAC(25,2)

3.000E+01 | 3.000E+01 | BIOFAC(26,11

3.OO0E+01| 3l.000E+01| BIOFAC(27,1)

1.000E+02 j .000E+02 |BIOFAC(27,21

5.000E+01 5.000E+01 |BIOFAC(29,1-)

2.500E+02 [ 2.500E+02 BIOFAC(29,21

1.000E+02 1.OOOEE02 | BIOFAC130,I)

1.000 E+01I 1.000E+01 | BIOFAC(30,2)

D , fish

D , crustacea and mollusks

I Pa-231 , fish

I Pa-231 , crustacea and mollusl:s

I
I Pb-210+D , fish

I Pb-210+D , crustacea and mollusks

P-u-lIP

I Pu-239

|p u-2 39

fish

I crustacea and mollusks

, fish

I crustacea and mollusks

I Fu--41+D , fAsh

I Pu-241+D , crustacea and mollusks

IRa-226+D , fish

I ?Ra-226*0 , crustacea and mollusks

j Sb-125+D , fish

j Sb-125+D , crustacea and mollusks
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Summary : RESRk5. Default Parameters

6H le : Flumbrook Subsurface Modified BOPSMEARMIRev2.RA.D

.. , Dose Conversion Factor (and Related) Parameter Su'Jmmary Icontinued)

F6le: FSR 13 Morbidity

Menu I Parameter

Current I

Value

D-5

D-S

D-5

D-5

D-5

D-5

D-5

2-5

D-5

D-5

D-5

D-5

D-5

D-S1

D-5

D-S

D-5

D-5

D-5

D-5

D-5

| Sr-90+D , fish

I Sr-90+D , crustacea and mollusks

I Tc-99

I Tc-99

, fish

I crustacea and mollusks

I Th-229+D , fish

I Th-229+D , crustacea and mollusks

I Th- 230
1Th-230

I 0-233

I U-234

I fish

I crustacea and mollusks

I fish

I crustacea and mollusks

I fish

I crustacea and mollusks

6.OOOE+01

I 1 COOE+O2

2.000E+01

5.000E+00

|.000E+02

| 5.000E+02

|.000E+02

| 5.000E+02

1.000E+01 |

| 6.000E+01 |

I I
1.000E+Q1 |

| 6.000E+01

I I
| 1.000E+01

| 6.000E+01 |

| 1.000E+0l |

|6.000E+01|

Parameter

Default | Name

e.OOE+01 | BIOFAC(31,l)

1.000E+02 | BIOFAC(31,2)

2.000E+Q0 BIOFAC(32,1)

5.000E+00 | BIOFAC(32,2)

2.000+02 BIOFAC(33,1)

5.000E+02 | BIOFAC(33,2)

1.000E+02 | BIOFAC(34,1)

5.000E602 BIOFAC(34,2)

1.000E+01 BIOFAC(35,1)

6.000E+01 | BIOFAC(35,2)

1.000E+01 BIOFAC(36,1)

6.000E+01 BIOFAC(36,2)

1.000E+01 BIOFAC(37,1)

6.000E+01 BIOFAC(37,2)

1.000E+01 BIOFAC(38,1)

6.000E+01 BIOFAC(38,2)

I U-235+D , fish

I U-235+D , crustacea and mollusks

I
I U-238+D , fish

I U-238+D , crustacca and mollusks

1`�
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SuenvarV : RESRAD Default Parameters

File : Plumbrook. Subsurface Modified BOPSMEARriIXRev2.PF.D

Site-Specific Parameter Summery

Menu| Parameter

User

Input I Default I
I I

Used by RESRAD I Parameter

(If different from user inputj I Name

RollI

R011 I

R011 I

Roll I

R011 I

R011 I

ROIl
Roll I

R011 I
Roll I
ROll|

POll I
Roll I

Roll I

I
R012 I

R012 I

Area of contaminated zone )m'
t
2)

Thickness of contaminated rone (m)

Length parallel to aquifer flow Wm)

6asic radiation dose limit )mrem/vr)

Time since placement of material ,yr)

Times for calculations (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

(yr)

Iyr)

Iyr)

(yr)

)yr)

tyr)

(yr)

)yr)

Initial principal radionuclide

Initial principal radionuclide

R012

R012

ROlZ

R012

R012

R012

R012

R012

RO12

RO12

R0ll

R0ll

P0ll

R0ll

Roll
ROll2
R012

R012

R012

R0122

R012

R01 2

R012

R012

O I

R012 I

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

lnitial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionucl ide

(pCi/g):

epCi/g)

(pCi/g)

epCi/g)

(pCi/g):

( ipCi/a)

(pCi/g)

(pCi/g)

(pCi/g)

epCi/gl

epCi/g)

(pCi/g)

(pCi/g)

(pCi/g)

(p? Ci/g!

(pci /GI

)pci/g)

(pCi/g)

(pCi/g)

(pCi/L!

(pci/L!:

(pCi/LI

jpCi/ I:

tpCi/Li

(pCi/L):

(pCi/L)

(pCi/L)

(pCi/L)

(pCi/LI

(pC /Li

(pCi/L)

(pCi/L)

(pci/L!

Ag-108m

Am-241

C-14

Cm-243

Co-60

Cs-137

Eu-152

Eu-154

Fe-Is

P-3

I-129

Nb-94

Ni-5I

Ni-63

Pu-23l

Pu-236

Pu-241

Sr-9O

Tc-99

U-234

Ag-108m

Am-241

C-l4

Cm-24 3

Co-60

Cs-137

Eu-152

Eu-1 54O

Fe-IS

H-3

r-129

Nb-94

Ni-5I

Ni-63

Pu-238

3.850E+03

3 000E+00

7.000E+Ol

2.500DE+0

1.OOOE+OO

1.OOOE+00

3. 0000E+0

1.OOOE+01

3.000E+01

1.OOOE+02

3.000E+02

1.OODE+03

not used

not used

6.000E-02

1.300E-0O

5.800E-01

2.000E-02

5.220E+00

7.460E+00

1.300E-01

1.100E-01

1.980E+00

6.653E+01

6.000E-02

3.000E-02

4 .500E-01

1.366E+01

4.000E-02

2.000£-02

3.200E-O1
3.0106±00

1.200E-01

1.OOOE-02

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

1.OOOE+04

2.000+00

l.00OE+02

2.500E+01

O.OOOE+00

1.OOOE+00

3.0006E00

1.OOE+01

3.000E+01

1.OOOE+02

3.0006+02

1.OOOE+03

0.0OOE+00

O.OOOE+OO

O.OOOE+00

O.OOO+OO

O.OOOE00

0.OOOE+OO

0.OO0E+OO

O.DOOE+00

O.OOOEQ00

O.OOOE+OO

O.OOOE+OO

OOOOE+OO

O.OOOE+OO

O.OOOE+00

O.OOOE+00

0.000E+00

O.OOOE+O

0.000E+00

0.000E+00

0.00E000

O.OOE+00

0.000E-OO

O.0OOE+00

G.OOOE+00

O.OOO+OO

0.00OE-00

O.0OOE+OO

O.0OOE+O0

0.000E+00

O.00OE+O0

0.0006+O0

0.000E+00

0.OOE+Q00

0.OO0E6+0

0.000£+00

0.0DQE+00

0.QQQE+00

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

_ _

I AREA

| THICKO

LCZPAQ

BRDL

I TI

Tl 2)

T7 3)

T( 4)

|T 6)

T) 7)

)T 8)

|Tf 9)

T(1Q)

Sll1 2)

Si( 3)

S1( 5)

7){ 5)

Si)10)

1 (12)

51 (14)

1 (16)

1 (17)

Si (19)

51(20)

SI1)21)

511(25!

S91(26)

S1I27)

51(31)

S1(32)

S1(36)

WIl 2)

WIl 3)

WIl 5)

WIl 6)

W l) 8)I

WI) 9)

IWI(iO)
W1 (12)

WI1(14)

hl (16)

W1(17)

WI(21)

WIM(25)

Initial principal radionuclide

Initial principal radionuclide

Concentration in oroundwater

Concentration in oroundwater

Concentration

Concentration

Concentration

Concentration

Concentretion

Concentration

Concentration

Concentration

Concentration

Concentration

Concentration

in groundwater

:n grouradwater

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

si groundwater

in groundwater

In groundwater

in nroundwater

R012 | Concentration in groundwater

R012 I Concentration in groundwater
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Summ~ary: RES.D Default Parameters

File :Plumbroo! Subsurface Modified BOPSK6ARMIXRev2.RRAD

Site-Soecific Parameter Summary (continued)

User I I Used by RESRAO j Parameter

Menu P 2arameter j Input Default (if Cifferent from user inputi Name

R012 Concentration in groundwater (pCi/L): Pu-239 rot used | O.OOOE+600 --- W1{26)

R012 I Concentration in groundwater (pCi/L): Pu-241 rot used | O.OOOE+00 --- I W1(27)

R012 | Concentration in groundwater (pCi/Ll: Sr-90 not used |O.OOOE+00 W1(31!

R012 I Concentration in groundwater (pCi/L): Tc-99 not used | O.OOOE+000 j W(32)

R012 Concentration in groundwater (pCi/L): U-234 not used | O.000E+00 --- W1(36)

R013 | Cover depth (m) O.OOOE+00 O.OOOE+00 --- COVERO

R013 Density of cover material (g/cm3)| not used 1.500+00 --- DENSCV

R013 | Cover depth erosion rate (m/yr) not used I .OOOE-03 t VCV

R013 | Density of contaminated zone (g/cm*3)| 1.560E+00 1.500SE+00 DENSCZ

R013 | Contaminated zone erosion rate (m/yr) 1.000E-03 |.OO0E-03 j VCZ

R013 Contaminated zone total porosity 4.100E-01 4.000E-01 | - TPCZ

R013 Contaminated zone field capacity 2.000E-01 2.000E-01 I --- I FCCZ

R013 Contaminated zone hydraulic conductivity (m/yr) 8.600E-01 | 1.000E+01 --- HCCZ

R013 I Contaminated zone b parameter | 1.400E+00 5.300E+600 BCZ

ROll Average annual wind speed im/sec) - 2.000E+00 | 2.000E+00 j --- j WIND

R013 H humidity in air (g/m''3) |.000E+00 S.000E+00 --- H BUMID

R013 I Evapotranspiration coefficient | 5.000E-01 5.OOOE-01 --- |VAPTR

R013 I Precipitation im/yr) |.600E-01 | 1.000+00 --- PRECIP

Rnl3 Irrigation (m/yr) 1.040E+00 2.000E-01 RI--- 6

- Irrigation mode | overhead j overhead j --- IDITCH

.i3 Runoff coefficient | 2.000E-01 | 2.000E-01 R -UNOFF

R013 I Watershed area for nearby stream or pond fm'12) j 1.000E+06 1.00OEs06 I --- I WARZA

R013 A Accuracy fox water/soil computations | 1.000E-03 1.000-3 --- EPS

R014 | Density of saturated zone (g/cm''3) 1.460E*O0 | 1.500E+00 | - DENSAQ

ROl9 | Saturated zone total porosity | 4.500E-01 | 4.0GOE-01 | --- | TPSZ

R014 I Saturated zone effective porosity I 2.000E-01 I 2.000E-02I --- E EPS2

R014 I Saturated zone field capacity I 2.000E-01 I 2.000E-01 2 --- 7 FCSZ

R014 | Saturated zone hydraulic conductivity (m/yr) | 1.070E+03 1.000OE+2 | --- I HCSZ

R014 I Saturated zone hydraulic gradient I 4.500E-03 I 2.000E-02 __ HWT

6014 I Saturated zone b parameter | not used | 5.300E+00 BSZ

R014 | Water table drop rate tm/yr) 0.000E+00 1.000E-03 1 --- I VWT

R014 well pump intake depth (m below water table) | 2.010E+00 1 1.OOOE+01 j --- | DWIBWT

6014 M Nodel: Nondispersion iND) or Mass-Balance (MB) I MB | ND I -__ | MDDEL

R014 I Well pumping rate (m-3/yr) | 1.1lOE+02 | 2.500E+02 | --- | UW

R015 I Number of unsaturated zone strata t 1 1 --- _ NS

R015 I Unsat. zone i, thickness (r) O.OOOE+00 I .000+00 --- Il)

RQ15 I Unsat. zone 1, soil density (g/cin-3) I 1.560E+00 1 l.50E00 j --- DENSUZ(1)

R01S | Unsat, tone 1, total porosity v 4.100E-02 | 4.000E-01 T - |PUZ(1)

R015 I Unsat. zone 1, effective porosity I 3.0006-01 I 2.000E-01 I --- I EPUZ(1)

R015 | Unsat. zone 1, field capacity | 2.000E-01 | 2.000E-01 | --- | FCUZtl)

RO1 U jnset. zone 1, soil-specific b parameter | 1.400E+00 | 5.300E-O | --- . | BUZ(1)

R01S | Unset. zone 1, hydraulic conductivity (m/yr | 1.262E+03 1 l.000E01 1 --- H NCUZ 1I

( :;
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Summary: RESkkAC Default Parameters

M File : Plumbrook Subsurface Modified BOPSMNPN.)I.'Rev2.RhAD

(7"~"' .Site-Specific Parameter Sumreary (continued)

User I Used by RESRP.D Parameter

Menu Parameter | Input | Default (Tf different from user input) Name

1,II II
R016 Distribution coefficients for Ac-10m I I I

R016 Contaminated zone (cm"3Ig) 0.000E+00 j Q.OOOE+00 -- DCNUCC) 2)

R016 Unsaturated zone 1 (cm'3/g) 0.000E÷00 I 0.000E+00 -- _ DCNUCU( 2,1)

R016 j Saturated zone (cm''3/go j 0.000E+00 0.000E+00 | DCNUCS' 2)

R016 j Leach rate (/yr) 0.000E+00 0.000E+00 |7.024E-01 ALEACHt 2)

R016 j Solubility constant | I.OE+0 0.000-E+00 | not used SOLUBRE 2)

R016 Distribution coefficients for Am-241 '

R016 Contaminated zone )cm'3/g) 4.450E+02 2.000E+01 --- j DCNUCC( 3)

R016 Unsaturated zone 1 )cmt*3/g) 2.000E+01 j 2.000E+01 --- |DCNUC( 3,1)

R016 Saturated zone (cm''3/c) 2.000E+01 2.0006+01 --- DCNUCS( 3)

R016 Leach rate (/yr) |0.000+00 | 0.000E+00 4.146E-04 ALEACH) 3)

R016 Solubility constant j 0.000E+00 j 0.000E+00 | not used SOLUBRK 3)

R016 Distribution coefficients for C-14 I I I

R016 Contaminated zone )cm-s3/g) j 2.600E+01 0.000E+00 --- DCNUCC( 5)

R016 j Unsaturated zone 1 )cm**3/g) j 2.100E+01 I 0.000E+00 j --- DCNUCU) 5,1)

R016 J Saturated zone (cm*13/g) 2.100E+01 | 0.000E+00 D --- DCNUCS( 5)

R016 j Leach rate !/yr) | 0.000E+00 | 0.000E+00 1 7.030E-03 | ALEACH) 5)

R016 | Solubility constant 0.000E+00 j 0.0006DO not used SOLUBKX 5)

Distribution coefficients for Cm-243 I I I

R016 Contaminated zone )crs"3/g) |4.OOE+02 |-1.000E+00 I DCNUCC) 6)

R016 j Unsaturated -one 1 (cm'13/g) j 6.760E+03 I-1.000E+00 I --- DCNUCU! 6,1)

R016 Saturated zone (cm-3/g) j 6.760E+03 I-1.000E+00 --- DCNUCS) 6)

R016 Leach rate )/yr) I 0.000E+00 I 0.000E+00 I 4.612E-04 I ALEACH) 6)

R016 j Solubility constant j 0.000E+00 I 0.000E+00 I not used I SOLUBK) 6)

R016 Distribution coefficients for Cc-60 I I I
PR016 I Contaminated none tcm,''3/c) I 1.700E-01 f 1.000E+03 --- DCNUCC! 8)

R016 Unsaturated none I Icr'3/q) | 1.000E+03 03+0 | -- j DCNUCU) 8,1)

R016 Saturated zone (cm's/9g) I 1.000E+03 I 1.000+031 --- DCNUCS( 8)

R016 Leach rate (/yr) j 0.000E+00 | 0.000E+00 j 1.069E-02 ALEACH) 8)

R016 j Solubility constant 0.000E+00 0.000E+00 not used SOLUBEK 8)

R016 j Distribution coefficients for Cs-137 I I I

R016 | Contaminatec zone cm'3/c) j 6.500E+00 | 1.000E+01 3--- DCNUCC! 9)

hO16 Unsaturated mcre ' )ce,'13/c) 4.470E+02 | i.000E403 -- DCNUCUL) 9,1)

R016 Saturated zone (cna-3/g; j 4.470E-02 1.000E+C31 --- DCNUCS) 9)

R016 Leach rate (/yr) .C. E+00 | 0.000+00 2. 230--02 | AL6ACHX 9)

RP016 Solubility constant 0.000E+00 | 0.000E+C0 I not used SOLUB6K 9)

R016 Distribution coefficients for Eu-152 I I I
h016 Contaminated tone (cm'-3/o) 4.000E+02 -1.000E+00 --- DCNUCC(10)

R016 Unsaturated zone I )cmi*3/g) | 9.550E+02 |-1.000E+0 | --- DCNUCU(10,1)

-016 Saturated Zone !cm.lg!) | 9.550E+02 |-1.000E+00 --- DCNUCS!10)

Leach rate )/yr) 0.000E+00 | 0.000E+00 4.612E-04 j ALEACB(10)

Ru..0 Solubility constant | 0.000E+00 I 0.00QE+00 not used SDLUBS•10)
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Summary: RESRA.D Default Parameters

F... ' File :Pumrbrool- Subsurface Modiified BCPSMEARMIXRev2.RAD

Site-Soecific Parameter Summary {continueda

| User I I Used by RESRAD | Parameter

Menu | Parameter | Input | Default I (If different from user input) | Name

RO16 | Distribution coefficients for Eu-154 I I I

R015 I Contaminated zone (cm+-3/) I 4.000Ee02 |-1.000E+00 | --- | DCNUCC(12)

R016 Unsaturated zone I (cm-*3Jg) I 9.550E+02 1_1.000E+00 | -DCNUCU(12, 1

R016 | Saturated zone icm-'3/g) I 9.550E+02 |-1.000E+OO I I DCNUCS(12)

R016 | Leach rate (/vr) | O.OOOE+00 0.00OE400 + 4.612E-04 | ALU-CH(122

ROlE 6 Solubility constant | O.OOOE+00 O.OOOE+00 not used | SOLUBK(12;

I.I I II
R016 I Distribution coefficients for .e-55 I I I

R016 I Contaminated zone (cff*310) | 1.300E+01 1.000E+03 I DCNUCC(14)

R016 | Unsaturated zone 1 cm**3/g) [ 8.910E+02 | 1.000E+03 I DCNUCU(14,I)

R016 I Saturated zone Icm'3/gi) 8.910E+02 ! l.OOOE+03 I DCNUCS(14)

R016 | Leach rate i/yr) | O.OOOE+00 | 0.000E+00 1.392E-02 | ALEACH(14)

R016 | Solubilitv constant |0.000+00 | O.OOOE+00 I not used | SOLUBKtI4)

R016 I Distribution coefficients for H-3 I I
R016 I Contaminated zone Icm*"3/g) I O.OOOE+00 O.OOOE+00 --- I DCNUCC(16)

ROlE I Unsaturated zone I (cm-'3/g) O.OOOE+00 O.OOOE+00 --- I DCNUCU(16,1)

R016 | Saturated zone (cmrn3/g) | O.OOOE.00 0.000E+00 -- DCNUCS)16)

R016 Leach rate l/yr) O.OOOE+|00 O.OOOE+00 | 7.024E-01 | ALEACH(16)

R016 | Solubility constant | O.OOOE+00 O.OOOE+OO not used | SOLUBK(16)

I_ I
Distribution coefficients for 1-129

R016 | Contaminated zone (cm'3/g) | 3.20OE+00 |.OOOE-01 --- | DCNUCC(17)

R016 | Unsaturated zone 1 (cm*l3/g) | 1.OOOE-0l 1.00E-01 | --- | DCNUCU(17,I)

R016 | Saturated zone (cm-3/9) | 1.000E-01 | 1.000E-01 | - DCNUCS(17)

R016 | Leach rate (/vr| O.OOOE+00 | O.OOOE+00 5.331E-02 | ALEACH(17)

R016 I Solubility ccnstant |O.OOOE+00 | 0.00OE-00 not used | SOLUBK(17)

ROli 6 Distribution coefficients for Nb-94 I I I

R016 | Contaminated zone (cm*'3/o) | 3.250E+02 | O.OOOE+00 --- | DCNOCC(19)

R016 U tnsaturated cone 1 (cm'>3 g 0.000E+00 0.000E+00 --- | DCNUCU(9, 1)

R016 | Saturated zone (cma+3/g! | O.OOOE+00| O.OOOE+|00 --- | DCNUCS(1E)

R016 I Leach rate !/yri O.OOOE+00 | O.O00E+OO | 5.676E-04 | ALEACH(19)

R016 | Solubility constant | O.OOOE+0400 O.OOOE+00 | not used | SOLUBK(l9)

R016 | Distribution coefficients for Ni-59 j

Ri16 I Cuntaminated zone (cm''3/g) I 3.200E+01 Il.OOOE+03 DCNUCC(20)

RO;6 | Unsaturated zone 2 tcm§'3!) | 3.700E+01 | -.OOOE+03 I --- | DCNUCU(2 ,1)

ROC6 I Saturated cone cm*'/g I 3.700E+O0l 2 l.000E-0_ --- I DCNUCS(20)

R016 | Leach rate !/yr) O.OOOE+00 | O.000E+00 I 5.722E-03 | PlEACP.(2C0

R016 | Sociuility constant O.OOOE00 0.OOE+OG | not used SOLUBK(20)

R016 Distribution coefficients for Ni--63 I
RC15 6 Contaminated cone (cm-*3/CJ 3.200E+01 |l.OOE+03 I --- DCNUCC(21)

ROl1 I Unsaturated zone 1 (cm''3/o) | 3.700E+O1 1.000E+03 | - DCNUCU(21,1)

^ 16 I Saturated zone (cm.l*3/0) 3.700E+01 1.000E031 I --- DCNUCS(21)

Ileach rate I/vr) O.OOOE+00 | O.OOOE+00 5.722E-03 | ALEACH(21)

I Solubility constant | 0.000E+00 | 0.000E+00 | not used SOLUBK(21)
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Summary : RESRCZ Default Parameters

File : Plumbrook. Subsurface Modified BOPSMEAkMIXRev2.RAD

.C. Site-Specific Parameter Sumnmary (continued)

Menu I Parameter

User - I

Input j Default I

Used by RESRAD I Parameter

(If different from user input) M Name

I -

R016

R016

R016

R016

R016

R016

R016
R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

Rhl 6

R016

R016

R016

R01 6|

R016

R016

R01 6

RQ16|

R016

R016

hO16|
R016

R016

Distribution coefficients for Pu-238

Contaminated zone )cmr*3/gq

Unsaturated zone I (cm-3/g)

Saturated zone )cm-3/g)

Leach rate t/yr)

Solubility constant

Distribution coefficients for Pu-
2
39

Contaminated zone (cm-3/g)

Unsaturated zone 1 (cml3/g)

Saturated zone (cm3/9g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Pu-241

Contaminated zone (cm'*31g)

Unsaturated zone 1 (cmr3/g)

Saturated zone (cm" 3/g)

leach rate )Iyr)

Solubilitv constant

Distribution coefficients for Sr-90

Contaminated zone (cm'-3/g)

Unsaturated zone 1 (cm-3/g)

Saturated zone (cm-3*/g)

Leach rate )/yr)

Solubli_ty constant

Distrioution coefficients for Tc-99

Contaminated zone )cm-3/g)

Unsaturated zone 1 (cm-3/g)

Saturated zone (cm''3/g!

Leach rate t/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone fcm13/g)

Unsaturated zone 1 icm-g3/)

Saturated zone icm"1/o

Leach rate f/yrl

Solubilitv constant

Distribution coefficients for dauahter Ac-227

Contaminated zone (cm-3/c)

Unsaturated zone 1 (cm*'3/o)

Saturated zone (cm'31g)

Leach rate (/yr)

Solubiiitv constant

1. 625E+03

2.000E+03

2.000E+03

0. 00DE+00

0.OODE+00

1.625E+03

2.000E+03

2.000E+03

0.OOE+0O

0.0OOE+OO

1,625E+03

2.000E+03

2.000E+03

0.OOOE+00

0.OOOE+00

3.500E+00

3.200E+01

3.2000E+O

0.OOE+00

0.OOOE+00

5.200E400

7.000E+00

7.000O+00

O.OOOE+00

0.0OOE+OO

2.12OE+02

5.00081E+|

5.0008E+O1

O.OOOE+00

O.OOOE+00

2.000E+01

2.000E+01

2.000E+O1

O.OOOE+OO

O.OOOE+OO

2.000E+03

2. 0008+03

2.000E+03

0.000£+00

0. O0OE+00

|2,000E+03

2.000E+03

2.000E+03

0. OOOE+00

0.OOOE+00

2.000E+03

2.000E+03

2.000E+03

O.OOOE+0 O

OOOOE+0O

3.000E+01

3.0001E+O

3.0008+O1

0.OOOE+00

0.000+00

0.OOOE+00

0.000E-00

0. ODOE+00

O.OOOE+00

0.000E+OO

5.000+O01

5.000E+01

5.00OE-OI

0.O0OE+00

0. OOOE+00

2.000E+01

2.0000E+O|

2.00001E+O1

0.1OOOE+OO

0.0OOE+800

1.136E-04

not used

1.136E-04

not used

1.136E-04

not used

4.906E-02

not used

.3139E-02

not used

8.697E-04

not used

9,lllE-0d

not used

| DCNUCCt25)

| DCNUCU;25,1)

| DCNUCS(25)

| ALEACH125)

| SOLUBK(25)

DCNUCC(26)

DCNUCU)26,1)

| DCNUCS)26)

| ALEACHt26)

| SOLUBKS26)

| DCNUCC(27)

DCNUCU127,1)

DCNUCS127)

ALEACH1(27)

| SOLUBK127)

| DCNUCC)31)

DCNUCU)31,1)

| DCNUCS131)

| ALEACHi31)

SOLUBK(31)

ODCNUCC(32)

DCNUCU(32,1)

| DCNUCS(32)

| ALEACH(321

SOLUHK(32)

| GCNUCC(36)

| DCNUCU)(36,1)

| DCNUCS(36j

|PLEhCH136)

SOLUBK136)

| DCNUCC) 1)

| DCNUCUI 1,1)

| DCNUCS) 1)

| ALEPAC) 1)

SOLUBK( 1)

R016|

R016|

f I
RU-i t,|
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Summa rvy: PRSRAD DefaLi t Saramete rs

File : PIurrnbrocP Subsurface Modified BCPSYAPPII7X.Pev2.RRD

r: .. Site-Soecific Parameter Summarv (continued)

User I I
Input I Default I

Used by RESRAD

(If different from userMenu I Parameter

R016

R016 I

RO1 ei
R016|

R016

R016

R016
RQ16|

RQ16|
R016

R016|

R016

R016

R016|

R016 |
R016

P016

R016 |

R016|

RG16|

R016|

R016|

R016|

RQ16 |

R016|

R016!

R016 |

R016|

R016|

RQ16 |

RQ16 |

R016

R016|

I

Distribution coefficients for daughter Ain-243

Contaminated zone (cm"f Ig)

Ulnsaturated cone 1 (cm*u3/g)

Saturated zone (cm'*3/g)

Leach rate )/yr)

Solubilitv constant

Distribution coefficients for daughter Eu-155

Contaminated rone (cme3/g)

Unsaturated zone 1 icmi*3/g)

Saturated zone (cm'*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Gd-152

Contaminated zone (cm-I3/9)

Unsaturated zone 1 (cm*-3/g)

Saturated zone (cm-*3/g)

Leach rate (/yr;

Solubility constant

Distribution coefficients for daughter Na-22

Contaminated zone (cm'3/o)

Unsaturated zone 1 (cm**3/g)

Saturated zone )cm''3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Np-23

Contaminated zone (cm~'3/o)

insaturated Zone 1 icm+*3/u;

Saturated zone (cm3*1/d)

'Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-231

Contaminated zone (crr;-3/g)

Unsaturated zone 1 tcm**3/ag

Saturated _one zcm-S/u)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm*'3/a)

Unsaturated zone I )cm* 3/u)

Saturated zone (cmt,3/g)

Leach rate (/y'r)

Solubility constant

'2.QOOE+01

2.0QOE+01

2. OOOE+01

|.OOOE+OO

|4. OOOE+02

9.550E+02

| 9. 550E+02

|. OOOE+00

| 0.OOOE+OO

|-1. 000E+00

I-I. OOOE+OO
|-. OOOE+OO
O.OOQE+00

I 0.OOE+00

1.OOOE+O1

1.0000÷01
j.OOOE+0O

| 1.OOOE+00

0. OOO 00÷00

-1.OOOE+00

I-1.OOOE+00

I 0.00o0r00
Q-lOOOE+OO

|5.OOOE+01

5.OOOEQ01

5 .000-020

O0OOOE+00

0.000B+00

1.OOOE+02

I 0.OOOE+00

.O.OO0E+O

|O. OOOE+OO

I 2.OOOE+01 I --- I DCNUCC( 4)

1 2.OOCE+01 I I DCNUCU( 4,'-)

1 2.OOOE4O1 1 --- I DCNUCS( 4)

1 O.OOOE+00 I 9.IIIE-03 I ALEACF( 4)

1 0.000E+00 I not used I ,oT.11RK1 6)

2.000E+01

1 | 2 OOOE+O1

1 2.OOOE4O1

D O.OOOE+0
I0.0000+00

0-.000E+00

2-l.0000E+00

|-1. 000E+00

I |-1.OOOE+O

I O.OOOE+00

1-1.000E+00

1 -1. 000.E00

1-1. 0000÷00

I O.OOOE+00

I 1.00OE00÷

I

I

1 |.OOOE+01

I |1.OQE+01

) -. QOOE+OO

i O.OOOE+00

)|O.OOOE+OO

I-I .000E+00

1-1.000E+00

|-1. OOOE+00

| 0.0OE+00

5 .0000÷00

| O.OOOE+01

I 5.000E+OO

|. oooE oo

| 1.000E-00

|-. OOOE+OO_

|O. OOOE+OO

I . OOOE+OO

1.000E+÷0
|O.OOOE-OO

I 1.000_+02

| 0.000OQ0+D2

| .0OOOE+02

i -. .

9.111E-03

not used

4.612E-04

not used

8.249E+02

e 299E+029

8.249E+02

2.2 37E-04

not used

1.799E-02

not used

2.574E-02

2.574E+02

2.574E+02

7.164E-04

not used

3.6730-03

not used

1.841E-03

not used

IParameter
input) I Name

IDCNUCC( 4)

DCNUCU( 4,1

DCNUCS( 4)

A LEACH) 4)

SOL0.U.1K) 4)

IDCNUCC(13)
IDCNUCU)13,2
IDCNUCS)13)
IALO.ACH(13)
ISOLUBK(13)

DCNUCC(15)

IDCNUCU(15,1
IDCNUCS(15)
ALEACH(15)

ISOLUBK)15)

1DCNUCC)1S)
IDC NUCU)18,1

D CNUCS(18)

I ALEACH (Is)

ISOLUBX)1S)

D CNUCC(22)

IDCNUCU(22,1
IDCNUCS(22)
IAI.E0ACH)22)
ISOLUBK)22)

D CNUCC(23)

IDCNUCU)23,1
IDCNUCS221)
1ALEACH(231)
SOLUSK(23)

D CNUCC(24)

D C.NUCU (24, 11

IDCNJCS(24)
I~LL, AiAN2 4

ISOLUBK)24)

1)

11

1)

1)

1)

1)

R016 |

R016 |

P 016 I

r I
Ih... I|

L)
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Summary : RESRAD Default ferameters .

'- -/File : Plumbrook Subs-ur-face Modified BOPSMEARMIXRev2.RA.L

S' I, Site-Specific Para-!

004 15: 34 Pace 15

ameter Summary (continued)

I
User I

Input I Default I (if

UJsed by RESRAD

different fror user
Menu I Parameter

I I I

RD16

R016

R016

R016

R016

Rol 6

R016

R016

R016

R016

RO 6

R016

R016

R016

R016

R.016

R01 6

R016

PO!''

R07 6

R01 6

R016
R016

R016

ROl 6

Pill 6

R016

R016

R016

R016

R016

ROI 6

R016

RO 6

R0161

IRO' 6

R.

Distribution coefficients for daughter Ra-226

Contaminated rone (cm" 3/g)

Unsaturated zone 1 (cm- 3/g)

Saturated zone (cm43/Qg)

Leach rate (l/yr)

Solubility constant

Distribution coefficients for daughter Sb-225

Contaminated zone (cm''3/g)

Unsaturated zone I (cm"3/g)

Saturated zone (cm"13/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-229

Contaminated zone (cm-'3/g)

Unsaturated zone 1 (cm-'3/g)

Saturated zone (cm-3/g)

Leach rate )/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm-3/o)

Unsaturated zone 1 (cm-3/g)

Saturated zone )cm"3/g)

Leach rate (/yr)

Solubilitv constant

tistribution coefficients for daughter '-233

Contaminated zone (cm- 3/g)

Unsaturated zone 1 icm-3/g)

Saturated zone (cm"-3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter U-235

Contaminated zone 'cm'' 3/c)

zseturated zone 1 (cm' 3/c)

Saturated zone cm'-3/o)

Leach rate !/vr)

Solubility constant

Distribution coefficients for daughter U-238

Contaminated zone icm-3/ol

Unsaturated zone 1 (cm''1/1;

Saturated zone (cim'3/g)

Leach rate (/yr)

Solubilitv constant

7.000E+01 7.000E+01

7.000E+01 7.000E+01

7.OGOE+01 7.0GOE+01

0.000E+00 0.DODE+00

O.OGE+00 O.OOOEO0O

O.OOOE+00 0.OODO 00

O.QOOE+00 | O.OOOE+00

0.0000-00 0. 0000+00

O.OOOE+00 O.OOOE+OO|

O.OOOE+00 | O.OOOE+00

6.OOOE+04 | 6.OOOE+04

O.OOOE+OO |6.OOOE+OG

6.000E+04 6.000E+04

6.000E+04 6.000E+04

0.000E+00 0.ODOE+00

6.O000E+04 6.000E+04

6.OOOE+04 6.OOOE+04

6.000E+04 | 6.000E+04

0.000E+00 0.000E+00

6.000E+04 |.000E+01

S.OOOE+01 S0OOO-0~1

0.000E+00 O.OOOE+00

O.OOOE+00 O.OOOE+00

2.120E+02 5.000E+01

5.000E+01 5.0000+01

5.000r0+01 '.00O0÷01

0.OOOE+00 0.OO0+00

0.OOOE-00 | 0.000E÷-O1|

2.120E+02 | 5.ODOE+0O

5.OOOE+01 5.OOOE+0OO

5.000E+02 5.0000E+Oi

S.OOOE+100 | .OOOE+00

5.000E+00 0.000E+00

2.400E+03 |.400OE+O

2.627E-03

not used

7. 024E-01

not used

3.077E-06

not used

3.077E-06

not used

3.673E-03

not used

8.697E-04

not used

8.697E-04

not used

I Parameter

input) | Name

| DCNUCC(29)

| DCNUCU29, 1

| DCNUCS(29)

| ALEACHt29)

I SOLUBK(29)

| DCNUCC(30)

DCNUCUt30,J

| DCNUCS(30)

ALEACH i30)

| SOLUBKt130)

DCNUCC(33)

| DCNUCU(t3,1

| DCNtUCS(33)

ALEIACH(33)

| SOLUBK(33)

| DCNUCC(34)

| DCNUCU(34,1

| DCNUCS(34)

| ALEACH (34)

I SOLUBKR(34)

| DCNUCC(35)

DCNUCU135,2

| DCNUCSi35)

j ALEACH t(355)

I SOLUEK (35)

| DCNUCC(37i

| DCNUCUi37,1

| DCNUCS(37)

j PLEACH (37)

I SOiUBK(37)

| DCNUCC(3B)

| DCNUCU(38,1

DCNUCS(38)

| ALEACH1(3S)

| SOLUBK 133)

INHALR

1)

1)

_ . R017 Inhalation rate ;m''3/yr)
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Sumrary : PESAkD Default Parameters

File : Plumbrool; Subsurface Modified BOPScEAPNIXhev2.RAD

(I4. Site-Specific Parameter Summary (continued)

User I I Used by RESRAD

Input I Default j (If different from user input)Menu I Parameter

T 

- -
,

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R0177

R017

R017

R017

R017

R017
ROll

R017

R017

R017

R017 7

R01 7j

R017

R017
Ro I

R01E

ROll
R018

R016

R01§6Roll

R018|

R0186

( 8
R. I

R018|

R0218i

R018|

Mass loading for inhalation (g/sI3)

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 (im), ring 1:

| 6.ODOE-0'

3. 653E+0:

4. OODE-0:

|4.7100E-01

6.600E-01

| 1.100E-01

I. OOOE+O0

not used

not used

not used

not used

not used

| not used

not used

not used

not used

not used

| not used

6

I

I

L

L

V

I

I

I

I

I

I

I

I

I

1.000E-04

3.000E+01

4. COOE-01

7.000E-01

5.000E-01

2.500E-01

1.000E+C00

5.000E+01

7.071E+01

0.o0oE+00|

0.000E+00

0.000E+00

0.OOOE+00

0.000E+00

0.000E+00

0.000E+00

O.OO0E+00

0.000E+00

I Parameter

| Name

I MLINH

I ED

I SHF3

I SHF1

I FIND

I FOTD

FS

I

I RP.D SHAPE( 1)

>0 shows circular AREA.

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

(mi),

(m),

(m),

(m),

Wm,

(m),

(m),

(m,,

(m),

ring

ring

ring

ring

ring

ring

rirng

ring

ring

ring

4:

5:

6:

7:

8 :

9-:

10:

11:

Outer annular radius

Outer annular radius

Outer annular radius m), ring 12:

Fractions of

Ring 1

Ring 2

Ring 3,

Rino 4

Ring 5

Pinn 6

Rinn 7

Ring

Ring 9

Ring 10

PRins 11

Ring 12

annular areas within AREA:

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

not used

k glyrl I 7JdO0E±01

1.S00E+01

I1.180E1*02
5.200E±01

1.600E+01

0.0005÷00

1.830E÷01

4.780E+02

1.000te00

not used

l.OODE+00

I1.000E+00
5.DODE-0l

1.0005±00

I .ODOE+00

| 0.000OE+00

| 1.00OE-00

| 2.732E-01

| 0.OO0E+00

| .000E+00

0.000E+00

| 0.000E+00

|0.00 0E+00

0.000E-00

| 0.000E-00

| 0.000E+o0

j 0.000E+00

o.0ooor0o

| 1.600E+02

| ;.400E+~01

9.200E+01

j 6.300E-02

|5.400E+00

j 9.000E-01

3.650E+01

5|.100E+02

| 1.000E-00

| 1.000E400

| 1.000E+00

| 5.000E-01

1-1

IIl

I

1I

I

I

I

I

I

I
I
I

RADSHAPE( 2)

| RADSHAPE) 3)

RAD SHAPE) 4)

|>RAD_SHAPE( 5)

| RAD SHAPE) 6)

| RADSHAPE) 7)

RADSHAPE( 8)

| PADSHAPE( 9)

RAD SHAPE(10)

I RAD_SHAPE(ll)

P RAD_SHAPE(12)

P FRACA( 1)

I FRPCA( 2)

FRACA) 3)

FRACA) 4)

| FKACA) 5)

| FRACA) 6)

FRACA.) 7)

|FRACA( 8)

I FRACA) 9)

| FRACA(10)

| FRACA(11)

FRACA(12)

DIETI(1)

D DIET(2)

DIET(3)

|DIET4)

| DIET(S)

DIETt6)

SOIL

DWI

| FDW

|FHHW

| FLW

|FIRW

F FR9

FPLANT

| FMEAT

Fruits, vegetables and grain consumption

eafy vegetable consumption )og/yr)

Milk consumption (L/yr)

Meat andc poultry consumption ikg/yr)

Fish consumption (kglyr)

Other seafood consumption )I:g/vr)

Soil ingestion rate tg/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
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Summary : RZSRi Dcefault Parameters -

File :lumbrool: Subsurface Modified R0PSME1ARMIXRev2.RAD

Site-Specific Parameter Suamnary (continued)

u tiser Used by RESRAD | Parameter

Menu j Parameter I Input I Default (If different from user input) I Name

PR018 | Contamination fraction of milk 1.000E+00 |-1 j --- j FMILK

R019 Livestock fodder intake for meat (kg/day) 8.500E+00 6.800E+01 j - LFIS

R019 Livestock fodder intake for milk (kg/day) I 1.7001+O | 5.500E+01 | -- j LFI6

R019 Livestock water intake for meat (L/day) | 5.000E+01 5.000E+01 j - | LWI5

R019 j Livestock water intake for milk (L/day) 1.600E+02 1.600E+02 j --- | Lw16

R019 | Livestock soil intake (kg/day) 5.000E-01 5.0 -01 - LSI

R019 j Mass loading for foliar deposition (g/m-C3) | 1.000E-04 1.000E-04 | MLFD

R019 I Depth of soil mixing layer (m) 1.500E-01 1.500E-01 j - DM

R019 Depth of roots (m) | 9.000E-01 9.000E-01 |--- | OOT

R019 j Drinking water fraction from ground water 1.000E+00 |1.000E+00 -- J FGWDW

R019 Household water fraction from ground water | not used 1.000E+00 | --- j FGWHH

R019 Livestock water fraction from ground water j 1.000E+00 1.000E+00 | --- | FGWLW

R019 j Irrigation fraction from ground water 1.000E+00 1.000E+00 | --- j FGWIR

R19B j Wet weight crop yield for Non-Leafy Ckg/m*2C | 7.000E-01 7.O000E-01 --- | YV(1)

R19B Wet weight crop yield for Leafy (kg/m*2) | 1.500E+00 1.500E+00 --- YV(2)

R19B Wet weight crop yield for Fodder (kg/m*"2) | 1.100E+00 1.100E+00 | I YV(3)

R19B Growing Season for Non-Leafy (years) f 1.700E-01 j 1.700E-01 --- TE(1)

R19B Growing Season for Leafy (years) | 2.500E-01 2.500E-01 j --- j TE(2)

C | Growing Season for Fodder (years) | 8.000E-02 j 8.000E-02 j TE(3)

Trarslocation Factor for Non-Leafy 1.000E1-01 0.01j-0 j- TIV(1)

R19Bi Translocation Factor for Leafy |1.000E+00 1.000ED00 | --- | TIV(2)

R19B | Translocation Factor for Fodder 1.000E+00 |I+0 -- | TIV(3)

R195 Dry Foliar Interception Fraction for Non-Leafy j 2.50DE-01 2.500E-01 --- RDRY(1)

R19E Dry Foliar interception Fraction for Leafy | 2.500E-01 j 2.500E-01 j --- | RDRYt2)

R19B | Dry Foliar Interception Fraction for Fodder j 2.500E-C1 j 2.500E-01 j --- | RDRYC3I

R19B W wet Foliar Interception Fraction for Nor-Leafy I 2.500E-01 j 2.500E-01 j --- I RWETI1)

R19B Wet Foliar interception Fraction for Leafy I 2.500E-01 j 2.500E-01 j --- j hWET(2)

R19B W wet Foliar Interception Fraction for Fodder j 2.500E-01 2.500E-01 [ - RWET1(3)

R19B W ieathering Removal Constant for Vegetation | 2.00E+01| 2.000E101 j --- WLAM

C14 C-12 concentration in water (g/cm1'3) I 2.000E-05 j 2.00DOE-05 --- j C12WTR

C14 C-12 concentration in contaminated soil (g/gi | 3.000E-02 3.000E-02 C --- | C12CZ

C14 | Fraction of vegetation carbon from soil | 2.000E-02 2.000E-02 j - | CSOIL

C14 Fraction of vegetation carbon from air j 9.800E-01 9.800E-01 j --- I CAIR

014 j C-14 evasion layer tnickness ir scil Si) I 3.000E-01 j 3.000E-01 j - 1DMC

C!t | C-14 evasion flux rate frorm soil (l/sec) | 7.000E-07 | 7.000E-07 | - EVSN

C14 j C-i2 evasion flu:: rate from soil 1 /sec) | 1.000E-10 | 1.000E-10 | --- j REVSN

C14 Fraction of srain in beef cattle feed [ 8.000E-Oi 8.000E-01 j - AVFG4

C1. Fraction of grain in milk cow feed j 2.00lE-01 | 2.0007-01 j --- AVFGS

C14 DCF correction factor for gaseous forms of C14 8.894E+01 j 8.894E+01 | --- CO2F

STOR | Stcrage times of contaminated foodstuffs (days): |

STOR | Fruits, non-leafy vegetables and grain | 1.400E+01 1.400E+0' | STOR Ttli

OR Leafy vegetables | 1.000E+00 | 1.000E+10 I - STOR_T(2)

: Mil | 1.000E+00 I 1.000E+00 | - STOR T(3)

S |eat and poultry 2.000E+01 | 2.005E+01 j - STOR-T(4)

STOR j Fish | 7.000E+00 | 7.00BE-00 I __ | STORT()5

STOR | Crustacea and mollusks | 7.000E+0G | 7.000E+00 | - | STOR_T(6)
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Summnary : RESPAD Default .Pasra2eters

File : I umbr o Subsurface Mcdifled BOPSMEARIXev2. RAI)

Site-Specific Parameter Sumnvarv !continued)

User I I

Input I Default I

Used by RESRAD I Parameter

(If different from user input) I NameMenu I Parameter

I

STOP I

STOR I

STOR I

R021 I

P021 |

R021 I

R021 I

R021 |

R021 I

R021 I

R021 I

R021 I

R021 I

R021 I

R021 I

R021 |

R021 |
P022 I
R021 I

r'. I
TITL I

TITL I

TITL I

well water

Surface water

Livestock fodder

1. OOE+00

1. ODOE00

4.500E+01

Thickness of building foundation (r,

Bulk density of building foundation (g/cmS-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 materiel

in foundation material

in contaminated zone soil

Racion vertical dimension of mixing (m)

Average tuilding air exchange rate (l/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface lim)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

not used

not used

not used

not used

not used

not used

not

not

not

not

not

not

not

not

not

not

used

used

used

used

used

used

used

used

used

used

| 1.OOOE+00

| 1.000E00

4.500E+01

I 1.500E-02

|2.400E+00

| 4.000E-01

I 1.000E-01
5.000E-02

| 3.000E-02

| 2. OOOE-06

3.000E-07

2.OOOE-06

| 2.000E+00

5.000-01

I 2.500E+00
0.000E+00

1-1.000E+00

I 2.500E-01
1.500E-01

I --

I

I ---_

I STOR T(7)

I STORP (S)

I STORPT(9)

I
| FLOORI

I DENSFL

ITPCV

I TPFL

I PH20CV

I PH20FL

I

I DIFCV

I DIFFL

I DIFCZ

I HMIX

I REXG

IWPM

|IFAI

|IDMFL

|IEM1ENA (1)

|EMANA (2)

I

1NPTS

I LYRMI

I KYmAX

Number of graphical time points

Maximum number of integration points for dose

Maximum number of integration points for risk

32

17

1

Summary cf Pathway Selections

Pathway F User Selection

1 -- external genies I active

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

3 -- plant ingestion active

4 -- meat ingestion | active

5 -- milk ingestion I active

6 -- aquatic foods | active

7 -- drinkino water F active

8 -- soil ingestion I active

9 -- radon | suppressed

Find peak pathway doses active

r

' /
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Summary : RESRAD Default Parameters

- pFile : FlumDrool: Subsurface Modified BOPS!

r>Contaminated Zone Dimensuons

10/17/200Q 15: -3 Page 19

'EARM XRev2. RPD

lnutial Soil Concentrations, pCi/g

Area:

Thickness:

Cover Depth:

3850.00 square meters

3.00 meters

0.00 meters

Ac-108m

Am-24 2

C-14

Cm-24 3

Co-60

Cs-}37

Eu-152

Eu-154

Fe-55

H-3

I-129

Nb-94

fli-55

Ni-63

Pu-238

Pu-239

Pu-24 1

Sr-90

Tc-99

U-234

6.000E-02

1. 300E-01

5.800E-0G

2.000E-02

5.220E+00

7.460E+00

1.300E-01

1.500E-01

1.980E+00

6.653E+01

6.000E-02

3.000E-02

4.500E-01

1.366E+01

4.G000-02

2.000E-02

3.2008E-0

3.010E+00

1.200E-01

1.000E-02

Total Dose TDOSEtt), mrem/yrr Basic Radiation Dose Limit - 2.500E+01 mrem/yr

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

t (years): 0.000E+00 1.000E+00 3.000E+00 2.000E+01 3.000E+01 1.000E+02 3.000E+02 2.OOOE+03

TDOSE(t): 2.577E+02 2.341E+02 2.002E+02 1.222E+02 3.4658+01 1.677E+00 6.095E-01 1.752E-01

M(tt): 1.0318E01 9.363E+00 8.009E400 4.888E+00 1.386E+00 6.706E-02 2.438E-02 7.009E-03

Max-.mu, TDOSE(t): 2.577E+02 mren/yr at t = 0.000E-00 years

r:
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Summary : rESPAD Defaul Pararneter

File : 11 ebrocl: Sursurfzce Mfoified 30PS1405R:)Rev2.RAD

Total Dose Contributions TDOSEti,p,t; for individual Radionuclides (i) and Pathways (p1

As mrem/vr and Fraction of Total Dose At t = CO.OOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Grou nd

Radio-

Nuclide area/yr fract.

Ag-108T. l. 595E-01 0.0006

Am-241 2.260E-03 0.0000

C-14 1.255E-06 0.0000

Cm-243 4.522E-03 0.0000

Co-60 3.047E+01 0112

Cs-137 9.522E+00 0.0370

Eu-152 3.429E-01 0.0013

Eu-154 4-285E-01 0.0017

Fe-SS O0OOOE+00 0.0000

H-3 0.OOOE+00 0.0000

I-129 3.085E-04 0.0000

Nb-94 1.114E-01 0.0004

Ni-S9 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-23E 2.484E-06 0.0000

Pu-239 2.342E-06 0.0000

^?42 6.723E-06 0.0000

2.75SE-02 0.0001

Tc -.a 5.869E-06 0.0000

U-234 1.605E-06 O.0000

lotal 4.107E+01 0.1594

Inhalation

mrem/yr fract.

3.520E-00 0.0000

1.66SE-04 0.0000

S.995E-0S 0. DOO

2-754E-05 0,0000

3.082E-06 0.0000

6.713E-07 0.0000

S.096E-08 0.0000

I.193E-07 0.0000

1.350E-08 0.0000

1.754E-02 0.0001

2.941E-08 0.0000

1.S910-0 0.0000

'.504E-09 0.0000

2.469E-07 0.0000

4.517E-05 0.0000

2.4S2E-05 0.0000

7.779E-06 0.0000

1.1000E-O 0.0000

2.843E-09 0.0000

3.816E-06 0.0000

1.791E-02 0.0001

Radon

mnrere/vr fract.

O.OOOE-00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+0O 0. OODO

0.000+00 0. O000

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

0.000+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

C.OOOE+00 0.0000

Plant Meat

mrem/yr fract.- mren/yr fract.

4.657E-03 0.0000

4.402E-02 0.0002

4.756E-01 0.0018

4.618E-03 0.0000

9.7410-01 0.0038

1.354E+00 0.0053

1.909E-04 0.0000

3.204E-04 0.0000

9.809E-05 0.0000

6.551E-01 0.0025

3.006E-02 0.0001

1.9920-04 0.0000

4.382E-04 0.0000

3.642E-02 0.0001

1.187E-02 0.0000

6.593E-03 0.0000

2.07SE-03 0.0000

1.241E+01 0.0482

8.018E-02 0.0003

6.581E-04 0.0000

1.609E+01 0.0624

9.854E-05 0.0000

6.250E-04 0.0000

2.295E-01 0.0009

2.623E-05 0.0000

1.608E-01 0.0006

4.778E-01 0.0019

4.449E-05 0.0000

7.467E-05 0.0000

5.573E-04 0.0000

3.909E-02 0.0002

3.950E-03 0.0000.

1.954E-09 0.0000

2.268E-05 0.0000

1.864E-03 0.0000

3.371E-04 0.0000

1.872E-04 0.0000

5.792E-05 0.0000

5.673E-01 0.0022

3.872E-05 0.0000

2.607E-05 0.0000

;.482E+00 0.0058

Milk

mrem/yr fract.

3.133E-03 0.0000

5.769E-05 0.0000

1.390E-01 0.0005

6.051E-06 0.0000

5.751E-02 0.0002

4.059E-01 0.0016

1.051E-06 0.0000

1.764E-06 0.0000

1.928E-05 0.0000

7.983E-02 0.0003

1.604E-02 0.0001

3.386E-08 0.0000

3.004E-04 0.0000

2.496E-02 0.0001

7.779E-06 0.0000

4.320E-06 0.0000

1.418E-06 0.0000

5.898E-01 0.0023

1.744E-03 0.0000

1.087E-04 0.0000

1.319E+00 0.0051

Soil

mrem/yr f ract.

4.617E-06 0.0000

6.661E-03 0.0000

6.860E-06 0.0000

6.987E-04 0.0000

1.844E-03 0.0000

5.126E-03 0.0000

1.156E-05 0.0000

1.941E-05 0.0000

1.484E-05 0.0000

3.152E-05 0.0000

2.272E-04 0.0000

3.017E-06 0.0000

1.328E-06 0.0000

1.103E-04 0.0000

1.796E-03 0.0000

9.97.6E-04 0.0000

3.145E-04 0.0000

6.259E-03 0.0000

2.427E-06 0.0000

3.986E-05 0.0000

2.417E-02 0.0001

I
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Summary : PESRAD Defalect Earamaeters .

\--/ File : Plumbrook Subsurface 'cdfed 90iOIOAPŽ41Xhev2 0.AD

(7.--1 Total Dcse Conrtributions TDOStii,p,t? for Individual Radionuclides 'ii and Pathways 'pi

As xre!T.'vr and Fraction of Totai Dose At t = O.OODE+00 yeers

Water Dependent Pathways

Water Fish Radon Plant Meat Milk

Radio-

Nuclide mnrem/yr fract. mrem/yr fract. mrer../yr fract. mrem/yr fract. mrem/yr fract.

Ag-108m 6.i0OE-01 0.0024

Am-241 5.072E-01 0.0020

C-14 i.091E-03 0.0000

Cm-243 5.919E-02 0.0002

Co-60 3.625E+00 0:0141

Cs-137 2.573E+01 0.0999

Eu-152 9.796E-04 0.0000

Eu-154 1.644E-03 0.0000

Fe-55 3.796E-02 0.0002

H-3 2.167E+00 0.0094

I-129 2.231E+00 0.0087

Nb-94 3.145E-04 0.0000

Ni-59 1.396E-03 0.0000

'Ni-63 1.160E-O1 0.0005

Pu-238 3.148E-02 0.0001

Pu-239 2.081E-02 0.0001

'41 0.251E-03 0.0000

t :: 5.654E+01 0.2194

Tc-99 1.509E-02 0.0001

U-234 6.367E-03 0.0000

Total 9.173E+01 0.3560

2.020E-04 0.0000

9.805E-04 0.0000

3.605E-03 0.0000

1.144E-04 0.0000

7.008E-02 0.0003

3.318E+00 0.0129

3.156E-06 0.0000

5.296E-06 0.0000

4.S93E-04 0.0000

1.421E-04 0.0000

5.?55E-03 0.0000

6.000E-06 0.0000

8.995E-06 0.0000

1.475E-04 0.0000

7.245E-05 0.0000

4-023E-05 0.0000

1.784E-0O 0 0000

2.1R7E-01 0.0008

1.946E-05 0.0000

4.103E-06 0.0000

3.619E+00 0.0140

OOOQE+00 0.0000

O.OOOE+00 0.0000

O.0OOOE00 0.0000

0.E000000 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

O.OOOE00 0.0000

OOOOE+0 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

OOOE000 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000+0O0 10000

3.632E-01 0.0014

2.857E-01 0.0011

1.782E-03 0.0000

3.333E-02 0.0001

2.071E+00 0.0081

1.462E+01 0.0568

5.519E-04 0.0000

9.262E-04 O.0000

2.138E-02 0.0001

1.049E+00 0.0041

1.263E+00 0.0049

1.75E-04 0.0000

7.946E-04 0.0000

6.604E-02 0.0003

2.111E-02 0.0001

1.112E-02 0.0000

5.196E-03 0.0000

3.395E+01 0.1318

1.779E-02 0.0001

3.58
7
E-03 0.0000

5.380E+01 0.2088

2.839E-02 0.0001

3.592E-04 0.0000

9.323E-04 0.0000

1.677E-05 0.0000

1.029E+00 0.0040

1.097E+01 0.0426

2.775E-05 0.0000

4.657E-05 0.0000

1.077E-02 0.0000

1.597E-01 0.0006

2.226E-01 0.0009

1.337E-09 0.0000

9.899E-05 0.0000

8.227E-03 0.0000

5.308E-05 0.0000

2.947E-05 0.0000

1.091E-05 0.0000

6.476E+00 0.0251

2.340E-05 0.0000

3.066E-05 0.0000

1.891E+01 0.0734

inrem/yr fract.

1.271E+00 0.0049

9.023E-05 0.0000

1.403E-03 0.0000

9.362E-06 0.0000

5.743E-01 0.0022

1.632E001 0.0633

1.5500-06 0.0000

2.600E-06 0.0000

9.023E-04 0.0000

4.925E-01 0.0019

1.770E+00 0.0069

4.916E-08 0.0000

-,210E-03 0.0000

1.837E-01 0.0001

2.969E-06 0.0000

1.646E-06 0.0000

9.533E-07 0.0000

9.006E+00 0.0350

1.284E-03 0.0000

3.022E-04 0.0000

2.962E+01 0.1149

All Pathways*

h.rem/yr fract.

2.448E+00 0.0095

8.481E-01 0.0033

8.530E-01 0.0033

1.026E-01 0.0004

3,904E+O1 0.1515

8.273E+01 0.3211

3.447E-01 0.0013

4.315E-01 0.0017

7.219E-02 0.0003

4.660E+00 0.0181

5.543E+00 0.0215

1.121E-01 0.0004

5.271E-03 0.0000

4.381E-01 0.0017

17277E-02 0.0003

4.041E-02 0.0002

1.694E-02 0.0001

1.198E+02 0.4649

1.162E-01 0.0005

1.113E-02 0.0000

2.577E+02 1.0000

ISu= of all water independent 3r'd depencent pathways.

r
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Summary : PESRAD Dcfault Parameters

'File : Plumbrock Subsurface Modified SOPSMEASMIXRev2.R.AD

C, Total Dose Contributions TDCSE6i,p,t) for individual Radionuclides (i) and Pathways oD)

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Inhalation Radon Plant Meat Milk Soil

mrem/yr fract. mrem/yr fract. nrem/vr iract. mrem/yr fract. mrem/yr Iract.

Ag-lOm 7.856E-02 0.0003

Ams-241 2.256E-03 0.0000

C-14 1.363E-07 0.0000

Cm-243 9.412E-03 0.0000

Co-60 2.643E+01 0.1129

Cs-137 9.054E+00 0.0387

Eu-152 3.253E-01 0.0014

Eu-154 3.958E-01 0.0017

Fe-SS O.OOOE+00 0.0000

H-3 O.OOOE+00 0.0000

I-129 2.924E-04 0.0000

Nb-94 1.114E-01 0.0005

Ni-S9 O.OOE+00 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 2.464E-06 0.0000

Pu-239 2.342E-06 0.0000

s 1 1.511E-05 0.0000

-1 2.564E-02 0.0001

Tc-99 5.674E-06 0.0000

U-234 1.604E-06 0.0000

Total 3.643E+01 0.1556

1.734E-OS 0.0000

1.664E-04 0.0000

9.766E-06 0.0000

1.711E-05 0.0000

2.674E-06 0.0000

6.383E-07 0.0000

7.6S2E-08 0.0000

1.102E-07 0.0000

1.030E-08 0.0000

4.063E-03 0.0000

2.788E-08 0.0000

3.589E-08 0.0000

3.484£-09 0.0000

2.437E-07 0.0000

4.481E-05 0.0000

2.481E-05 0.0000

8.0556-06 0.0000

1.023E-05 0.0000

2.749E-09 0.OOD0

3.813E-06 0.0000

4.352E-03 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+0 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.OOOE+00 0.0000

0.0006+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

2.304E-03 0.0000

4.393E-02 0.0002

5.294E-02 0.0002

4.505E-03 0.0000

8.451E-01 0.0036

1.288E+00 0.0055

1.812E-04 0.0000

2.960E-04 0.0000

7.484E-05 0.0000

1.535E-01 0.0007

2.851E-02 0.0001

l.991E-04 0.0000

4.358E-04 0.0000

3.595E-02 0.0002

1.178E-02 0.0001

6.592E-03 0.0000

2.150E-03 0.0000

1.154E+01 0.0493

7.753E-02 0.0003

6.575E-04 0.0000

1.409E+01 0.0602

4.947E-05 0.0000

6.238E-04 0.0000

2.773E-02 0.0001

2.559E-05 0.0000

1.395E-01 0.0006

4.546E-01 0.0019

4.222E-05 0.0000

6.898E-05 0.0000

4.252E-04 0.0000

9.582E-03 0.0000

3.748E-03 0.0000

1.953E-09 0.0000

2.2556-05 0.0000

1.860E-03 0.0000

3.344E-04 0.0000

1.872E-04 0.0000

5.761E-05 0.0000

5.280E-01 0.0023

3.746E-05 0.0000

2.605E-05 0.0000

1.167E+00 0.0050

1.565E-03 0.0000

5.757E-05 0.0000

1.633E-02 0.0001

5.903E-06 0.0000

4.989E-02 0.0002

3.861E-01 0.0016

9.972E-07 0.0000

1.629E-06 0.0000

1.471E-05 0.0000

1.927E-02 0.0001

1.521E-02 0.0001

3.384E-08 0.0000

2.987E-04 0.0000

2.464E-02 0.0001

7.718E-06 0.0000

4.319E-06 0.0000

1.573E-06 0.0000

5.488E-01 0.0023

1.687E-03 0.0000

1.086E-04 0.0000

1.064E+00 0.0045

mriem/yr fract.

2.275E-06 0.0000

6.648E-03 0.0000

7.448E-07 0.0000

6.616E-04 0.0000

1.600E-03 0.0000

4.874E-03 0.0000

1.097E-05 0.0000

1.793E-05 0.0000

1.132E-05 0.0000

7.302E-06 0.0000

2.154E-04 0.0000

3.016E-06 0.0000

1.320E-06 0.0000

1.089E-04 0.0000

1.782E-03 0.0000

9.974E-04 0.0000

3.253E-04 0.0000

5.819E-03 0.0000

2.347E-06 0.0000

3.983E-05 0.0000

2.315E-02 0.0001

(
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Summary : RESFPO Defeult Parameters

"'~.. File : Plurbrook Subsurface Modified BOPSMEARMIXRev2.P-.D

I'01- Total Dose Oconributions TDOSE(i,p,t) for individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.OCE+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ag-108m 3.045E-01 0.0013

Am-241 5.061E-02 0.0022

C-14 1.lS5E-04 0.0000

Cm-243 5.772E-02 0.0002

Co-60 3.243E+00 0.0134

Cs-137 2.446E+02 0.1045

Eo-152 9.292E-04 D.0000

Eu-154 1.518E-03 0.0000

Fe-55 2.695E-02 0.0001

H-3 5.022E-02 0.0021

1-129 2.115E+00 0.0090

Nb-94 3.143E-04 0.0000

Ni-59 1.387E-03 0.0000

Ni-63 1.145E-O1 0.0005

Pu-238 3.717E-02 0.0002

Pu-239 2.060E-02 0.0001r '41 1.086E-02 0.0000

5.255E+01 0.2245

Tc-99 1.459E-02 0.0001

U-234 6.360E-03 0.0000

Total 8.3S8E+01 0.3584

Fish

mrem/yr fract.

9.925E-05 0.0000

9.782E-04 0.0000

3.963£-04 0.0000

1.216E-04 0.0000

6.077E-02 0.0003

3.154E+00 0.0135

2.9940-06 0.0000

4.891E-06 0.0000

3.732E-04 0.0000

3.312E-05 0.0000

5.455E-03 0.0000

6.075E-06 0.0000

S.941E-06 0.0000

7.377E-04 0.0000

7.1l4E-05 0.0000

4.021E-05 0.0000

2.094E-05 0.0000

2.033E-01 0.0009

1.661E-05 0.0000

4.096E-06 0.0000

3.426E+00 0.0146

Radon

mrem/yr fract.

0.0000.00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

O.0OE+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

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

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+0O 0.0000

Plant

mrem/yr fract.

1.795E-01 0.0006

2.650E-01 0.0012

2.985E-04 0.0000

3.252E-02 0.0002

1.602E+00 0.0077

1.390E+01 0.0594

5.235E-04 0.0000

S.553E-04 0.0000

1.631E-02 0.0001

2.45SE-01 0.0011

1.197E+00 0.0051

1.773E-04 0.0000

7.699E-04 0.0000

6.517E-02 0.0003

2.093E-02 0.0001

1.271E-02 0.0001

6.09SE-03 0.0000

3.156E+01 0.1348

1.720E-02 0.0001

3.563E-03 0.0000

4.935E+01 0.2106

Meat

mrem/yr fract.

1.423E-02 0.0001

3.584E-04 0.0000

:.083E-04 0.0000

1.635E-05 0.0000

9.926E-01 0.0038

2.044E+01 0.0446

2.632E-05 0.0000

4.301E-05 0.0000

8.214E-03 0.0000

3.796E-02 0.0002

2.112E-01 0.0009

1.335E-09 O.0000

9.840E-05 0.0000

8.119E-03 O.0000

5.264E-05 0.0000

2.946E-05 0.0000

1.283E-05 0.0000

6.024E+00 0.0257

2.263E-05 0.0000

3.063E-05 0.0000

1.764E+01 0.0753

Milk

mrem/yr fract.

6.319E-01 0.0027

8.004E-05 0.0000

1.549E-04 0.0000

9.130E-06 0.0000

4.981E-02 0.0022

1.551E+01 0.0663

1.4700-06 0.0000

2.401E-06 0.0000

6.8740-04 0.0000

1.148E-01 0.0005

1.679E+00 0.0072

4.971E-06 0.0000

2.197E-03 0.0000

1.813E-01 0.0006

2.947E-06 0.0000

1.645E-06 0.0000

1.229E-06 0.0000

8.375E+00 0.0358

1.241E-03 0.0000

3.018E-04 0.0000

2.700E+01 0.1153

All Pathways*

mrem/yr fract.

1.213E+00 0.0052

8.462E-01 0.0036

9.799E-02 0.0004

1.000E-01 0.0004

3.386E+01 0.2447

7.866E+01 0.3360

3.270E-01 0.0014

3.986E-01 0.0017

5.506E-02 0.0002

1.087E+00 0.0046

5.255E+00 0.0225

1.121E-01 0.0005

5.240E-03 0.0000

4.323E-01 0.0018

7.217E-02 0.0003

4.040E-02 0.0002

1.955E-02 0.0001

1.114E+02 0.4758

1.123E-01 O.0005

1.112E-02 0.0000

2.341E+02 1.0000

'Sum of all water independent and dependent pathways.

r;
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Sunrmarv : RESRAD Default Parameters

File : Plumbroof Subsurface Mod_-ied BOPSMCAR.MIXRev2..RAO

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. 0CE+05 years

Water Independent Pathways (Inhalation ezcludes radon.

*Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 1.907E-02 0.0001

am-241 2.247E-03 0.0000

C-14 1.600E-09 0.0000

Cm-243 4.198E-03 0.0000

Co-60 1.989E+01 0.0993

Cs-13
7  

8.186E+00 0.0409

Eu-152 2.929E-01 0.0015

Eu-154 3.378E-01 0.0017

Fe-55 0.OOE*00 0.0000

H-3 O.OOOE+00 0.0000

1-129 2.629E-04 0.0000

Nb-94 1.112E-01 0.0006

Ni-59 0.0000E00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-238 2.425E-06 0.0000

Pu-239 2.341E-06 0.0000

41 3.066E-OS 0.0000

O 2.217E-02 0.0001

.,9 5.303E-06 0.0000

U-234 1.602E-06 0.0000

Total 2.867E+01 0.1442

Inhalation

mrem/y'r fract.

4.209E-09 0.0000

1.658E-04 0.0000

1.147E-07 0.0000

1.629E-05 O.0000

2.012E-06 0.0000

5.771E-07 0.0000

6.917E-08 0.0000

9.406E-08 0.0000

5.993E-09 0.0000

2.177E-04 0.0000

2.506E-08 0.0000

3.SSSE-08 0.0000

3.445E-09 0.0000

2.375E-07 0.0000

4.410E-05 0.0000

2.480E-05 0.0000

8.564E-06 0.0000

8.840E-06 0.0000

2.569E-09 0.0000

3.807E-06 0.0000

4.931E-04 0.0000

Radon Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

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

0.OOE+00 0.0000

O 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

0.000E+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

mrem/yr fract.

5.593E-04 0.0000

4.376E-02 0.0002

6.216E-04 0.0000

4.287E-03 0.0000

6.359E-01 0.0032

1.164E400 0.0058

1.631E-04 0.0000

2.526E-04 0.0000

4.356E-05 0.0000

8.224E-03 0.0000

2.562E-02 0.0001

1.988E-04 0.0000

4.309E-04 0.0000

3.504E-02 0.0002

1.l59E-02 0.0001

6.590E-03 0.0000

2.282E-03 0.0000

9.975E+00 0.0498

7.246E-02 0.0004

6.564E-04 0.0000

mrem/yr fract.

1.201E-05 0.0000

6.213E-04 0.0000

3.257E-04 0.0000

2.436E-0S 0.0000

1.050E-01 0.0005

4.110E-01 0.0021

3.801E-05 0.0000

5.887E-05 0.0000

2.475E-04 0.0000

5.135E-04 0.0000

3.369E-03 0.0000

1.951E-09 0.0000

2.229E-05 0.0000

1.813E-03 0.0000

3.291E-04 0.0000

1.871E-04 0.0000

5.700E-05 0.0000

4.564E-01 0.0023

3.501E-05 0.0000

2.600E-05 0.0000

mrem/yr fract.

3.799E-04 0.0000

5.734E-05 0.0000

1.918E-04 0.0000

5.618E-06 0.0000

3.754E-02 0.0002

3.491E-01 0.0017

8.978E-07 0.0000

1.390E-06 0.0000

8.558E-06 0.0000

1.033E-03 0.0000

1.'367E-02 0.0001

3.380E-08 0.0000

2.952E-04 0.0000

2.401E-02 0.0001

7.598E-06 0.0000

4.318E-06 0.0000

1.861E-06 0.0000

4.744E-01 0.0024

1.577E-03 0.0000

1.084E-04 0.0000

Soil

mrem/yr fract.

5.521E-07 0.0000

6.621E-03 0.0000

8.744E-09 0.0000

6.487E-04 0.0000

1.204E-03 0.0000

4.406E-03 0.0000

9.880E-06 0.0000

1.530E-05 0.0000

6.588E-06 0.0000

3.912E-07 0.0000

1.936E-04 0.0000

3.012E-06 0.0000

1.305E-06 0.0000

1.061E-04 0.0000

1.754E-03 0.0000

9.971E-04 0.0000

3.453E-04 0.0000

5.030E-03 0.0000

2.193E-06 0.0000

3.976E-05 0.0000

2.138E-02 0.00011.199E+01 0.0599 9.800E-01 0.0049 9.024E-01 0.0045

P
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Summarv : RESRAD Defaeult Paramreters

File : Fl--Umbrool: Subsurface Mod' ified 8OPSMUhRMI' Rcv2.P.AD

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

As mrem/vr and Fraction of Total Dose At t = 3.000+OO-0 years

Water Dependent Pathways

water

Radio-

Nuclide mrem/yr fract.

Ag-lOSm 7.386E-02 0.0004

Am-241 5.037E-01 0.0025

C-14 1.3S9E-06 0.0000

Cm-243 5.489E-02 0.0003

Co-60 2.364E+00 0.0118

Cs-13
7  

2.210E+01 0.1104

Eu-152 S,361E-04 0,0000

Eu-154 1.295E-03 0.0000

Fe-55 1.604E-02 0.0001

h-3 2.6S8E-02 0.0001

I-129 1.900E+00 0.0095

Nb-94 3.137E-04 O.OOO

Ni-S9 1.371E-03 0.0000

Ni-63 1.115E-0 0.0006

Pu-238 3.655E-02 0.0002

Pu-239 2.07SE-02 0.0001

_ 241 1.3S3E-02 0.0001

4.539E+01 0.2267

TL-99 1.362E-02 0.0001

0-234 6.344E-03 0.0000

Tota 64l 0 0.3628

Fish Radon Plant Meat Milk

area/yr fract.

2,406E-05 0.0000

9.737E-04 0.0000

4.645E-06 0.0000

1.061E-04 0.0000

4.570E-02 0.0002

2.8500+00 0.0142

2,.694E-06 0.0000

4.172E-06 0.0000

2.170E-04 0.0000

1.773E-06 0.0000

4.900E-03 O.0000

6.063E-06 0.0000

e.833E-06 0.0000

7.183E-04 0.0000

7.065E-05 0.0000

4.017E-05 0.0000

2.669E-05 0.0000

1.756E-01 0.0009

1.757E-05 0.0000

4.08SE-06 0.0000

mrem/yr fract.

0.000E+0 0.0000

0.OOOE+0 0. 0000

OO000E+00 0.0000
0.000E+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0000E+O 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

O.O0E+00 0.0000

.0OOE-Q00 0.0000

0.0QOE-00 0.0000

O.OQQE+00 0.0000

mrem/yr fract.

4.353E-02 0.0002

2.837E-0 0.014

2.327E-06 0.0000

3.092E-02 0.0002

1.354E+00 0.0068

1.256E+01 0.0627

4.711E-04 0.0000

7.295E-04 0.0000

9.485E-03 0.0000

1.316E-02 0.0001

1.075E+00 0.0054

1.770E-04 0.0000

7.603E-04 0.0000

6.346E-02 0.0003

2.059E-02 0.0001

1.170E-02 0.0001

7.774E-03 0.0000

2.726E+01 0.1362

1.606E-02 0.0001

3.574E-03 0.0000

mrem/yr fract. mrear,/yr fract.

3.452E-03 0.0000

3.567E-04 0.0000

1,270E-06 0.0000

l.SS5E-QS 0.0000

6-713E-01 0.0034

9.430E+00 0.0471

2.368E-05 0.0000

3.66SE-05 0.0000

4.778E-03 0.0000

2.032E-03 0.0000

1.897E-01 0.0009

1.333E-09 0.0000

9.722E-05 0.0000

7.906E-03 0.0000

5.176E-05 0.0000

2.9430-05 0.0000

1.355E-05 0.0000

5.204E+00 0.0260

2.114E-OS 0.0000

3.055E-05 0.0000

1.533E-01 0.0008

7.967E-05 0.0000

1.816E-06 0.0000

a.683E-06 0.0000

3.745E-01 0.0019

1.402E+01 0.0700

1.323E-06 0.0000

2.04SE-06 0.0000

3.998E-04 0.0000

6.145E-03 0.0000

1.508E+00 0.0075

4.962E-08 0.0000

2.17
0
E-03 0.0000

1.765E-01 0.0009

2.S905E-06 0.0000

1.643E-06 0.0000

1.745E-06 0.0000

7.234E+00 0.0361

1.159E-03 0.0000

3.011E-04 0.0000

All Pathway5s

mrem/yr fract.

2.942E-01 0.0015

8.422E-01 0.0042

1.15E-03 0.0000

9.512E-02 0.0005

2.548E+01 0.1273

7.107E+0Q 0Q3550

2.945E-01 0.0015

3.402E-01 0.0017

3.202E-02 0.0002

5.820E-02 0.0003

4.721E+00 0.0236

1.109E-01 0.0006

5.177E-03 0.0000

4.21OE-01 0.0021

7.099E-02 0.0004

4.036E-02 0.0002

2.437E-02 0.0001

9.620E+01 0.4805

1.050E-0 0.0005

l.109E-02 0.0001

2.002E+02 1.00003.078E+00 0.0154 0.000E+00 0.0000 4.276E+01 0.2136 1551E+01 0.0Q775 2.347E+01 0.1172

'Sum of all ':ater independent and dependent pathways.

r-
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Suassary P0ESAD Default Paramsetecs

Pile Flursbrool: Sub-sur-face Modiffed OSAR3Pe.A'

C Total Dose Contributions TDOSE1ip,t) for Individual Radionuclides (2) and Pathways o')

As mrem/yr and Fraction of Total Dose At t = 1.000E01 years

Water Independent Pathways (Inhalation excludes radon)

0Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m 1.344E-04 0.0000

Am-241 2.215E-03 0.0000

C-14 2.673E-16 0.0000

Cm-243 3.530E-03 0.0000

Co-60 7.351E000 0.0602

Cs-137 5.752E+00 0.0471

Eu-152 2.029E-01 0.0017

Eu-154 1.940E-01 0.0016

Fe-55 O.OOOE00 0.0000

H-3 O.OOOE+00 0.0000

1-129 1.81OE-04 0.0000

Nb-94 1.108E-01 0.0009

Ni-59 O.O00+00 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 2.293E-06 0.0000

Pu-239 2.339E-06 0.0000

,r.-41 7.417E-05 0.0000

V.- 1.331E-02 0.0001

Tc-99 4.1c6E-06 0.0000

U-234 1.601E-06 0.0000

Total 1.363E+01 O.il5

Inhalation

mrem/yr fract.

2.966E-11 0.0000

1.635E-04 0.0000

1.916E-14 0.0000

1.370E-05 0.0000

7.436E-07 0.0000

4.055E-07 0.0000

4.791E-09 0.0000

5.402E-08 0.0000

9.013E-10 0.0000

7.635E-09 0.0000

1.725E-08 0.0000

3.570E-0 0.0000

3.309E-09 0.0000

2.169E-07 0.0000

4.169E-05 0.0000

2.478E-05 0.0000

9.966E-06 0.0000

5.306E-06 0.0000

2.029E-09 0.0000

3.794E-06 0.0000

2.642E-04 0.0000

Radon

mrerm/vr fract.

0.000+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

O.000E+00 O.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.000E+00 0.0000

0.OOE+00 O.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.000E+00 0.0000

0.00OE+00 0.0000

Plant

mrem/yr fract.

3.941E-06 0.0000

4.315E-02 0.0004

1.039E-10 0.0000

3.606E-03 0.0000

2.350E-01 0.0019

S.182E-01 0.0067

1.130E-04 0.0000

1.451E-04 0.0000

6.551E-06 0.0000

2.S84E-07 0.0000

1.764E-02 0.0001

1.980E-04 0.0000

4.13SE-04 0.0000

3.200E-02 0.0003

3.096E-02 0.0001

6.53E-03 0.0001

2.647E-03 0.0000

5.989E+00 0.0490

5.720E-02 0.0005

6.524E-04 0.0000

7.218E+00 0.0591

Meat

mrem/vr fract.

S.461E-08 0.0000

6.126E-04 0.0000

5.452E-11 0.0000

2.052E-05 0.0000

3.880E-02 0.0003

2.S69E-01 0.0024

2.6330-05 0.0000

3.3S1E-05 0.0000

3.722E-05 0.0000

1.802E-0 0.0000

2.320E-03 0.0000

1.943E-09 0.0000

2.141E-05 0.0000

1.656E-03 0.0000

3.112E-04 0.0000

1.969E-04 0.0000

5.512E-05 0.0000

2.741E-01 0.0022

2.764E-05 0.0000

2.550E-05 0.0000

6.070E-O1 0.0050

Milk

mrem/vr fract.

2.677E-06 0.0000

5.653E-05 0.0000

3.209E-11 0.0000

4.724E-06 0.0000

1.38SE-02 0.0001

2.453E-01 O.OC20

6.219E-07 0.0000

7.985E-07 0.0000

1.2S70-06 0.0000

3.623E-09 0.0000

9.414E-03 0.0001

3.366E-08 0.0000

2.936E-04 0.0000

2.193E-02 0.0002

7.192E-06 0.0000

4.313E-06 0.0000

2.662E-06 0.0000

2.649E-01 0.0023

1.245E-03 0.0000

1.077E-04 0.0000

5.771E-01 0.0047

Soil

mrem/yr fract.

3.891E-09 0.0000

6.529E-03 0.0001

1.461E-15 0.0000

_.456E-04 0.0000

4.449E-04 0.0000

3.096E-03 0.0000

6.944E-06 0.0000

8.797E-06 0.0000

9.909E-07 0.0000

1.372E-11 0.0000

1.333E-04 0.0000

2.999E-06 0.0000

1.254E-06 0.0000

9.695E-05 0.0000

1.659E-03 0.0000

9.962E-04 0.0000

4.005E-04 0.0000

3.020E-03 0.0000

1.731E-06 0.0000

3.952E-05 0.0000

1.699E-02 0.0001

rt
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Summaryr : RESRA.D Default Parameters

W..' File : P'rmbrook Subsurface Modified BOPSME1ARI4IRev2.RAD

.-C(, Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (C) and Pathways fp)

As mrem/vr and Fraction of Total Dose At t = I.OOOE-O1 years

Water Dependent Pathways

Water

Radio-

Nuclide mrer.s/yr fract.

Ag-lO0m 5.192E-04 0.0000

Am-241 4.955E-02 0.0041

C-l4 2.308E-13 0.0000

Cm-243 4.605E-02 0.0004

Co-60 8.715E-01 0.0071

Cs-137 1-549E+01 0.1268

Eu-152 5.778E-04 0.0000

Eu-154 7.419E-04 0.0000

Fe-55 2.526E-03 0.0000

H-3 9.395E-07 0.0000

1-129 1.305E+00 0.0107

Nb-94 3.116E-04 0.0000

Ni-S9 1.314E-03 0.0000

Ni-63 1.016E-01 0.0008

Pu-238 3.448E-02 0.0003

Pu-239 2.071E-02 0.0002

- l1 2.209E-02 0.0002

2.719E+01 0.2225

Tc-99 1.073E-02 0.0001

U-234 6.291E-03 0.0001

Total 4.561E+01 0.3732

Pish Radon Plant Meat Milk

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

1.692E-07 0.0000

9.57SE-04 0.0000

7.7176-13 0.0000

8.902E-05 0.0000

1.685E-02 0.0001

1.998E+00 0.0163

1.862E-06 0.0000

2.390E-06 0.0000

3.256E-05 0.0000

6.197E-11 0.0000

3.366E-03 0.0000

6.024E-06 0.0000

S.466E-06 0.0000

6.546E-04 0.0000

6.664E-05 0.0000

4.004E-05 0.0000

4.268E-05 0.0000

1.052E-01 0.0009

1.383E-05 0.0000

4.054E-06 0.0000

0.0000E+0 0.0000

O.OOE+00 0.0000

0.O0OE+00 0.0000

OOOOE+00 0,.0000

O.OOE400 0.0000

00OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

0.0006+OO 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

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

3.060E-04 0.0000

2.790E-01 0.0023

3.S66E-13 0.0000

2.594E-02 0.0002

4.994E-01 0.0041

S.S06E+00 0.0721

3.255E-04 0.0000

4.180E-04 0.0000

1.423E-03 0.0000

4.599E-07 0.0000

7.38SE-01 0.0060

1.759E-04 0.0000

7.479E-04 0.0000

5.783E-02 0.0005

1.942E-02 0.0002

1.166E-02 0.0001

1.243E-02 0.0001

1.633E+01 0.1336

1.265E-02 0.0001

3.544E-03 0.0000

2.427E-05 0.0000

3.509E-04 0.0000

2.110E-13 00000

1.305E-05 0.0000

2.475E-01 0.0020

6.611E+00 0.0541

1.637E-05 0.0000

2.102E-05 0.0000

7.169E-04 0.0000

7.103E-08 0.0000

1.303E-01 0.0011

1.324E-09 0.0000

9.317E-05 0.0000

7.205E-03 0.0001

4.883E-05 0.0000

2.933E-05 0.0000

1.832E-05 0.0000

3.117E+00 0.0255

1.664E-05 0.0000

3.030E-05 0.0000

1.012E+01 0.0828

1.079E-03 0.0000

7.S37E-05 0.0000

3.016E-13 0.0000

7.263E-06 0.0000

1.381E-01 0.001

9.626E+00 0.0804

9.139E-07 0.0000

1.174E-06 0.0000

5.999E-05 0.0000

2.148E-07 0.0000

1.0366+00 0.0085

4.930E-09 0.0000

2.080E-03 0.0000

1.608E-01 0.0013

2.764E-06 0.0000

1.639E-06 0.0000

3.179E-06 0.0000

4.334E+00 0.0355

9.130E-04 0.0000

2.985E-04 0.0000

l.S50E+01 0.1268

All Pathways'

mrem/yr fract.

2.06SE-03 0.0000

S.286E-01 0.0068

1.924E-10 0.0000

7.982E-02 0.0007

9.412E+00 0.0770

4.984E+01 0.4079

2.040E-01 0.0017

1.954E-01 0.0016

4.80SE-03 0.0000

2.036E-06 0.0000

3.243E+00 0.0265

1.115E-01 0.0009

4.964E-03 0.0000

3.838E-01 0.0031

6.699E-02 0.0005

4.025E-02 0.0003

3.778E-02 0.0003

5.765E+01 0.4717

8.280E-02 0.0007

1.10OE-02 0.0001

1.222E+02 1.00002.125E+00 0.0174 O.OOOE+00 0.0000 2.680E+01 0.2193

'Sum of all water Independent and dependent pathways.

r
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Summpry : RESKfD Default Parameters

File : Plumbroak: Subsurface Modified EOtSMES.PRl4XRev2.RAD

(7am Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides 712 and Pathways (p)

As mrem/yr and Eraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways lInhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Inhalation Radon Plant

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

Ag-loam 9.540E-11 0.0000

Am-241 2.122E-03 0.0001

C-14 O.OOOE+DO 0.0000

Cm-243 2.150E-D3 0.0001

Co-60 4.278E-01 D.0123

Cs-137 2.059E+00 0.0606

Eu-l52 7.106E-02 0.0021

Eu-154 3.978E-02 0.0011

Fe-55 O.OOE+00 0.0000

H-3 0.000E+00 0.0000

1-129 6.231E-05 0.0000

Nb-94 1.094E-01 0.0032

Ni-S9 0.00E+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-238 1.954E-06 0.0000

Pu-239 2.333E-06 0.0000

''41 2.379E-04 0.0000

3.099E-03 0.0001

Tc-99 2.129E-06 0.0000

U-234 1.64sE-06 0.0000

Total 2.755E+00 0.0795

2.106E-17 0.0000

1.570E-04 0.0000

O.OOOE+00 0.0000

8.356E-06 0.0000

4.327E-08 0.0000

2.4SDE-07 0.0000

1.676E-08 0.0000

2.10SE-0 0.0000

4.019E-12 0.0000

1.254E-21 0.0000

5.941E-09 0.0000

3.527E-08 0.0000

2.951E-09 0.0000

1.675E-07 0.0000

3.552E-05 0.0000

2.471E-05 0.0000

}.289E-05 0.0000

1.236E-06 0.0000

1.031E-09 0.0000

3.720E-06 0.0000

2.4200-04 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

0.000+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

0.000E00 0.0000

O.OOE+00 0.0000

O.OOE+400 0.0000

0.00O0400 0.0000

O.OOOE+00 0.0000

O.OOE+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

2.798E-12 0.0000

4.245E-02 0.0022

3.010E-30 0.0000

2.200E-03 0.0001

1.368E-02 0.0004

2.996E-01 0.0086

3.957E-05 0.0000

2.975E-05 0.0000

2.921E-08 0.0000

4.738E-20 0.0000

6.074E-03 0.0002

1.956E-04 0.0000

3.690E-04 0.0000

2.470E-02 0.0007

9.336E-03 0.0003

6.565E-03 0.0002

3.243E-03 0.0001

1.395E+00 0.0402

2.909E-02 0.0008

6.413E-04 0.0000

1.831E-00 0.0528

Meat

mrem/yr fract.

6.008E-14 0.0000

5.885E-04 O.0000

i.566E-30 0.0000

1.258E-05 0.0000

2.258E-03 0.0001

2.054E-D2 0.0030

9.222E-06 0.0000

6.932E-06 0.0000

1.659E-07 0.0000

2.964E-21 0.0000

7.966E-04 0.0000

1.919E-09 0.0000

2.920E-05 0.0000

1.276E-03 0.0000

2.651E-04 0.0000

1.864E-04 0.0000

5.132£-05 0.0000

6.382E-02 0.0018

1.406E-05 0.0000

2.540E-05 0.0000

1.747E-01 0.0050

IliIk

mrem/yr fract. mrem/yr fract.

1.901E-12 0.0000

5.430E-05 0.0000

9.321E-31 0.0000

2.880E-06 0.0000

8.075E-04 0.0000

8.951E-02 0.0026

2.178E-07 0.0000

1.637E-07 0.0000

5.739E-09 0.0000

5.956E-21 0.0000

3.241E-03 0.0001

3.326E-08 0.0000

2.529E-04 0.0000

1.693E-02 0.0005

6.149E-06 0.0000

4.301E-06 0.0000

3.811E-06 0.0000

6.633E-02 0.0019

6.332E-04 0.0000

1.059E-04 0.0000

1.779E-01 0.0051

2.762E-15 0.0000

6.270E-03 0.0002

O.OOOE+00 0.0000

3.328E-04 0.0000

2.589E-05 0.0000

2.230E-03 0.0000

2.397E-06 0.0000

1.802E-06 0.0000

4.418E-09 0.0000

2.253E-24 0.0000

4.591E-05 0.0000

2.963E-06 0.0000

1.118E-06 0.0000

7.484E-05 0.0000

1.413E-03 0.0000

9.933E-04 0.0000

4.756E-04 0.0000

7.033E-04 0.0000

8.807E-07 0.0000

3.885E-05 0.0000

1.15E-02 0.0003

Soil
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Summary : RESPAD Default Parameters

". :File Plumbroo'i. Subsurface Mtdified BOPSMEARMIXRez2.,.RAD

Total Dose Con-ributions TOOSE(:,p,t; for individual Radionuclides Ui) and Pathways (p)

As mres/yr and Fraction of Total Dose At t = 3.000E01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrerr,/yr fract.

Ag-108m 3.662E-10 0.0000

Am-241 49727E-01 0.0136

C-14 0.000E+00 0.0000

Cm-243 2.78SE-02 0.000B

Co-60 5.038E-02 0.0015

Cs-137 5.616E+00 0.1621

Eu-152 2.010E-04 0.0000

Eu-154 1.511E-04 0.0000

Fe-55 1.l9E-05 0.0000

H-3 1.528E-19 0.0000

1-129 4.462E-01 0.0129

Nb-94 3.058E-04 0.0000

Ni-59 1.164E-03 0.0000

Ni-63 7.789E-02 0.0022

Pu-238 2.918E-02 0.0008

Pu-239 2.051E-02 0.0006

_ ?41 3.386E-02 0.0010

6.2908+00 0.18O 5

Tc-s9 5.421E-03 0.0002

U-234 6.141E-03 0.0002

Total 1.308E+01 0.3774

Fish Radon Plant Meat Milk

mrem/yr fract.

1.194E-13 0.0000

9.237E-04 0.0000

0.OOOE+00 0.0000

5.389E-05 0.0000

9.740E-04 0.0000

7.241E-01 0.0209

6.476E-07 0.0000

4.869E-07 0.0000

1.442E-07 0.0000

2.008E-23 0.0000

1.151E-03 0.0000

5.912E-06 0.0000

7.498E-06 0.0000

5.019E-04 0.0000

5.640E-05 0.0000

3.966E-05 0.0000

6.545E-05 0.0000

2.434E-02 0.0007

6.990E-06 0.0000

3.961E-06 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

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

0.000E+00 0.0000

0.000E+00 0.0000

0:000E-00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0008+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mrem/yr fract. inrem/yr fract. mrem/yr fract.

2.158E-10 0.0000

2.662E-01 0.0077

0.000E+00 0.0000

1.570E-02 0.0005

2.887E-02 0.0008

3.192E+00 0.0921

1.132E-04 0.0000

8.513E-05 0.0000

6.304E-06 0.0000

7.479E-20 0.0000

2.526E-01 0.0073

1.726E-04 0.0000

6.624E-04 0.0000

4.434E-02 0.0013

1.643E-02 0.0005

l.15SE-02 0.0003

1.907E-02 0.0006

3.777E+00 0.2090

6.391E-03 0.0002

3.460E-03 0.0001

1.722E-il 0.0000

3.349E-04 0.0000

0.0004E00 0.0000

7.915E-06 0.0000

1.431E-02 0.0004

2.396E+00 0.0692

5.694E-06 0.0000

4.280E-06 0.0000

3.175E-06 0.0000

1.25SE-20 0.0000

4.456E-02 0.0013

1.300E-09 0.0000

8.253E-05 0.0000

5.524E-03 0.0002

4.133E-05 0.0000

2.905E-05 0.0000

2.500E-05 0.0000

7.211E-01 0.0208

8.409E-06 0.0000

2.958E-05 0.0000

7.600E-10 0.0000

7.477E-05 0.0000

0.000E+00 0.0000

4.409E-06 0.0000

7.983E-03 0.0002

3.562E+00 0.1028

3.1798-07 0.0000

2-39
0
E-0

7 
0.0000

2.657E-07 0.0000

3.493E-20 0.0000

3.542E-01 0.0102

4.838E-08 0.0000

1.842E-03 0.0001

1.233E-01 0.0036

2.401E-06 0.0000

1.622E-06 0.0000

5.237E-06 0.0000

1.002E+00 0.0289

4.613E-04 0.0000

2.914E-04 0.0000

All Pathways-

mrem/yr fract.

'.459E-09 0.0000

7.909E-01 0.0228

5.528E-30 0.0000

4.B35E-02 0.0014

5.471E-01 0.0158

1.808E+01 0.5219

7.143E-02 0.0021

4.006E-02 0.0012

2.128E-05 0.0000

3.316E-29 0.0000

1.109E+00 0.0320

1.101E-01 0.0032

4.401E-03 0.0001

2.946E-01 0.0085

5.676E-02 0.0016

3.991E-02 0.0012

5.685E-02 0.0016

1.334E+01 0.3852

4.203E-02 0.0012

1.074E-02 0.0003

7.522E-01 0.0217 O.OOOE+00 0.0000 7.635E+00 0.2203 3.182E+00 0.0918 5.052E+00 0.1458 3.465E+01 1.0000

iSum of al' water independent and dependent pathways.

r
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Summary : RESRAD Delaulr F2aameters

F~ie : Plurnbrook Subsuriace Modified BOPSMEAR'MIhZev2.RAD

Total Dose Contributions TOOSE(ipt) for Individual Radionuclides (1) and Pathways (p)

As mremn/yr and Fraction of Total Dose At t 1.GOOE+02 years

Water Independent Pathways Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m O.OOOE+00 0.0000

Am-241 1.S49E-03 0.0011

C-14 O.OOOE+00 0Q0000

Cm-243 3.794E-04 0.0002

Co-60 2.034E-05 0.0000

Cs-137 6.162E-02 0.0368

Eu-152 1.806E-03 0.0011

Eu-154 1.553E-04 0.0001

Fe-55 0.0OE+00 0.0000

H1-3 O.OOE+00 0.0000

1-129 1.492E-06 0.0000

Nb-94 1.049E-01 0.0626

Ni-59 0.0QE+Q00 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 1.116E-06 0.0000

Pu-239 2.310E-06 0.0000

_ 41 1.563E-04 0.0001

1.888E-05 0.0000

1.999E-07 0.0000

U-234 2.225E-06 0.0000

Total i.709E-01 0.1020

Inhalation Radon Plant Meat Milk Sci l

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract.

0.000E+00 0.0000

1.363E-04 0.0001

O.OQE+00 0.0000

1.498E-06 0.0000

2.058E-12 0.0000

4.344E-09 0.0000

4.265E-10 0.0000

4.323E-11 0.0000

2.379E-20 0.0000

0.000+00 0.0000

1.423E-10 0.0000

3.382E-08 0.0000

1.976E-09 0.0000

6.768E-08 0.0000

2.027E-05 0.0000

2.446E-05 0.0000

1.159E-05 0.0000

7.531E-09 0.0000

9.681E-11 0.0000

3.506E-06 0.0000

1.978E-04 0.0001

O.OOO+00 0.0000

O.OOO400 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Q.0OOE+OO 0.0000

0.0008+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.O0E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

OOOOE+00 0-0000

0.O0E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.00OE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.601E-02 0.0215

O.OOOE+00 0.0000

3.943E-04 0.0002

6.503E-07 0.0000

8.765E-03 0.0052

1.006E-06 0.0000

1.161E-07 0.0000

1.729E-16 0.0000

0.000E+00 0.0000

1.455E-04 0.0001

1.875E-04 0.0001

2.471E-04 0.0001

9.983E-03 0.0060

5.328E-03 0.0032

6.500E-03 0.0039

3.060E-03 0.0018

8.498E-03 0.0051

2.731E-03 0.0016

6.050E-04 0.0004

8.245E-02 0.0492

O.OOE+00 0.0000

5.114E-04 0.0003

O.OO0E+00 0.0000

2.398E-06 0.0000

1.074E-07 0.0000

3.094E-03 0.001S

2.344E-07 0.0000

2.706E-08 0.0000

9.825E-16 0.0000

0.000E+00 0.0000

1.912E-05 0.0000

1.840E-09 0.0000

1.278E-05 0.0000

5.166E-04 0.0003

1.513E-04 0.0001

1.846E-04 0.0001

4.369E-05 0.0000

3.888E-04 0.0002

1.320E-06 0.0000

2.393E-05 0.0000

4.950E-03 0.0030

O.OOOE+00 0.0000

4.715E-05 0.0000

O.OOOE+00 0.0000

5.122E-07 0.0000

3.839E-08 0.0000

2.628E-03 0.0016

5.536E-09 0.0000

6.391E-10 0.0000

3.39SE-17 0.0000

0.000E+00 0.0000

7.761E-05 0.0000

3.189E-08 0.0000

1.693E-04 0.0001

6.842E-03 0.0041

3.571E-06 0.0000

4.258E-06 0.0000

3.9968E-06 0.0000

4.042E-04 0.0002

5.944E-05 0.0000

9.964E-05 0.0001

1.034E-02 0.0062

mrem/yr fract.

0.000E+00 0.0000

5.444E-03 0.0032

0.000E+00 0.0000

5.967E-05 0.0000

1.231E-09 0.0000

3.317E-05 0.0000

6.093E-08 0.0000

7.033E-09 0.0000

2.616E-17 0.0000

O.OOOE+00 0.0000

1.099E-06 0.0000

2.841E-06 0.0000

7.485E-07 0.0000

3.025E-05 0.0000

8.061E-04 0.0005

9.835E-04 0.0006

4.628E-04 0.0003

4.285E-06 0.0000

8.267E-08 0.0000

3.661E-05 0.0000

7.865E-03 0.0047

91
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Summary : RESRAi Default Parameters

File :Plumbrol Subsurface Modified BOPSMOARPMIXRev2.RPAD

Total Dose Contributions TDOSE(Jp,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 mrems/yr fract.

Ag-108m 1.079E-31 0.0000

Am-241 4.007E-01 0.2390

C-14 0.000E+00 0.0000

Cm-243 4.829E-03 0.0029

Co-60 2.339E-06 0.0000

Cs-137 1.610E-01 0.0960

Eu-152 4.9S9E-06 0.0000

Eu-154 5.759E-07 0.0000

Fe-SS 6.46SE-14 0.0000

H-3 0.000E+00 0.0000

1-129 1.043E-02 0.0062

Nb-94 2.863E-04 0.0002

Ni-59 7.606E-04 0.0005

Ni-63 3.074E-02 0.0183

Pu-238 1.626E-02 0.0097

Pu-239 1.983E-02 0.011S

_ 241 3.556E-02 0.0222

3.742E-02 0.0223

1. 9 4.968E-04 0.0003

U-234 5.645E-03 0.0034

Total 7.240E-01 0.4318

Fish Radon Plant Meat

mrem/yr Eract. mrem/yr fract. mrem/yr fract.

O.OOOE+00 0.0000

7.746E-04 0.0005

0.000E+00 0.0000

9.335E-06 0.0000

4.522E-08 0.0000

2.076E-02 0.0124

1.607E-08 0.0000

1.855E-09 0.0000

8.33SE-16 0.0000

0.000E+00 0.0000

2.691E-05 0.0000

5.534E-06 0.0000

4.902E-06 0.0000

1.981E-04 0.0001

3.143E-05 0.0000

3.834E-05 0.0000

6.873E-05 0.0000

1.448E-04 0.0001

6.406E-07 0.0000

3.703E-06 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0:000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

6.357E-32 0.0000

2.257E-01 0.1346

0.000E+00 0.0000

2.720E-03 0.0016

1.340E-06 0.0000

9.149E-02 0.0546

2.811E-06 0.0000

3.244E-07 0.0000

3.644E-14 0.0000

0.000E+00 0.0000

5.907E-03 0.0035

1.626E-04 0.0001

4.330E-04 0.0003

1.750E-02 0.0104

9.158E-03 0.0055

1.117E-02 0.0067

2.003E-02 0.0129

2.247E-02 0.0134

5.858E-04 0.0003

3.181E-03 0.0019

mrem/yr fract.

0.000E+00 0.0000

2.842E-04 0.0002

0.000E+00 0.0000

1.396E-06 0.0000

6.643E-07 0.0000

6.869E-02 0.0410

1.413E-07 0.0000

1.631E-08 0.0000

1.835E-14 0.0000

0.000E+00 0.0000

1.042E-03 0.0006

1.217E-09 0.0000

5.395E-05 0.0000

2.160E-03 0.0013

2.304E-05 0.0000

2.809E-05 0.0000

2.524E-05 0.0000

4.290E-03 0.0026

7.707E-07 0.0000

2.722E-05 0.0000

7.665E-02 0.0457

mrem/yr fract.

2.
2
38E-31 0.0000

6.339E-05 0.0000

0.000E+00 0.0000

7.621E-07 0.0000

3.706E-07 0.0000

1.021E-01 0.0609

7.891E-09 0.0000

9.109E-10 0.0000

1.536E-15 0.0000

0.000E+00 0.0000

8.282E-03 0.0049

4.529E-08 0.0000

1.204E-03 0.0007

4.867E-02 0.0290

1.506E-06 0.0000

1.568E-06 0.0000

5.621E-06 0.0000

5.963E-03 0.0036

4.228E-05 0.0000

2.679E-04 0.0002

1.666E-01 0.0994

All Pathways*

mrem/yr fract.

3.953E-31 0.0000

6.715E-01 0.4006

0.000E+00 0.0000

8.398E-03 0.0050

2.590E-05 0.0000

5.202E-01 0.3103

1.816E-03 0.0011

1.563E-04 0.0001

1.231E-13 0.0000

0.0000+00 0.0000

2.594E-02 0.0155

1.056E-01 0.0630

2.887E-03 0.0017

1.167E-01 0.0696

3.178E-02 0.0190

3.B77E-02 0.0231

5.942E-02 0.0354

7.960E-02 0.0475

3.918E-03 0.0023

9.896E-03 0.0059

1.677E+00 1.00002.206E-02 0.0132 0.000E+00 0.0000 4.105E-01 0.2449

'Sum of all water independent and dependent pathways.

Ir
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Summary : RESkrD Default Parameters

File . Piumbrook Subsurface Modif'ed BCPSMEARMIXRev2.RPD

C(7 Total Dose Contributions TDOSE(ip,p) for Individual Radionuclides (i) anc Pathways fp)

As mrem/yr and Fraction of Total Dose At t = 3.0DOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Ag-108m O.000E+00 0.0000

Anm-241 1.237E-03 0.0020

C-14 O.OOOE+00 0.0000

Cm-243 2.679E-06 0.0000

Co-6C 9.064E-18 0.000

Cs-137 2.58lE-06 0.0000

Eu-152 5.024E-08 0.0000

Eu-154 2.039E-1l 0.0000

Fe-55 O.OOOE400 0.0000

H-3 0.OOE+400 0.0000

1-129 3.492E-11 0.0000

Nb-94 9.303E-02 0.1526

Ni-S9 O.OOOE+00 0.0000

Nj-63 O.OOOE+0O 0.0000

Pu-238 2.300E-07 0.0000

Pu-239 2.246E-06 0.0000

41 1.056E-04 0.0002

8.952E-12 0.0000

Tc-99 2.328E-10 0.0000

U-234 6.487E-06 0.0000

Total 9.439E-02 0.2549

lnhalation Radon Plant Meat Milk

mrem/yr fract.

O.OOOE+00 0.0000

9.104E-05 0.0001

O.OOOE400 0.0000

3.809E-08 0.0000

9.169E-25 0.0000

1.829E-13 0.0000

2.184E-24 0.0000

5.677E-18 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

3.329E-15 0.0000

2.998E-08 0.0000

6.278E-10 0.0000

5.085E-09 0.0000

4.085E-06 0.0000

2.378E-05 0.0000

7.774E-06 0.0000

3.530E-15 0.0000

1.123E-13 0.0000

2.960E-06 0.0000

mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

0.O0OE+00 0.0000

O.OOOE+00 0.0000

O.OOOE400 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 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

2.410E-02 0.0395

O.OOOE+00 0.0000

1.009E-05 0.0000

2.898E-1l 0.0000

3.671E-07 0.0000

2.792E-11 0.0000

1.525E-14 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.404E-09 0.0000

1.663E-04 0.0003

7.852E-05 0.0001

7.501E-04 0.0012

1.073E-03 0.0018

6.317E-03 0.0104

2.057E-03 0.0034

3.983E-09 0.0000

3.167E-06 0.0000

5.202E-04 0.0009

O.OOOE+00 0.0000

3.425E-04 0.0006

O.OOOE00 0.0000

2.246E-07 0.0000

4.785E-20 0.0000

1.296E-07 0.0000

6.506E-12 0.0000

3.553E-25 0.0000

O.OOOE400 0.0000

O.OOOE+00 0.0000

4.475E-10 0.0000

1.632E-09 0.0000

4.063E-06 0.0000

3.881E-05 0.0001

3.049E-05 0.0001

1.794E-04 0.0003

2.923E-05 0.0000

1.823E-10 0.0000

1.530E-09 0.0000

2.034E-05 0.0000

O.OOOE+00 0.0000

3.150E-05 0.0001

O.OOOE+00 0.0000

8.404E-09 0.0000

1.711E-20 0.0000

l.l0OE-07 0.0000

1.537E-13 0.0000

8.393E-17 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

1.816E-09 0.0000

2.827E-08 0.0000

5.382E-05 0.0001

5.141E-04 0.0008

8.204E-07 0.0000

4.139E-06 0.0000

2.690E-06 0.0000

1.894E-10 0.0000

6.893E-08 0.0000

8.403E-05 0.0001

Soil

mrem/yr fract.

O.OOOE400 0.0000

3.636E-03 0.0060

O.OOOE+00 0.0000

1.527E-06 0.0000

5.487E-22 0.0000

1.389E-09 0.0000

1.691E-12 0.0000

9.236E-16 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

2.572E-11 0.0000

2.519E-06 0.0000

2.379E-07 0.0000

2.272E-06 0.0000

1.623E-04 0.0003

9.559E-04 0.0016

3.105E-04 0.0005

2.00SE-12 0.0000

9.586E-11 0.0000

3.09SE-05 0.0001

1.257E-04 0.0002 O.OOE+00 0.0000 3.507E-02 0.0575 6.451E-04 0.0012 6.913E-04 0.0011 5.102E-03 O.00S4
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Sursmary : RSPJhD Default Parameters

File : Plurbrooc Su9.b-u cc Hodifeed 5OPSME4ARF42XRev2.RAD

(,:
Total Dcse Eortributions TDOSE(i,p,t) for Individual Radionuclidec (.) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.OOE+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/vr fract.

Ag-l00m O.OOOE+00 0.0000

Am-241 2.492E-01 0.40S9

C-14 O.0OOE+00 0.0000

Cm-243 5.430E-05 0.0001

Co-60 9.705E-l9 0.0000

Cs-137 6.277E-06 0.0000

Eu-152 1.289E-10 0.0000

Eu-154 7.041E-14 0.0000

Fe-SS O.OOOE+00 0.0000

H-3 0.000E+00 0.0000

I-129 2.273E-07 0.0000

Nb-94 2.363E-04 0.O04

Ni-59 2.251E-04 0.0004

Ni-63 2.150E-03 0.0035

Pu-236 3.054E-03 0.0050

Pu-239 1.795E-02 0.0294

} -241 2.229E-02 0.0366

1.633E-08 0.0000

-TC ,9 5.365E-07 0.0000

U-234 4.451E-03 0.0073

Total 2.996E-01 0.4916

Fish Radon Plant Meat Milk

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

0.000E+00 0.0000

4,818E-04 0,0008

O.OOOE+00 0.0000

1.0506-07 0.0000

1.876E-20 0.0000

8.093E-07 0.0000

4.154E-13 0.0000

2.269E-16 0.0000

O.OOOE+00 0,0000

0.000E+00 0.0000

5,964E-10 0.0000

4.569E-06 0.0000

1.450E-06 0.0000

1i3S6E-05 0.0000

5.895E-06 0.0000

3.469E-05 0.0001

4.309E-05 0.0001

6.319E-11 0.0000

6.917E-10 0.0000

3.458E-06 0.0000

5.897E-04 0.0010

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

OOOOE+00 0.0000

0.0OOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

0:OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOO+00 0.0000

OOOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

1.404E-01 0.2303

O.OOOE+00 0.0000

3.058E-05 0.0001

5.561E-19 0.0000

3.568E-06 0.0000

7.264E-11 0.0000

3.967E-14 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

1.287E-07 0,0000

1.334E-04 0.0002

1.281E-04 0.0002

1.224E-03 0.0020

1.720E-03 0.0028

1.011E-02 0.0166

1.255E-02 0.0206

9.807E-09 0.0000

6.325E-07 0.0000

2.508E-03 0.0041

1.688E-01 0,2769

inrem/yr fract.

O.OOOE+00 0.0000

1.773E-04 0.0003

O.OOOE+00 0.0000

4.027E-08 0.0000

2.756E-19 0.0000

2.678E-06 0.0000

3.652E-12 0.0000

1.995E-15 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

2.270E-08 0.0000

1.004E-09 0.0000

1.596E-05 0.0000

1.525E-04 0.0003

4.346E-06 0.0000

2.542E-05 0.0000

1.585E-05 0.0000

1.872E-09 0.0000

8.322E-10 0.0000

2.172E-05 0.0000

4.159E-04 0.0007

mremn/yr fract.

O.OOOE+00 0.0000

3.944E-05 0.0001

O.OOOE+00 0.0000

6.894E-09 0.0000

1.539E-19 0.0000

3.981E-06 0.0000

2.039E-13 0.0000

1.114E-16 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

1.904E-07 0.0000

3.739E-09 0.0000

3.564E-04 0.0006

3.404E-03 0.0056

5.379E-07 0.0000

1.419E-06 0.0000

3.527E-06 0.0000

2.603E-09 0.0000

4.565E-08 0.0000

2.108E-04 0.0003

4.021E-03 0.0066

All Pathwaysf

mrem/yr fract.

O.OOE+00 0.0000

4.197E-01 0.6887

O.0OOE+00 0.0000

9.961E-05 0.0002

1.139E-17 0.0000

2.050E-05 0.0000

5.038E-08 0.0000

2.052E-11 0.0000

O.OOOE600 0.0000

O.OOOE+00 0.0000

5.655E-07 0.0000

9.357E-02 0.1535

8.637E-04 0.0014

8.250E-03 0.0135

6.056E-03 0.0099

3.560E-02 0.0584

3.7426-02 0.0614

3.504E-08 0.0000

4.454E-06 0.0000

7.860E-03 0.0129

6.095E-01 1.0000

'Sun of ail water independent and dependent pathways.

Ir
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Sumeery : RESRPA Default Parameters

File : Plumbrook Subsorface Modif-ed 3OPSME.RMIXRev2.RRD

Total Dose Contributions TDOSE(i,o,t) for Individual Radionuclides ;:' and Pathways (p)

As nrem/yr and Fraction of Total Dose At t = l.OOOE+03 years

Water Independent Pathways (Inha2ation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

As-lG8m O.OOOE+00 0.0000

Am-241 3.052E-04 0.0017

C-14 O.OOOE+00 0.0000

Cm-243 2.384E-09 0.0000

Co-60 0.000£+00 0.0000

Cs-137 1.227E-21 0.0000

Eu-152 5.648E-24 0.0000

Eu-154 O.OOOE+00 0.0000

Fe-55 O.OOOE+00 0.0000

H-3 O.OOE+00 0.0000

1-129 2.165E-27 0.0000

Nb-94 6.105E-02 0.3484

N-59 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-238 3.535£-08 0.0000

Pu-239 2.035E-06 0.0000

bi-241 2.605E-05 0.0001

O.OOOE+00 0.0000

TL-:, 1.231E-20 0.0000

U-234 2.S08E-05 0.0002

Inhalation Radon Plant Meat Milk

mrem/yr fract. mrem/vr fract. mrem/yr fract. mrrem/yr fract. mrem/yr fract.

O.OOOE+00 0.0000

2.218E-05 0.0001

0.000E+00 0.0000

2.510E-08 0.0000

0.000E+00 0.0000

8.649E-29 0.0000

2.506E-18 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

2.064E-31 0.0000

1.968E-08 0.0000

1.136E-11 0.0000

5.912E-13 0.0000

2.755E-08 0.0000

2.152E-05 0.0001

1.894E-06 0.0000

0.000E+00 0.0000

5.963E-24 0.0000

1.652E-06 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

0.0000+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

5.944E-03 0-0339

O.OOOE+00 0.0000

6.668E-06 0.0000

O.OOOE+00 0.0000

1.745E-22 0.0000

1.335E-16 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

2.110E-25 0.0000

1.091E-04 0.0006

1.421E-06 0.0000

8.7200-08 0.0000

4.455E-06 0.0000

5.7180-03 0.0326

5.073E-04 0.0029

O.OOOE+00 0.0000

1.682E-16 0.0000

3.484E-04 0.0020

1.264E-02 0.0721

O.OOOE+00 0.0000

8.483E-05 0.0005

0.000E+00 0.0000

1.893E-07 0.0000

0.0000+00 0.0000

6.159E-23 0.0000

3.112E-17 0.0000

O.OOOE+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

2.774E-26 0.0000

1.071E-09 0.0000

7.353E-08 0.0000

4.512E-09 0.0000

1.307E-07 0.0000

1.624E-04 0.0009

7.236E-06 0.0000

O.OOOE+00 0.0000

8.127E-20 0.0000

1.237E-05 0.0001

2.672E-04 0.0021

O.OOOE+00 0.0000

7.690E-06 0.0000

O.OOOE+00 0.0000

4.369E-09 0.0000

O.OOOE+00 0.0000

5.231E-23 0.0000

7.350E-19 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

1.126E-25 0.0000

1.855E-08 0.0000

9.739E-07 0.0000

5.976E-08 0.0000

7.727E-08 0.0000

3.746E-06 0.0000

6.566E-07 0.0000

O.OOOE+00 0.0000

;.661E-18 0.0000

4.758E-OS 0.0003

6.0-1E-05 0.0003

Soil

mrem/yr fract.

O.OOOE+00 0.0000

8.858E-04 0.0051

O.OOOE+00 0.0000

1.009E-06 0.0000

O.OOOE+00 0.0000

6.604E-25 0.0000

8.088E-18 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

1.595E-27 0.0000

1.653E-06 0.0000

4.305E-09 0.0000

2.642E-10 0.0000

6.224E-07 0.0000

8.652E-04 0.0049

7.564E-05 0.0004

0.000E+00 0.0000

5.09lE-21 0.0000

1.783E-05 0.0001

1.84SE-03 0.0205
Total 6.141E-02 0.3505 4.731E-05 0.0003

r
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Surnmary : RESPAD Default Parameters

File : Plumbrook Subsurface Modafied SOPSMEARMIXFevl A.RPD

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-O- years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ag-108m O.OOOE+0 0.0000

Am-241 4.497E-02 0.2567

C-14 0.OOOE+00 0.0000

Cm-243 1.438E-05 0.0001

Co-60 O.OOOE+00 0.0000

Cs-137 2.209E-21 0.0000

Eu-152 2.333E-16 0.0000

Eu-154 O.OOOE+00 0.0000

Fe-55 O.OOE+00 0.0000

H-3 O.OOOE+00 0.0000

1-129 1.043E-23 0.0000

Nb-94 1.14SE-04 0.0007

Ni-59 3-016E-06 0.0000

Ni-63 1.851E-07 0.0000

Pu-238 1.131E-05 0.0001

Pu-239 1.203E-02 0.0686

241 4.022E-03 0.0230

O.DOOE+00 0.0000

, 2.109E-17 0.0000

U-234 1.945E-03 0.0111

Fish Plant Meat Milk

mrem/yr fract.

O.OOOE+00 0.0000

6.694E-05 0.0005

0.000E+0 0.0000

2.779E-08 0.0000

O.OOOE+00 0.0000

2.849E-22 0.0000

1.759E-19 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

2.691E-26 0.0000

2.220E-06 0.0000

1.943E-08 0.0000

1.193E-09 0.0000

2.110E-08 0.0000

2.325E-05 0.0001

7.774E-06 0.0000

0.000E+00 0.0000

2.720E-20 0.0000

3.845E-06 0.0000

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.00E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000+00 0.0000

O.OOOE00 0.0000

0.0OOE+00 0.0000

OOOOE+00 0.0000

0.0OOE+00 0.0000

O..OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E400 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

0.000E+00 0.0000

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

O.OOOE+00 0.0000

2.533E-02 0.1446

O.OOOE+00 0.0000

8.097E-06 0.0000

O.OOOE+00 0.0000

1,.256E-21 0.0000

1.315E-16 0.0000

0.000E+00 0.0000

O.O0E+00 0.0000

0.000E+00 0.0000

5.907E-24 0.0000

6.480E-05 0.0004

1.717E-06 0.0000

1.054E-07 0.0000

6.369E-06 0.0000

6.773E-03 0.0387

2.265E-03 0.0129

0.000E+00 0.0000

2.487E-17 0.0000

1.096E-03 0.0063

3.554E-02 0.2029

O.OOE+00 0.0000

3.270E-05 0.0002

0.000E+00 0.0000

2.036E-08 0.0000

0.000E+00 0.0000

9.427E-22 0.0000

6.610E-19 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

1.042E-24 0.0000

4.880E-10 0.0000

2.139E-07 0.0000

1.313E-08 0.0000

2.786E-08 0.0000

1.703E-05 0.0001

2.921E-06 0.0000

O.OOOE+00 0.0000

3.2720-20 0.0000

1.059E-05 0.0001

6.3520-05 0.0004

0.OOOE+00 0.0000

7.130E-06 0.0000

0.000E+00 0.0000

1.137E-09 0.0000

O.OOOE+00 0.0000

1.401E-21 0.0000

3.691E-19 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

8.282E-24 0.0000

1.817E-08 0.0000

4.775E-06 0.0000

2.930E-07 0.0000

1.427E-07 0.0000

9.514E-07 0.0000

6.375E-07 0.0000

O.OOOE+00 0.0000

1.795E-18 0.0000

9.032E-05 0.0005

1.043E-04 0.0006

All Pathways*

mrem/yr fract.

O.OOOE+00 0.0000

7.768E-02 0.4433

0.00OE400 0.0000

3.042E-05 0.0002

O.OOOE+00 0.0000

7.610E-21 0.0000

5.481E-16 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

2.605E-23 0.0000

6.134E-02 0.3501

1.221E-05 0.0001

7.495E-07 0.0000

2.321E-05 0.0001

2.561E-02 0.1462

6.917E-03 0.0395

0.000E+00 0.0000

2.198E-16 0.0000

3.601E-03 0.0206

1.752E-01 1.0000Total 6.311E-02 0.3602 1.241E-04 0.0007

'Sum cf all water independent and dependent pathways.

t
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Sumrarv : RESRAD Default Parameters

File : Plumbrook Subsurface Modified BOPSMEARhI'XRev2.hAD

Dose/Source Ratics Sumned Over All Pathwaysft- Parent and Progeny Principal Radionuclide Contributions Indicated
I m .:

Parent Product Branch

(i) (j) Fraction' t-

Ag-108m Ag-lOSm 1.000E+00

DSR(J,t) (mrem/yr)/fpCi/g)

O.000EOO l.000E+00 3.0002E+DO 1.00E+01 3.000E+02 1.000E+02 3.000E+02 2.000E03

4.081E+01 2.021E+01 4.903E+00. 3.447E-02 2.432E-06 7.176E-30 0.OOOE+00 0.OOOE+00

Am-241

Am-241

Am-241

Am-24 1

Am-241

Am-241

Np-237

U-233

Th-229

SDSA (j)

1.000E+00

1 OOOE+00

1.OOOE+00

1. OOOE+00

6.524E+00

7.587E-06

8,738E-12

2.372E-11

6.524E+00

6.509E+00

1.4 65E-05

2.107E-11

2.373E-11

6.509E+00

6.479E+00 6.374E+00

2..874E-05 7.737E-05

6.466E-11 4.106E-10

2.376E-11 2.387E-11

6.479E+00 6.374E+00

6.083E+00 5.165E+00 3.227E+00 5.960E-O0

2.105E-04 6.140E-04 1.343E-03 1.557E-03

2.9412-09 2.579E-08 1.405E-07 3.040E-07

2.4782-11 4.785E-11 4.566E-10 5.911E-09

6.084E+00 5.166E+00 3.229E+00 5.975E-01

C-14 C-14 I.000E+00 1.471E+00 1.6S9E-01 1.994E-03 3.329E-10 9.626E-30 0.000+00 0.0002E+00 0.000E+00

Cm-243

Cm-24 3

Cm-24 3

Cm-24 3

Cm-243

Cm-243

Cm-243

Pu-239

U-235

Pa-231

Pc-227

ZDSR(j)

9.976E-01

9.976E-01

9. 976E-01

9.976E-01

9.976E-01

5.115E+00 4.9S8E+00 4.744E+00 3.980E+00 2.410E+00

8:456E-05 1.412E-04 2.497E-04 5.S82E-04 1.2S0E-03

3. 224E-14

2.628E-14

3.519E-14

5. 115E+00

9.602E-14 3.327E-13

2.597E-14 2.627E-14

3.454E-14 3.342E-14

4.9S9E+00 4,745E+00

2.209E-12 1.456E-11

4.641E-14 4.584E-13

3.600E-14 3.062E-13

3.981E+00 2.411E+00

4.162E-01

2.116E-03

9.4192-11

9.470E-12

1.345E-II

4.183E-01

2.747E-03 6.170E-11

2.115E-03 1.521E-03

3.316E-10 7.154E-10

9.220E-11 3.S85E-10

1.909E-10 8.95iE-10

4.863E-03 1.521E-03

Cm-243

Cm-243

Cm-243

Cm-24 3

Cm-243

Am-24 3

Pu-239

U-235

Pa-231

Ac-227

EDSR (C)

2.400E-03

2.4 00E-03

2.400E-03

2.9400E-03

2. 400E-03

2.4 00E-03

1.231E-02

4.36SE-05

8. 444E-11

9.295E-19

1.425E-16

1.909E-16

1.235E-02

1.200E-02 1.141E-02 9.576E-03 5.798E-03

7.276E-05 2.280E-04 2.926E-04 5.738E-04

1.579E-10 3.339E-10 1.243E-09 5.576E-09

1.1822-18 1.728E-18 4.921E-18 3.932E-17

1.7942-16 2.496E-16 4.596E-16 8.119E-16

2,.403E-16 3.341E-16 6.149E-16 1.085E-15

1.207E-02 1.154E-02 9.868E-03 6.372E-03

1.001E-03

6. 033E-04

2.495E-08

6. 739E-16

9.069E-16

1.209E-15

1.605E-03

6.609E-06

2.213E-04

4.754E-08

5.235E-15

1.343E-15

2.551E-15

.179E-04

I . 494E-13

2.325E-07

3.791E-08

1.630E-14

8. 446E-15

1.935E-14

1 .704E-07

Co-60 Co-60 1.000E00

Cs-137 Cs-i-
7 
'1.000203

Eu-152 Eu-152 1.208E-02

7.479E+00 6.4872+00 4.812E+00 1.803E+00 1.0462-21 4.961E-06 2.183E-18 O.OOOE200

1.109E401 2.054E+01 9.527E+00 6.6812+00 2.424E-00 6.973E-.2 2.7482-06 1.020E-21

2.912E+00 1.813E+00 1.633E+00 1.132E+00 3.962E-01 1.007E-02 2.793E-07 2.143E-23

Eu-15 2

Eu-152

Eu- 152

Eu-152 2.7922-01

Gd-152 2.792E-01

7.4022-01 7.024E-01 6.324E-01

4.646E-16 8.007E-16 1.421E-15

7402E-01 '7.024E-01 6 .24E-01

4.381E-01

3.136E-15

4.3-8 1 l01

1.534E-01 3,199E-03 1.012E-07

5.608E-IS 6.701E-1S 6.105E-15

1.534-0- 3.8899E-03 1.082E-07

1.218E-23

4.216E-15

4.216E-15

Eu-154 Eu-154 1.000E+00 2.877E+00 2.6582+00 2.268E+00 1.303E+00 2.671E-01 1.042E-03 1.368E-10 1.1212-34

Fe-iS Fe-5 1:.Q00+00 3.646E-02 2.7S1E-02 1.61,7-02 2.4272-03 1.075E-05 6.215E-14 I.8002-37 0.000E+00

H4-3 H4-3 1.000E+00 7.S005-02 2.634E-02 S.749E-04 3.060E-08 4.984E-21 0.0CC-0E000 C.OE+00 0.000E+00

I-129 1-129 1.000E+00

Nb-94 b1o-94 ;.000QE00

9.239E+01 6.759E+01 7.868E+01 5.405E+01 1.848E+01 4.323E-01 9.425E-06 4.341E-22

3,73'E+00 3.736E+0O ..731E+00 3.715E+00 3.671E+00 3.519E+00 3.119E+00 2.045E+00

111i- 59 l,.OODE+O ;10 0 .171E-02 1.164E-02 1.250E-02 1.103E-02 9.779E-03 6.415E-03 l.919E-03 2.714E-OS
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: ESRP'D Default Parameters

: Plmbrook Sobsurface Mod fied ROPSMEU.RMIXRev2.RPAD

(,-X: Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions indicated

Parent Product Branch

(i) (j) Fraction'

Ni-63 Ni-63 l.000F+OO

DSR{j,t) (mrem/yr)/(pCi/g)

t= O.OOOE+00 1.OOOE+00 3.000E+O0 1.000+01 3.000E+01 l.00OE+02 3.000E+02 1.O0OE+03

3.207E-02 3.165E-02 3.082E-02 2.810E-02 2.156E-02 8:540E-03 6.040E-04 5.487E-08

Pu- 238

Pu-2 38

Pu-238

Pu-238

Pu-238

Pu-238

Pu-238

U-234

Th-230

Ra-226

Pb-210

DShR(A )

1. 000E+00

1.000E+00

1.0005+00

1 .000E+00

1.0OOE+00

1.819E-00

4.345E-06

6.0555-12

3.97 3E-12

2.087E-1

1.819E+ 00

1.804E+00 1.775E+00

7.465E-06 1.363E-05

1.109E-11 2.609E-ll

1.675E+00 1.4195E+00 7.944E-01 1.511E-01

3.429E-05 8.616E-05 2.035E-04 2.746E-04

1.304E-10 8.354E-10 6.864E-09 3.688E-08

4.400E-04

1.284E-04

1.281E-07

3.788E-06

7.859E-06

5.802E-04

4.4 97E-12

2.182E-l1

1.804E+00

7.536E-12 6.557E-11

2.398E-11 4.397E-11

1.775E+00 1.675E+00

1.248E-09 3.439E-08

7.202E-10 4.226E-08

1.4l9E+00 7.946E-01

5.140E-07

9.7 24E-07

1.514E-01

Pu-239

Pu-239

Pu-239

Pu-239

Pu-239

Pu-24 I

Pu-241

Pu-243

Pu -24 1

Pu-241

Pu-241

Pu-24 I

Pu-24lI

Pu-239

U-235

Pa-231

Ac-227

ZDSR(j)

Pu-241

Am-24 2

N~p-237

U-233

Th-229

ZDSRPI )

1.OO5E+00

1.000E+00

1.0OOE+00

1.000E+00

1.OOOE+00

3.0OOE+00

1. OODE+00

3.OO5E+00

1.0OE+00

2.021E+00 2.020E+00 2.018E+00 2.012E+00

1.568E-09 2.890E-09 5.533E-09 1.472E-08

9.303E-12 1.618E-11

7.561E-12 8.244E-12

2.021E+00 2.020E+00

4.086E-11

1.253E-11

2.018E+00

3.818E-02

1.477E-02

8.501E-09

3.085E-14

2.665E-13

5.295E-02

3.637E-02 3.301E-02

2.471E-02 4.315E-02

2.615E-08 9.254E-08

5.313E-14 1.79SE-13

2.927E-13 3.416E-13

6.108E-02 7.616E-02

2.393E-10

8.788E-11

2.012E+00

2. 350E-02

9.455E-02

6.002E-07

2.346E-12

4.805E-1 3

1.181E-01

1.996E+00

4.044E-08

1.715E-09

1.354E-09

1.996E+00

e. 906E-03

2.68SE-02

3. 507E-06

3.736E-I1

7.020E-13

l.777E-01

l.938E+00

1.245E-07

1.568E-08

2.457E-08

1.938E+00

2.982E-04

l.854E-02

1.707E-05

6. 219E-l0

1.308E-12

l.857E-01

1.780E+00 1.281E+00

3.191E-07 6.216E-07

9.689E-08 3.404E-07

2.046E-07 7.842E-07

1.780E+00 1.261E+00

1.816E-08 3.101E-23

1.169E-01 2.156E-02

4.380E-05 5.319E-05

4.422E-09 3.052E-08

1.299E-11 1.867E-10

1.169E-01 2.162E-02

Pu -24 1

Np-237

U-233

Th-229

ODSR ( j

2.4 50E-05

2.4 50E-05

2.450E-05

2.450E-05

9.354E-07

1.846E-10

1.734E-16

'.513E-18

9. 356E-07

8.911E-07 8.087E-07

3.501E-10 6.583E-10

4.754E-16 1.506E-15

8.821E-1E 1.131E-17

e.914E-07 8.093E-07

5.758E-07 2.182E-07

1.525E-09 2.826E-09

8.854E-15 4.901E-14

1.916E-17 4.356E-17

5.773E-07 2.210E-07

7.307E-09

3.407E-09

2.218E-13

2 767E-16

; .0715-08

4.448E-13

2.854E-09

4.789E-13

2. 072E-15

2.855E-09

7.597E-28

1.468E-09

3.628E-13

1.075E-14

1.468E-09

Sr-90 Sr-90 1.100Et00

Tc-99 Tc-99 i.1OOE+00

U-234 V-234 1.OOOE+00

U-234 Th-230 l.OOOE+00

U-234 Ra-226 1.OOOE+00

U-234 Pb-210 1.O000+00

U-234 L'SR (P '

3.980E+01 3.700E+01 3.196E+01 1.915E+01 4.433E-00 2.645}-02 1.164E-08 6.343E-31

9.682E-01 9.361E-01 8.747E-01 6.900E-01 3.503E-CI 3.265E-02 3.712E-05 1.831E-15

1.1135+00 1.112E+00 l.109E+00 1.1OOE+00 0.074E+00 9.885E-01 7.774E-01 3.216E-01

1.427E-06 2.074E-06 3.305E-06 7.593E-06 1.969E-05 6.025E-05 i.622E-04 3.963E-04

i.430E-07 2.925E-07 8.765E-07 8.866E-06 4.428E-IS 4.2i3E-04 2.799E-03 1.236E-02

4.005E-07 4.147E-07 5.033E-07 2.113E-06 3.040E-0S 5.991E-04 5.587E-03 2.578E-02

1.113E+00 1.112E+00 I 109Et00 1 1iOOE+0 00 9.8096E-013 7.860E-01 3.601E-0O

*Sranch Fraction 4s the cumulative factor for the "'t principal radionuclide daughter: CUM3RF(3) = BRF(l)PBRF'21 ... SRF(J).

The DSR includes contributions from associated (half-life 5 0.5 yr) daughters.
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Sumrmarv : RESRAD DefaulIt Faraeters

I Fi;e : Flumbrook Subsurface Modified BCSMEARIXRev2.RAD

Sinole Radionuclide Scil Guidelines Gfi,t1 in pCi'/

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

Nuclide

(Ii) t= 0.000E+00 1.00QE+00

Ag-106m 6.126E-01 1.237E+00

Am-241 3.832E+00 3.841E+00

C-14 1.700E+01 1.480E+02

Cm-243 4.876E+00 4.999E+00

Co-60 3.343E+00 3.S54E+00

Cs-137 2.254E+00 2.371E+00

Eu-152 9.429E+00 9.937E+00

Eu-154 8.691E+00 9.407E+00

Fe-SS 6.857E+02 8.990E+02

H-3 3.569E+02 1.530E+03

1-129 2.706E-01 2.854E-01

Nb-94 6.688E+00 6.692E+00

Ni-S9 2.134E+03 2.147E+03

Ni-63 7.76'96E+02 7.899E+02

Pu-238 1.374E+01 1.386E+01

Pu-239 1-237E+01 1.238E+01

Pu-241 4.722E+02 4.093E+02

Sr-90 6.282E-01 6.757E-01

Tc-99 2.582E+01 2.671E+01

11-234 2.246E+01 2.249E+01

r i.. .pecific activity limit

3.000E+00

5.099E+00

3.859E+00

1.260E+04

5. 256E+00

5.122E+00

2.624E+00

1. 104E+01

1.102E+01

1.546E+03

2.S58E+04

3.178E-01

6.701E+00

2.173E+03

8.111E+02

1.409E+01

1.239E+01

.283E+02

7.822E-01

2 .858E+01

2.254E+01

1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

7.252E+02

3.922E+00

7.535E+10

6.264E+00

1.366E+01

3.742E+00

1.593E+01

1.919E+01

1.030E+04

8.171E+06

4.626E-01

6.729E+00

2.267E+03

8. 898E+02

1.493E+01

1.242E+01

2.118E+02

1. 305E+00

3.623E+01

2.273E+Ol

1.028E+09

4.109E+00

'4.454E+12

1.034E+01

2.385E+02

1.031E+01

4.550E+01

9. 361E+01

2.326E+06

*9.594E+15

1.353E+00

6. 811E+00

2.556E+03

1.159E+03

1. 7 62E+01

1.253E+01

1.407E+02

5.639E+00

7.137E+01

2.327E+01

'2. 608E+13

4.840E+00

*4.454E+12

5.954E+01

5.039E+06

3.595E+02

1.790E+03

2.399E+04

4.022E+14

'9. 594E+15

5.783E+01

7.104E+00

3.897E+03

2.928E+03

3.14 6E+01

1.290E+01

1.346E+02

9. 453E+02

7.656E+02

2.526E+01

'2.608E+13 '2.608E413

7.743E+00 4.184E+01

'4.454E+12 '4.454E+12

5.0208+03 1.644E+04

11.131E+15 '1.131E+15

9.096E+06 '8.701E+13

6.451E+07 '1.765E+14

1.827E+11 *2.639E+14

'2.409E+15 '2.409E+15

'9.594E+15 '9.594E+i5

2.653E+06 '1.766E+08

8.015E+00 1.223E+01

1.303E+04 9.211E+05

4.139E+04 4.556E+08

1.651E+02 4.309E+04

1.405E+01 1.952E+01

2.138E+02 1.157E+03

2.147E+09 '1.365E+14

6.736E+05 '1.696E+10

3.181E+01 6.942E+01

1r
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Summary : RESRAD Default Parameters

File : Plumb-rook Subsurface Modified 3OPSMEARMIXRev2.FLAD

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

t . .-;. and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmrin = time of minimum single radionuclide soil guideline

and at tmax = time of max-imum total dose = O.OOOE+00 years

Nuclide Initial

(i) (pci/g)

Ag-108m 6.000E-02

Am-241 1.300E-01

C-14 5.SOOE-01

Cm-243 2.000E-02

Co-60 5.220E+00

Cs-137 7.460E+00

Eu-15
2  

1.300E-01

Eu-154 1.500E-01

Fe-55 1.980E+00

H-3 6.653E+01

1-129 6.000E-02

Nb-94 31000E-02

Ni-59 4.500E-01

Ni-63 1.366E+01

Pu-238 4.000E-02

Pa-239 2.000E-02

Pu-241 3.200E-01

Sr-90 3.010E400

r1.200E-01
~ 3- 1.OOOE-02

tmin

(years)

0. OOOE+00

0. OOOE+00

O.OOOE400

O OOOE+00

O.OOOE+00

O.OOOE+00

0.0000+00

O.OOE+00

O .OOOE+00

O.OOOE+00

O.0OOE+00

O.OOOE+00

O.000E+00

0.000E+00

0.000E+00

O.OOOE+00

60.1 ± 0.1

O.OOOE+00

O.OOOE+00

O.OO0E+00

DSR(i,tmin) G0i,tmin) DSR(i,tmax) G(i,tmax)

4 . 081E+Ol

6.524E+00

1. 471E+00

5. 128E+00

7.479E+00

1.109E+01

2. 651E+00

2.877E+00

3.646E-02

7.005E-02

9. 239E+01

3. 738E+00

1.171E-02

207E-02.

I.819E+00

2. 021E+00

1. 955E-01

3.960E+01

9.682E-01

1 . 113E+00

(pci/g)

6.126E-01

3.832E+00

1.700E+01

4.876E+00

3. 343E+00

2. 254E+0O

9.429E+00

9.691E+00

6.857E+02

3.569E+02

2.706E-01

6.688E+00

2.134E+03

7. 796E+02

1. 374E+01

1. 237E+01

1.279E+02

6.282E-01

2.582E+01

2.246E+01

4.081E+01

6.524E+00

1. 471E+00

5.128E+00

7.479E+00

1.109E+01

2.651E+00

2.877E+00

3.646E-02

7.005E-02

9.239E+01

3.738E+00

1. 171E-02

3.207E-02

1. 819E+00

2.021E+00

5.295E-02

3.980E+01

9.682E-01

1. 113E+00

(pci/g)

6.126E-01

3.832E+00

1. 700E+0O

4.876E+00

3.343E+00

2.254E+00

9. 429E+00

8.691E+00

6.857E+02

3.569E+02

2.7 06E-0l

6.688E+00

2.134E+03

7.7 96E+02

1.374E+01

1.237E+01

4.722E+02

6.282E-01

2.582E+01

2.246E+01

'7
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Surmarv : RESRAD Defalt Parameters

File : Plurmnbrook Subsurface Modified BOEPSIfARMI:4Revl2.PAE

ri. individual Nuclide Dose Summed Over Ai Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

M) (ii

Ag-lO8m Ag-10m l.OO0E+OO

WOSE(j,t), mrem/yr

t O.OOOE+OQ l.OOOE+00 3.000E+00 1.OOOE+01 3.000E+O1 1.OOOE+02 3.000OE+02 lOOOE+03

2.4498E+00 1.213E+00 2.942E-01 2.06SE-03 1.459E-09 3.953E-31 O.O0E+OO O.OOOE+OO

-m.-241

Pm-241

PAm-241

Amk-241 1.OOE-00

Pu-241 1.OOOE+OO

SDOSE (j)

8.4clE-01 8.462E-01 a.422E-01 8.286E-01

4.726E-03 7.908E-03 1.381E-02 3.026E-02

8.529E-01 S.541E-01 8-560E-01 8.5S9E-01

7.908E-0O

5.4 00E-02

.448E-02

6.7 15E-01

5. 932E-02

7.30SE-02

4.. 196E-01

3.740E-02

4.570E-01

7.74SE-02

6.900E-03

8.43SE-02

Np-237

Np-237

)qp-237

Np-237

Am-241 1.000E+OO

Pu-241 1.OOOE+OO

Pu-241 2.450E-05

DOSE0(j)

9.863E-07 1.904E-06 3.736E-06 1.006E-05 2.7317E-05

2.720E-09 8-369E-09 2.961E-0O

5.906E-11 1.120E-10 2.107E-10

9.91E-07 1.913E-06 3.766E-06

1. 921£-07

4.6S0E-10

1.025E-05

1.122E-06

9.04 5E-10

2.84 9E-05

7.982E-05

5.462E-06

1.090E-09

8,529E-05

1.746E-04 2.024E-04

1.401E-05 1.702E-05

9.132E-10 4.697E-10

1.896E-04 2.194E-04

0-233

U-233

U-233

U-233

.Ju-241 1.000OE00

Pu-241 1.0OOE+OO

Pu-241 2.450E-05

r003 I0)

1.136E-12

9. 881E-15

5.548E-17

1.146E-12

2.739E-12 8.406E-12

1.700E-14 5.753E-14

1.521E-16 4.819E-16

2.756E-12 8.464E-12

5.338E-11

7. 508E-13

2. 833E-15

5.414E-11

3.824E-10 3.352E-09

1.196E-11 1.990E-10

1-56SE-14 7.0099E-14

3.943E-10 3.551E-09

1.827E-08 3.953E-09

1.415E-09 3.366E-09

1.532E-13 1.161E-13

1.968E-09 4.289E-0O

Th-229

Th-229

Th-229

Th -229

r- S:C ?03

PAm-241 1.000+00

Pu-241 1.OOOEOO

Pu-241 2.450E-05

DOSE (5)

3.084E-12

8.529E-14

2.404E-18

3-169E-12

3.085E-12

9.368E-14

2. S23E-1E

3,17 9E-12

3 .08SE-12

1.093E-13

3.61SE-18

3.104E-12

1.53SE-13

6.131E-1S

3.221E-12 6.221E-12

2.246E-13 4.1S7E-13

1.394E-17 S.853E-17

3.446E-12 6,640E-12

5. 936E-11

4.157E-12

6.631E-16

6.352E-11

7.555E-10

5.975E-11

3.440E-15

8, 152E-103.19SE-12 3.257E-12

C-14 1.OOE+OO 8.530E-01 9.799E-02 1.151E-03 1.924E-10 5-52SE-30 O.OO0E+OO ,.OOOE+00 O.OOOE+00

Cm-243

Cm-243

Cm-243

Cm-243 9.976E-01

Cm-243 2.400E-03

DOSE(5)

1.023E-01 9.977E-02

2.461E-04 2.400E-04

1.025E-01 1.OOOE-01

9.4S9E-02 7.961E-02 4.820E-02 8.324E-03 5-494E-05 1.234E-12

.283E-04 1.915E-04 1.160E-04 2.002E-05 1.322E-07 2.969E-15

9.511E-02 7.9S0E-02 4.832E-02 8.344E-03 5.50E-05 1.237E-12

Pu -239

Pu-235

Pu-? -9

P"-239

Cm-243 9.976E-01

Cm-243 2.400E-03

P*-239 1.000E+00

2DOSE0I0i

1.691E-06 2.823E-06

1.689E-12 3.157E-12

4.041E-02 4.040E-02

4.994E-06

6. 677E-12

4.036E-02

1. 178E-05

2.486E-1'

4.025E-02

4 .026E-02

2 .561E-05

2,115E-iC

3.991E-02

3.994E-02

4.233E-05 4.231E-05

4.989E-10 9.507E-10

3.877E-02 3.560E-02

3.S81E-02 3.564E-02

3-04 2E-05

7.583E-10

2.561E-02

2.564E-024.041E-02 4.040E-02 4.037E-02

U-235

V-235

U-235

U-235

Fa-231

Pa -231

Pa-231

Pa-231

Cm,-243 9.976GE-0

Cm-243 2.400E-03

Pu7-239 1.00OE+00

DOSE (j )

Cm-243 9.976E-01

C.:r,-243 2.400E-03

Pu-239 1.000QE+0

2DOSE 0i )j

6. 447E-1 6

1. 859E-20

3. 135E-1l

3.135E-11

1-920E-15 6.653E-15

2.365E-20 3.455E-20

5 .780E-11 1.107E-10

5.780E-11 1.107E-10

4.418E-14 2.911E-13

9.823E-20 7.864E-19

2.944E-10 S.08E-10

2.944E-10 8.091E-'1O

1.84E-12

1.34SE-17

2 ,491E-09

2.493E-09

i.894E-13

I1.8140-1?

3.13 6E-10

6.633E-12

1.0470-`16

6.382E-09

6. 3S89E-09

1. 844E-12

2.69SE-17

1.938E-09

1.431E-1 1

3.259E-16

1.243E-08

1.245E-08

7.769E-12

1.689E-16

6.808E-09

5.256E-'6 5.194E-16 5.255E-16 9.283E-; 6 9.168E-15

2.f50E-1] 3.589E-1F 4.991E-18 9.191E-18 2.624E-17

1.861E-13 3.237E-13 8.172E-13 4.785E-12 3.430E-;1

1.866E-13 3.242E-13 6.177E-13 4.786E-12 3.4310-11 3.138E-10 1.940E-09 6.816E-09

Ac-227

Ac-227

7- , 7 7 -

Cm-243 9.976E-01

Cm-243 2.40DE-03

Pu-239 1.0OOE+00

DOSE03()

7. 038E-16

3.817E-18

1.512E-13

1 .519E-13

6.908E-16 6.684E-16

4.805E-1S 6.681E-18

1.649E-13 2.506E-11

1.656E-13 2.512E-13

7.200E-16

I. 230E-17

1.758E-12

1.758E-12

6.123E-15 2.689E-13 3.819E-12

2.171E-17 2.l427E-17 5.103E-17

2.708E-11 4.913E-10 4.093E-09

2.708E-11 4.916E-10 4.097E-09

1.790E-11

3.87 0E-16

1.568E-08

I . 5700-08

ArrL-243 Cm-243 2.400E-03 8.7360-07 1.455E-06 2.560E-06 5.653E-06 1.148E-05 1.207E-05 2.225E-06 2.651E-09

<�2
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Suqsarv : RESRAD Default Parameters

File : Pl:moroo! lubsurface Mod~fied B0PSME0A-k4IXRev2.RAt

Nuclide Parent BRF(I)

j) (i)

Co-60 Co-60 1.000iE00

Cs-137 Cs-137 1.000E+00

Eu-152 Eu-152 7.208E-01

Eu-152 Eu-152 2.792E-01

Eu-152 2DOSE(j)

Gd-152 Eu-152 2,792E-01

Eu-154 Eu-154 1.00E+00

Fe-Sl Fe-SI 1.OOOE+00

H-3 H-3 1.000E+00

1-129 1-129 1.000E+00

Nb-94 Nb-94 1.000E+00

Ni-S9 2.000E+00

Ni-63 Ni-63 1.00OE+OO

Pu-238 Pu-23S 1,OOOE+00

U-234 Pu-l3 l.0000E+00

U-234 U-234 1.000E-0

U-234 ZDDSE(j)

Th-230 Pu-238 1.OO0E+00

Th-230 U-234 1.OOOE+00

Th-230 0DCSE(1)

Ra-226 Pu-236 2.000E+00

Ra-226 U-234 1.0000E+0

Ra-226 ,DOSt?)

Pb-210 .u-23E 1.00OE-O

Pb-210 U-234 1.000E00

Pb-210 8DOSE(j)

Pu-241 Pu-241 l.OOOE+00

Pu-242 Pu-241 2.45CE-0O

Pu-241 20DS0(o)

Sr-S0 1,QOOE+00

Tc-99 Tc-99 1.OOOE-OO

Individual Nuclide Dose Summed Over Al1l Pathways

Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr

t= 0.000E+00 1.OOOE+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

3.904E+01 3.366E+01 2.548E+01 9.412E000 5.471E-01 2.590E-05 1.139E-17 0.000E00

8.273E+01

2.4 84E-01

9.623E-02

3.447E-01

7.866E+01

2.357E-01

9.131E-02

3.270E-01

6.040E-17 1.041E-16

4.315E-01 3.9S6E-01

7.219E-02 5.506E-02

4.660E+00 1.087E+00

5.543E+00 5.255E+00

1.121E-01 1.121E-01

5.271E-03 5.240E-03

4.381E-02 4.323E-02

7.277E-02 7.217E-02

1.738E-07 2.986E-07

1.113E-02 1.112E-02

1.113E-02 1.12E-02

2.422E-13 4.436E-13

1.427E-08 2.074E-08

7.107E001 4.984E+01 1.808E+01

2.123E-01 1.470E-01 5.149E-02

S.222E-02 5.695E-02 1.994E-02

2.945E-01 2.040E-01 7.143E-02

1.S47E-26 4.077E-16 7.290E-16

.402E-01 1.954E-01 4.006E-02

3.202E-02 4.805E-03 2.128E-0O

S.S20E-02 2.036E-06 3.316E-19

4.721E+00 3.243E+00 1.109E+00

1.219E-01 1.10-01 1.101E-01

5.177E-03 4.964E-03 4.401E-03

4.210E-01 3.838E-01 2.946E-0l

7.099E-02 6.699E-02 5.676E-02

5.450E-07 1.371E-06 3.446E-06

1.109E-02 1.100E-02 1.074E-02

2.109E-02 2.100E-02 1.075E-02

1.044E-12 5.216E-12 3.342E-11

3.305E-08 7.593E-06 1.969E-07

5.202E-01 2.050E-0 7.610E-21

1.309E-03 3.631E-08 4.086E-24

5.069E-04 1.407E-08 1.583E-24

1.816E-03 5.03BE-08 5.669E-24

8.721E-16 7.937E-16 5.481E-16

1.563E-04 2.052E-11 0.000E+00

1.231E-13

0.000E+00

2.594E-02

1.056E-01

2,.887E-03

0.0000E+00 .OOOE+00

O.OOOE+00 O.OOOE+00

5.655E-07 2.605E-23

9.357E-02 6.134E-02

8.637E-04 1.221E-0O

8.250E-03 7,495E-07

6.045E-03 1.760E-0O

1 . 2 67E-0O

3.178E-02

e.1400-06 1.098E-0 5.135E-06

9.885E-03 7.774E-03 3.216E-03

9.893E-03 7.785E-03

2.746E-20 1.475E-09

6.025E-07 1.622E-06

6.028E-07 1.624E-061.427E-08 2.074E-08 3.305E-08 7.593E-C0

1.589E-13 1.799E-13 3.014E-13 2.623E-12

1.430E-09 2.925E-09 8.765E-09 5.866E-08

1.430-09 72,925E-0 9 8.765E-09 5.866E-08

8.347E-13 6,727E-13 9.591E-13 1,759E-12

4.001E-09 4'247E-09 5.033E-09 2.113E-08

4.006E-09 4.148E-09 5.034E-09 2.113E-06

1,222E-02 1.164E-02 1.056E-02 7.521E-03

2.993E-07 2.851E-07 2.58E-07 1.843E-07

1.222E-02 1.164E-02 1.056E-02 7.521E-03

1.198E+02 1.114E+02 9.620E+02 5.765E-01

1.969E-07

4.990E-11

4.428E-07

4.428E-07

2,8ElE-1l

3.040E-07

3.040E-07

1.376E-09

4.213E-06

4.2215E-06

1,690E-09

S.991E-06

5.993E-06

2.056E-08

2.7 99E-01

278012r-0

3.890E-08

5.587E-01

1.191E-01

5.820E-09

1.424E-13

5.810E-09

3.504E-08

3.221E-03

51.124E-09

.- 963E-06

3, 968E-06

1.S1SE-07

1.236E-04

.238E-04

3.144E-07

2.578E-04

2.581E-04

9.922E-24

2.424E-28

9.922E-24

0.OOO+00

2.6S0E-03 9.543E-05

6.982E-OS 2.338E-09

2.850E-03 9.544E-01

1.334E+01 7.960E-02

1.162E-01 1.123E-1I l.00SE-01 8.280E-02 4.203E-02 3.918E-03 4.454E-06 2.198E-16

BRF(i) is che branch fraction of the parent nuclide.
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Summary : RES3AD Default Parameters

File : Plumbrook Subsurface Modified Bo.SMEAFŽlXRev2.RA

C .'-
Individual Nuclide Soil Concentrationr

Parent Nuclide and Branch Fraction indicated

bluclide Parent 8RF(i)

(3) (i)

s3(,t), pCi/g

t= O.OOOE+00 1.OOOE+00 3.0000E+O0 .OOOE+01 3.000E+01 l.00OE+02 3.000E+02 1OOOE403

6.000E-02 2-956E-02 7.175E-03 5.056E-05 3.590E-l1 1.063E-32 0.000E+00 O.OOOE+00Ag-108m Ag-108m 1.000E400

Am-24 1

Ar.- 241

Am- 241

Am- 2 4 1

Pu-241

S (5)

1.0000E+O

l.OOOE+00

1.300E-01 1.297E-01 1.292E-01 1.274E-01 1.224E-01

0.OOOE+00 5.005E-04 1.429E-03 4.027E-03 7,838E-03

1.300E-01 1.302E-01 1.306E-01 1.314E-01 1.302E-01

1.062E-01 7.095E-02

8.983E-03 6.059E-03

1.152E-01 7.701E-02

1 727E-02

1.475E-03

1.675E-02

Np-237

Np-237

Np-23
7

Np-237

Am-241

Pu-241

Pu-241

s(j)

1.OOOE+00

l.OOOE+00

2.450E-O5

O.OOOE+00 4.205E-08 1.258E-07

0.000E+00 8.172E-11 7.112E-10

O.OOOE00 2,.478E-12 7.085E-12

O.OOOE+00 4.213E-08 1.265E-07

4.154E-07 1.213E-06

7.054E-09 4.729E-08

2.007E-11 3.972E-11

4.224E-07 1.260E-06

3.675E-06 8.434E-06 1.150E-05

2.44 0E-07

4.930E-11

3.919E-06

6.592E-07

4.309E-11

9. 094E-06

9.450E-07

2.609E-11

1 24 4E-05

0-233

U-233

U-233

U-233

Am-241

Pu-241

Pu-24 1

ZS (j )1:

1OOOE+00

1 . 0OOE+00

2.450E-05

O.OOOE+00 9.187E-14

O.OOOE+00 1.195E-16

O.OOOE600 5.4566-18

O.OOOE+00 9.200E-14

o.233E-13 9.013E-12 7.773E-11

3.141E-15 1.061E-13 2.244E-12

4.744E-17 4.686E-16 3.103E-15

8.265E-13 9.119E-62 7.998E-11

7.449E-10

4.203E-11

1 524E-14

7.869E-10

4.436E-09 1.295E-08

3.282E-10 1.054E-09

3.572E-14 3.641E-14

4.764E-09 1.401E-08

Th-229

Th-229

Th-229

2 (29

Am-241

Pu-241

Pu-241

S (j ):

l.OOOE+00

1.O0OE+00

2.4 50E-05

0. 0OOE+00

0. OOOE+00

0.OOOE+00

0.OOOE+00

2. 893E-18

2. 829E-21

1.725E-22

2.896E-18

7.787E-17

2.243E-19

4.538E-21

2.851E-1S 7.454E-14

2.571E-17 1.709E-15

1.538E-19 3.288E-18

2. 468E-12

1.199E-13

6.415E-17

4.883E-11 6.778E-10

3.359E-12 5.350E-11

5.721E-16 3.091E-15

5.219E-11 7.313E-107.810E-17 2.877E-15 7.625E-14 2.587E-12

C-14 1.000E+00 5.800E-01 6.300E-02 7.400E-04 1.2416-10 3.626E-30 O.OOE+00 O.OOOE+00 O.OOOE+00

Cm-243

Cm- 24 3

Cm-243

Cm- 2 4 3

Cm-243

/I'S):

9.976E-01

2.4 00E-03

1.995E-02 1.946E-02

4.800E-05 4.683E-OS

2.000E-02 1.9'1E-C2

1.852E-02 1.557E-02

4.456E-05 3.7466-OS

1.S57E-02 1.562E-02

9.466E-03 1.674E-03 1.178E-05 3.445E-13

2.282E-05 4.027E-06 2.834E-08 8.288E-16

9.509E-03 1.678E-03 1.181E-OS 3.454E-23

Pu-239

Pu-239

Pu-239

Pu-239

Cm-24 3

Cm.- 24 3

Pu-239

£s(i):

9.976E-01

2. 400E-03

I .OOOE+00

O.OOO+00 5.676E-07 1.661E-06 5.086E-of

G.500E-00 6.4s9E-14 5.648E-13 5.802E-12

2.000E-02 2.000E-02 1.999E-02 1.997E-02

2.000E-02 2.000E-02 1.999E-02 2.998E-02

1.213E-15

4.202E-11

1.991E-02

1.993E-02

2.104E-OS 2.233E-CS

2.253E-10 4.993E-10

1.972E-02 1.916E-02

1.974E-02 1.919E-02

.2.023E-OS

5.042E-10

1.735E-02

1.737E-02

U-2 35

U-235

U-235

0-235

Pa-231

Pa-231

Pa-231

Cm- 2 4 3

Cm- 24 3

Pu -239

ZS (5):

Cm- 241

Cm- 24 3

P-u-219

£s(]):

9.976E-01

2.400E-03

1 . OOOE+00

9.9786E-0

2.400E-03

1.OOOE+00

C.OO6E+00

0.OOOE+00

0. OOOE+00

0.OOOE+00

2.806E-16 2.482E-IS

2.113E-23 5.606E-22

1.969E-11 5.900E-11

1.969E-11 5.900E-12

2.601E-14 1.9966-11

1.955E-20 4.465E-19

1.9606-10 5.820E-10

2.966E-20 5.822E-10

1.384E-12 5.193E-12

9.722E-18 8.178E-17

1.873E-09 5.087E-09

1.874E-09 5.092E-09

1.045E-15 1.116E-14

5.537E-21 1.437E-19

1.7866-12 1.202E-11

1.787E-12 2.203E-11

1.375E-11

3.132E-16

1.214E-08

I . 215E-09

0.O00E0I0 1.9'.1E-21

O.0OQE+00 1.119E-28

O.OOE+00 .0816-16

0.OOOE600 2.086-26

5.271E-20 1.856E-18

8.923E-27 1.0449-24

1.867E-15 2.051E-14

2.867E-25 2.052E-14

4.358E-17

7.284E-23

1.790E-13

1.790E-13

6. 241E-14

1.356E-18

5.593E-11

5.5996-11

Ac-227

Ac-227

Ac-227

_ t

Cm- 243

Cm-243

Pu-239

/3 jl:

9. 976E-01

2.400E-03

1 . OOOE+00

0.OOOE+00 1.566E-23 1.234E-21 1.383E-19

O.OOE600 7.0846-31 1.677E-28 6.296E-26

0.0006E00 2.1866-18 5.771E-17 1.97SE-1S

0.000E-00 2.1866E-1 5.771E-17 -1.979E-lS

8.594E-18 4.719E-16 7.439E-15 4.735E-14

1.1886-23 2.194E-21 9.115E-20 1.023E-18

4.345E-14 8.9276-13 8.182E-12 4.251E-11

4.346E-14 8.932E-13 8.199E-12 4.256E-11

Am-243 Cmn-243 27.400E-03 20.000E00 4.432E-09 1.285E-08 3.808E-06 8.1976-09 9.1006-08 1.812E-08 2.910E-11
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Surmrya-y RES4AD Default Parameters

Fiie :lumbroo2: Subsurface Mod'icd BOPSMEAR1MTX9evl.EAD

Individual Nuclide Soil Concentration

: Parent Nuclide and Sranch Fraction Indicated

Nuclide Parent BRF(i)

(j) (i)

S(j,t), pci/g

t= O.OOOE+0G 10OOOE0+00 3 000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.OOOE+03

Co-60 Co-60

Cs-137 Cs-137

Eu-152 Eu-152

Eu-152 Eu-152

Eu-152 ZS(jiJ

Gd-152 Eu-152

£u-154 Eu-154

Fe-5S Fe-55

H-3 H-3

1-129 1-129

Nb-94 Nb-94

Ni-S59

-- 6

Ni-63 Ni-63

Pu-238 Pu-238

U-234 Pu-238

U-234 U-234

0-234 1S j):

Th-230 Pu-238

Tn-230 U-234

Tb-230 3S(5):

Ra-226 Pu-23E

Ra-226 0-234

Ra-226 £s(i):

Pb-210 Pu-23S

Pb-210 0-234

Pb-210 FSj):

Pu-241 Pu-241

Pu-241 Pu-241

Pu-241 rS(5):

Sr-90

1.OOOE+00

1. OOOE+00

7.20SE-01

2.792E-01

2.792E-01

1 OOOE+00

1. OOE+00

1.0OOOE+0

1. OOOE+00

1.OOOE+00

1.OOOE+00

1.0OOE+00

1.OOOE+00

l.OOCE+00

2. E0400

1. OOOE+00

1.OOOE+00

1.OOOE+00

1. OOOE00

'.OOE+10

1.000E400

1.000E+00

2.450E-05

1.0000E+0

5 .220E+ 00

7 .460E+00

9.370E-02

3.630E-02

1 .3OE-01

0.O0OE+00

1.500E-01

1.9802+00

6.653E+01

6. 000E-02

3.000E-02

4.5002-01

1.366E+01

4.000E-02

0.00OE+00

1.000E-02

I.OOOE-02

4.528E+00 3.407E+00,1.259E+00 7.329E-02 3.485E-06 1.553E-8 0.0002E+00

7.093E+00 6.413E+00 4.506E+00 1.645E+00 4.828E-02 2.022E-06 9.611E-22

8 891E-02

3.44 4E-02

I. 234E-01

2. 269E-16

1 386E-01

o.006E-02 5.545E-02

3.101E-02 2.146E-02

1.112E-01 7.693E-02

6.464E-36 1.810E-35

1.183E-01 6.792E-02

1.942E-02 4.937E-04 1.370E-08

7.523E-03 1.912E-04 5.309E-O9

2.6942-02 6.6492-04 1.901E-09

3.505E-35 4.337E-15 4.i70E-lS

1.393E-02 5.436E-05 7.139E-12

1. 544E-24

5.979E-25

20142E-24

3.565E-15

5.859E-36

1.512E+00 9.791E-01

1.543E+01 86261E-01

5.688E-02 5.113E-02

2.998E-02 2.995E-02

1.322E-01

2.901E-05

3.521E-02

2.982E-02

5.896E-04 3.490E-12 1.085E-35 O.OOOE+00

4.781E-18

I1.2122E-02

2.94 6E-02

3.789E-0O

0.OOOE+00

2.902E-04

2.825E-02

2.537E-014.474E-01 4.423E-01 4-249E-01

1 .348E+01

3.968E-02

1.129E-07

9.591E-03

9.9912E-03

1.314E+01 1.200E+01

3.905E-02 3.692E-02

3.357E-07 1.085E-06

9.974E-03 9.91232-03

9.974E-03 9.914E-03

4.553E-32 4.9562-11

2.697E-07 8.962E-07

2.697E-07 8.963E-07

1.972E-15 7.154E-14

1.748E-10 1.59242-09

1i748E-10 1.925E-09

9.265E+00 3.744E+00

3.145E-02 1.795E-02

2.983E-06 7.427E-06

9.742E-C3 9.164E-03

9.745E-03 9.172E-03

4.209E--0 3.853E-09

2.665E-06 8.615E-06

2.665E-06 8.6192-06

1.821E-12 5.517E-11

1.687E-08 1.713E-07

1.688E-O8 1.714E-07

O.OOE+00 5.089E-13

0.000E+00 86998E-08

O.OOOE+00 8.998E-08

O.0OOE+00 7.348E-17

O.OOOE+00 1.947E-11

O.OOOE+00 1.947E-11

0.005+00 5.676E-19

.OOE+00 2.002E-13

O.OOOE+00 2.002E-13

1.200E-01 1.049E-01

7.840E-06 7.471E-06

3.200-1 3 .04i9E-01

3.0102E+00 2.796E+0O

O.OO0E+00 O.OOOE+00

6.792E-09 4.211E-25

2.505E-02 1.644E-02

8.062E-02 1.459E-03

2.813E-01 3.270E-05

3.614E-03 1.324E-05

1.079E-05 6.630E-06

7.697E-03 4.179E-03

7.708E-03 4.185E-03

2.147E-08 7.707E-08

2.372E-05 5.964E-05

2.374E-05 5.972E-05

8.791E-10 7.698E-09

1.204E-06 6.306E-06

1.205E-06 6.3142-06

6.608E-10' 6.982E-09

9.582E-07 5.763E-06

9.589E-07 5.770E-06

1.655E-07 3.556E-22

4.056E-12 8.712E-27

1.655E-07 3.556E-22

9.660E-10 6.8112-32

4.5162-17 5.242E-15 3.582E-13 2.600E-11

5.307E-12 1.846E-10 4.204E-09 94112E-08

5.307E-12 1.846E-10 4.204E-09 9.413E-08

2.769E-01 1.975E-01 7.525E-02 2.569E-03

6.793E-06 4.839E-06 2.844E-06 6.294E-08

2.769E-01 1.975E-01 7.525E-02 2.569E-03

2.419E+00 1.452E+00 3.382E-01 2.061E-03

Tc-99 Tc-99 I.OOOE+00 1.200E-02 1.160E-01 1.084E-01 8.559E-02 4.353E-02 4.086E-03 4.739E-06 2.517E-16

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

RESCAZC.EXE execution time = 35.74 seconds



4R~~rt-BL:ll Dose 0 rtcgn. Output, ve:-sion 3.22 0/2S/04 0l:33:4#3 Pane:

Title : lu=ibroot Duplicate

input File : C:\rogram Files\RESRAD Fami.ly\B¶TILD\Plum Brook 25th HLSMEASRIX.b51C

RESRAD-BUILD Table of Contents

RESRAD-BUILD Input Parameters ............

Suildino information ........ ........... 3

Source Information . . 4

For time - O.OOE+00 or

Time Specific Parameters .............. .

Receptor-Source Dose Summary l.. 1

Dose by Pathway Detail . . 12

Dose by Nuclide Detail . . 13

Fal1 Summary . .I..........

r
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t-e: Plmbr.oo: Duslicate

e , F : <: rosran £lles\RESPAD Familv\BUILD\Plumr erook 25th HLSzEA.RMIX.bl3

RSCRAD-EUtLD input Parameters

Number of Sources : 6

NuImber of Receptors: 1

Total Time : 3.652500E+02 days

Fraction Inside : 2.670000E-0O

Receotor information

Receptor Room n y 2 FracTime inhalation Ingestion(Dust)

[ml tmi) [mi m3/day) (m2/hr)

11 i7.00 2.500 1.000 2.000 3.36E+01 0.00E+00

S
=== Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

i9/cm3! [cm!

2

a
I
i
I

I 2.QOE+00 O.OFSO Concrete

2 2. 40E-00 J --O>00 Concrete

3 2 .40EOC 00 0E0O0 Concrete

I 240E-00 O.OOE+00 Concrete

5 2. 40EOO 0.00E+00 Concrete

6 2 400.00 0.00E+00 Concrete

F
¾.��'



++ S-RESRAD-EU-t to~ss Program Drtpot, >'srrio 3......2$ : 04 1:33:42 Face: 3

Title : Piumbrort Dcp-ica-te

t File : C:\Frocram Fies\R800A2 ta.milv\BULLOXP'um Brook 25th MLSMEAR±41X.bld

Building rnfcrmation ======

Building Air Exchange Rate: 6.0GE-O1 1/hr

Hei gh t je)

Area (m2)

Air Exchanges I/hr)

-- ..... +4 .. **x++t. -- s* ..... ... tS

<=QOi: 1.80E002

010 : 1.SCE+02HI: 3.000

Area 75.000

Room 1

LAMBDA: 8.00E-0O

Deposition velocity: 2.70E-06 ims) Resuspension Rate: 1.40E-05 [Ifs)

(
' .



RESRSIr-,v LI tose Procram Otut~, Vers or 3.n2: 0,/ :0:33:43 -Pane: 4 --

Title Flumbroo': Dupliocate

tF~ie: C:'.Prograir Fi~en\RESRAD Famiiv'StITLt:\?lcl crook: 25th FLSMEAPI4IZ-bid

Source Information

Source: 1

Location:: Roor:i ;:: 0 QQ y: 2.50 -: :.50(ml

Geometry:: Type: Area Area::.50E+Ql mjrl) Direction: :

Path.ay::

Direct inoestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.07CE-07 ;/)rl

7. 0000-02

l .0OC-0l

l .820E404 (day)

Coneaminatrion::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

r

ingestion Inhaiation Submersion

jpCi/m2) Imnem/pci) Imrem/pCi1 Imrem/yr/

(pCi/m3) ]

RE-55 l0500E-30 6.070E-07 2.690E-06 0S000E+00

ce:

Location:: Room : l 15.00 y: 2.50 S : 1.50(ml

Geometry:: Type: Area Area:2.50E-04l (ml) Direction: x

Pathway:

Direct Inoestion Rate: 4A070E-07 [1/hr)

Fraction released to air: 7.0COE-02

Removable fraction: :D50E-0'

Time to Remove: 1.R20+04 Iday)

contamination::

Nvclidc Concentration Dose Conversion Factor (Library: FR 13 Morbidity

Ingestion Inhalation Submersion

IPCi/m21 Imrem/pCiI mireimn/Ci) )mrem/yr/

rci /m3: )

FE-5S l. .0 -1'? 6.?70E-Q7 .690k-O6 0OSOvCE+O0

rm~



ARESRAi ---.O:L' Dose Frograr Ovtpcu;, srsor. ;.22 '160 : Fage. S

Title : ;;lmbrcot Dup; cate

-. 7 Fle: C:\Frogram FileS-RESRP.D Fan;_y;O.:Dlum Brcoir 25th HLS0SEAR.1l%.bl6

Source: 3

Location:: Room 1 x: 7.50 y: 0.00 _: 1.S0[ml

Geometry:: Type: Area i.rea:9.50£+0i Imr2 Direction: y

Pathuay:

Direct ingestion Rate: 4.070E-07 jl/hr3

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-0i

Time to Remove: 1.820E+04 idayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

oCi/m2) Imrem/oCi) Imrem/pCil imrem/yr/

(pCi/m3) J

FE-5S 1.OOQE-lO 6-070E-07 2.690E-06 0.000+00

Source: 4

Location:: Room : I x: 7.50 y: 5.00 z: 1.501m)

Geometry:: Type: Area Rrea:4.S0E+0l nm2l Direction: y

Pathuaev

Direct lngestion Rate: 4.070E-07 Il/hrJl

Fraction released to air: 7.000E-02

Removable fraction: I.OOE-01

Time to Remove: 1.B20E+04 tday]

Contarination ::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[pCi/m21 [mrem/pCi[ Im-em/pCJi imrem/yr/

(PCi/m3) I

FE-55 l.O000E-iOC 6.070E-07 2.650E-06 0.000E+00

(1



4RTRt:[-UTL -Dose Prgram Ouput, Version 3.22 lO/10!04 10:33: 43 Paoe: 6

Title : iumbrook: Duplicate

Ihout File: C:\Pronram Files\RBSRRO_ Familv\SUILO\Plum Broo: 25th HLSMIPrMIX.bld

source: 5

Location:: Room I x: 7.50 y: 2.50 z: 0.00[m]

'eometry:: Type: Area Area:7.50E+0I Im2) Direction: z

Pathway::

Direct Inpestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

?.070E-0Q tI /hr)

7. OOOE-C2

' .00OE-01

-.E20E+'04 'lao)

Radon Release Fraction: 0.000tE00

contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

CM-29 3

PU-I 42

PU-24 1

PU-239.

PU-238

SP-237

U-23'

UI-2 30

PA.-232

TH-230

TH -2_12 9

AC-2 27

P.A- "I 2 6

Tc - SO C
TC-99

NI -5R

FE-S55

Ingestion Inhalation Submersion

fpci/mn3 Imrem/PCi) 1mrem/pCi) (mrem/yr/

(pCi/m3) i

1.300E-SI 2.510E-03 3.070E-01 6.680E-04

6.OOOE-02 3.360E-03 4.I10-01 4.690E-07

1.190E+00 6.850E-05 8.250E-03 2.560E-08

1.900E-01 3.6400-03 4.440E-01 9.570E-05

1.300E-01 3.540E-03 4.290E-01 4.960E-07

1.100E-02 3.200E-03 3.920E-01 5.710E-07

O.OOOE+00 4.4400-03 5.4000-01 1.210E-03

0.000E+00 2.6900-04 lI.SOE-O1 1.6000-04

0.O000+00 2.670E-04 1.2300-01 9.030E-04

3.00O0-02 2.S300-04 1.320E-01 8.930E-07

0. 0000+0O 2.890E-04 .350E-OI I.910E-06

O.000E+O0 1.060E-02 1.200+00C 2.0100E-04

0.OOE-00 5.480E-04 3.260E-01 2.040E-06

0.0000E+00 4.030E-03 2.160E+00 1. 720E-03

0.000E+00 1.4600-01 6.7200C00 2.160E-03

0.00E+G00 I2.330E-03 0.600E-03 2.0400-02

0.000E+000 .370E-03 1.380E-02 1.050E-05

5.8000-01 1.0600-06 5.130E-06 1.900E-07

2.540E+01 1.530E-04 1.310E-03 2.310E-OS

1.340E+01 5.770E-07 6.200E-06 n.OOOE+OO

3.3000-01 2.100E-07 _.700E-06 0.0000E00

2.750E+00 6.0700-07 2.6900-06 0.000E+00

r



RESRAD-BUIt 'Dose P-ocar - Ccutor , Vencor _.22 C IC/04 1i:33:I d F- ae: 7

Tit.le : F' ortbteol: Duplicate

. C:\Proerar: Piles\RESR.AGFaDil e\RILO\P re 6rooi: 25th HLSMEAfR.NI .bld

Source: 6

Location:: Rooms: : :

Geometry:: Type: Area

Pathway::

Direct lgestion Ra

Fraction released i

Removable fraction:

Time to Remove:

Contamination::

Nucliide Concentration

: S: 75C y: 2.50 z: 3.00lm,

Area:7.50ESOI im2 Direction: z

ate: 4070E-07 1/hri

:o ear: '.000E-C2

1.820E04 fday)

Dose Ccnversion Fattor 'Library: FGR 33 Morbidity

Ingestion Inhalation Submersion

(pci/i2! fmrem/pCij (mrem/pCil (mrem/yr/

ipci/m3) j

E-55W 1.000CE-l 6.070E-07 ^.650E-06 C.O0£-00

C.



* RESRPD-:LD Dose Pro-ram Gutrot, Version 3.21, 1C0I0804 1C:31:43 Page: E

Title : Plumbroo!: Duplicate

5
,,ut Fie : C:\Programs Files\RSRAr taeSv\BUtLt\Pite Brook 25th HLSMEARRIIX.bId

ation Time: O. 0000O00E00 vears

Assessment for Time: 1

Time -0.-OOE00 yr

-=_==e= = == = ========- - - _ = ==- =-==== - --=== =c

--- ===== Source Informatior ======

Source: I

Location:: Room: l :5: 0.00 y: 2.50 z: 1.50 [nin

Geometry:: Type: Area Rrea:1.SOEvOl Im2) Direction: x

Pathway:

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 1l/bhr)

7.OOOE-02

: . 000E-01

1.S20E-04 (day)

contamination:: Nuclice Concentratron

lpCi/m2)

FE-55 1.00O0-lO

Source: 2

Location: Roos: : I : 1'.00 y: 2.50 _: 1.50 (im

Geometry:: Tvpe: Area .rea:1.'.0E-Oi [m2 Direction: x

pathway::

Direct Ingestion Rate:

Frartis released to atr:

Removable fraction:

Time to Remove:

4.070-07 l/thrl

7 . 000E-02

I . 0QOE-01

I .S20E+04 (day)

Zosnramdnaticn: : Nioclide Concentraticn

ipCi/m2a1

FE-SS- l.O ~OnCE-'Or



i SRA-5DLD rose Program Output, 3.22 liC/15/04 10:33:43 . Page: S

Tt F brool Dulicate

C:\Frcorarm F:'es\RES.RPr Far.iv\hEUiLC\Plm. Srool: 25th RLSM£ARMIY.bld

' 3tjon Time: O.DDOQOOQO£-OO years

Source:

Location:: Roo.m: 1 .: '.50 y: 0.01 :: 1.50 [ml

Geometro:: Type: Area Prea:4.-500E0 lm2) Direction: y

Fathwa2y::

Direct lnoestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 tl/hr'

. OOOE-02

1 .OOE- 0 2

1.E200404 Iday)

Contamination:: Nuclide Concentration

LpCi/m2j

FE-S5 1. 000£-10

Source: 4

Location:: Room : I ::: 7.50 y': 5.00 r: l,.50 lm)

Geometry:: Type: Area Area:4.50E+0l [m2l Direction: y

Pathway

Direct Ingestion Rate: 4.070E-07 '1/hr1

Fraction released .o air: 7.000-02

Removable fraction: l.OOGE-O1

Time to Remove: 1.68DE+04 [day]

Contamination : Nuclide Ccocentr aior.

FD C i 'm2 '1

F£-SS ;.OOOE-1Go

Source:

Locatior:: Room : 1 : 7

Geomerry:: Type: Area

Fathway::

Direct lngestion Rate:

Fraction released tc air

Removatle fraction:

Time to F:emsoe:

Contaminaticr:- Nuclide

.S0 y: 2.50 -: 0.00 jmi

Area:7.0SO 01 nm2l? Direction: z

4.07CE-07 jl/hr)

: . O 0O-E - Oi

-. 0200E04 I'day)

Concent ration

f
fCC i/m)

'M-24 _ 1. 300E-01

PU-242 6.000O-02



- R0SRZ t-Bt-'- ' Dss-r~rsam Vt, 'ersior :.22 4 /1.0/04 10:33:43, Page: 10

-" Title: Plumb-rook Cuplic2.e

-DUt FPIe : c ;Programz Files\RESRDP 7amily\BuILD\?Pl27 Brook 25th HLSMOSARMIX.b20

f ¶Iu.ation Time: 01100000000+OO years
K ..

PU-242

PDM-541

PU-239

Pu.-2 3

NP-23
7

U-23E

U1-235

U-234

U-233

PA- 231

T F.- 55 9-
Th-229

AC-??7

B.A-SIB6

P5-2 10

T5-99

SR-90

NI -OS
N1- - 59
NI-S5

FE- 55

I 90E-0O

1.900E-01

0. 000-00

0. OOOE+00

0. OOOE+00

3. 000-02

0.000E001

0. OOOE+05

O . OOOE+00

0.000+O0

0 . QOOE00

0. 000E+00

0.0000E00

0. 8000-03

2. 5400+01

i. 340E-01

3 300E-0l

2.750E+00

Source:

'-, ::

6

Location:: Room : ' :5: 7.

Geometry:: Type: Area

Pathway::

Direct lngestion Rate:

Fraction released to air

Remoatble fraction:

.ime to Remove:

.50 y: 5.50 -: 3.00 [m)

.re a:-. . OE+01 Inm) Direction: _

4,070E-07 (1/hz]

: .000E-02

I. OOOE-1 dy

I .020EtO4 fdaY)

contamis nation:: uocl ide Co-centration

jpCi/m2S

0E-'5 I 1.0OE-31



RESRSO;-0U0I3 Dose 
t
'oo-ar. Outc-u;, Verston 3,22 10/13/O 10:33:43 Page: 11I

\x Title : Pium-rcok Duplicate

j ~t File : C:\Proogram FixR t8 ail'EiDPu Brool: 25th H'LS!4:ARM~IX.ic

',jyuation 'rime: 0.00000OE00 years

RESRAD-BUILDDose Tables

Source Contributions to Receptor Doses

! rers)

Source Source Source Source Source Source Total

1 2 3 4 5 6

Receptor 1 7.63E-20 7.68E-20 2.30E-29 2.30E-25 5.02E-OS 3.84E-19 5.02E-05

Total 7.68E-20 7.6SE-20 2.30E-19 2.30E-}9 5.02E-05 3.84E-19 5.02E-05

r"Xf



RESRA.D-BBlLL Dose Prcqrar. oDutct, Versac 3.22 ID/i!Oo 20:11:61- Pave: :

' Title : Prlubrook tuclicate

Fo-t Pil C:Prcnrar Pilen:RERRAD Paaaaiv\atiiLD\Plam Brook 25t. HLSMEARMIX.bid

r-ato Tine: 0 00000000E-OC vears

Pathway Detail Of Doses

[mreml

Source: I

Receptor

1

Total2

Source: 2

Receptor

1

Total

Source: 3

Receptorr
f -tal

Soarce: 4

Receptor

T

Source: '.

~Receptor

Total1

External

O. COE-00

0. OOE+OO

External

O - OOE+OD

0. OOE+00

External

O . DOE+OO

0. OOE+O0

External

G'. OOED 00

O. OOE-OQ

ElOtErn-O

I . S6E-06

Deposition Innersaion

O.00E+ O .OOE+DOO

O. OOE+OO O.00E+00

D eposition l.nrersion

0O.OE+OO O.tOOE+OG

O.OOE.OO O.OOE+OO

Inhalation Radon

l.04E-22 DO.1EZ00

1 .0E-2I 0.0QOE+OO

inhalaticn Radon

1.0F4-21 O.OE+400

1.04E-21 0.00E+0O

Deposition

O. OOE+OO

0. OOE+OO

Inrnersion

O . OOE+OO

o. OOE-00

Inhalation

B. I1E-2i

3. liE-21

Radon

0. 0OE+OO

O . OOE+0O

Ingestion

7. 5SE-20

7. 58E-20

Ingestion

7. 58E-20

7. 58E-20

Ingestion

2 .27E-19

2.27E-19

Ingestion

2.27E-15

2. 27E- 19

Ingestion

4.l22E-05

teposition Irrmersion

OE . -elO C t- . 00EZ

o0. ooro¢ .l.CE-O

InhalaLion Radon

3.11E-l1 l.OOEt-O

3-.l11E-21 0 O.OOE+OO

DeC posE i i O

2. C2E-15

2 . alt-it

>eMersion

I .l3E-1

I. 23E- 12

Inhalation

6. 43E-06

6. 9 3E-0R-

Radon

3. 41E-23

3. 4iE-23

scorce: t

Receptor

Total

External

O. OOt-01

0. OtDE+5G

Deposition Irmersion

O. OOE+O' 0 . DOE-+eC

Ol.tE+OO O.01E+OO

Inha1ation Radon

1St.l9-Il 0.OOE+00

5.1SE-21 0.00E+O

Ingestion

3. 79E-9

3.t79-19

r,



- RESROS-SU:L r scocrar CutFo:, 2e rir. 5.- 30/S3O/4 70:33:43 Pace: :3

Title:Er F'mtroo!: Oupiceate

- Fae C-~\Procram liies\RESRD.: Faro ly\9'UOLD\Paur1 roof 35th -ILSMESFSIvIX. 6d.

, uptiop. Timwe COOOQOOOOE+OC vears

Neclide Detail of Doses

Source: 1

N i cIide Receptor

FE-5$

FE- $5 7. 6SE-20 7.S63E-20

source: 2

Nuclide Receptor Total

FE-55

FE-55 7.6SE-I2 ,.68E-20

r
, �5E -

Nuc7 ide Receptor Potal

FE: 2.30E-19 -. 307- 9

Source: -,

Nuclice Rereptor Totel

FEt- SS

FE-55 2.30E-19 23E1

r,



00RESRAD-0U0L0 Dose Prooraem Ou-t,;. >4:17-c 3.a> 20,'2 10:33:43 . Pace: 14

Title : F1_m!0roo0 Duplicate

Input File C:;Frograr FileeXCOORAS Famil\-;eU'\P±it Brool: 25th PNlSMEARMIl-bld

--Aatior Tire: O.O0OOQOOOE+0Q years

Source: 5

Nuclide Receptor

CM-243

CM-243

PU-239

U-23S

PA-I31

AC-227

PU- 242

FU- 242

U-238

U-234TX- 3308

TH-230

RA-22 6

PB-210

PU-241

PU-241

AM-24 1

NP-l37

U-233

76229

PM-239

NP-237

U-233

TH-229

PU -2 7 9

FU-230

U 0-23 S

FA-231

AC -2 2

PT-236

PU-236

PAi.- 22 6

PE-21:i

TH-2 3C.

P5-210

TC-95

TC- 99

Sr-9Q

wS SR- 90

Nki-59

3. 30E-06

6,39E-ll

3 81E-21

3. 33E-25

5. 24E-27

.97E-06

2.23E-1,

2. 16E-23

0. 0E0+00

0.OOE+00

7. 73E-07

3. 36F-08

4. 62E-15

5. 58E-22

1 .670- 25

6 .8 E-06

O .4QE-12

2.24E-19

. 35E-23

4. ZSE-O,

.9E- 6

4. 65E-20

C 40-22

' . 3E- I -

S.14E-1F

1.26E-21

' 049-12

4 .9_E-16

5.74E-1E

Total

1. 300-06

6.180E-11

.8 IE-21

3.33E-25

5.24E-27

I . g7,E-n6

2 .23E-17

2,16E-23

I.9E-28

0. OE000

7.73E-07

3. 316E-0

4. 62E-15

5. 58E-22

I . 67E-25

6. 81E-06

:.40E-12

-- '24E-l9

E.35E-23

_99E-1 6

4.65E-21

clE-22

3.42E-0f

4. 63E-13

5. 140-18

1. 26E-21

1.20E-23

1. 4'E-O-

4 .93E-16

S .- 4E-I S

e.52E-09 6.52E-09

5.63E-Q06 -,. 63E-0E

5.10E-10 5.100 -i



-. RESRP.D-Et-LD DoSE Frocrar, Cutout, Veslor -. 2 '016/04 I2:23:43 Pace: 15

Title : Pljmubrook Duoliczte

cnput ile: C:\Prour2.zw Fiies\RESR5G_ Femilv\BUlLtiumn Brook; 25th HLSNMEARMI.X.b, Id

." , uatior Time: lO.0000GOOE+00 years

FE-55

FE-55 1.O06E-08 1.06E-OF?

Source: E

Nuclide Receptor Total

FE-55

FE-S5 3.S4E-19 3.89E-19



'lRE1.D-RUlLt Dose treorar, Dtrot,. 'Cersn or. 3 .22 C /:EI( C.

Title Pl umbrool: tuPli-ate

'-jut File C:\Proo:am Files\PESRk Farvily\RUILbSPlur Brook

A: ... a _

:'~3:43 Page : We --

25th rLSMRRMIiX.bli

RESRAD-BUILD Dose (Time/ Tables ==

Receptor Dose Received for the Exposure Duration

(mrer'(

Evaluation Time fyr]

Q 00E-00

S.02E-05

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr2

0. oOE.00

S. Q2E-OS

(:



ESP.At-B30 P_ Dose troaram Output, versior 3.22 1016/f04 10:36:26 Pass:

tle 'e: 6lufbrook DUGlicate

'nflUt File C:Frourae tiies\RCSRAP Family\3U300\Plm Brook 75th FILSMEARkIIX.bld

RESRAD-Bt1ILO Table of Contenits

P.SSRAI3-BUILO' Input Parameters.......

Building Informtin ... ti........ 3

Source Inf o r. sat. os .

For time -. O-ODE+O yvr

Time Soecific Parameters ........

Receptor-Source Pose SumCmary . 1n . . .

Pose By Pathway Detail ............ , 12

Pose Py Nucide Pretail ............ 33... ,,

Full Su-nmary ............ l. -.- 15

S

r



RCSRA-BUS o:se P:ogzram Outout, Versiot 3.22 it/IS/O' 12l:3E:26 Page, 2

Title: Plm.brool: DuplicareC ut F"'aI C:AFrogran tiles\REORAS Famlv\ly60ILDPIuum Brook 75tb RLS?£ARMfX-bkc

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors:

Total Time : 3.652500E+02 days

Fraction Inside : 2.670000E-0O

Receptor Information e-=======

Receptor Room 5

Imj

l 1 7.500

y _ FracTime Inhalation

Im) Im) [m3/day)

2.500 I.OOQ 1.000 3.36E+01

Ingestion (Dust)

fm2/hr)

O.OOE+00

C.
=== Receptor-Source Shielding Relationship =-

Receptor Source Density Thickness Material

g/csm3) Icm'

I

1

1

I

I

b

I 40£+00

-. 40E+O0

2. 40 E+00

. 4 0E+00

2. 40E+00

I. 40OF00

O. OOE+OO

0. DCE+00

0. QOE+00

O0OO-00

O.OOE200

0. OOEQ00

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

r



- F SRRSRO-EU:JLD Dose Program Dr-put. Version 3.22 iG/lS/134 10:3f-JS. Pane: 3

Title : Pluw2urook Duplicate

t F.\le rogran iieo\REOBrsO Eari-\BUitD\Plur Brook 
7
5th HLSMEARMIX.bId

Building information

Building Air E;xchange Rate: B.OOE-O1 i/hr

Heijot itm]

Area In.2)

Air Exchanges (Im3/hr

<QO1: l.SOE+02

Q10 : 1.8E+02Hi: 3.000 o Room 1

LAMBDA: S.OOE-Q1

Area 75.000

C, Deposition velocity: 2.70E-06 (m/si Resuspension Rate: i.4OE-0S [I/si

qr,



SczES~c -Su1L Pose Frogran Ourput Vers/ctn _22 0/12S/04 :0:36:26 Page: 6

Title: Pornbrcoo. Duplicate

- v ; F~le:C:\Program Fi]ss\RZSRkD Famiiy\SUTLrD\Plurm Brook 75th HLSMEZA.IX.bld

source Information

Source: I

Location:: Room : I :c 0.00 y: 2.50 z: I.50 ml

Geomretry:: Type: Area Area:l.S50E6. jm2) Direction: x

Pathway::

Direct Ingestion Rate: .570E-07 2/br)

Fraction released to air: 7.00QE-02

Removable fraction: 2.000E-0O

Time to Remove: 5.270E+04 [dayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalat on Submersion

IpCi/m2) Imrem/pCi) )mrem/pCi) Inrem/yr/

(pci/mI) ]

ED1-lS9 I.OOOE-10 9-550E-06 2.860E-04 7.1SOE-03

-ce: 2

Location:: Room : I x: 15.00 y: 2.50 :: 1.50(m]

Geometry:: Type: Area Area:l.506+02 Im73 Direction: x

Pathway::

Direct Ingestion Rate: 4.070E-07 1l/hr)

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 5.2200E+0 [day)

Contaminatioa::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 I4orbidity

Ingestion Inhalation Submersion

Pci/m23 (mrem/pCi) (nrem/pti( )mrem/yr/

ipCi/m3) ]

00-210 l.0006-10 9.5500-06 2.8606-04 7.180E-03

r



RLSR-S-UILD oDcse Focranr Output, Verscr 3.22 l0/:8/0s IQ:;6:26 . Page: S

K2 Title : Plumtroo!: Durlicate

Fiut File : C:\Proaran Fiies\REIRRCrr i%\BGILC\?lrr Stook 75th HLSMEARM-fl.bld

Source: 3

Location:: Room: I : 7.

Geometry:: Type: Area

Path-ay::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide Concentration Dose Cc

.S0 y: Q.Q0, z: 1.S1[m)

Area:4.50E+O Iml1 Direction: y

4.Q03CE-Q' 31/br

7. QOGE-02

1. 0QOQ-01

5.270E+04 Iday)

:nversion Factor (Library: F5R 13 Morbidity

Ingestion Inhalation Submersion

fpCi/m23 [mrem/pCi) 3mrem/pCiJ [mrem/yr/

(pCi/m3)]

EU-154 l.000E-IQ 9.550E-G6 2.860E-4 7.1SOE-03

Source: 4

Location:: Room : I x: 7.50 y: 5.00 z: I.51m]

Geometry:: Type: Area Area:4.50E+Ql (m2) Direction: yr Pathway

Direct lngestion Rate: 4.070E-07 31/hr)

Fraction released to air: 7.0QE-02

Removable fraction: I.000E-01

Time to Remove: S.l27QE+04 36a+)

Contamination::

Nuclide Concentration Dose Conversion rector (Library: FGR 13 M~orbidity

Ingestion Inhalation Submersion

(PCi/m2 [mrem/pCi) [mrem/pCi3 I mrem/:yr/

*pC; /m3)

EU-154 i.0QOE-l0 9.SSOE-06 2.86SE-04 7.180E-Q3

r :



L P Doss Program. Dt , version 3.22 `0/10/04 10:26:26 Page 6

Title7 Flmbrock DutIicate

C.:71t F ie: C: Iprogram FilesxRESRr.4 ts1m-iyXetLD\iu Brook 75th RL4SMEARIM!>.. ld

Source: 5

Location:: Room : 1 x: 7.50 y: 2.50 _: 0O00Bmr

Geometry:: Type: Ares Rrea:7.50E+01 Im1l Direction: r

Pathway

Direct inoestion Rate: [.O701-O7 )1/hr)

Fraction reeasecd to air: 7.000E-02

Removable fraction: l.OOCE-01

Time to Remove: 5.270E504 [day)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

EU-IS4

CS-l2 7

CS-134

NB -94

CO-60

^. . co-571

C-14

ingestion inhalation Submersion

tpCi/mG (m [rem/oCi) Imrem/pCi) 1mrem/yr/

(pCi/m3)]

8. 000E-02 9.550E-06 2.860E-04 7.1805-01

4.370E+01 5.000E-05 3.190E-05 3.290E-03

3.000E-02 7.330E-05 4.630E-05 8.860E-03

2.000E-02 2.760E-04 1.740E-04 4.450E-05

1.200E-01 7.140E-06 4.140E-04 9.010E-03

2.380E+00 2.690E-05 2.190E-04 1.4 70E-02

3.06OO-02 1.180£-06 9.070E-06 6.560E-04

3.000E-02 1.150E-05 7.660E-06 1.260E-02

2.000E-01 2.090E-06 2.090E-06 2.8620E-08

Source: 6

Location:: Room : I a: 7.'

Geomet ry:: iyps: Area

Fathway::

Direct Inaestion Rate:

Fraction reieased tI air:

Removable fractior:

Time to Remove:

50 -: 2.50 r: 3.00tm]

-. ±sa:7.S0e}l (m2 Direction: <

4.070E-07 t(./hr)

: . 000E-C2

i .O0GE-01

5.2705+04 [day)

Contaminat, ir.:

Noc. 1f1e Concentration Dose Conversio-. Factor (Library: FGfR 13 Morbidity

lngestion Inhalation Submersnon

(pCi/minS lmrem /Cij (mre n/nCi) )jmrem/vr/

(pCi/m3)]

r



+REP8-BILD Dose Progr, Ostpot, Version -. 22 C1l/S/04 10:36:26 Page:

Title: Plutbrool: Duzlicate

ut F : C:\prograr. Fies\RESRAD£Family\BUILD\PlurO Brook 75th HILE:ARIX-bld

EU-54 1 OOB-l O 9.55GE-06 2.860E-04 7.1205-03

_Y



-RES Br- LD [,ose Progeir Output, Version 3,2 2 0G1, !O:4 10:36:26 Pace: E.

Title P'imbrook Duplicate

uet FWle C:\Program Files\RhSRPDr Familv\UILD\Slum Brook 75th HLSMEAPRJIX.bld

u ator Time: 0.00000000E+00 years

Assessment for Time: I

Time =O.OOE+QO Vr

Source Information

Source: I

Location:: Room : I z: 0.00 Y: 2.50 r: 1.50 Im]

Geometry:: Type: Area A.rea:l.50E+0 Jm2) xirection: a

Pathway:_

Direct Ingestion Rate: 4.070E-07 Il/hr)

Fraction released to air: 7.000E-02

Removable fraction: I.OOOE-0I

Time to Remove: 5.270E+O9 Jday)

Contansination:: Neclide Concentration

foCiXm} )

SO-IS l.E000-10

Source: 2

Location:: Boom,: ::: 15.00 y: 2.50 2: 0.50 'in

Geometry:: Top: ASres Atea:LS0SOi .ml Direction: x

Pathway:

Direct lnoestaor, Rate: 4.020E-07 I/IbrI

Fraction released to air: 7.000E-02

Renovable fraction: 2.00GE-01

Time to Remove: 5.270E+04 'day'

Contamination:: Nuclide Concentration

IpCi/m2'

gC'-'54 1.000E-20



ROORAI--GLD Dose urooram utout. Versior 3 .22 10/./O4 20:36:26 - Page: 9

Title: Plumbrook Duplicate

onvat Fil- : C:\Procram Biles\ROORAO: Ramilv\BU2LPlur Brool 75th NLSM.AR?42X-bld
Air. - .

at-i; Time: 0.00000000-O years

source! 3

Location:: Room : I x: 7.50 v: 0.00 :: 1.50 [im]

Geometry:: Type: Area Area:4.50E-02 (ml] Direction: y

Pathway::

Direct Ingestion Rare: 4.070E-07 l/hr?

Fraction released to air: -. QQOE-02

Removable fraction: i.OPOE-0O

Time to Remove: 5.270E+04 [day!

Contamination:: Nuclide Concentration

[pCi/mI2j

EU-154 l.OOSE-10

Source: 4

Location:: Room : I x: 7.50 V: 5.02 z: 2.50 [Im)

Geometry:: Type: Area Area:4.50E+0 [ml] Direction: y

Pathway

Direct Ingestion Rate: 4.700E-07 (1/hr)

Fraction released to air: 7.000E-02

* Removable fraction: 2.OOOE-0O

Time to Remove: 5.270E004 [day]

COntamination:: Nuclide Concentratior

[pCi/m2,

EU-.-54 1.000E-10

Source: 5

Location:: Room : I K: 7.50 y: 2.50 z: 0.00 [m]

Geometry:: Type: Area Area:7.50E+01 [m2] Direction: z

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 [1/hr)

'.000E-02

. 0O0E-01

,.2700aC4 iday]

Contameination:: taucdine concentration

Ipci/n2,

EU-254 .QOOE-02-

CS-137 4.370EoO0r



RESRAD.-EUIlD Dtoe Prooran Output, Versior 3 O1 2: kB/C4 10-:3:26. Eage: l0

Title: Plumbrook Duplicate

I pt File: C:\Program Files\RESRAt Family\B'ILE\Pium Brook 7Sthb ILSMEARRMIX.bId

-:-uation Time: 0.O00000000E+OO nears

Cs-il3 3.0OQQE-02

I-129 2.OOOE-02

NB-94 1.200E-01

Co-6Q 2..30E+00

C0-5B7 3?. OOE-01

NA.-22 3.OOOE-02

C-14 2.OOOE-Oi

Source: 6

Location:: Room : : 0 v: .50 Z: 3.500 km)

Geometry:: Type: Area Areas7.50E+01 (rm2 Direction:

pathbay::

Direct Ingestion Rate: 4.070E-07 (1/hrl

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Tire to Remove 5. 270E+04 Wday)

Contamination:: Nuclide Concentration

IEpCi/m2)

00E-1S4 I.0OOE-10

C



+ RE5ktD-B:'ILD Dose Proograur Dctoutz, V-sior _.22 1'2S/O4 ;0:36:26 Page: 12

Title : PEormbrookr Duplicate

oDut ' : C:\Procram Files\RESRA FaoilvXSUtLD\plue Broola 75th HILSMEARNIXb.id

r:. Uatior Time: 0.00000005e00 years

RESRAD-SfILDDose Tables

Source Contributions to Receptor Doses

Imrem!

Source Source Source Source Source Source Total

1 2 3 4 5 6

Receptor l 1.29E-16 1.29E-26 2.S6E-25 188E-IS 3.QQE-04 3.09E-15 3.00E-04

Total 1.29E-16 1.29E-16 1.88E-5 1- 88E-IS 3-00E-04 2309E-15 3.00E-04

r



RESP.AD-PLE D Dcoae rocraura Ctout, verEioru 3.212016`/0 30:36:26 Page: 12

Title: OIlumbrook Duplicate

lrnLut Fle : C:\Fro-rami iles\RESRAE Laa.,v\RUIL-D\Plus Brook 75th FLSMEARMIX.bld

et a .. aon Time: O. QOOOOOOOE09 years

Pathway Detail of Doses

Source: 1

Receptor

1

Total

Source: 2

Receptor

External

1. 2SE-16

I R28E-1 6

Deposition Imnmersion

4.55E-25I £.52E-23

4.SSE-2S S6.52E-l23

Inhalation Radon

4.16E-20 0.00Q eOE

4.16E-20 0.DQOE+OO

Ingestion

1 .31E-18

1 .31E-18

Ingestion

1, 3IE-le

1.31E-18

External Deposition Inneersion inhalation Radon

I 1.2BE-16

Total 1.28E-16

4.55E-25 S.52E-23 4.16E-2Q 0.00+00

4.55E-25 8.52E-23 4.16E-20 0.00+00

Source: 3

Receptor

1

r Ital

Source: 4

Recept or

i

Toted

Source: -

Receptcr

Total

External

I. 8SE-15

2I. 880-IS

Externa l

3 .SSE-1S

1. 68E-il

Est erna 1

2.Ef£-04

2.4E-04

Deposition Inmnersion Inhalation Radon

1.36E-24 2.56E-22 1.25E-I9 O.OOE+00

2.36E-24 2.56E-22 1.25E-19 0.00&+00

Deposition Imanersion Inhalation Radon

;I6E-24 2l6E-22

1.36E-24 2 S6t-22I

1O25E-19 0.OOE+00

I.25E-1 c O.OE+0O

Ingestion

3. 92E-18

3. 92E-18

Ingestion

3. 92E-IS

i.92E-I8

Ingestion

1. S9E-Q5

I . 59E-05

Deposi t i or

i.26E-23

- .26E-11

inan,.e si on

I .0710-I

1 .07E-i;

Inhalation

.4 7E-08

1 .4 7E-0R

Radon

0. ODE0O0

0. OOE0tOO

Source: 6

Receptor

I

Total

Ex ternal

3.509E-I5

3. 09E-S5

Deposittion nrorersion

2.2?E-24 4O26E-22

2.27E-29 4.26E-2i

Inhalatior Radon

1.08E-19 0.OOE+OO

2.08E-I9 0.0OE+OO

Ingestion

6. 54E-1S

6. 54E-i 8

:



RESRRD-UILU r)ose Program Osuput. version 3.22It'S/14 lC-:36:26 Page: 13

Title -li.;Tbroo. Duplicate( -Et Fie e: t:\?rogram £iles\RESR.D_ Fasily\BUILD\P
1
U. Broot 75th HLSMEhRMIX.bid

aticn Time: O.OODOODDE+O years

Nuclde Detail of roses

I[erem i

Source: 1

Nuclide Receptor Total

EU-I 54

EU-154 1.29E-li 1.29E-16

Sou rce:

Nucljide Receptor Total

EU-l54

EU-154 1.29E-16 1.29E-16

\- Q.e: 3

Nuclide Receptor Total

EU-1 I4

EU-154 l.SSE-iS i .RSE-lS

source: 4

Nuclide Receptor Total

EU- 15

EU-154 lessE-IS >S2-88 S

Ir
' V



RES.-?'-J-uLD Dose ?rra C-.Jtout, ' ers Ofr. 2.22 1 0/1 4 10: 3e:26 Rage: 14

Title : Plumbrook Duplicate

Input File : C:\Program Files\R2SRA2D Fr.ayi\8U1LD\Plum Brook 75th RtLSMEARM4X.bld

(?.uation Time: 0.00000000E+00 years

Source: S

Nuclide Receptor Total

I

EU-154

EU-154 4.09E-06 4.09E-06

CS-137

CS-137 2.43E-04 2-43E-04

CS-134

Cs-134 3.82E-07 3.8C2-07

I-129

1-129 4.S7E-08 4.e7E-06

NB-94

NB-94 1.762-06 1.16E-06

C0-60

Co-60 4.96E-05 4.98E-05

CO-57

Co-57 2.15E-06 2.15E-08

NA-22

NA-22 5-312-07 5.31E-07

C-14

C-14 3.02E-09 3.02E-09

Source: 6

NuClide Receptor Total

1

FU-1a4

EU-lSS54 09E-I5 3.09E-15

I?,



i REPRAD-kBtILD Dose Proo-an Output, Version- 222 10/21/4 11:3:21. Pane:

Title : Riumbrook DuplIcate( fout File_: CA\rouram Biles\REIRr Paniiv\EOiLt\Sinm Brook 75th HLSIEARNIX.bid

RESRA.D-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

(mrem !

Evaluation Time [yrl

O OOE+OO

1 3.00E-04

Receptor Dose/Yr Averaged oDer Exposure Duration

(mrem/yr)

Evaluation Time (yr)

0. OOE-0O

1 3.0CE-04



RESRPAD-EIULD Dose Proqram Outout, Vsrsion _.22 a0/18/04 10:24:18 Page: 1

Title: Flumbrook Duolicate

input File: C:\Prooram FPiles\REStier ram'ilv\BUILD\Plum Brook H-3 HLSMEARMIX.bld

RESRAD-BUIILD Table of Contents

RESRAD-BUILD Input Parameters ............ 2

Building Information ...............

Source Information ....................... 4

For time = 0.ooE+00 yr

Time Specific Parameters .............. 7

Receptor-Source Dose Summar y .10

Dose by Pathway Detail.... ........ 11

Dose by Neclide Detail ................ 12

Full lususary .............. ...... ........ 34

r.

r-;



i RZSRAE-RU lrose Program Output, Versi cr3.22 10/18/04 10:24:18 . Pane: 2

Title : Flumtdrook Duplicate

T-ut F le: C:\Program. Files\RESkAE _Fasriiy\BULAD\}lum. Brook k-3 14.LSNARBRMIX.bIdC, , ,

... RESRAD-BUILD Input Parameters

------------------ ====-=====_=---===---=-==2=---

Number of Sources : 6

Number of Receptors: I

Total Time : 3.652500E+02 days

Fraction Inside : 2.670000E-01

---- == ==- Receptor Information = = =--

Receptor Room :

I m]

1 l 7.500

Y - FracTime Inhalation Ingestion (Dust)

iM3 (m) Im3/day) Im2/hr]

2.500 1.000 1.000 3.36E+0 0.00.E+00

==2 Receptor-Source Shielding Relationship --

Receptor Source Density Thickness Material

o9/cm-l (cm)

2

1

1

2

3

4

5

6

2. 400+00

2. 4 OE00

2. 400+00

2.40E+0O
1 .4Qf4QnO

0. OOE+00

0. 00E+00

0. 00E+00

0. OQE+00

O. O0O0PO

0. QQE+0C

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete

(r



sRErh.-BtlLo Dose Prosramn Ourpct, version 3.22 1/iS/0 i0,24:11:S Page: 3

Titree: Plunbrook Duplicate

fT--it 7i'r C:\Proaram F'les\RESRAD -arri ly\SUILD\?luo Brook i-3 HOISMEARMIX.bld

Building Info~rmation

Buld'ing Air Exchange Rate: 8.OE-02 I/hr

Heicht m1 Air Exchanges [.3S/br)

Area [mC]

Hl: 3.000

Area 75.000

c001: 1.60E+02

Room I 020 : 2.80E+02

LP.MBDA: S.00E-01

... - - .. .

Deposition elocitv: 2.70E-06 trn/sl Resuspension Rate: 1.40E-05 (1/s]

(1, II



RESRAD-BUILD Dose Frogr2m Output, Version 3.22 10/18/04 10:24:18 Pace: 4

Title : Plumbrook Duolicate

Input File C:\Program FilesRESRAD_ Familj/\BBJILD\Plum Brook H-3 HLSM0ARM4IX.bld

C,,
Source Informatior:

Source: 1

Location:: Room: 1 x: 0.00 y: 2.50 z: 1.50m]

Geometry:: Type: Area Area:I. 5OE 0 1 (m' Direction:

Pathway::

Direct Ingestion Rate: 4.070E-07 (1/hr!

Fraction released to air: 3.0000E+0

Removable fraction: l.OOOE-0O

Time to Remove: 1.O8200.4 [day]

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 15orbidity

Inqestion Inhalation Submersion

IpCi/m2) [mrem/pCil tmrem/pCi( fmrem/yr/

(pti/m3)(]

H-3 1.OOOE-10 6.400E-08 6.400£-08 0.000E+00

r rce: 2

% Location:: Room : 1 x: 15.00 y: 2.50 _: 1.50m)

Geometry:: Type: Area Area:1.500E03 Im2) Direction: sx

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Be movable fraction:

TIme to Remcyc:

4.0700E-07 t1/hr]

1 . 000E+00

1.OO0E-01

- . E2 E04 N dayv

Contamination::

Nuriide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

;noestion Inhalation Submersion

(pCi/m2) )mrem/pCi( (mrem/pCi) (mrem/yr/

(pCi/m3))

H.OOOE-10 6.400E-08 E.4007-0 .0OOEOO

C



+- RESRt-R>I.D Dose Froerami Output, Version 3.22 !Oll/04 10:24:18 Page: S

Title: Fla -ok Duplicate

Input File: C:\Procram Files\RESRAC FamilylEUILD\Plum Brook H-3I HLSMEARMIX.Mbl

Source: 3

Location:: Room : I x: 7

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable traction:

Time to Remove:

.50 y: 0.00 r: 1.50(mJ

Area:4.50E+0i (m2l Direction: y

4.D70E-07 Il/br)

-. .OE+00

1i. OOE-01

1.S20E+04 [day)

Contamination::

lucladc Concentration Dose Conversion Factor (Library: FGO 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m2j tmrem/pCil smrem/pCi) (mrem/yr/

;pCi/m3))

B-3 1.000E-10 6.400E-00 6.400E-06 0.000E+00

Source: 4

Location:: Room: I 5: 7.50 y: 5.00 : I.s50 m)

Geometry:: Type: Area Area:4.50E+01 (m71 Direction: y

r Pathway

\ - Direct Ingestion Rate: 4.070E-07 [1/hr)

Fraction released to air: I. 0000+00

Removable fraction: 1.0OOE-01

Time to Remove: 1.820E+04 (day]

Contamination::

Nuclide Concentration Dose Corversion Factor (Library: FGR 13 Morbidity

Inoestion Inhalation Submersion

IpCn/m2] (mrem/pCi) (mrem/pCi( Imrem/yr/

(pCi/m3Ij

P.-3 I.OOOE-1i0 .4000-06 6.4000-00 0.000E+00

r



tSSREAt-s30LU flss Frcra. Osrpst, versirn .. ^2 i0t/S04 10:24:16 Peage: f.

Title Piumbrook Duplicate

Input File: C::Proorae Files\RESRAD Family\BUILD\Pium Brook H-i HLSMWEAPAIX bld

Source: 5

Location:: Room: I x: 7.50 y: 2.50 z: .00[ml

Geometry:: Type: Ares Area:l.50E+01 Imi Direction: z

Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 'I/hr]

1. OOOE+00

1. OOOE-01

1.020E+04 I(dy)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

Ipci/m2) [mrem/pci] [mrem/pCi] ]mrem/yr/

(pCi/m3e)

H-I 0.I90E+00 6.400E-06 6.400E-08 O-OOE00

Source: 6

Location:: Room : 1 5: 7.

Geometry:: Type: Area

Patnway

Cirect inestion Rate:

Fraction released to air:

Removable traction:

Time to Remove:

Contamrnat:on::

- Nuclide Concentration Dose C:

50 y: 2.50 z: 3.00Im]

Area:7.505EO1 im2e Direction: z

4.070E-07 j1/hr)

: .OOOE+00

I . OOOE-01

1.820E+04 [day]

,nversion Factor (Library: FGO 1i3 lorbidity

Incestion Inhalation Submersion

(pCi/m2l (mrem/pCi) (mrem/pCi] !mrem/yr/

(pCi/m3) ]

1-I- 3 .QOOE-10 6.4EOE-OR e. 400E-03 0.0- OOEeQO

r



RESRAE-S5ILt rose Program Output, Viersion 3.22 10/28/04 10:24:18 Page 7

Title . Flumbrook Duplicate

Input rile : C:\Program Files\RESRPD Family\BOILD\Plum Brook H-3 0LSMEARMIfXlip

(Yuation Time: 0.0000OOOOE+D0 years

Assessment for Time: 2

=-- Time =0.OOE+00 yr .-

- - - ------- = --= - -= --------=__ = ------- _=e

-- =--=== Source Information __=e

Source: I

Location:: Room : 2 x: 0.00 y: 2.50 z: 1.50 1ml

Geometry:: Type: Area Area:1.50E+02 fm2) Direction: x

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4,070E-07 (1/hr]

I . O00E+00

. 000E-01

1. 820E+04 (day)

Contamination:: Nuclide Concentration

fpCi/m2)

H-3 1.000E-10

Source: 2

Location:: Room : 1 a: 1l.00 y: 2.50 z; 2.50 (ml

Geometry:: Type: Area Area:1.50E+01 jm2] Direction: x

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 fl/hrI

I . 000E.00

l. 000E-01

1.820E+04 (day]

Contamination:: Nuclide Concentration

IpCi/m:]

P.-; 1.000E-10



RvEk7Sr,-BU:LD Dose Fronram Outout, Versior 3.22 I0/18/04 30:24:18 . Page: £

Tit- e: Flumbrook Duplicate

Tet Frilc: C:\Program FPles\RESRAD Famzli\BVLD\PFlUm Brook H-3. HLSMEARMIX.bld

ca;< r-,ution. Time: 0.00000000E+00 years

source: 3

Location:: Room: 1 x: ,.50 y: 0.00 z: 1.50 Iml

Geometry:: Type: Area Area:4.50E0O1 (ml) Direction: y

Pathway

Direct Ingestion Rate: 4.070E-071 .l/hr)

Fraction released tc air: I.O.OE+00

Removable fraction: 1.OOOE-01

Time o Remove: i.620E+'4 [day]

Contamination:: Nuclide Concentration

tpci/e:lI

E-3 l.OOOE-10

Source: 4

Location:: Room: 1 :A: 7.50 y: 5.O0 2: 1.50 (m)

Geometry:: Type: Area Area:4.50E+01 jm2) Direction: y

Pathway

Direct Ingestion Rate: 4.070E-07 (1/hr)

Fraction released to air: 1.000*E00

Removable fraction: 1.000E-01

Time to Remove: 1.8200E04 !day)

Contamination:: Nucilde Concentracion

[ pCi /rc2 !

H-; I.OOOE-10

Source: 5

Location:: Room: 1 x: 7.50 y: 2.50 2: 0.00 (M)

Geometry:: Type: Area Area:7.50ESO! (m2l Direction: 2

Pathway

Direct Ingestion Rate: 4.070E-07 (1/hr)

Fraction released to air: 1.000.E-0

Removable fraction: l.OOOE-0O

Time .o Remove: 1.820E+04 Iday

Contamination:: Nuclide Concentration

(pCi/el)

_-3 8.290E000



RESF.-BOUID Dose Pronram Outoubt, Version 2.22 tO/2S/04 2::20 Pane: 9

Title FLlsobrook Duplicate

l Deu File: C:\Pyrocrta Fies\RESRAD Fawily\BDZLD\PiUsh Brook H-3 HLSMEIARSM1X.bld

..-e; or. Time: 0.0000OOOOE+00 years

Source: 6

Location:: Room : I x:

Geometry:: Type: Area

Pa-tha y::

Direct Ingestion Rate:

Fraction released to a

Removable fraction:

Time to Remove:

7.50 y: 2.50 z: 3.00 Em)

Area:
7
.550£4+1 Im2] Direction: r

4.070E-07 I1/hr)

ir: 1.OOOE+00

1.OOQE-01

1.6S20E+G4 (day]

Contamination:: NIuclide Concentration

[pCi /m2]

H-3 1 QOOE-10

I



- RESRI-BEU-JLD L ose FrCoramn CutIpuz, Version 3.22 i0/IS/04 10:24:25 I Pace: IC

Title: FPloumrool: Duplicate
t
nout FPeC:.Pcoora. Files\RSSRAr 'awiiLyNLD;Plus Prod: F-3 liLSMEARMIX.bld

$:--ketanio Time: O.OOOooOooEO years

== ESRAD-TUILDDose Tables

Source Contributions to Receptor Doses

Source Source Source Source Source Source Total

1 2 3 4 5 6

Receptor 2 9.39E-21 9.39E-21 2.82E-20 2.82E-20 3-89E-09 4.69E-20 3.89E-09

Total 9.39E-21 2.62E-20 2.82E-20 3.89E-09 4.69E-20 ;.89E-09

\.:::

r



- 5r RR t Dose Cronram Cotput. 'Versior 3.22 lC/tl!C4 iO.24:1t Pagr: I1

Title: Plrmbrook Doplicate

Ti,-- F C:\Proarax Filss.ESRRD Bamcilv\RUiD\Rluo erook H-3 LSMEA.RSINE X.bld

'on Time: 0.00OQ0000E-0C vears

Fathway Detail of Doses

[mrer,!

Source: I

Receptor

Total

External

O . 00E+0O

0. OOE+00

Deposition CDlnersion

0OOE8.00 0.00E00

Q.0OOE-00 0.00+00

Inhal ati on

S. 84E-22

S.E4E-22

Radon

0. OOE+00

0. OOE+00

ingestion

6 80E-21

8. BOE-21

Source: 2

Receptor

Total

Source: 3

Receptor

I

T al

Source: 4

Receptor

T

Total

Source: S

Receptor

Total

External

O . OOE+00

0. OOE+0O

External

O. O OE+00

0. OOE+00

Ex:ternal

O . OtOE+0O

C. 000E+0

Deposition Iumuersion

O.Ot+O0 0.008+00

O.OOE+00 O.OOE+00

Deposition Immsersion

O.OOE+00 O.OOE+00

O0.OE+00 O-OE+OO

Inialation Radon

S.S4E-22 .C.OOE+00

S.64E-22 O.OOE+00

Inhalation Radon

1.75E-21 0.O0E+00

2. 75E-21 O.00 E+00

Ingestion

8 . B0E-21

8 . 80E-21

ingestion

2. 64E-20

2. 6sE-20

Ingestion

2. 64E-20

2 . 64E-20

Deposition

0. OOE+OO

O -.OOE 00

Imm ersion

C, . QOEt0-

O .OEO

Inhalation
I . S-2

! . 7'E-21

Radon

0. 00E+00

*.9. OQE+00

External IDposition Islmenrsior Inhalation Radon Ingestion

00. OOE+O 0.50E+ 0.0+OO 2-.. 28-10 O. 0E00 3. 65E-09

0.00+0 .08E+O0 O.OOE+OOx0 2. t2E- I C.OOEaOO 3.65E-09

Scrce: -

Receptor

Total

External Depositior lImnersor. a adon Ingestion

0.00E-OO 0. OO8E+00 0. OOE-00 2.928-2i - .OSOE+OO ao4.1OE-20

0.OOtE+00 .OtOE00 O.OQE+Ot 2.92E-21 O.O0E+00 4.40E-20

I



RESMD-BciLD Dose Program outoDut, Version 3.22 iD lR/O4 r0:2s:S page: Z2

Title Plembrook Duplicate

1pt File : C:\Program Files\RESRPDPaamily\BU2LD\PlUF 
Crook H-3 HLStIEARI41T-.bid

C a o Time: Q OODQODOOE-OD years

Nuclide Detaul of Doses

[mrem]

Source: I

Nuclide Receptor Total

H-3

H-3 9 .39E-21 9.39E-21

Source: 2

Nuclide Receptor Total

H-3

H-3 9.39E-21 9.39E-21

le: 3

Nuclide Receptor

H-3

Total

H-3 2.S2E-20 2.82E-20

Source: 4

Nuclide Receptor Total

H-3

H-3 2 S2E-20 2.S2E-2D

r.



sRrSt^-.-UTLrI Dose Proram Output. Version ,2- :C/IS04 10:24:18 Pace: 12

Title: ?'u-brook Duplicate

( ' Fie - C:\Progrzm. Files\RESRAO Farnlv\'-BIJTLD\Plu.r, Brook 1:-3 HLSMEAIX.bid

a1tion Time: o.pocOQoOEoc years

Source: 5

NIcli-4de Receptor

14-I.q - 3

Total

F-3 3-89E-O9 3.S9E-09

Source: 6

Nuclide Receptor Total

4-3

H-3 4.69E-20 4.69e--20

r



RESKRAL-BUILD Dose Frogram Oucpct. Vers:on 3.22 10/1//04 11:24: - Page: 14

Title : Plumbrook Duplicate

. tFile tC:\Progera Files\RESRAD Bemilv\BUILD\Plum trook. 1-3 HLSMEARMIX.bld

-: Summa ry

=== RESRAD-BUILD Dose (Time) Tables --

---------

Receptor Dose Received for the Exposure Duration

(mremr)

Evaluation Time fyr3

0. DOE+00

3.89E-09

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr )

Evaluation Time Cyr]

0 . OIE+i0

3. 89E-09

C



RESRAD, Version 6 21 TV timit = 0._ 10/

Summary : RESRAD Default Parameters

File : ?lumbrook Subsurface Modified HLSMEARYI2-X.RAD
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"'2/2004 09:40 Page 1

Part T: Mixture Sums and Single Radionuclide Guidelines
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RESR-AC, Version 6.2l :^ ;;rut = C, year . G./

Summary RESRAD Default Parameters

File Plumbrook Subsurface Modified N7 SMEARM4IX.RAD

:- Dose Conversion Factor (and P

29-,/2004 09:40 Page

Relatedi Parameter Susmmary

File. FGR 13 Morbidity

Menu I Parameter

B-1

B-1

B-I

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-1

B-I

B-1

B-1

B-1

B-i'

B-1

B-1

B-1

B-1

E-i

B-1

B-1

B-i

B-1

B-I

B-1

B-1

6-i

B-1

B-1

B-1

63-1

B-1

Dose conversion factors

Ac-227+D

Am-241

.Am-243+D

C-14

Cm-243

Co-60

Cs-134

Cs-137+D

Eu-152

Eu-154

Eu-lS5

Fe-SS

Gd-152

H-3

I-129

Na-22

Nb- 94

Ni-59

Ni-E3

Np-2137+D

Pa-231

Pb-210-D

Pu-239
Pu-24i+
Pu- 2 4 +

Pu-242

Ra- 22 6+D

Ra-228+D

Sr-90+D

Tc-99

Th-228+D

Th-229-D

Th-230

Th23

-2 4 -

L-236

1U-231+D

for inhalation, mrem/pCi:

Current

Value

6.720E+00

4.440E-01

4.400E-01

2.090E-06 E

3.070E-O1

2.190E-04

4.630E-05

3.190E-iS

2.210E-04

2.660E-04

4.140E-05

2.690E-06

2.430E-01

6.4009E-0 |

1. 740E-04

7.660E-06

4.140E-04

2.700E-06

6.290E-06

5.4009E-01

1.280E+0D

2-320E-02

3 920E-01

4.290E-O1l

9.250E-O1

4.110E-01

a.600E-C3l

5.080E-O1|

1.310E-03

8.330E-06

3.450E-0 |

2.16E0E-00

3.260E-01

1.640E+OC

1.350E-01I

1.320E-01

1.230E-01

1.250E-O1

1.180E-01

1.480E-02

3 64GE-03 |

3.63E-03|

2.090E-06

2.510E-03

2.690E-05

7.330E-OS

5.000E-05

Default

6.720E+00

4.440E-01

4.400E-01

2 090E-06

3.070E-01

2.190E-04

4.630E-05

3.190E-05

2.210E-04

2.860E-04

4.140E-05

2.690E-06

2.430E-01

6.400E-08

1.740E-04

7.660E-06

4. 140E-04

2 700E-06

6.290E-06

5.4009E-01

1.280E+00

2.320E-02

3.920E-01

4.290E-Q1

8.2SOE-03

4.11OE-01

6.600E-03|

5.080E-03

131iOE-03

e 330E-06

3.450E-01

2.160i+00

3.260E-01

2.640E+00 O

1.350E-O1

1.320E-C:

i.230E-O |

1.250E-O-1

1.180E-O1

1.480E-02

3.640E-01 !

-. 630E-03

2.C9OE-06

2. 510E-0 |

2.690E-0S

7.330E-OCS

5.000E-OS

Parameter

Name

DCF2 I)

DCF2 2j

DCF2i 3)

DCF2( 4)

DCF2( 5S

DCF2! 7)

DCF2( c3

DCF2( 9)

DCF2 (10)

DCF2 (i2)

DCF2 (13)

DCF2 (14)

DCF2(15)

DCF2 (16)

DCF2 (17)

DCF2 (1S)

DCF2 (19)

DCF2 (20)

DCF2 (21)

DCF2 (22)

DCF2 (23)

DCF2 (24)

DCF2 (25)

DCF2 (26)

DCF2 :27)

DCF2 (29)

DCF2 (30)

DCF2 !(11

DCF2 (32)

DCF2 (33)

DCF2(347

DCF2 i351

DC0F2(36)

DCF2 (37:

DCF2;38)

DCF2 (39.

DCF2 (40)

DCF2 (41)

DCF2(42)

Dose conversion factors for ingestion, mrem/pCi:

,-c-22!+D

.Am-24l1D

C-14

C~r-143

Co-60

Cs-137+D

DCF3 (

DCF3 (

DCF3 (

DCF3 (

DCF3;

DCF3 (

DCF3 (

DCF3 (

7 )
49)

I )

?')



PESRAO, 'ersicr. 6.21 T' Sf-mit = Q. Jer ICa

Summarv PESSAD Defau2t Parameters

File Plumbroci Subsurface Modified FLSM-SARMIX.RAD

Dose Conversior Factor -and Related

Fe:FGR 13

'l8/2004 09:40 Fag _,

c Parameter Sun= arv tcor.tirued;

Morbiditv

e I

menu I

I currenz I I Parameter

I Value I Default I NameParameter

D-1

D-1

D-l

D-1

D-i

D-1

D-1

D-1

D-1

D-1
D-1

D-I

D-1

D-1

D-1

D-1

D-1

D-I

D-I

D-1

D-1

D-1

D-l

-I
D-34

D-34

D-34

D-54

D-34

D-34

D-24
D-34

F
.34

1-34

-3 4
'-1

1-34

Eu- 52

Eu-154

Eu-lSS 5

Fe-55

Gd-152

N-3

1-129

Na-22

Nb-94

Ni-59

Ni-S3

Np-237+D

Pa-231

Pt-21G+D

Pu-238

Pu-239

Pu-241+D

Pu-242

Ra-226+D

Ra-228+D

Sr-90+D

Tc-99

Th- 22S.+D

Th- 229+D

U- 23-.4- - 3.-

0-239+

U- 238-

I 6.480E-06

I 9.55CE-06

I 6.4SQE-06 I DCF3(10i

| 9.55CE-05 I DCF3(12)

es I

I

I

| 1,530E-06

6.070E-07

| 1.610E-04

6.400E-08

2. 760E-04

1.150E-CS

|.140E-06

2.100E-07

5.770E-07

4.440E-03

1.06CC-02

|3.200E-03

I3.540E-03

6.850E-Cs

3.360E-03

1.330E-03

1.440E-03

1.530E-04

1.460E-06

| S080E-04

4.030C-03

|5. 48CE-04

2.73CE-03

2.890E-04

2.830E-04

2.6670C-04

2.690E-G4

2.69CE-04

2.50CCE-0

2.00CCE-S

2.000E-05

l.OOOE-C3|
5.COOGE-556

2.OGOE-06
l.OQQE-Q3

S.QOOE-OS6

5.500E+06

3.100C-C2 |

1.20CE-02

1.53CE-06 | DCF3

6.070E-07 DCF3

1 61CCE-C4 DCF3

6.400E-08 DCF3

2.760E-04 | DCCF3

1.150E-CS DCF3

7.140E-C6 DCF3

2.100E-07 | DCF3

5.770E-07 DCF3

4.440E-03 | DCF3

1.060E-02 DCF3

7.27CE-03 | DCF3

3.20CE-03 DCF3

3.54CE-03 DCF3

6.850E-05 DCF3

3.360E-C3 | DCF3

1.331E-03 | DCFI

1.44CC-C3 | DCF3

1.531E-C4 | DCF3

1.46QE-Q6 | DCF3

8.083E-04 | DCC3

e.O30E-03 DCF3

c 480E-04 | CF3

2.130E-CG- DCF3

2.890E-04 DCF3

2.81CC-C4 | DCF3

2.67CE-04 | DCF3

2.690E-04C DCF3

2.69CC-04 | DCFC

2.50CE-C3 | RTF(

2.00CE-CS | RTFC

2.000CCE-C RTF(

~_.OOOE-03 R77

._C00C- Cl ETF(

.000C-03 RTFt

S.QOQE-Q RTF(

2QO-6|RTF(

l.0OOE-0 RTF(

.iOOE-02 RTFC

.200E-02 | RTFt

(13)

(14)

(S5)

((16)

(17)

(18)

(19)

(20)

(211

(221

3i231

(24)

(25)

(26)

(27)

(29)

(30)

(32)

3(33)

(34)

(35)

(16)

3t7

! 40)

i42

1,ii

Fool transfer factors:

Ac-227+D, plant/soil concentration ratio, dimensiorni(

Ac-227+D , beef/iivestock-intake ratio, (pCi/kg)/(pCi,

9c-2?l+C, mil;:flivestock-;ntake ratio, ipCi/L)/(pCi/c

Am-243

32,4-241

9m- 24 3+D

Cq- 24 1÷0

9-;4

C-14

_-14

, plant/scil concentratoron ratio, dimensionless

beef/livestocl:-intafe ratio, ipCi/Ig!/(pCi/d

, milk/livestocl-irta)e ratio, (pCi/L)/(pCi/d(

plant/soil concentration ratio, dimensionless

beef/livestoc;-intake ratio, lpCi/kgj/(pCi/d)

, mill /1vestoci:-intake ratio, 2pCiJ/L)/(pCi/d)

plant/soil concenrtration ratio, dimensionless

beef/livestoci:-intale ratio, ioCi/kg)/(pCi/d)

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

I

I
I I

I

i
I
I
I
I
I
I
I

-

I

2, 3)

1,1;

3 , 2)
-, 1 2)

4,11

4,32

z



RESRAD, Version 6.21 h Linm4i = 0O year 10/18/2004 09:40 PPae 4

Sumrrarv: RESRAPD Delalt Farameters

File : Plumbrolo Subsurface Modified HLSMEARŽ1IXiRAD

z -> ---

, . ..
,....

Dose Conversion Factor and Related) Parameter Summary )ccntinued!

File: FGR 13 Morbidity

Menu I Parameter

I Current I I Parameter

I Value I Default I Name

I I I

D-34 Cm-24:

D-34 Cm-24.

D-34 Cm-24

D-34

D-34 | Co-6C

D-34 Co-6C

D-34 Cc-60

D-34 I
D-34 Cs-134

D-34 Cs-134

D-34 Cs-234

D-34 |

D-34 I Cs-137

D-34 | Cs-131

D-34 Cs-137

D-34

D-34 Eu-152

D-34 | EC-252

D-34 Eu-152

D-34 |

{ |* Eu-154

I, -a4 | Eu-154

D-34 Eu-154

D-34

D-34 Eu-2llS

D-34 | Eu-lSS

D-34 Eu-155

D-34

D-34 I Fe-SS

D-34 F Fe-55

D-34 I Fe-SS

D-34

D-34 I Ga-152

D-34 Gd-152

D-34 | Gd-I52

D-34 |

D-34 | H-3

D-34 Y-3

D-3z IH --

0-34

0-34 1-129

D-34 I-129

D-34 1-129

D-34

D-34 H -ia- 2

( a -22

. |Ns-22

D-34

3

3

3

i

'D

,+D

I

plant/soil concentration ratio, dimensionless

beef/livestocl:-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, tpCi/L)/lpCi/d)

plant/soil concentration ratio, dimensionless

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

mill:/livestock-intalke ratio, (pCi/L)/IpCi/d)

plant/soil concentration ratio, dimensionless

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

milk/livestock-inta):e ratio, (pCi/L)/(pCi/d)

plant/soil corncentration ratio, dimensionless

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

,milk/livestock-intal:e ratio, IpCi/L)/(pCi/d)

plant/soil concentration ratio, dimensiornless

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

milk/livestock-irltal:e ratio, (pCi/L) / (pCi/d)

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

milk/livestocl-intake ratic, (pCi,'L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestocl:-intake ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration -atic, dimensionless

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

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

plant/scil concentration ratio, dimensionless

beef/livestock-intaike ratio, pCI/I:g)/(pCi/d)

millk/livestoci:-intak~e ratio, (pCi/L:/(pCi/d)

,plant/soil concentration ratio, dimensionless

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

,mill:/livestock-intake ratio, fpCi/L)/)pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock:-intakle ratio, ipCi/kgj)/lpCi/d)

,mili:/Iivestock-intake ratio, (pCi/L)/(pCi/d)

| 1 OOCE-03

2.00CC-Cl
|2.CCGE-O

2.00CC-C?

2.OOOE-03

4.OOOE-02

3.OOOE-02

|.OOOE-03

4.00CE-02

|3. OOOE-02-

3.00CC-C?

-.500CC-Cl

2.OOOE-03

2.OCOE-02

3.IOOOE-03

2.OOOE-03

2.00CC-Cl

| 2.SOOE-C3

| 2.OOOE-03

2.OOOE-OS

I1.000E-Cl

|.OOEC-04

1 2. 00E-03

2.00OE-OS

| 2-.OOE-03

2.20CE-03

I .00CC-Cl/

2.00CCE-O

| 1.00QE-03

| *. OOE-027

|5. ODOE:-03

2.OCOCE-05

1.00EC-02

4. OOOE-02

[1. OOOE-03

2.00CCO-OP

S | 2. OOE-06

8. OOOE-02

2.00OE-02

i|2.000E-03

4 . OOOE-02

I ?.3OOE-02

A. OCOE-03

4. OOOE-02

. 3. OOOE-02

8. OOOE-03

2.500E-03

I . OOOE-03

, 2. OOOE-05

, 2.500E-03

| 2. OOOE-03

2. OOOE-05

2. 500E-03

2. OOOE-03

2. GODE-0S

| 1.OOOE-0-

| 2.00CCE-5

| 3 .00CC-Q4

2.5COE-03

2.COOE-03

I 2.000CE-C

!4.600E+OCI
| .200E-02

|2.000E-02

| wOOOE-03

| .000E-02

| .OOOE-02

8.000jE-02

4.000OE-02

I RTF( S,1)

* RTF S1,2)

i RTF( 5,3)

RTF) 7,1)

| RTF) 7,2)

I RTF) 7,3)

RTF( 8,1)

| RTF) 8,2)

RTF) 8,3)

| RTF( 9,1)

| RTF( 9,2)

RTF( 9,3)

RTF(10,1)

RTF(10,2)

RTF(10,3)

RTF(12,1)

RTF(12,2)

RTF(12,3)

RTF (13, 1)

RTF(13,21

RTF!13,3j

RTFt14,1)

| RTF(14,2)

RTF(14,3)

| RTF)Il )

RTF(15,2)

RTF 15,3)

RTF (16, 1)

| RTFP(7,2)

RTF(27,3)

RTF(18,li

RTF(17,2)

RTF (17, 3)
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Summarv : PESRAD Default Parameters

File : Flumbrool: Subsurface Modified HLNSMEAPJMIX.RAD

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

File: FGR 13 Morbidity

Menu I

I Current

I Value I Default

I Parameter

I NanieParameter

I 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

t 
4

D-i.D-34

D-34

D-34

D-34

D-34

D-34

0-34

0-34

0-34
D--4

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

Nb-94 , plant/soil concentration ratio, dimensionless

Nb-94 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

I Nb-94 , milk/livestocl:-intake ratio, (pCi/L)/)pCi/d)

Ni-S9 , plant/soil concentration ratio, dimensionless

Ni-59 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Ni-S9 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

| Ni-63 , plant/soil concentration ratio, dimensionless

Ni-63 , beef/livestock-intake ratio, (pCi/1g)/(pCi/d)

Ni-63 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Np-237+D , plant/soil concentration ratio, dimensionless

I Np-237+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Np-237+D , milk/livestock-intake ratio, (pCi/l)/(pCi/d)

Pa-23l , plant/soil concentration ratio, dimensionless

Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

|Pb-210+D , plant/soil concentration ratio, dimensionless

Pb-210+D , beef/livestock-intake ratio, ipCi/kg)/tpCi/d)

Fb-210+D , mill:/livestock-intake ratio, (pCi/L)/)pCi/d)

I Pu-23S , plant/soil concentration ratio, dimensionless

| Pu-238 , beef/livestock:-intake ratio, {pCi/kg)/(pCi/d)

Pu-23P , milI:/livescock-iotake ratio, ipCi/L)/(pCi/d)

Pu-lIP , plant/soil concentraticn ratio, *imensionless

F Pu-23I , beef/livestock-intake ratio, pCi/kic)/(pCi/dl

Fu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Pu-241+D , plant/soil concentration ratio, dimensionless

Pu-2 41D , beef/livestock-intake ratio, (pCi/ko)/(pCi/d)

Fu-241+D , milk/livestock-intake ratio, ipCi/L)/(pCi/d)

Pu-242 , plant/soil concentratiot ratio, dimensionless

Pu- 2l , beef/livestock-intale ratio, (pCi/kc)/(pCi/d)

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

1.000E-02

3.000E-07

2.000E-06

5.OOOE-02

5.O0OE-03

2.000E-02

.OOOE-02

5.OOOE-03

2.000E-02

2.000E-02

.OOOE-03

5.OOOE-06

1.OOE-02

5.000E-03

5.OOOE-06

1.OOOE-02

8 OOOE-04

3.000E-04

1.0OOE-03

1.OOE-04

1.OOE-06

.OOOE-03

1.OOE-04

1.OOE-06

1.OOE-03

1.OOOE-04

1.OOOE-06

1.OOOE-03

1.OOE-04

1.OOOE-06

1.000E-02

3.000E-01

2.000E-06

5.OOOE-02

5.OOO-03

2.000E-02

5.000E-02

5.OOE-03

2.000E-02

2.000E-02

1.0OOE-03

5.000E-06

1.000E-02

5.OOOE-03

5.OOOE-06

1.000E-02

8.0OOE-04

3.0OE-04

1.OOOE-03

I.OOE-04

1.OOE-06

2 0008-03
I~ . eoE-04
1.OOOE-04

1.00E-03

l.OOOE-04

1.00DE-16

1.OOOE-03

* .ooE-04

1 . OOOE-02

4.000E-0I

l.0OOE-03

4.000E-02

1.OOOE-03

1.000-03

RTF (I9, 1)

RTF(I9,2)

RTF(15, 3)

RTFl20, 1)

RTF(20,2)

RTF(20,3)

RTF (21,1)

RTF (21,2)

RTF(21,3)

RTF(22,1)

RTF(22, 2)

RTF(22,3)

RTF(23, 1)

RTF(23,2)

RTF(23,3)

RTF(24, 1)

RTF(24,2)

RTF(24,3)

RTF(25, 1)

RTF!25, 2)

RTF2S, -3)

RTF(26,1)

RTF;26, 2)

RTF(26, 3)

RTF(27,1)

RTF(27, 2)

RTF(27, 3)

RTF(29,1i

RTF(29, 2)

RTF(29,3)

RTF(30,I)

RTF(30,2)

RTF(30,3)

RTF(31,1)

R7TF(31,2)

RTF(31,3)

-Ra-2064D , plant/soil concentration ratio, dimensionless

Ra-2264D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

4.000E-02

1.OOOE-03

1.OOOE-03

4.000E-02

1.O0OE-03

1.000E-03

Ra-228S-D,

R a-2; 20D r

, plant/soil concentration ratio, dimensionless

I beef/livestock-intae:a ratio, (pCi/kg)/(pCi/d)

, mil'/livestock-intake ratio, (pCi/L)/(pCi/d)
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Summear': RPESP-AO Defauit Parameters

File : PIumbro` Subsurface Modified HLSMEARMi4X.RAD

Dose Conversion Factor land Related) Parameter Summary (cortinuedl

- File: FGR 13 Morbidity

Menu I Parameter

Current I
Value I

D-34

D-34

D- 34

£2-34

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

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

I'
S~r-90.0

Sr-904-0

Sr-90+D

I TC-99

I Tc-99

I Th -2286.0
I Th-228+D
I Th-22--S+C0

ITh -2

ITh-32
ITh--2

Th- 23

Th-23

Th9-23

Th-23

Th2-23i

Th0-233

0--333

I _ 4

T1-235.

Ii- 236

U-236

U-2-36

I -2384

U-2384

9+D

9+D

9+D

0

0

0

2

2

2

plant/soil concentration ratio, dimensionless

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

milkl/liveatocls-intake ratio, {pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intat:e ratio, (pCi/kg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

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

,ilk/livestocl:-intae:e ratio, (pCi/L / (pCi/d)

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, tpCi/kg)/lpCi/d)

mrilk/livestock-intale ratio, (pCi/L)/)pCi/d)

plarnt/soil concentration ratio, dimensionless

beef/livestock-inta):e ratio, (pCi/lkg)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

beef/lIivestock-intake ratio, !pCi/kg)/(pCi/d)

milk/livestock-intak:e ratio, (pCi/l)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, pCi/k§/pCi/d)

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

plant/soil concentration ratio, dimensionless

b6ef/livestock-intake ratio, (pCi/kg)/,pCi/cI

,mI /ivestck-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)

3. OOOE-01

| 8 000E-03

|2.OOOE-03

5.OOOE+OC

1.OOOE-04

1 .0006-01-

2.0006-0,

1.0006-04

| 5.OOOE-06

I 1.OOOE-03

| 1.000E-04

| 5.00OE-06

| 1.OOOE-03

I 1.OOOE-04

5.OOOE-06

I 1.OOOE-03

|I-.OOOE-O9

1.40006-04

| S.OOOE-06

2.500E-03

|3.400E-04

I6.000E-04

2.500E-03q

3 . 4OOE-06

I S.40E-04
|2.500E-03

3.400E-04

| 6.0006-04

| 2.500E-03

3.9400E-04

| 6. 0OOE-04

| 2.500E-03

| 1.400E-04

| 6.000OE-05

I1.000E403

! 2. SOOE-03
| 3.400E040

1 .000E-01

.I
I

iI
I
I
I

II
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

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

I Parameter

Default I Name

3.000E-01 | RTF(32,1)

8.000E-03 RTF(32,2)

2.0006-03 RTF(32,3)

5.OO0E+00 RTF(33,1)

7.000E-04 | RTF(33,2)

|1.OOE-03 RTF(33,3)

1.000E-03 RTFt34,1)

1.0006E-04 | RTF(34,2)

5.000E-06 RTF(34,3)

I.OOOE-03 | RTF(35,1)

1.000E-04 | RTF(35,2)

5.000E-06 RTF(35,3)

|.000E-03 RTF(36,1)

3.OOOE-04 | RTF(36,2)

S.OOOE-06 RTF(36,3)

1.000E-03 | RTF(32,1)

1.OOOE-04 RTF(37,2)

5.000E-06 | RTF(31,3)

2.500E-03 RTF136,1)

3.400E-04 | RTF(38,2)

6.0006-04 RTF(38,3)

2.500E-03 RTF(39,1!

3.400E-04 | RTF(39,2)

6.000E-04 RTF(39,3)

2.500E-03 | RTF(40,1)

3.400E-04 RTF(40,2)

6.000E-04 RTF(40,3)

2.500E-03| RTF(41,1)

3.400E-04 RTF(41,2)

6.OOOE-04 RTF141,3)

2.500E-03 | RTF(42,13

3.400E-04 RT42,2!

6.000E-04 RTF(42,3)

I.50G SE ji| BIOFAC( 1,1)

2.6OOE+03 BIOFAC( 1,2)

3.000E-01 | BIOFAC) 2,1i)

1.OOCE+03 | BIOFAC) 2,2)

-D

.L

D

T.

D- | Bioaccumulaticn factors, fresh water, L/kl:

|Ac-227.D, fish

.-. j 7.-227I+D, :rustacca and mcllusks

D-:

D-5 Am-241 , fish

D-5 P|e ,47 , crustacea and mollusks
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Summarv : RESRkD Default Farameters

/F ie : lumbroo . Subsurface Modifiec USMEARIIY.RAD

Clzf:-; Dcse Conversion Factor land Releted: Parameter Summary fcontinued;

FP'le: FgR 13 Morbidity

Men

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

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-S
D-5

D-S
D-5

D-5

D-5

D-S5

D-S5

D-5

D-S5

IU I Parameter

Am-243+D , fish

Am-243+D , crustacea and mollusks

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1:� I
:I

I

I

I

I

I

I

.I
I
II
I,

I
Ii
II

I

I:

I:
i
It
I

I
I

I'El
I

:I1�

I1�

I

1N

I?"

C-ld

C-l 4

Cm-243

Cm-243

Co-60

Co-60

Cs-134

Cs-134

I fish

I crustacea and mollusks

I fish

I crustacea and mollusks

I fish

I crustacea and mollusks

I fish

I crustacea and mollusks

Cs-137+D , fish

Cs-137+D crustacea and mollusks

Eu-152 , fish

Eu-152 , crustacea and mollusks

Eu-154 , fish

Eu-154 , crustacea and mollusks

Eu-155 ,fish

Eu-155 cruscacea and mollusks

Fe-S fish

Fe-55 , crustacea and mollusks

5d-152 , fish

Id-I52 , crustacea and mollusks

H-3 , rustacea and mollusks

fish

E-129 , crustacea and mollusis

Na-22 . -fisi

Na-22 , crustacea and mollusks

Nb-94 , fish

-94 , crustacea and mollusks

| Current

Value

3.00CGE+OI

|l.OOOE+03

| 5.000E+04

9.1005E+O3

1.000E+01

3.OOOE+-02

2.000E+02

| 2.000E+02 3

| 1000E+02

| 2.000E+03

| 1.OOOE+02

5.OOOE-t01

I1~000E+03

5.000E+01

| 1.000E+03
|5.000E+01|

I1.000E÷01|2.OOOE+032
i IDO -~
| .000E+OIC?

1.200E+03

| 2.000E01

| 1.00E+03|

2 .000Z+00

| 2.000E+01

| 2.OOOE+02

3.0005÷02

1.0001+02

1.000E+02

Parameter

Default Name

|3.000E01 BlOFACt 3,1)

1.000E+03 |BIOFACt 3,2!

| 5.000E+04 | BIOFAC1 4,12)

| 9.100E+03 BIOFAC) 4,2)

| 3.000E+O1 | BlOFACt 1,l)

|.000E+03 | BIOFACt 5,2)

3.000E+02 |lOFAC( 7,1)

2.000E+02 BIOFACt 7,2)

|2.000E+03 | BIOFACt S,1)

1.000E+02 | BIOFAC) S,2)

2.000E+03 | BIOFACt 9,1)

I.000E+02 | BIOFACt 9,2)

|.OOOE+03 | BJOFAC(10,2)

5.D0 S-0E l 1 BIOFAC)12,I)

|.OOOE+03 | BI0FAC(12,2)

5.000E+01 | BIOFACt13,1)

|.00OE+03 BIDFAC)13,2)

2.OOOE+102 | IOFAC114,I)

l.200E÷0l j 21O AC(14,2)

2.560E+01 E10IFACU5Il)

I.OQOE+03 | BIOFAC(1l,2)

2.D000E00 DI5OFAC(16,l)

1.000E+00 BIDFAC(16,2)

4.000E÷01 EI CI AC~17,1)

5.0105E00 SIDFAC)17,2)

2.Q00E+0C | BIOFAC114,1)

2.20'iE02 3 IOFACt18,2)

3.0005÷02 BlTDFACj29,2)

1.0002 Eel | BIOFAC(19, 2)

1.0005÷;02- Pi EIAC(20,I)

I.OOOE+02 BIOFACt20,2)

1.000E+02 | EIOFAC(21,1)

2.000E-02 | BIOFhC(22,2)

I -61-63

I crustacea and mollusks 1.00OE02 I

I

l.OOE+02 I
1.000E+C2 I

I fish

I crustacea and mollusks
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:FESPt Default Oerarseters

: Fiu;,brook Subsurface Modified HLSMEARPM'.RAD

Dose Conversicn Fector land Related) Parameter Summary (continued)

File: FGR 13 Morbidity

Menu I
I -

Parameter I

- -1 -

Current I I Parameter

Value I Default I Name

I --

D-5

D-5

D-5

D-5

D-S

D-S

D-S

D-S

D-5

D-5

D-S

D-S

D-S

D-5

D-S

D-S

D-S

D-S

D-S

D-S

' 5
D-5

D-S

D-5

D-S

D-S

D-5

D-S

D-S

DE-S

D-S

D-S

D-S

D-S

D-5

D-S

D-5

D-S

D-5

D-S

D-S

I p-237D , fsh

I Np-231-D , crustacea and mollusks

I Pa-231

I Pa-231

,fish

, crustacea and mollusks

Pb-210+D- , fish

Pb-210+D crustacea and mollusks

Pu-238 fish

Pu,-2lIP crustacea and mcllusks

Pu-2
3

9 fish

Pu-239 crustacea and mollusks

Pu-241+D fish

Fu-241-+D, crustacea and mollusl:s

Pu-242 fish

Pu-242 crustacea and mollusks

|a-i-226+D-, fish

Ra-226+D, crusatcea and mollusks

| Ra-22-8+D, fish

Ra-|228+D , crustacea and mollusks

Sr-9-+D fsh

Sr-9Q+D , crustacea and mollusks

| Tc-99 ,fish

| Tc-99 crustacea and mollusks

| Th-22-i-+D fish

Th-2'28- , crustacea ard mollusks

| Th-^29+D , fis h

T Th-.29+D , crustacea and mcllusks

Th-230 fish

T Th-230 crustacea and mollusks

Th-232 fish

Th-232 crustacea and mollusks

| '9-2; , fish

I -233 crustacea and mollusks

|0-234 fish

| 0-234J crustacea and mclluksJs

|3.000E+01| 3.000E+01| EIOFAC!22,l)

4.000E-02 40OOE+02 | BIOFAC(22,2)

1.000E+01 | 1.0GOE+01 | BIOFAC(23,1)

1.100E+02 | l.100E+02 | BIDFAC(23,2)

1000OE402 3.OOOE--02 BIOFAC(24,l)

|.000E+02 | 1.000E+02 | BIOFAC(24,2)

3.000O -01 3.000vE±Ol IBIOFAC(25,1)
1.000E402 1.000E+02 | BIOFAC(25,2)

3.000E+01 3.000E+01 BIOFAC(26,1)

1.000E+02 j 1.000E+02 | BIOFAC(26,2)

3.OOE+01- | 3000OE+01 BIOFAC(27,l)

1.000E+02 | 1.000E+02 BIOFAC127,2)

I . I
3.000E+01 5.OOE01 | BIOFAC(23,1)

1.000E+02 1.000E+02 BIOFAC(29,2)I I

5.000E+01 | 3.000E+01 | BIOFAC(31,1)

2.500E+02 2.5000E+02 |IOFACt32,2)I 1

5.000E+01 | 5.000-+01 | BIOFAC(30,l)

2.500E+02 j 2.500E+02 | BIOFAC(33,2)

6.OOOE+0l 5.0OO l BSOFAC(32)

5.OOE+0-1| 1.000E+02 BIOFAC(31,1)

5.500E+02 5.00E+02 BIOFAC(31,2)

I I

6.COOE+G_ ' .000E+C1 | BIOFAC(;2,1).

1.00GE+02 5 .GGGE+02 | BOFAC(32,2;
1.000E202 | 1.000E+02 I BI0FAC(33,1)

5.OOOE+OG | 5.000E+02 | 5IOFAC(33,2)I I

1.000E+02 I 1.GOE+02 | BIOFAC(37,l)

5.G00E+02 5.000GE02 | SIOFP.C(35,2)

1.000E+02 |1.0OCE+02 BIOFAC(13,1)

S.000E+02 5.0000E+2 | BIOFAC(35,2)
1.000E+02 | 1.000E+02 | OIOFACC37,1)

5.000E-02 | .000E+02 | BIOFAC(36,2)

1.000E+01 | 1.000E+01 | BIOFACi39,1)

6.000E+01 | 6.000E+Q1 | BIOFAC(38,2)
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SUsumar : RESU;D tefault Parameters

File : Plumbrocl: Subsurfare rMo-ifiec H SMEARMZ. RAD--

1r .-.
Dose Conversicn Factor iand Related) Parameter Su.-mary 'continu;d)

File: FGh 13 Morbidity

Menu I Parameter

Current I I Parameter.

I Value I Default I Name

-I i - - - I

D-5 i 2-35+0D fish I l.OOOE+0l | .OOOE-01| BIOFAC(40,1)

D-5 U-i-235;D crastacea and mollusks 6.OOOE+I 6.000E+0l BIOFAC(40,2)

D-5 I I

D-5 U-236 fish 2l.&00E+02 ! .OOOE+01 BIOFAC(41,11

D-5 I U-236 crustacea and mollusks I 6.000E+01 6.000E+l+01 BlOFAC(42,2}

D-5 | I

D-5 |-2384D fish I lOOOE+01 l1-000E+01 BIOFAC(42,1)

D-5 13-238+D , crustace2 and mollusks | 6.000E+01 6.000E+01 | BIOFAC(42,2)

r



RE:SRRD, Version. `.1 T~ Limit = ri. vear 1011/2004 09: 40 Face 1 0

Surmmsrv : De:P& Oeaiit IParam et ers

F1 le : T1uabrcool Subsurface Modifieci LN:, il: A

Menu

Site-Specific Parameter Summary

User I
input I Default

Used by RESRAD

'if different from user input:
Parameter

i i i i

R011

9001

R011

Roll

R011

R011

R011

R011

R011

ROll
R011

R011

R012

R012

R012

R012

R012

_012

R012

R012

9R012

R012

R012

R012

9012

R012

R012

R012

901 2

9012|

9012|

DI2

9012|

R012|

9012!

9012|

9012|

9012|

90121

9012|

RDC
RC 2

Area of contaminated zone (m 2'

Thickness of contaminated Zone UM)

Lenoth parallel to aquifer flow im)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

ITimes

ITimes

ITimes

ITimes

Times

I Times

Times

ITimes

ITimes

for

for

for

for

for

for

for

for

for

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

calculations

)1yr)

(yr)

Cyr)

(yr)

(yr)

)yr)

(yr)

3.850E+03

3. OOE+00

7 -OOOE+01

2.500E+01

1 . OOE+00

1.000QE+00

3.0O0OE+00

1. 000E+-Ol

1. OOE+02

3.0004E+02

I.OOOE+03

not used

not used

1.000E-04

2. OGOE+00

1. OD0E+02

2.500E+01

0. OOOE+00

1.000:E+00

3. 000E+00

1. OOOE+01

3.0000E+1

I.000E+02

3. 000E02

I O0OE+03

O.OOOE400

0.000E+00

initial principal

Inritial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

Initial principal

litial princioal

liwttiai principal

Initial principal

Initial princioal

-nitial principal

initial principal

Initial principal

initial prrlcipal

Initial principaI

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radonuc lide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

)pCiJ/g)

)pCi/g)

)pCi/g)

)pCi/g)

(pCi/g)

)pCi/0)

)pCi/g)

)pCI/gl

(Pci/qi

)oCi/q)

(pci/9)

)~pcl/g)

(pCiJ/9)

pci/g)

(PCi/qi

(pCiJ/L!

fpci/a)

)pCi/L)

(pCi/L)

(Pci/L.)

)PCi'/L)

(pCi/b)

Am-241

C-14

Cm-243

Co-60

Cs-134

Cs-137

Eu-154

Fe-55

H4-3

1-129

Na-22

Nb-94

Ni-59

Ni-63

Pu-2238

Fu-239

Pu-241

Pu-242

Sr-90

Tc-99

U- 234

Am-2 4 1

0-14

Cm-24^-

Co- 50

Cs- 134

Cs-137

Eu--154

e-55

H-3

Na-22

Nb-94

Ni-59

Ni -6 3

.900E:-Cl

2. 000E:-Ol

1. 300E-O1

2.380E+00

3. 000E-02

4.369E+01

8. OOOE-02

2.750E+00

8.290E+00

2. 000E-02

3.OO0E-02

1.200E-Cl

3. 300E-Ol

l.lOOE-Ql

1.300E-Cl

1.190E+OO

6.000E-02

2.543E+01

5.800E-Ol

3.000E-02

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

0.0OOOE+00

0. OOOE+00

0.0000E+0O

0.0000E+0O

0.OOOE+00

0.OOOE+00

O.0OOOE+OO

0.0OOOE+00

0.000E-OO

0.0000E+00

0.OOOE+00

.O OOE00

0.000E+O0

O.OOOE+00

O.OOOE+00

O.OOOE+00

0.000E+OG

O.OOE400

C.OOOE400

O.OOOE+00

O.OOOE+00

O.OOOE+00

0.00E:-00

0. OCGE-00

0.000E00

0.000E400

0.000E400

O.OOOE+00

O.OOOE400

O.OOOE+00

O.0OOE-00

O.OOOE+00

0.000E+00

O.OOE+00

0.000E+00

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

I Parameter

Name

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T) 3)

T( 4)

T) 5)

T) 6)

T( 7)

T) 8)

IT) 9)

T(10)

S1( 2)

SI1 4)

SI1( 5)

Sl( 7)

S1( 8)

SI( 9)

SI(12)

SI1(14)

SI1(16)

S1 (17)

S3)18)

Sl(19)

S1(20)

SI1(21)

Sl(25)

Sl(26)

S(1)27)

81(29)

S1)32)

SI(33)

Sl(39)

WI( 2)

W1) 4)

WI( 5)

WI( 7 )

W1( 8,5

WI( 9)

Wl(12)

W1114)

WI(16)

W1(12)

Wl(l1)9)

W1(20)

WI(21)

Concentration in groundwater

Concentration in aroundwater-

Concentration in croundwater

Concentra-ion in groundwater

Concentration

Concentration

Concentration

Concentration

Concentration

Concent ration

Ccncentration

^crncentration

Concentration

Concentration

in groundwater

in groundwater

in groundwater

in groundwater

in groundwater

ir oroundwater

in groundwater

in groundwater

in groundwater

in groundwater
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Summary : RESRP.t Default Parameters

File : Plumbroo. Subsurface Moaified HSPMER.RA O

Site-Specific Parameter Summary icontinrued)

User I I Used by RESRAD I Parameter

Input I Default I (If different from user input) I Name
Menu I Farameter

ROl I 2

R012 I

R012 I
R012 I
R0l2 I

R013I

i

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/Lt

(pci/I):

(pCi/L):

(pCi/L):

(pCi/L):

IpCi/L!:

(pCi/L):

Po-23

PU-2I

ru-24

Pu-24.

Sr - 9D

Tc-99

U-23 4

9

Cover depth (m)

R013

R013

RO]3

RG13

R013

R013

R013

R013

R013

R013

R013

P03

R013

R013

R013
RO: 4

ROi 4

ROI

R014

5014
R014

Ro01

R014

R014

RO-1 4~

P01S

5015

RO1S

R015

R01 5

RO15

3 Density of cover material (g/cm 3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm-'3)

I Contaminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

! Contaminated -one hydraulic conductivity (m/yr)

I Contaminated :one b parameter

1 Average annual wind speed rm/sec)

I Humidity in air (g/m-'3)

I Evapotranspiration coefficient

Precipitation fm/yr)

I Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond Im-2)

Accuracy for water/soil computations

Density of saturated zone !a/cm+-

Saturated zone total pcrosity

Saturated -one effective porosity

Saturated zone field capacity

| Saturated _one hydraulic conductivity :tr/yr)

Saturated zone hydraulic gradient

| Saturated zone b parameter

| Water table drop rate (m/yr)

Weil pump intake depth (mn below water table)

| Model: Nondispersion (ND) or Mass-Balance (ME)

Well pumping rate tms*-/yr)

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
I
I
I
I
I
I

I
I
I ,
I

l

0. O.OE+OO

not used

not used

1. 560E+00

1.000E-03

4.lODE-QI

2.OOOE-Ol

8.600E-0l

1.400E+00

2.OQOE+OO

8.000E+00

5. QQE-01

8.600E-01

1.040E+00

overhead

2.QOQE-01

1. OOOE+06

1.OQOE-03

1.460E+00

4.500E-01

2. 000E-0I

2.000E-01

1.070E+03

4 500E-03

not used

O.OOOE+00

7.010E500

MB

1.180E+02

0.OOOE+OO

1.S60E+00

4.100E-01

3.OQOE-01

2.000E-01

1.400E+00

1.262E+03

not

not

not

not

not

not

not

used

used

used

used

used

used

used

O.OOE+000

0.OQOE+G0|

0.0005+00,

0.OOOE+ 00

0.OOOE+00

0.O0OE+00

O.OOOE+00

0.0OOOE+00

I.SOOE+|00

l.OOOE-03

l.500E+00

1.OOOE-03

4.000E-0 I

2.000E-01

1.000E+O1

5.300E+00

2.000E+00

8.000E+00

5.OOOE-01

1.000E+00

2.000E-01

overhead

2.000E-01

1.000E+06

l.OOOE-03

4.500E-C1

2.000E-01

2.000E-01

.OOOE+02

2.00OE-02

5. 300E+00

1.005E-03

1.000E+01

ND

}, 500E+02

4.0000E+0 |

1.500E+00

4.000E-01

2.000E-01

2.0005E-01

5.300E+00

1.000E+o1

WI 2.5
___ | 14125)

WI W1126)

_I W27)

W141(2 9

__ W 32)

WI 4333)

WI 4Wl39)

COVERO

DENSCV

IVCV

_ DENSCZ

IVCZ

|TPCZ

FCCZ

- HCCZ

-BCZ

- W7ND

HUMID

EV | APTR

- PRECIP

RI

IDITCH

-- - | RUNOFF

WAREA

-EPS

I DENSP.Q

I TPSZ
-EPSZ

FCSZ

HCSZ

-HGWT

l| SZ

VWT

DWIBh'T

-_ | I MODEL

--- IUW

I NS

I DENSUZ(I)
I TPUZtl)

EPUZ ()

- FCUZ)1)

_ BUZ)ll

|4CuZ (1)

Number

Ulr.sat.

Unsat.

Unsat.

Unsat.

Un'sat.

Unsat -

Unsat.

of unsaturated zone strati

zone 1 ,thickness (m.)

zone !, soil density (g/cm"3

zone 1, total pcrosity

zone 1, effective porosity

zone 1, field caoacity

zone 1, soil-specific b parameter

zone 1, hcdraulic conducti:ity tm/yr)
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: RESRAD Default Parameters

: ;lumbrook Suusu:face Modified HLSMEARh1-:.P.OD

Site-Specific Parameter Sumrary continued)

Menu I Parameter

R016

R016

R016

R016

9016

R016

R016

R016

R016

9016

R016

R016

R016

9016

9016

R016

R016

R016

9016

9016

R016

9016

R016

R016

R016

9016

9016

901I 6

R016

R016

9016

9016

R016

R016

R016

R016

R016

R016

R01 6

RO 6

Distribution coefficients for Am-241

Contaminated zone (cm-3/a)

Unsaturated zone 1 (cm-f3/o)

Saturated zone (cm*3/g)

Leach rate !/yr)

Solubility constant

Distribution coefficients for C-14

Contaminated zone (cm'13/g)

Unsaturated zone 1 (cm- 3/0)

Saturated zone (cm+*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Cm-243

Contaminated zone (cm'*3/g)

Unsaturated zone 1 (cmrl3/g)

Saturated zone )cm,'3/o)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Co-60

Contaminated zone (cm-S/g)

Unsaturated zone 1 (cm'13/g)

Saturated zone (cm-3
1
9g

Leach rate j/yr)

Solubility constant

Distribution coefficients ftr Cs-134

Contaminated zone icm'*3/9!

Ussaturated zone 1 icm 3/qg)

Saturated zone (cmn 3/g)

Leach rate i/vr)

Solubility constant

Distribution coefficients for Cs-137

Ccntaminated zone icnM*3/c!

Unsaturated zone I 'cm'' t/g

Saturated zone icm-l/g

Leach rate /'vr)

Sclubility constant

Distribution coefficients for Eu-154

Contaminated zone (cm''3/g)

Unsaturated zone 1 (cm-'31gi

Saturated zone fcm''-/01

Leach rate (/yr)

Solubility constant

I User

Input

4.450E+

| 2.000E+

2.QOOE+j

| O.OOOE+

0. OOOE+

| 2.600E+

| 2.100OE+

| 2.100IE+

0. O.OE+

O.OGOOE+i

4.-0006E+

| 6.760E+

| 6.760E+

0.OOOE+'

I0. 00.0E-

1. O0OE+

1.7000E+

0.OOOE+(

| 0.OOOE+

O. 300 E4

| OOOE+i

| l.OOOE+1

0. O00OE+i

0.0OOOE+j

6. 500E+'

! 4.470-E+

| 4.470'E+

0. OOOE+1

4 O. OOE+1

|4.000E+(

9. 550E-(

9. 5S06--

0.| GOE+t

0.0OOOE+

l
l l

02

01

00

00

Default I

Used by RESRAD

|If different from user input)

01

01

01

00

00

02

03

03

00

00

01

03

03

00

00

| 2.000E+Ol

| 2.000E+01

| 2.000E+0l

| O.OOOE+OO

| O.OOOE+OO

|O.OOOE+OO

| O.0OOE+OO

| O.OOOE+00

|0.000+00

0.OOOE+00

|-l.OOOE+OO1-1. 000E6+00

|-.OOOE+OO

.OOOOE+00

0.000E+00

|.OOOE+03

|.OOOE+03

0.OOOE+00

O.OOOE+OO

1.000E+03

I1.000E+03
I e.OOOE+OO

O 0.000+00

1.000E+03

| 1.000E+03

I1.000E+03
0.000E+O

O.OOOE+OO

|- .OOOE+00

I-I.OOOE+00

| 0.0OOE+03

I O.OOE0+OO

4.146E-04

not used

7. 030E-03

not used

4. 612E-04

not used

1.069E-02

not used

1.846E-04

not used

2.7-OE-02

not used

4.612E-04

not used

I Parameter

Name

DCNUCC( 2)

DCNUCU( 2,2)

D DCNUCS( 2)

ALEACHI 2)

SOLUBK( 2)

DCNUCCI 4)

DCNUCOI 4,i)

DCNUCS) 4)

|ALEP.CH ( 4 )

! SOLUBK( 4)

| DCNUCCi 5)

| DCNUCUI 5,1)

| DCNUCSI 5)

| ALEACH I 5)

| SOLUBK) 5)

DCNUCC I7)

| DCNUCUI 7,1)

| DCNUCSI 7)

ALEACH-i 7)

I SOLUBKI 7 )

| DCNUCCi 8)

| DCNUCUI 8,1)

| DCNUCS( 8)

| ALEACH) 6)

SOLUBK) ()

| DCNUCCI 9)

| DCNUCUi 9,1)

| DCNUCSi 9)

ALEACH( 9)

| SOLUBKI 9)

D DCNUCC112)

| DCNUCUIi2,))

| DCNUCS i 12 )

ALEACF i12 )

| SOLUEK(12 )

03,

03-

00

00

0 2

32

30

32

33

30

DO
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Summary : RSSRAD Default Parameters

\._. File : F'lmbrcol: Subsurface H4odcfieoJ RSMERP1I>X. FAD

I
Menu I

Site-Scecific Parameter Summary (continued)

User I
Input I DefaultParameter

Used by RESRPD I Parameter

:If different from user input) I Name

Il

R016

R016

R016

R016

R016

R02 6

R016

R01 6

R016

R016

R016

R016

Distribution coefficients for Fe-55

Contaminated zone (cm-3/ug!

Unsaturated zone 1 )cm'13/g)

Saturated zone (cm"3/g)

Leach rate (/yr)

Sclubilitv constant

-1.300E+01

8.91 OE+02

8.910E+02

O. OOOE+00

0.- OOOE+00

Distribution coefficients for R-3

Contaminated tone (crr" 3/g)

Unsaturated zone I (cm''3/9)

Saturated zone (cm--3/19

Leach rate (/yri

Solubility constant

O. OOOE+00

0. OOOE+00

0. OOOE+00

O.OOOE+00
0 . OOOE+00

R026

R016

R016

R016

R016

R016

RO o

R016

P016

R01 6

R016

R016

R016

P016

R
0

16

RO1 6

R016

R016

R01 6

R016
FO;i 6

R026

P016
R016

R .`

:-:'

IIIIIIIIIIIIII

Distribution coefficients for 1-129

Contaminated tone )cm''3/g)

Unsaturated zone 1 (cm" 3/g(

Saturated zone (cmn3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Na-32

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm-'3/9)

Saturated tone (cm- 13/9)

Leach rate (/yr'

Solubility constant

Distribution coefficients for Nb-94

Contaminated zone (cm"3!u(

Unsaturated zone 1 (cm-23/,)

Saturated tone (cm'-3/9)

Leach rate '/yrl

Sclubility constant

3.200E+00

1. OOOE-01

1.OOOE-01

0. OOOE+00

0. OOOE+00

1: OOOE+O

1. OOOE+01

1. OOOE+O1

0.000E+00

O. 000E+00

3.250E602

0. OOOE+ 00

0. OOOE+00

O.OOOE+00

0. OOOE+00

3. 200E+01

3.700E+01

3.700E+01

0O000E+0O

00OOE+00

3. 2 00E+01

3.700E+01

3.700E+01

0.OOEC00

0.OOOE+00

1.000E+03

| . OOOE+O --

1. OOOE+03

0. OOOE-00

O.O0OE+0C

0. OOOE+00

0. OOOE+00

O.OOOE+00

0. OOOE+00

0. OOOEOO

i1.0006-01

| . OOO-01

1. OOE-01

0. OOOE+00

0. OOOE+00

| . 0O0E+0O

1. OOOE+01

1. OOOE+01

0. OOOE+00
O . OOE+OO

OCOOQE+OC

O .OOOE+OO

O. OOOE+00

O.OOOE+00

0. 000E+00

0. OOOE-O3

;0.00OE+03

1.000E+03

O. OOOE+OC

1.OOOE+03

I.OOOE+03

0.OOOE+00

O.OOOE+00

1.392E-02

not used

7.024E-01

not used

5.331E-02

not used

1.799E-02

not used

S.676E-04

not used

5.722E-03

not used

5.722E-0_

not used

| DCNUCC(14)

DCUCU(14, 1)

| DCNUCS(14)

A PLEACP(14)

SOLUBK(14)

DCNUCC(16)

DCNUCU(16,3)

| DCNUCS(16)

| ALEACFdt6)

| SOLUBK(16)

| DCNUCC(17)

| DCNUCU(17,I)

|DCNUCS(I7)

| ALEACH(17)

| SOLUBK(I7)

| DCNUCC/I8)

| DCNUCU(19lj,

| DCNUCS(18)

| ALEACH(1l1

| SOLUBK(18)

| DCNUCC(19)

DCNUCU(1911l

| DCNUCS(19)

| ALEACH(I9j

| SOLUBK(29)

| DCNUCC(20)

| DCNUCU(20, 1

DCNUCS(20)

| ALEACH(20)

I SOLUBK(20j

| DCNUCC(22(

DCNUCU2 I, 1)

| DCNUCS(21i

I ALEP.CH(21)

| SCLUSK(21)

Distribution coefficients for Ni-59

Contaminated zone (cm''3/9.

| Unsaturated tone 1 (cm''3/u)

| Saturated tone icm'3/g)

| Leach rate t/yr!

Sclubilltv constarnt

| Distribution coefficients for Ni-63

| Contaminated zone !cm -3/9:

Unsaturated tone I (csmw3/c)

Saturated tone cc' /c)

Leach rate ;/vr)

Solubility constant
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Sumeary : RESkz.D Defaj'- Farameters

File :P'umb1rooic Subsurface Mooifized HLSMEfARP7X.RP.D

Site-Specific Parameter Summary (continued)

Menu I

User I I Used b' RtSRAD I Parameter

Input I Default I If different from user input) I Name
Parameter

R016

R1i6

R016

R016

R016

R016

R016

R016

R016

R016

R016

ROI 6
fi016

R016

R016

R016

R016

R.016

R016

14016

R016

RO016
R016

ROi 6|

R016

R016

1R016

R1016

R016

R4016

R4016|

R4016

R4016|

R4016|

R016

R14 6
R0C.1 6|

| Distribution coefficients for Pu-238

Contaminated zone (cm,13/g)

Unsaturated zone 1 )cme'31g)

Saturated zone (cm**31/)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Pu-235

Contaminated zone (cm"-3/g)

Unsaturated zone 1 (cmj*3/g)

Saturated zone (cm*-3/g)

Leach rate (/vr)

Solubility constant

Distribution coefficients for Pu-241

Contaminated zone (cm-l3/a)

Unsaturated zone I ()m-3/o)

Saturated zone (cm*13/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Pu-242

Contaminated zone (cm'r 3/g)

Unsaturated zone 1 (cm*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coeffiCien's fcr Sr-90

Contaminated zone Ics*3i/O)

Unsaturated zone 1 (cm-33/g!

Saturated zone icm, 3/a)

Leach rate (/yri

Sclubility constant

Distribution coefficients for Tc-99

Contaminated zone (cm,*3/c!

Unsaturated zone 1 (cm*'3/al

Saturated zone fcms*3/c)

Leach -ate /3yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone icmn*3ig)

Unsaturated zone 1 Icme13/g)

Saturated zone )cm'.'o)

Leach rate I/yr)

Solubility constant

| 1. 625Ei03

2.OOOE+03

I 2.000E+03

0.OOE+00

0.OOOE+00

1. 625E+03

2.000E+03

2.000E+03

O.OOOE+00

O.OOOE+O0

|.625E+03

2.OOOE+03

2.000E+03

O.OOOE00

O.OOOE+00

2.0OOE+03

2.000E+03

2.000E+03

0.OOOE+DO

o .000E+00

3.500S+05

3.20004 |

3.200E+01

O.OOOE+OO0

O.DOOE+O0

5.200E+00

~1.D0n0a0D

O.OOCE+0 0

0.0000E+0

2.120E002

5.000E401

5.000E+Ol

O.OOOE+0OO

O.O0OE+00

|}OOOE+03
2. D00E00D

2. OOOE+OO

|2OOOOE+OO
2.OQODE--O3

| 2.000E+03

2.00OE+C3

02.E000+03

O.OOOE+OO

O.OOOE+00

2. 000E+03

2.000E+03

0.D000E+03

O.OOOE+OO,

O.OOOE+OO2.000E+03

2.000E+03

2. 000E+03

O.OOOE+00

O.ODOE+OO

D.OOOE+0O

0.000E+00

0.000E+0Q

0. OOOE+OO

O.ODOE+00

S. DOOE+01

O.OOOE+OO

5.OOOED 01

O.OOOE+00

0.000E+00

3 . 136E-04

not used

1. 136E-04

not used

1.136E-04

not used

9.236E-05

not used

4.906E-02

not used

3.31 9E-02

not used

n.o379E-0

not used

IDCNUCC(25)
IDCNUCU(25, 1)

DCNUCS(25)

IALEACH (2 5)
ISDOLUBF)25)

IDCNUCC(26)
DCNUCU(26,I)

IDCNUCS(26)
ATLEACH(26)

ISOLUBK(26)

IDCNUCC(27)
IDCNUCU(27,l-)

DCNUCS (27)

IALEACH (2-7)

SOLUBK(2 7)

IDCNUCC(29)
IDCNUCU)29,I)
IDCNUCS)29)
IAL0ACH(29)
ISOLUSK(297

DCNUCC(32)

IDCNUCU(32,1)
IDCNUCS(32)
IALEACH)C32)
ISOLUBK)32)

DCNUCC(33)

I CNUCU(S-3,1)
IDCNUCS (333)
IALOA7CH )331
ISOLUBK(3,3)

DCNUCC(39)

IDCNUCIU(39,1)
IDCNUCS(39)
IALEACH (39)
ISCLUBK(39)

-
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Sumrary PESRX, Defauit i arameters

< File Plumbroc6 Subsurface Modified PLSMEAPNI.' .

Site-Specific Parameter Summnarv (continued.

U . | ser U Z sed by RESRAD I Parameter

Menu Parameter Input Default ( If different from user input) | Name

R016 Distribution coefficients for daughter Ac-227 I I

R016 Contaminated zone (cm*3/o) .2.000E+01 | 2.000E+0I I DCNUCCi 1)

R016 Unsaturated zone 2 (cm-3/g) | 2.000E+01 | 2.000E+o0 | - DCNUCU( 1,1)

R016 Saturated zone (cm-3/g) | 2.OOOE+01 2.OOE+01 | DCNUCS) 1)

R016 | Leach rate (/yr) | .D0OE+O0 O.OOOE+00 | 9.111E-03 | PlEACHi 0)

R026 | Solubility constant 0.OOOE+00 O.ODOE+ 00 not used | SOLUBK( 1)

R016 Distribution coefficients for daughter Am-243 I

R036 I Contaminated zone (cmS3/o) | 2.OOOE+01 |2.000E+0 1 - DCNUCC( 3)

R016 Unsaturated zone I (cm-3/g) I 2.000E+10 2.0001 I --- DCNUCU( 3,1)

R016 Saturated zone (cm-'3/g) . 2.000E+O1 I 2.00OE+O2 I - DCNUCS) 3)

R016 | Leach rate {/yr) | O.OOOE+00 |.OOOE+00 | 9.111E-03 I ALEACH) 3)

R016 Solubility constant | 0.000E+00 O.OOOE+40 | not used | SOLUOB) 3)

I . I
R016 | Distribution coefficients for daughter Eu-152

R016 I Contaminated zone )cm-3/g) 1 4.O000+02 I-1.000E+OO I --- DCNUCC(10)

f016 I Unsaturated zone 1 (cm13/g) j 9.550E+02 I-1.000E+OD I --- DCNUCU(10,1)

R016 Saturated zone (cm''3/g) I 9.550E+02 |-1.000E+00 I --- DCNUCS(10)

R016 Leach rate (/yr) | O.OOOE+00 O.OOOE+|00 4.612E-04 I ALEACH(10)

R016 | Solubility constant O.OOOE+|00 O.OOOE+00 | not used I SOLUBK(10)

_ I I I.I
Distribution coefficients for daughter Eu-152 I I

9 I_ Contaminated zone )cm*'3/g) I 4.OOOE+02 I-1.000E+OD I --- DCNUCC11i

R016 Unsaturated zone I )cm-'3/g) I9.550E+02 I-1.000E+OO I --- I DCNUCU(1I,I)

R016 Saturated zone (cm''31o) I 9.550E+02 I-1.OOOE+00 I DCNUCS(II)

R016 j Leach rate (/vr) O.OOOE+00 O.OOOE+0|00 4.612E-04 I ALEACH11)

R026 i Solubility constant O.OOOE+00 O.OOOE+00 | not used SoLuBK)1l)

I . I

R016 ! Distribution coefficients fcr da- hter Eu-lSS i I

R026 I Contaminated zone (car.' gQ) I 4.0OOE+02 I-1.000E+00 i --- DCNUCC(I3)

R016 | Unsaturated zone I .cm-3/g) I 9.550E+02 |-2.DODE+00 I - DCNUCU(13,1)

R016 Saturated zone (cm*-3/9! I 9.550E+02 I-1.000E+O --- I DCNUCS(13)

R026 Leach rate (/yr) | O.OOOE+O | O.OOOE+000 | .612E-04 | ALEACH(13)

ROi I Solubility constant |O.OOOE+000 0.000E+60 | not zsed I SOLUBK(13)

II ,1 1I
R016 Distribution coefficients for daughter Gd-152 I I

R016 1 Contaminated zone (cm-3/g) I-1.000E+00 1-1.00O0E00 I 8.2496+02 DCNUCC(15)

RO;6 Unsaturated zone I )crr.'3/g) I-1.000Q00 1-1.000E+OO I 8.249E+02 I DCNUCU(1S,l)

RC16 Saturated zone (c-3f/c' I-1.0006E0 l-1.DDOOE+OD I ?.24h96+02 I DCNUCS(15)

R016 | Leach rate (/y.; I O.OOOE+00 I O.OOOE+00 I 2.207E-04 ALEACHN15)

R016 S oclubility constant I0.OOOE+00 I O.OOOE00 I not used | SOLuEK l I

I I I

R016 |Distribution coefficients for daughter Np-237 I I I

fi016 C 
t
ontaminated zone ()cm3/g) |-1.000E+00 I-|.000E-00 1 2.574E+02 DCNUCC(22)

f016 | Unsaturated zone 1 (cm''3/g) |-1.000E+O |-1.000E+O0 I 2.574E+07 DCNUCU(22,1)

RC16 Saturated zone 1cm-1/o |-1.000+O00 |-1.000E+00 I 2.57/4+02 I DCNUCS(22)

.I.ach rate (/yr) | O.OOOEC00 | 0.000E00 |.164E-04 k ALEACF(22)

, Solubility constant O.OOOE+00 | Q.O0OE+00 | not used | SOLJBK(22)



RESRAD, Versicr 6.21 T;, Limit = C.Sear 10,18/2004 09:40 Page 16

Summary : RESPtA Default Parameters

File :lukbrook Subsurface Mod ifiec HLSN1MEAhMIX.P RAD

Site-Specific Parameter Sumrary !Continued)

User Used by RESRAD j Parameter

Menu Parameter | Input Default (If different from us6r input) Name

R016 Distribution coefficients for daughter Pa-231 I I I

R016 Contaminated zone (cm"3/g) 5 S.OOOE+01 S.OOOE+O1 0 - DCNUCC(23)

R016 | Unsaturated zone 1 (cm'13/g) 5.000E+01 5.000E+01 --- DCNUCU(23,1)

R016 Saturated zone (cm"3/o) | 5.OOOE+01 | 5.OOOE+01 | - DCNUCS(23)

R016 Leach rate (/yr) |.OOOE+00 O.OOOE+|00 3.673E-03 | ALEACH(23)

R016 Solubility constant O.OOOE++00 O OOOE+.00 not used | SOLUBK(23)

R016 Distribution coefficients for daughter Pb-2iO j

R016 I Contaminated zone (cm*3/g) I l.OOOE+02 1.000E+02 I - DCNTOCC(24)

R016 Unsaturated zone 1 (cm-3/9) | l.OOOE+02 I l.OOOE+02 | --- DCNUCU(24,1)

R016 | Saturated zone (cm*-3/9) I 1.OOOE+02 I l.OOOE+02 | DCNUCS(24)

R016| Leach rate (/yr) | O.OOOE+00 O.OOOE+00 1.841E-03 ALEACH(24)

R016 Solubility constant | O.OOOE+00 | 0.000E+00 | not used | SOLUBK(24j

I .I I 'II
R016 Distribution coefficients for daughter Ra-226 I
R016 I Contaminated zone (cm'13q) I 7.000E+01 I 7.000E+O1 I --- I DCNUCC(30)

R016 I Unsaturated zone 1 (cm-3/9) 1 7.000E+01 j 7.000E+01 j - DCNUCU(30,1)

R016 | Saturated zone (cm-'3/9) | 7.0006+01 | 7.0000E+1 | --- | DCNUCS(30)

R016 | Leach rate (/yr) | O.OOOE+|00 O.OOOE+00 | 2.627E-03 I PLEACH(30)

R016 | Solubility constant | O.OOOE+00 O.OOOE+00 | not used | SOLUBX(30)

_ I I
Distribution coefficients for daughter Ra-228 I

I Contaminated zone (cm"13/g) 7.000E+01 j 7.000E+01 D - DCNUCC(311

R016 I Unsaturated zone 1 (cm+'3/g) l 7.000E+01 I 7.000E+01 - DCNUCU(31,li

R016 I Saturated zone (cm-j3/) | 7.000E+01 | 7O00OE+01 | DCNUCS(31)

R016 | Leach rate (/vr) O.OOOE+00 0.OOOE00 | 2.627E-03 A PLEACH(31)

R016 i Solubility constant I O.OOOE+000 0.OOOE+000 not used I SOLUB5I(31)

RG16 6 Distribution coefficients for daughter Th-22t j j

R016 | Contaminated zone rcm'3/g) | 6.000E+04 | 6.000E+04 | - DCNUCC(34)

PG016 U Unsaturated zone 1 (cm-S3/gi | 6.000E+04 | 6.0006E04 | --- | DCNUCU(34,1)

R016 | Saturated zone (cm-3/9) I 6.000E+04 | 6.000E+04 | DCNUCS(34)

R016 I Leach rate (/yr) | O.OOOE+00 O.OOOE+00 | 3.077E-06 | .LEACH(34)

R016 | Solubility constant 0.000E+00 O.OOOE+00 | not used S 5OLUBK(34)

, II) I II
R016 I Distribution coefficients for daughter Th-229 I
R016 | Contaminated zone (cm-~3/9) 6.000E+04 | 6.000E+04 | --- | DCNUCC(35)

R.016 U Unsaturated zone 1 (cm-3/c) | 6.000E+04 | 6.000E604 | --- | DCNUCU(35,1)

R016 | Saturated zone (c-3;gi | 6.0000E+4 | 6.00QE-04 | -- DCNUCS(35)

R016 | Leach rate (/yr) | O.OOOE+00 | 0.000E+00 I 3.077E-06 | .IEACHE35)

R016 | Solubilitv constant | O.OOOE+00 | 0.OE+00 not used | SOL-JBK(35)

R016 Diztribution coefficients for daughter Th-230 I I

R016 I Contaminated zone (cm'13/c) 6.000E+04 | 6.000+E04 --- | DCNUCC(36)

R016 | Unsaturated zone I cs3/) | 6.000E4 .0 +04 | --- | DCNUCU (36, 1)

R.16 | Saturated zone icm'19/c) 6. 000E+04 I 6.000B+04 I _ DCNUCS(36)r Leach rate (/yr) O .OOE+00 | O.OSE+00 | 3.077E-06 | ALEACH(36)

Solubility constant 0. OOOE+00 | -COOOE+00| not used | SOLUBK(36)



RESRAkD, Version 6.21 T' Limit = 0.5 year 0ii8J2004 09:40 Page 17

Sumr.,a-y : RESRAD Default Parameters

File . Elumbrool: Subsurface Modified PLSMEP.Rt4I'..RAD

r,C.. .,.
Site-Specific Parameter Summary (continued)

Menu I Parameter

User I

Input I Default

Used by RESRAD

(If different from user input)

Parameter

Name

R016

R016Roof6

RIO 6

C016

R016

RDA 6

R016

R016

R016

RD' 6

Rol 6

R01 6

Rol 6

R0C 6

R016

R016

COO6

RoO 6

R016

R016

R016

R016

R016

RDI 6

R016

R016

R016

R016

R016

Roll

Ro16
ROi6 |

R017|

Distribution coefficients for daughter Th-232

Contaminated zone (cm"13/gi

Unsaturated zone I (cem-3/a)

Saturated zone (cm" 3/al

Leach rate t/yr)

Solubility constant

Distribution coefficients for daughter U-233

Contaminated zone (cm' 3/a)

|Unsaturated' cone 1 (cm"13/g!

Saturated zone (cm'";/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for dauohter U-23S

Contaminated zone fcm"3/o)

Unsaturated cone 1(cm"*3/g)

Saturated zone lcm"13/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter U-236

Contaminated zone (cm-'3/g)

Unsaturated zone 1 (cm"B3/g)

Saturated zone (cm*-3/g)

Leach rate t/yr)

Solubility constant

Distribution coefficients fcr douohter U-238

Contaminated zone (cm"3/g)

Unsaturated --one 2 (cm' 3/g)

Saturated zone (cm-'3/g)

Leach rate (/yri

Solubility constant

Inhalation rate (m-in3/yr)

Mass loading for inhalation (g/m-F)

E-posure duration

Shielding factor, inhalatior:

Shielding factor, e:ternal oantma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

6.DOOE+04

6. 000E+04

6.000E+04

0.0002E+00

0.0002+00

5.OOOE+01

| SOOOE+O1

5.000E+01

0. 000E+00

2.120E+02

5.OOOE+01

5.000E+01

0.OOOE+00

0.OOOE+00

2.120E+02

5. 000E+O1

5. 000E+01

0.OOOE+00

0. 000E+00

.120E+02

5. 000E+01

5. 000E+01

0. 000E+00

O.OOOE+00

8.400E+03

6.000E-06

3. 653E+02

4.000E-01

4.700E-01

6.600E-01

1. 100E-01

1.000E+00

6.000E+04

6.000E+04

6. 000E+04

0. 000O+00

0.OOOE+00

S.OOOE+01

5.0002+Oi

5. 000E+01

0. OOOE+00

0.OOOE+00

5. OOOE+01

5. 0OOE+01

5.000E+01

0.OOOE+00

0.OOOE+00

5.002DE+0

5.000E+01

5.OOOE+01

0.OOOE+00

0.0OE+00

5. 000E+Ol

5. 00DE-01

5.000E+01

0.OOOE+00

O.OOOE+00

S.400E+03

l.OOE-04

3. COOOECl

4.000E-GI

7.000E-01

5. 000E-01

2.500E-01

1. OOOE+OO

3. 077E2-06

not used

3.673E-03

not used

8.697E-04

not used

8.697E-04

not used

P. 697E-04

not used

>0 shows circular AREA.

DCNUCC t371

DCNUCU1t37,1)

DCNUCS137)

ALEACH (37)

SOLUBK(37)

DCNUCC(38)

DCNUCU138,11

DCNUCS1381

ALEACH(38)

SOLUBt(38)

DCNUCC(40)

DCNUCU(40,11)

DCNUCS(40)

ALEACH (40)

SOLUBK140)

DCNUCC(41)

DCNUCU(41,1)

DCNUCS(41)

ALEACH(41)

SOLUBK(141

DCNUCC(42)

DCNUCU(42,1)

DCNUCS(42)

ALEACH 142)

SOLUBK(42)

INHALR

MLINH

ED

SHF3

S1H F1

FIND

FOTD

FS

r,
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Summarv RESRkD Default Parameters

".I File Plumbrool: Subsurface Modi-fied HLSHEARMIX.PAD

Site-Soecific Parameter Summeary (continued)

I user JI Used by RESPA~D IPar2ameter

menu Parameter Input Default (if different from user input) Name

.RO17 Radii of'shape factor array (used i f ES -1):

RO1? Outer annular radius (in), ring 1: Inot used 5.000E+0! R A.D_SHAPE)( 1)

RO1? Outer annular radius (m). ring 2: not used I7.07!E+Ol I I RDSHAPE) 2)

R0l17 Outer annular radius 1m), ring 3: not used O.OOOE*O0 K- PD SHAPE) 3)

R0i7 I Outer annular radius Cm), ring 4: Inot used IO.OOOE+OO R - ADSHAPE) 4)

RO017 Outer annular radius (in), ring 5: not used 0 .OOOEwOO R AD_SHAPE) 5)

R017 I Outer annular radius (m), ring 6: Inot used IO.OOOEeOO0 RAD SHAPE) 6)

R017 Outer annular radius (me), ring 7: Inot used 0_O.OOE+OO R ADSHAPE) 7)

ROY? Outer annular radius (m), ring 8: Inot used IO.OOGE400 R AD SHAPE) 8y

ROY? Outer annular radius (n) , ring 9: n~ot used 0 .OOOE+OD0 PAhDSHAPE)( 9)

RO0? Ou~ter annular radius (in), ring 10: Inot used 0.OOOE.00 R AD -SHAPE(101

RO01 Outer annular radius (in), ring 11: not used O.OOOE+OO0-- RADIh'APE(l)

R01l Outer annular radius Cm). ring 12: Inot used O.OOOE+OO R- AD SPHAPE)12)

R01l F rections of annular areas within-AREA: III

RO0l7 Ring I not used 2.0OOE-e00I FRACA) 1)

P017 I R-ing 2 Inot used 2-732E-OI0 - FRACA)( 2)

R017 I Ring 3 Inot used O.DOOEOD I0 FRACA( 3)

R017 Ring 4 Inot used O.OOOE--DO0 FRACA) 4)

PR01 Ring -. not used O.OOOE+00I-- FRACA) 5)

i2 Ring 6 not used j .OoOE-O00 FRACA) 6)

Ring 7 not used O.OOOE+OO I -RIEAGCA) 7)

R~Ol 7 I Ring not used O.OOOE÷O00-- FRACA) 8)

R017 Ring 9 not used O.OOOE+OO00- FRACA) 9)

R017 I Ring 10 not used O.OOOE-m00 F - RACA(1OC

ROY? Ring 11 Inot used O.OODE+00I FPACA(ll)

ROY? Ring 12 not used O.OOOE+OO0 FRACA(12)

Roll Fruits, vegetables, and grain consumption 0ka/yr) 7 .800E+01 2.600E.02 -- I DIET(l)

R0il I Leafy vegetable consumption (kq/yrl 1.500E+0! 1.40OC40l DIET)12)

ROle Hilt~ consumption (L/yr), 1.180E+02 j9.20OE-'Ql IDIET())

R0ll M eat and poultry consumption (kg/yr) 5.200E+01 6.300E+0l DIET4)4

R01l Fish consumption !kg/yrt 2.600E+01 5.400E+00 I OIET(S)

P019 Other seafood consumption )kg/vr) ODOOOEaD00 9.OOOE-01 DIET)6)

P018 Soil ingestion rate fgiyr) 1 .830E401 3 -650EOl I SOTL

R028 D rin):ing water intake ) LIvr) 4 4.7lR OE+ 02 5.l00E+02 DWOH

R018 Contamination f ra ct iocn of drin):inc water I IDODE400 l.OOOE+00 FD -- EO

ROIS 8 Contamination fract ion of household water not used 2.OOOE400I-- FHHW

R0ll 8 Contamination fraction o f livestock water 1.000E400 I. 000E40G ELM

Roll Contlam-ination fr a ct ion of irrioation water I .000E+00 l.ODOEaOII - FIRM

R0ll Contamination fracti-on of aquatic focd 5.OOOE-01 5.OOOE-Ol1 FR9

R01l Contamination fraction of plarnt food I .OOOE+0O 1-1 FP--I LANT

Roll Contamination fraction of meat I .OOOE+00 1-1 FMk

R0ll Contamination fraction of m-i I I l.OOOE+00 1-1 IFMIL)?

Roll Livestock fodder intake for meat fkg/day) 8 .500E+00 6.800E+01 I tLl1i Livestock fodder intake for milk ):ciday) 1.700E+02 5.500E+01 LFI6

ILivestock water intake for meat CL/day) 5.OOOE+0I 5.OOOE+0l LW15

R019 Livestock water intake for milk (T./day) 1.60OEaD2 1 I600E~02 I -- ILW26

R019 Livestock: soil intake (kg/day) 5.OODE-01 5.ODOE-0lI LSI
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Surnnarv : PESRPD Default Parameters

File Plumbrook Subsurface Modified HLSMEARM1v.RPXD

Site-Specific Parameter Summary (contirnued)

| User I Used by RESPaD Parameter

Menu | Parameter Input | Default |If different from user input) j Name

R019 Mass loading for foliar deposition (g/m"13) 1.000E-04 j 1.000E-04 | - MLFD

R019 Depth of soil mixing layer (m) .1.500E-01 I 1.SOOE-01 --- DM

R019 | Depth of roots (mi) 9.000E-01 | 9.000E-01 | --- [ DROOT

R019 Drinking water fraction from ground water 1.000E+00 1.000E+00 --- FGWDW

R019 Household water fraction from ground water | not used | 1.000E+00 |--- FWHE

R019 j Livestock water fraction from ground water 1.000E+00 j 1.000E+OQ --- j FGWLW

R019 Irrigation fraction from ground water 1.000E+00 1.000E+00| --- j FGWIR

R19B Wet weight crop yield for Non-Leafy (kg/m' 2) I 7.000E-01 j 7.000E-01 I --- fYV)1)

R19B j Wet weight crop yield for Leafy (kg/m'-2) 1.SOOE+00 j 1.500E+00 | --- I YV(2)
R19 | Wet weight crop yield for Fodder (kg/Min2) 1.100E+00 | 1.100E+00 - v(3)

R19B Growing Season for Non-Leafy iyears) | 1.700E-01 j 1.700E-01 j --- J TE(l)
R19B Growing Season for Leafy (years) j 2.500E-01 j 2.500E-01 j --- j TE(2)

R19B Growing Season for Fodder (years) j 6.000E-02 S.OOOE-02 j --- TEi3)

R19B Translocation Factor for Non-Leafy 1.000E-01 I 1.000E-1O - TIV(1)

R19B Translocation Factor for Leafy 1.000E+00 1.000E+00 --- TIV)2)

R19B Translocation Factor for Fodder | 1.000E+00 1.000E+00 | TIV)3)

R19 | Dry Foliar Interception Fraction for Non-Leafy | 2.500E-01 | 2.500E-01 | RDRYtl)

R19B j Dry Foliar Interception Fraction for Leafy j 2.500E-01 2.500E-01 | --- j RDRYi2)

R19B Dry Foliar Interception Fraction for Fodder 2.500E-01 2.500E-01 |-- | RY(3)

-'98 Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 2.500E-01 --- | RWET(1)

W -et Foliar Interception Fraction for Leafy 2.500E-01 | 2.500E-01 --- WET(2)

I Wet Foliar Interception Fraction for Fodder 2.500 2.500-01 --- RWET(3)

R19B Weathering Removal Constant for Vegetation 2.000E+01 | 2.000E+01 | -- WLAM

C14 j C-12 concentration in water (g/cm''3) 2.0000E-d5 2.000E-05 --- | Cl2WTR

C14 C-12 concentration in contaminated soil (g/g) I 3.000E-02 |3.000E-02 | --- C12CZ

C14 Fraction of vegetation carbon from soil | 2.000E-02 | 2.000E-02 | --- j CSOIL

C1 j Fraction of vegetation carbon from air 9.800E-01 | 9.800E-01 | --- j CAIR

C14 C-14 evasion layer thickness in soil (m) | 3.000E-01 | 3.000E-01 --- | DMC

C14 I C-14 evasion flux rate from soil (l/sec) I 7.000E-07 | 7.000E-G7 |--- EVSN

C14 C-12 evasion flux rate from soil (I/sec) I 1.000E-10 | 1.0021 CE-10 | REVSN

C14 | Fraction of grain in beef cattle feed | 8.000E-01 j 8.000E-01 | --- AVFG4

C14 Fraction of grain in milk cow feed 2.000E-01 2.OOOE-01 | --- | AVFGS

Cl4 | DCF correction factor for gaseous forms of C14 8.-894E+01 j 8.894E+01 j --- | CO2F

STOP Storage times of contaminated foodstuffs (days): | i

STOR j Fruits, non-leafy vegetables, and grain j 1.400E+01 1.400E+01 | --- STOR_T(l)

STOR Leafy vegetables | 1.000E+00 |1.00E-00 | -- f STOR T(2)
STOR j Milk I 1.000E+00 | 1.000E-0Q | --- J STORPT(3)
STOR Meat and poultry 2.000E+01 2.000+01 j --- STOR T(4i

STOR j Fish | 7.000E+00 j 7.000E+00 j --- | STORPT 5)

STOR Crustacea and mollusks | 7.000E+00 | .0O0E+00 | --- STOR T(6)

STOR Well water 1.000E+00 j 1.000E+00 j --- | STORT(7)

STOR Surface water | 1.000E+00 | 1.000E+00 j --- | STOR Ti8)

STOR Livestock fodder | 4.500E401 | 4.500E01 | --- | STOR T(9)

r : Thickness of building foundation im) | not used. 1.500E-01 - FLOOR1

R021 Bulk density of building foundation )g/cm" 3) | not used | 2.400E+00 | --- | DENSFL

R021 I Total porosity of the cover material | not used | 4.000E-01 | --- | TPCV
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Summary : RESAOD Default Rarameters

File : Plumbroc;- Subsurface Modified H R3 RAD

Site-Soecific Parameter Surmrarv (continued)

User I I

Input I Default I

Used by RES3AD I Parameter

(If different from user inputl I NameMenu I Parameter

i

R021 I

R021 I

R021 I

R021 I

R021|

R021

R021|

R021 |

R021 |

R021 I

R021 |

R021 I

R021 I

R021 I

TIT1 I

IITL I

TITL I

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 buildino air exchange rate (t/hr)

Height of the building (room) in)

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

I

I

I

I

I

I

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

not used

32

17

1

I 1. OOOE-01

| 5.OODE-02

3. 000E-02

I

j 2.000E-06

I3.3000E-07

I 2.OOOE-06
I 2.000E+00
I 5.000E-01
I 2.500E+00
I O.O0E+00
|-1 .000E+00

1 2.50O-01
| 1.500E-01

__

___-

IS I TPFL
- PH20CV

- PH20FL

|IFCV

DIFFL

DIFCZ

- HMIX

_ | REXG

-HRM

_ FAI

_DMFL

E24ANAt 1)

- EMANA(2)

NPTS

LYMAx

KYMPAX

Summary of Pathway Selections

Pathway | User Selection

1 -- e:.ternal gamma active

2 -- inhalation tw/o radon) active

-- plant ingestion active

4 -- meat ingestion active

5 -- mili- ingestion I active

6 -- aquatic foods active

7 -- drinkina water active

8 -- soil inoestion active

0 -- radon suppressed

Find peak pathway doses I active

w
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Sn.r?:RESRAE Defau't Parameters

Fi Ie P1,mbhrcol: Su.bsurface t4odifiled HLSMEARMIIXyAAD

7 Contaminated Zone Dimensions

k:: : .- - -

Area: 3850.00 sguare meters

Thickness: 3.00 meters

Cover Depth: 0.00 meters

In: tial Soil Concentrations, pCi/g

Ans-241 1.900E-Cl,

C-24 2.000E-021

Cm-243 1.300E-01

Co-60 2.380E+OO

Cs-134 3.OOOE-02

Cs-137 4.369E+G1

Eu-154 8.OOOE-02.

Fe-55 2.750E+00

H-3 S.290E+00

1-129 2.000E-02

Na-22 3.000E-02

Nb-94 1.200E-01

Ni-59 3.300E-01

Ni-63 1.339E+01

Pu-236 1.100E-01

Pu-239 1.300E-01

Pu-241 1.190E+00

Pu-242 6.000E-02

Sr-90 2.543E+01

Tc-99 5.800E-01

U-234 3.000E-02

.� rV:
Total Dose TDOSE(t), mrem/yr

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

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

t (yearsI: 0 O0E+00 I.OOOE+00 3.0000E+O0 1.OOOE+0 3.0000E+1 1.OOOE+02 3.000E+02 1.OOOE+03

TDOSEWt): 1.522E+03 1.423E+03 1.246E+03 7.861E+02 2.224E+02 6.006E+00 1.496E+00 6.282E-01

14(t': 6.0S7E+01 5.693E+01 4.986E+01 3.152+01 8.898E+00 2.402E-01 5.9S3E-02 2.513E-02

14a:-imum, TDOSE!t.: 1.522E-03 mrem/vr at t = O.OOE+00 years
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Summary : RZSRP.D Default Parameters

F ile : Fiumbrock Subsu-face Mcdified HLSM6aMt1IX.RAD

.''''f7
Total Dose Contributions TDOSE6i,p,t) for Individual Radlonuclides (5) and Pathways (D)

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

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuoclide mreml/yr fract.

Am-241 3.303E-03 0.0000

C-14 4.3286-07 0.0000

Cm-243 2.940E-02 0.0000

Co-60 1.3S9E+01 0.0091

Cs-134 9.260E-02 0.0001

Cs-137 5.577E+01 0.0366

Eu-154 2.285E-01 0.0002

Fe-55 O.OOOE+00 0.0000

H-3 O.OOOE+00 0.0000

1-129 2.028E-04 0.0000

Na-22 1.373E-01 0.0001

Nb-94 4.457E-01 0.0003

N1i-59 0.OOOE+00 0.0000

14i-63 O.OOOE+QO 0.0000

Pu-238 6.31E-06 0.0000

Pu-239 1.523E-05 0.0000

g-241 2.500E-05 0.0000

F> 2 3.157E-06 0.0000

Si 0 2.330E-01 0.0002

Tc-99 2.,37E-05 0.0000

U1-234 4.916E-06 0.0000

Total 7.083E+01 0.0465

Inhalation Radon Plant Meat

mrem/yr fract.

2.438E-04 C.0000

3.102E-05 0,0000

1.140E-04 0.0000

1.405E-06 0.0000

3.412E-09 0.0000

3.931E-06 0.0000

6.363E-08 0.0000

1.875E-08 0.0000

2.186E-03 0.0000

9.S02E-09 0.0000

5.785E-10 0.0000

1.437E-07 0.0000

2.5706-09 0.0000

2.420E-07 0.0000

1.242E-04 0.0000

2.613E-04 0.0000

2.893E-05 0.0000

7.132E-05 0.0000

9.293E-05 0.0000

1.374E-08 0.0000

1.145E-05 0.0000

3.071E-03 0.0000

rnrea/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.O00E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E400 0.0000

0.000E00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

OOOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

0.0006+00 0.0000

mrems/yr fract.

6.434E-02 0.0000

1.640E-01 0.0001

3.001E-02 0.0000

4.441E-01 0.0003

6.947E-03 0.0000

7.931E+00 0.0052

1.709E-04 0.0000

1.362E-04 0.0000

6.163E-02 0.0001

1.002E-02 0.0000

1.397E-03 0.0000

7.967E-04 0.0000

3.214E-04 0.0000

3.570E-02 0.0000

3.265E-02 0.0000

4.285E-02 0.0000

7.729E-03 0.0000

1.877E-02 0.0000

1.048E+02 0.0689

3.875E-01 0.0003

1.974E-03 0.0000

1.141E+02 0.0750

mrea/yr fract.

9.135E-04 0.0000

7.913E-02 0.0001

1.705E-04 0.0000

7.3_2E-02 0.0000

2,.447E-03 0.0000

2.799E+00 0.0016

3.982E-05 0.0000

7.740E-04 0,0000

4.71E-03 0.0000

1.317E-03 0.0000

1.157E-03 0.0000

7.S18E-09 0.0000

1.663E-05 0.0000

1.847E-03 0.0000

9.271E-04 0.0000

1.217E-03 0.0000

2.154E-04 0.0000

5.331E-04 0.0000

4,793E+00 0.0031

1.871E-04 0.0000

7.m22E-05 0.0000

7.760E+00 0.0051

Milk

mrem/yr fract.

8.431E-05 0.0000

4.795E-02 0.0000

3.933E-05 0.0000

2.622E-02 0.0000

2.080E-03 0.0000

2.377E+00 0.0016

9.405E-0 0.0000

2.677E-05 0.0000

9.947E-03 0.0000

5.346E-03 0.0000

1.916E-03 0.0000

1.355E-07 0.0000

2.203E-04 0.0000

2.447E-02 0.0000

2.139E-05 0.0000

2.80SE-05 0.0000

5.271E-06 0.0000

1.230E-05 0.0000

4.983E+00 0.0033

8.431E-03 0.0000

3.260E-04 0.0000

.4876+00 0.0049

Soil

-mrem/yr fract.

9.736E-03 0.0000

2.365E-06 0.0000

4.541E-03 0.0000

8.409E-04 0.0000

2.631E-05 0.0000

3.002E-02 0.0000

1.035E-05 0.0000

2.061E-05 0.0000

3.928E-06 0.0000

7.575E-05 0.0000

4.231E-06 0.0000

1.207E-05 0.0000

9.737E-07 0.0000

1.082E-04 0.0000

4.940E-03 0.0000

6.484E-03 0.0000

1.169E-03 0.0000

2.841E-03 0.0000

5.288E-02 0.0000

1.173E-05 0.0000

1.196E-04 0.0000

1.138E-01 0.0001
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Surwmmrv : F;ESP.8 Defaeut Oerar.-eters

File : '-urhrook Subsurfaze Mod'f'ed HLSMNO.RNIX.kAD

- -ota2 Dose Contributions TDOSE(i,pt) for Irdividual Radconuclides fi) and Pathways (p)

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Fish Radon Plant Meat Milk

uiren./yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mntrem/yr fract-

Am-241

C-14

Cm-243

Co-60

Cs-134

Cs-137

Eu-154

Fe-55

H-3

1-129

Na-22

Nb-94

Ni-S5

Ni-63

Pu-238

Pu-239

", I-241

Tc-93

U-234

7.424E-01 0.0005

3.760E-04 0.0000

3.847E-01 0.0003

1.653£+00 0.0011

8.920E-04 0.0000

1.507E+02 0.0990

8.768E-04 O.0000

5.272E-02 0.0000

2.700E-01 0.0002

7.410E-01 0.0005

1.399E-02 0.0000

1.258E-03 0.0000

1.0240-03 0.0000

1.137E-01 0.0001

1.031E-01 0.0001

1.353E-01 0.0001

3.440E-02 0.0000

4.815E-02 0.0000

4.777E+02 0.3139

72.95E-02 0.0000

1.910E-02 0.0000

1.433E-03 0,0000

1.243E-03 0.0000

7.437E-04 0.0000

3.195E-02 0.0000

1.150E-04 0.0000

1,943E+01 0.0128

2.25E-06 0.0000

6.796E-04 0.0000

1.771E-05 0.0000

1.918E-03 0.0000

1.804E-05 0.0000

2.432E-05 0.0000

6.596E-06 0.0000

7.327E-04 0.0000

1.992E-04 0.0000

2.615E-04 0.0000

6.636E-05 0.0000

9.308E-05 0.0000

1.848E+00 0.0012

9.406E-05 0.0000

1.231E-05 0.0000

2.132E+01 0.0140

O.O0OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

00000E+00 0.0000

O.OOOE+00 0.0000

0.000E00 0.0000

O.OOOE+00 0.0000

0.00CE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

C.O0OE+00 0.0000

0.000Q+OO 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

0.OOOE+00 0.0000

0.000E+00 0.0000

4.175E-02 0.0003

6.146E-04 0.0000

2.167E-01 0.0001

9.470E-01 0.0006

5.066E-04 0.0000

8.565E+01 0.0563

4.940E-04 0.0000

2.970E-02 0.0000

1.308E-01 0.0001

4.210E-0 0.0003

7.968E-03 0.0000

7.iOD-04 0.0000

5.827E-04 0.0000

6.473E-02 0.0000

5.804E-02 0.0000

7.618E-02 0.0001

1.932E-02 0.0000

2.712E-02 0.0000

2.868E+02 0.1885

8.600E-02 0.0001

1.076E-02 0.0000

3.750E+02 0.2464

5.250E-04 0.0000

3.215E-04 0.0000

1.090E-04 0.0000

4.693E-01 0.0003

3.792E-04 0.0000

6.427E+01 0.0422

2.434E-05 0.0000

1.496E-02 0.0000

1.990E-02 0.0000

7.419E-02 0.0000

1.590E-02 0.0000

5.347E-09 0.0000

7.259E-05 0.0000

8.064E-03 0.0000

1.460E-04 0.0000

1.916E-04 0.0000

4.057E-05 0.0000

6.819E-05 0.0000

5.471E+01 0.0360

1.131E-04 0.0000

9.199E-05 0.0000

1.196E+02 0.0786

1.173E-04 0.0000

4.839E-04 0.0000

6.085E-05 0.0000

2.616E-01 0.0002

5.647E-04 0.0000

9.555E+01 0.0628

1.367E-06 0.0000

1.252E-03 0.0000

6.137E-02 0.0000

5.901E-01 0.0004

4.434E-02 0.0000

1.990E-07 0.0000

1.621E-03 0.0000

1.800E-01 0.0001

8.164E-06 0.0000

1.070E-05 0.0000

3.545E-06 0.0000

3.80SE-06 0.0000

7.609E+01 0.0500

6.205E-03 0.0000

9.065E-04 0.0000

'.728E+02 0.1135

All Pathways.

mrem/yr fract.

2.240E+00 0.0008

2.941E-01 0.0002

6.666E-01 0.0004

1.780E+01 0.0117

1.066E-01 0.0001

4.845E+02 0.3184

2.301E-01 0.0002

1.003E-01 0.0001

5.807E-01 0.0004

1.848E+00 0.0012

2.240E-01 0.0001

4.485E-01 0.0003

3.865E-03 0.0000

4.294E-01 0.0003

2.001E-01 0.0001

2.627E-01 0.0002

6.301E-02 0.0000

9.767E-02 0.0001

1.012E+03 0.6650

5.616E-01 0.0004

3.339E-02 0.0000

1.522E+03 1.0000Tota1 6.-2sE+02 0.4158

'Sua. cf all eater independent and -dependent pathwavs.

r
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Surmarv : RESRk. Defaul't Facarmeters

File : Plsumbrools Sutsurface ?4od-:-ec hLSMEARP4TX.RA.

C7 Total Dose Contrit-G~ions TDOSEfi,p,t) for Individual Radiornuclides (i) and Pathways (p)

As stem/yr and Fraction of Total Dose At t = I.OOOE+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr Sract.

Am-241 3.297E-03 O.0000

C-14 4.699E-08 0.0000

Cm-243 2.868E-02 0.0000

Co-60 1.205E+01 0.0085

Cs-134 6.616E-02 0.0000

Cs-137 5.303E+01 0.0373

Eu-154 2.-11E-01 0.0001

Fe-SS O.OOOE+00 O.0000

H-3 0.000E+00 0.0000

1-129 9.798E-OS 0.0000

Na-22 1.033E-01 0.0001

Nqb-94 4.455E-01 0.0003

Ni-S9 0.00OE400 0.0000

Nii-63 O.OOOE+00 0.0000

Pu-238 6.776E-06 0.0000

Pu-239 1.522E-05 0.0000

-241 5.618E-05 0.0000

2 3.157E-06 0.0000

SA .O 2.167E-01 0.0002

Tc-99 2.742E-OS 0.0000

Q-234 4.812E-06 0.0000

Total 6.615E+C1 0.0465

Inhelat ion Radon Plant Meat Milk

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

2.433E-04 0.0000

3.36SE-06 0.0000

1.112E-04 O.OCO0

1.219E-06 0.0000

2.437E-09 0.0000

1.731E-06 0.0000

5.878E-08 0.0000

1.430E-08 0.0000

5.063E-04 0.0000

9.293E-09 0.0000

4.353E-10 0.0000

1.436E-07 0.0000

2.555E-09 0.0000

2.389E-07 0.0000

1.232E-04 0.0000

1.613E3-04 .OODO

2.995E-05 0.0000

7.132E-0 0.0000

8.640E-0S 0.0000

1.328E-08 0.0000

1.144E-05 0.0000

1.353E-03 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 6.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.QO0E+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+OO 0.0000

6.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000-

O.0OE+00 0.0000

Q.OQOE+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

6.421E-02 0.0000

1.826E-02 0.0000

2.928E-02 0.0000

3.853E-01 0.0003

4.963E-02 0.0000

7.542E+00 0.0053

1.579E-04 0.0000

1.039E-04 0.0000

1.912E-02 0.0000

9.502E-03 0.0000

1.051E-03 0.0000

7.962E-04 0.0000

3.196E-04 0.0000

3.524E-02 0.0000

3.239E-02 0.0000

4.285E-02 0.0000

7.995E-03 0.0000

1.877E-02 0.0000

9.749E+01 0.0685

3.747E-01 0.0003

1.972E-03 0.0000

1.061E+02 0.0745

mrem/yr fract.

9.1270E-O0 0.0000

9.562E-03 0.0000

2.663E-04 0.0000

6.362E-02 0.0000

1.748E-03 0.0000

2.662E+00 0.0019

3.679E-05 0.0000

5.901E-04 0.0000

1.194E-03 0.0000

1.249E-03 0.0000

8.713E-04 0.0000

7.813E-09 0.0000

1.654E-05 0.0000

1.824E-03 0.0000

9.197E-04 0.0000

1.217E-03 0.0000

2.143E-04 0.0000

5.330E-04 0.0000

4.461E400 0.0031

1.811E-04 0.0000

7.815E-05 0.0000

,.208E+00 0.0051

mrrem/yr fract.

8.414E-05 0.0000

5.632E-03 0.0000

3.837E-05 0.0000

2.275E-02 0.0000

1.486E-03 0.0000

2.261E+00 0.0016

8.689E-07 0.0000

2.042E-05 0.0000

2.401E-03 0.0000

5.070E-03 0.0000

1.442E-03 0.0000

1.354E-07 0.0000

2.190E-04 0.0000

2.415E-02 0.0000

2.123E-05 0.0000

2.807E-05 0.0000

5.849E-06 0.0000

1.230E-05 0.0000

4.637E400 0.0033

8.156E-03 0.0000

3.257E-04 0.0000

6.970E+00 0.0049

Soil

mrem/yr fract.

9.716E-03 0.0000

2.560E-07 0.0000

4.431E-03 0.0000

7.295E-04 0.0000

1.880E-05 0.0000

2.854E-02 0.0000

9.562E-06 0.0000

1.572E-05 0.0000

9.098E-07 0.0000

7.161E-05 0.0000

3.184E-06 0.0000

1.206E-05 0.0000

9.681E-07 0.0000

1.068E-04 0.0000

4.901E-03 0.0000

6.483E-03 0.0000

1.210E-03 0.0000

2.840E-03 0.0000

4.916E-02 0.0000

1.134E-OS 0.0000

1.195E-04 0.0000

1.084E-01 0.0001

r;
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Suimmarv : RESFD Default Paraneters

File : Flumbroci: Subsurface Mcdifiec HLSV- A R!x.'- .t

Tocal Dose Contributions TDOSE(i,p,ti for Individual. Radionuclides (ii and Pathways (pj

As mrem/yr and Fraction of Total Dose At t = l.O000E00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yir fract.

Am-241 7-396E-0 0.0005

C-14 4.087E-05 0-0000

Cm-243 3.752E-01 0.0003

Co-60 1.433E+00 0.0010

Cs-134 6.370E-04 0.0000

Cs-137 1.433E+02 0.1007

Eu-154 8.097E-04 0.0000

Fe-55 4.021E-02 0.0000

H-3 6.257E-02 0.0000

I-129 7.049E-0 0.0O05

Na-22 1.053E-02 0.0000

Nb-94 1.257E-03 0.0000

Ni-59 l.017E-03 0.0000

Ni-63 1.122E-01 0.0001

Pu-238 1.022E-01 0.0001

Pu-239 1.352E-01 0.0001

241 4.037E-02 0.0000

- 2 4.813E-02 0.0000

4.440E+02 0.3119

Tc-99 7.050E-02 0.0000

U-234 1.90SE-02 0.0000

Total 5.911E-02 0.4153

Fish

mrem/yr fract.

1.430E-03 0.0000

1.366E-04 G.0000

7.253E-04 0.0000

2.77iE-02 0.0000

8.209E-05 0.0000

1.947E+01 0.0130

2.609E-06 0.0000

5.183E-04 0.0000

4.127E-06 0.0000

1.819E-03 0.0000

1.357E-05 0.0000

2.430E-05 0.0000

6.556E-06 0.0000

7.231E-04 0.0000

1.976E-04 0.0000

2.614E-04 0.0000

7.780E-05 0.0000

9.304E-OS 0.0000

1.718E+00 0.0012

9.091E-OS 0.0000

1.229E-05 0.0000

2.022E+C' 0.0142

Radon

mrems/yr fract.

0.0000E+0 0.0000

0.00O00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

O.0OE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Q.OOOE400 O.OQOO

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

O.000E+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0. 0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

Plant

mreei/yr fract.

4.166E-01 0.0003

6.845E-05 0.0000

2-113E-01 0.0001

8.212E-01 0.0006

3.61BE-04 0.0000

8.142E+01 0.0572

4.562E-04 0.0000

2.265E-02 0.0000

3.063E-02 0.0000

3.991E-01 0.0003

5.994E-03 0.0000

7.093E-04 0.0000

5.792E-04 0.0000

6.388E-02 0.0000

5.756E-02 0.0000

7.615E-02 0.0001

2.26SE-02 0.0000

2.711E-02 0.0000

2.666E+02 0.1873

8.312E-02 0.0001

1.075E-02 0.0000

3.503E+02 0.2461

Heat Milk All Pathways-

rrrem/yr fract. mrem/yr tract mrem/yr fract.

5.238E-04 0.0000

3.735E-05 0.0000

1.063E-04 0.0000

4.071E-01 0.0003

2.708E-04 0.0000

6.113E+01 0.0429

2.294E-05 0.0000

1.141E-02 0.0000

4.730E-03 0.0000

7.039E-02 0.0000

1.196E-02 0.0000

5.342S-09 0.0000

7.216E-OS 0.0000

7.959E-03 0.0000

1.447E-04 0.0000

1.915E-04 0.0000

4.397E-05 0.0000

6.816E-05 0.0000

S.090E+01 0.0358

1.094E-04 0.0000

9.180E-05 0.0000

1.125E+02 0.0791

1.170E-04 0.0000

5.341E-05 0.0000

5.934E-OS 0.0000

2.271E-01 0.0002

4.032E-04 0.0000

9.085E+01 0.0638

1.281E-06 0.0000

9.548E-04 0.0000

1.430E-02 0.0000

5.595E-01 0.0004

3.336E-02 0.0000

1.989E-07 D.0000

1.611E-03 0.0000

1.777E-01 0.0001

8.105E-06 0.0000

1.069E-05 0.0000

4.572E-06 0.0000

3.806E-06 0.0000

7.075E+01 0.0497

5.999E-03 0.0000

9.054E-04 0.0000

1.626E+02 0.1143

1.237E+00 0.0009

3.379E-02 0.0000

6.501E-01 0.0005

1.544E+01 0.0108

7.6130-02 0.0001

4.607E+02 0.3236

2.126E-01 0.0001

7.647E-02 0.0001

1.355E-01 0.0001

1.752E+00 0.0012

1.685E-01 0.0001

4.483E-01 0.0003

3.842E-03 0.0000

4.238E-01 0.0003

1.985E-01 0.0001

2.626E-01 0.0002

7.269E-02 0.0001

9 76.3E-02 0.0001

9.408E+02 0.6610

5.429E-01 0.0004

3.335E-02 0.0000

1.423E+03 1.0000

'Sum of all -ater inr-ependerTt and dependent pathways.

V
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SuLmnarev : RESRAD Default Parameters

File : Flumbrook Subsurface Mc..fied HLSMEAR~jI:,h.AD

C 4. .
lotal Dose Contributions TDOSE0i,p,ti for Individual Radionuclides 'i) and Pathways fp)

As mrem/yr and Fraction of Total Dose At t = 3.000+O00 years

Water Independent Pathways (Inhalation e:icludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Am-241 3.284E-03 0.0000

C-14 5.516E-10 0.0000

Cm-243 2.729E-02 00000

Co-60 9.068E+00 0073

Cs-134 3.376E-02 0.0000

Cs-137 4.7940+01 0.0385

Eu-154 l.S02E-01 0.0001

Fe-55 O.OOOE00 0.0000

H-3 Q.OQOE+00 0.0000

1-129 8.762E-05 0.0000

Na-22 5.50E-02 0.0000

Nb-94 4.449E-01 0.0004

Ni-59 0.0000+Q0 O.OOO

Ni-63 0.00OE+00 0.0000

Pu-23S 6.669E-06 0.0000

Pu-239 1.522E-05 0.0000

j 242 1.140E-04 0.0000

, j.:v 3,157E-06 0.0000

Sr.) , .0173E-01 0.0002

Tc-99 2.563E-05 0.0000

U7-234 4.9807-06 0.0000

Total 5.795E+01 0.0465

Inhalation

mrems/vr fract.

2.423E-04 0.0000

3.954E-08 0.0000

1.059E-04 0.0000

9.173E-07 0.0000

1.244E-09 0. 0000

3.380E-06 0.0000

5.017E-08 0.0000

S.323E-09 0.0000

2.713E-05 0.0000

8.353E-09 0.0000

2.465E-10 0.0000

1.434E-07 0.0000

2.526E-09 0.0000

2.328E-07 0.0000

1.213E-04 0.0000

1.612E-04 0.0000

3.1S5E-05 0.0000

7.1300-05 0.0000

7.4690-OS 0.0000

1.242E-08 0.0000

1.142E-OS 0.0000

Radon Plant

mrem/vr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OO0E+00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

O.O0OE400 0.0000

0.OOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.O0E+00 0.0000

0.000E+00 0.0000

0.00E+00 0.0000

0.000E+00 0.0000

0.00QE+00 0.0000

0.00QE+00 0.0000

0.00QE+00 0.0000

O.0OOEQ00 0.0000

0.000E400 0.0000

0.0OOE+00 0.0000

0.00OE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

6.395E-02 0.0001

2.144E-04 0.0000

2.787E-02 0.0000

2.899E-01 0.0002

2.533E-03 0.0000

6.819E+00 0.0055

.
3
47E-

0
-4 0.0000

6.050E-05 0.0000

1.025E-03 0.0000

8.541E-03 0.0000

5.953E-04 0.0000

7.953E-04 0.0000

3.1
5
9E-04 0.0000

3.434E-02 0.0000

3.187E-02 0.0OO

4.284E-02 0.0000

8.487E-03 0.0000

1.877E-02 0.0000

8.427E+01 0.0676

3.502E-01 0.0003

1.969E-03 0.0000

Meat

mremlyr fract.

9.080E-04 0.0000

1.123E-04 0.0000

1.584E-04 0.0000

4.787E-02 0.0000

e.922E-04 0.0000

2.407E000 0.0019

3.140E-05 0.0000

;.437E-04 0.0000

6.398E-05 0.0000

1.123E-03 0.0000

4.933E-04 0.0000

7.804E-09 0.0000

1.635E-05 0.0000

1.777E-03 0.0000

9.051E-04 0.0000

1.216E-03 0.0000

2.120E-04 0.0000

5.329E-04 0.0000

3.856E*00 0.0031

1.692E-04 0.0000

7.801E-05 0.0000

Milk

mrem/yr tract.

S.
3 80

E-OS 0.0000

6.614E-05 0.0000

3.651E-05 0.0000

l.7f2E-02 0.0000

7.584E-04 0.0000

2.044E+00 0.0016

7.416E-07 0.0000

1,189E-05 0.0000

1.287E-04 0.0000

4.557E-03 0.0000

8.165E-04 0.0000

1.352E-07 0.0000

2.165E-04 0.0000

2,354E-02 0.0000

2.089E-05 0.OOO

2.807E-05 0.0000

6.919E-06 0.0000

1.230E-05 0.0000

4.008E+00 0.0032

7.623E-03 0.0000

3.251E-04 0.0000

Soil

mrem/yr fract.

9.677E-03 0.0000

3.015E-09 0.0000

4.217E-03 0.0000

5.489E-04 0.0000

9.593E-06 0.0000

2.581E-02 0.0000

8.161E-06 0.0000

9.150E-06 0.0000

4.875E-08 0.0000

6.455E-05 0.0000

1.803E-06 0.0000

1.205E-05 0.0000

9.571E-07 0.0000

1.040E-04 0.0000

4.823E-03 0.0000

6.481E-03 0.0000

1.284E-03 0.0000

2.840E-03 0.0000

4-249E-02 0.0000

1.060E-05 0.0000

1.193E-04 0.0000

9.851E-02 0.00018.518E-04 0.0000 0.000E+00 0.0000 9.197E+Gl 0.0738 6.320E+Q00 .0051 6.108E+00 0.0049

r
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Sumr,,ary : RESRAD Feflt Parameters

File : Plumbrock Sursurface Modif'ed HMEARJM7Y.RB.D

Total Dose Contribuniors TDOSE(i,p,t) for individual Radionuclides ii) and Pathways (p)

h5AS mrem,/yr and Fraction of Total Dose At t - 3.000E+0-OC years

Water Dependent Pathways

Water

*Radio-

Nuclide mrem/yr fract.

Am-241 7.361E-01 0.0006

C-l9 4.790E-07 0.0000

Cm-243 3.568E-01 0.0003

Co-60 1.078E+00 0.0009

Cs-134 3.249E-04 0.0000

Cs-137 1.294E+02 0.1038

Eu-154 6.906E-04 0.0000

Fe-55 2.338E-02 0.0000

H-3 3.3,49E-03 0.0000

T-129 6.332E-01 0.0005

Na-22 5.956E-03 0.0000

Nb-94 1.255E-03 0.0000

Ni-59 i.005E-03 0.0000

Ni-63 1.093E-01 0.0001

Pu-238 1.005E-0 0.0001

Pu-239 1.351E-01 0.0001

-241 5.143E-02 0.0000

12 4.609E-02 0.0000

. 3.835E-02 0.3077

Tc-99 6.585E-02 0.0001

U-234 1.903E-02 0.0000

Total 5.16'E+02 0.4,42

Fish Radon Plant Meat Milk

mrem/yr fract.

1.423E-03 0.0000

1.602E-OE 0.0000

6.897E-04 0.0000

2.084E-02 0.0000

4.187E-05 0.0000

1.669E+01 0.0134

2.225E-06 0.0000

3.014E-04 0.0000

2.209E-07 0.0000

1.633E-03 0.0000

7.678E-06 0.0000

2.425E-05 0.0000

6.477E-06 0.OOD0

7.041E-04 0.0000

1.943E-04 0.0000

2.611E-04 0.0000

9.927E-05 0.0000

9.296E-05 0.0000

1.484E+OQ 0.0012

8.491E-05 0.0000

1.226E-05 0.0000

1.820E+01 0.0146

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE00 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

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

4.146E-01 0.0003

8.023E-07 0.0000

2.010E-01 0.0002

6.176E-01 0.0005

1.845E-04 0.0000

7.356E+01 0.0590

3.891E-04 0.0000

1.317E-02 0.0000

1.639E-03 0.0000

3.585E-01 0.0003

3.392E-03 0.0000

7.080E-04 0.0000

5.722E-04 0.0000

6.221E-02 0.0000

5.661E-02 0.0000

7.607E-02 0.0001

2.891E-02 0.0000

2.708E-02 0.0000

2.303E+02 0.1848

7.764E-02 0.0001

1.072E-02 0.0000

3.05SE+02 0.2454

mrem/yr fract.

5.213E-04 0.0000

4.378E-07 0.0000

l.01E-04 0.0000

3.061E-01 0.0002

1.3810-04 0.0000

5.523E+01 0.0443

1.956E-05 0.0000

6.636E-03 0.0000

2.532E-04 0.0000

6.323E-02 0.0001

6.770E-03 0.0000

5.332E-09 0.0000

7.129E-05 0.0000

7.750E-03 0.0000

1.424E-04 0.0000

1.913E-04 0.0000

5.038E-05 0.0000

6.310E-05 0.0000

4.397E+01 0.0353

1.022E-04 0.0000

9.166E-05 0.0000

9.959E+01 0.0799

i.rem/yr fract.

1.164E-04 0.0000

6.260E-07 0.0000

5.644E-05 0.0000

1.708E-01 0.0001

2.057E-04 0.0000

8.208E+01 0.0659

1.092E-06 0.0000

5.553E-04 0.0000

7.657E-04 0.0000

5.026E-01 0.0004

1.888E-02 0.0000

1.985E-07 0.0000

1.592E-03 0.0000

1.730E-01 0.0001

7.990E-06 0.0000

1.068E-05 0.0000

6.488E-06 0.0000

3.803E-06 0.0000

6.112E+01 0.0490

5.603E-03 0.0000

9.032E-04 0.0000

1.443E+02 0.1156

All Pathways5

mrem/vr fract.

1.231E+00 0.0010

3.968E-04 0.0000

6.183E-01 0.0005

1.162E+01 0.0093

3.885E-02 0.0000

4.162E+02 0.3339

1.814E-01 0.0001

4.448E-02 0.0000

7.253E-03 0.0000

1.574E+00 0.0013

9.541E-02 0.0001

4.477E-01 0.0004

3.796E-03 0.0000

4.127E-01 0.0003

1.952E-01 0.0002

2.624E-01 0.0002

9.063E-02 0.0001

9.756E-02 0.0001

8.128E+02 0.6522

5.073E-01 0.0004

3.327E-02 0.0000

1.246E+03 1.0000

'Sum cf all wazer independent and dependent pathways.

PI
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Summarv : RESFAD Default Farameters

File : Plrmbrcct Subsurface Mrdified RlSMEARMI-. -.AO

Total Dose Ccntributions TDOSE!i,p,t! for Individual Radionuclides ti) and Pathways tp)

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Indeoendent Pathways )Inhalation excludes radon)

Ground

Radio-

Nuclide mremfyr fract.

Am-241 3.23SE-03 0.0000

C-14 9.217E-17 0.0000

CQ,-243 2.294E-02 0.0000

Co-60 3.351E+00 0.0043

Cs-134 3.206E-03 0.0000

Cs-137 3.369E-01 0.0427

Eu-15
4  

1.035E-01 0.0001

Fe-55 0.000QE00 0.0000

R-3 O.OOOE+00 0.0000

1-129 6.033E-05 0.0000

Na-22 3.992E-03 0.0000

Nb-94 4.431E-O1 0.0006

Ni-59 0.000E+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-236 6.305E-06 0.0000

Pu-239 1.520E-05 0.0000

-241 2.758E-04 0.0000

2 3.155E-06 0.0000

. . 1.125E-01 0.0001

Tc-99 2.023E-05 0.0000

U3-234 4.803E-06 0.0000

otral 3.7740*0+ 0.0470

Inhalation

mrem/yr fract.

2.389E-04 0.0000

6.606E-15 Q.OOO

8.904E-05 0.0000

3.-90E-07 0.0000

1.181E-10 0.0000

2.375E-06 0.0000

2.881E-08 0.0000

1.252E-09 0.0000

9.514E-10 0.0000

5.752E-09 0.0000

3.367E-11 0.0000

1.428E-07 0.0000

2.427E-09 0.0000

2.1270-07 0.0000

1.147E-04 0.0000

1.611E-04 0.0000

3.707E-05 0.0000

7.326E-05 0.0000

4.484E-05 0.0000

9.800E-09 0.0000

1.135E-05 0.0000

7.713E-04 -0000

Radon

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

0.00E+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

.OOO0E+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

Plant

mnrem/yr fract.

6.306E-02 0.0003

3.583E-11 0.0000

2.344E-02 0.0000

1.072E-01 0.0002

2.405E-04 0.0000

4.792E+00 0.0061

7.737E-05 0.0000

9.099E-06 0.0000

3.594E-08 0.0000

5.881E-03 0.000Q

8.132E-05 0.0000

7.919E-04 0.0000

3.035_-04 0.0000

3.137E-02 0.0000

3.014E-02 0.0000

4.279E-02 0.0001

9.842E-03 0.0000

1.976E-02 0.0000

5.060E+01 0.0642

2.764E-01 0.0004

1.957E-03 0.0000

Meat

mrem/yr fract.

8.954E-04 0.0000

1.880E-11 0.0000

1.334E-04 0.0000

1.769E-02 0.0000

S.472E-05 0.0000

1.691E+00 0.0021

1.803E-05 0.0000

5.169E-05 0.0000

2.245E-09 0.0000

7.732E-04 0.0000

6.739E-05 0.0000

7.771E-09 0.0000

1.570E-05 0.0000

1.623E-03 0.0000

e.557E-04 0.0000

1.215E-03 0.0000

2.050E-04 0.0000

5.326E-04 0.0000

2.315E+00 0.0029

1.336E-04 0.0000

7.754E-05 0.0000

Milk

mrema/yr fract.

a.263E-05 0.0000

1.107E-11 0.0000

3.070E-05 0.0000

6.326E-03 0.0000

7.202E-05 0.0000

1.437E+00 0.0018

4.259E-07 0.0000

1.78SE-06 0.0000

4.514E-09 0.0000

3.138E-03 0.0000

1.115E-04 0.0000

1.346E-07 0.0000

2.080E-04 0.0000

2.150E-02 0.0000

1.978E-05 0.0000

2.804E-05 0.0000

9.899E-06 0.0000

1.229E-05 0.0000

2.407E+00 0.0031

6.017E-03 0.0000

3.232E-04 0.0000

Soil

mrem/yr fract.

9.541E-03 0.0000

5.038E-16 0.0000

3.546E-03 0.0000

2.029E-04 0.0000

9.109E-07 0.0000

1.813E-02 0.0000

4.687E-06 0.0000

1.376E-06 0.0000

1.710E-12 0.0000

4.444E-05 0.0000

2.463E-07 0.0000

1.200E-05 0.0000

9.195E-07 0.0000

9.503E-05 0.0000

4.560E-03 Oo0000
6.475E-03 0.0000

1.489E-03 0.0000

2.838E-03 0.0000

2.552E-02 0.0000

8.368E-06 0.0000

1.186E-04 0.0000

Q.OOE+00 0.0000 5.6010+01 0.0711 4.031E+00 0.0051 3.081E+00 0.0049 7.259E-02 0.0001

I,
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Surm. a ry : R0SP-D ef au!t Parameters

File : Plmbroi: Subsurface Modified r;LSMEARM4IX.RAD

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

As mremsyr and Fraction of Total Dose At t = l.OOOE+0 0 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Ams-241 7.241E-01 Q.0009

C-14 7.958E-14 D.GOOO

Cm-243 2.993E-01 0.0004

Co-60 3.973E-01 0.0005

Cs-134 3.078E-OS 0.0000

Cs-137 9.074E+01 0.1151

Eu-154 3.957E-04 0.0000

Fe-SS 3.509E-03 0.0000

H-3 1.171E-07 0.0000

1-129 4.349E-01 0.0006

Na-22 S,117E-04 0.0000

Nb-94 1.246E-03 0.0000

Ni-S9 9.634E-04 0.0000

Ni-63 9.957E-02 0.0001

Pu-238 9.481E-02 0.0001

Pu-239 1.346E-01 0.0002

-24l 8.216E-02 0.0001

| 4.795E-02 0.0001

S -1O 2.297-E02 0.2915

Tc-99 5.186E-02 0.0001

07-234 1.687E-02 0.0000

Total 3.229E+02 0.4097

Radon Plant Meat All Pathways*

mremr/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrerm/yr fract. mrem/yr fract.

1.400E-03 0.0000

2.661E-13 0.0000

5.786E-04 0.0000

7.6S2E-03 0.0000

3.966E-06 0.0000

1.170E+01 0.0148

1.275E-06 0,0000

4.523E-05 0.0000

7.722E-12 0.0000

1-122E-03 0.0000

1.046E-06 0.0000

2.410E-05 0.0000

6.208E-06 0.0000

6.417E-04 0.0000

1.833E-04 0.0000

2.602E-04 0.0000

1.587E-04 0.0000

9.26SE-05 0.0000

8.889E-01 0.0011

6.6870-05 0.0000

1.216E-05 0.0000

;.260E+0 0.0160

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0060

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

.0OOE+00 0.0000

O.OOOE400 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.00E+00 0.0000

0.OO0E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

4.078E-01 0.0005

1.333E-13 0.0000

1.686E-01 0.0002

2.277E-01 0.0003

1.748E-05 0.0000

5.157E+01 0.0654

2.229E-04 0.0000

1.977E-03 0.0000

5.730E-0 0.0000

2.463E-01 0.0003

4.622E-04 0.0000

7.034E-04 0.0000

5.485E-04 0.0000

5.669E-02 0.0001

5.340E-02 0.0001

7.582E-02 0.0001

4.623E-02 0.0001

2.700E-02 0.0000

1.3S0E+02 0.1751

6.114E-02 0.0001

1.063E-02 0.0000

1,909E+02 C02423

5.129E-04 0.0000

7.277E-14 0.0000

8.484E-05 0.0000

1.129E-01 0.0001

1.309E-05 0.0000

3.872E+01 0.0491

1.121E-05 0.0000

9.956E-04 0.0000

6.851E-09 0.0000

4.343E-02 0.0001

9.226E-04 0.0000

5.297E-09 0.0000

6.833E-05 0.0000

7,062E-03 0.0000

1.343E-04 0.0000

1.907E-04 0.0000

6.812E-05 0.0000

6.790E-05 0.0000

2.634E+01 0.0334

P.044E-OS 0.0000

9.089E-05 0.0000

6.522E+O1 0.0828

1.145E-04 0.0000

1.040E-13 0.0000

4.734E-05 0.0000

6.296E-02 0.0001

1.948E-05 0.0000

5.755E+01 0.0730

6.259E-07 0.0000

9.332E-05 0.0000

2.676E-08 0.0000

3.453E-01 0.0004

2.573E-03 0.0000

1.972E-07 0.0000

1.525E-03 0.0000

1.577E-01 0.0002

7.601E-06 0.0000

1.065E-05 0.0000

1.182E-05 0.0000

3.792E-06 0.0000

3.661E+01 0.0465

4.413E-03 0.0000

8.956E-04 0.0000

9.473E+01 0.1202

1.211E+00 0.0015

6.636E-11 0.0000

5.188E-01 0.0007

4.291E+00 0.0054

3.689E-03 0.0000

2.919E+02 0.3704

1.042E-01 0.0001

6.674E-03 0.0000

2.536E-07 0.0000

1.081E+00 0.0014

1.302E-02 0.0000

4.458E-01 0.0006

3.640E-03 0.0000

3.762E-01 0.0005

1.842E-01 0.0002

2.616E-01 0.0003

1.405E-01 0.0002

9.733E-02 0.0001

4.870E+02 0.6180

4.002E-01 0.0005

3.300E-02 0.0000

7.881E+02 1.0000

'Surr of all water independent and dependent pathways.

I:
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Summarv : RESR.D Default Pararreters

File : Plumbrook Subsurface Modified HLSMEOAMK.UPA.D

Total rose Contributions TDOSE(ipt) for Individual Radionuclides (i) end 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.

hm-241 3.110E-03 0.0000

C-14 0.000E+00 0.0000

Cm-243 1.398E-02 0.0001

Co-60 1.950E-01 0.0009

Cs-134 3.842E-06 0.0000

Cs-137 1.229E+01 0.0553

Eu-154 2.122E-02 0.0001

Fe-55 0.000E+00 0.0000

H-3 0.000E+00 0.0000

1-129 2.077E-05 0.0000

Na-22 2.708E-05 0.0000

llb-94 4.378E-01 0.0020

Ni-59 0.000E+00 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 5.372E-06 0.0000

Pu-239 1.516E-05 0.0000

-241 5.127E-04 0.0000

2 3.149E-06 0.0000

2.639E-02 0.0001

Tc-99 1.029E-05 0.0000

U-234 4.922E-06 0.0000

Total 1 299E+01 0.0584

Inhalation

mrem/yr fract.

2.294E-04 0.0000

0.000E+00 0.0000

5.431E-05 0.0000

1.973E-08 0.0000

1.415E-13 0.0000

S.666E-07 0.0000

5.907E-09 0.0000

5.5U2E-12 0.0000

1.562E-22 0.0000

1.960E-09 0.0000

1.141E-13 0.0000

1.411E-07 0.0000

2.164E-09 0.0000

1.642E-07 0.0000

9.766E-05 0.0000

1.606E-04 0.0000

4.420E-05 0.0000

7.112E-05 0.0000

1.044E-05 0.0000

4.965E-09 0.0000

2.116E-05 0.0000

6.802E-04 0.0000

Radon

mren/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

0.000E400 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

0.000E+00 0.0000

0.00CE+00 0.0000

O.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

0.000E+00 0.0000

0.000E+00 0.0000

Plant

,ntrem/yr fract.

6.05SE-02 0.0003

1-. 03SE-30 0.0000

1.430E-02 0.0001

6.236E-03 0.0000

2.SS2E-07 0.0000

1.749t+00 0.0079

2.5S6E-05 0.0000

4.057E-08 0.0000

5.904E-21 0.0000

2.025E-03 0.0000

2.755E-07 0.0000

7.825E-04 0.0000

2.706E-04 0.0000

2.421E-02 0.0001

2.567E-02 0.0001

4.267E-02 0.0002

1.169E-02 0.0001

1.872E-02 0.0001

1.178E+01 0.0530

1.406E-01 0.0006

1.924E-03 0.0000

1.388E+01 0.0624

Meat

mrem/yr fract.

e.601E-04 0.0000

5.470E-31 0.0000

8.179E-05 0.0000

1.030E-03 0.0000

1.015E-07 0.0000

6.172E-01 0.0028

_.697E-06 0.0000

2.305E-07 0.0000

3.693E-22 0.0000

2.662E-04 0.0000

2.283E-07 0.0000

7.67SE-09 0.0000

1.400E-05 0.0000

1.253E-03 0.0000

7.290E-04 0.0000

1.222E-03 0.0000

1.908E-04 0.0000

5.316E-04 0.0000

5.392E-01 0.0024

6.795E-05 0.0000

7.621E-05 0.0000

Milk

mremn/yr fract.

7.936E-05 0.0000

3.214E-31 0.0000

1.672E-05 0.0000

3.682E-04 0.0000

8.631E-08 0.0000

5.242E-01 0.0024

8.732E-08 0.0000

7.972E-09 0.0000

7.422E-22 0.0000

1.080E-03 0.0000

3.779E-07 0.0000

1.330E-07 0.0000

1.655E-04 0.0000

1.660E-02 0.0001

1.691E-05 0.0000

2.796E-05 0.0000

1.417E-05 0.0000

1.227E-05 0.0000

5.604E-01 0.0025

3.061E-03 0.0000

3.176E-04 0.0000

Soil

mrem/yr fract.

9.164E-03 0.0000

O.OOOE+00 0.0000

2.163E-03 0.0000

1.181E-05 0.0000

1.092E-09 0.0000

6.618E-03 0.0000

9.609E-07 0.0000

6.136E-09 0.0000

2.808E-25 0.0000

1.530E-05 0.0000

8.343E-10 0.0000

1.16SE-05 0.0000

S.199E-07 0.0000

7.336E-05 0.0000

3.8S5E-03 0.0000

6.457E-03 0.0000

1.769E-03 0.0000

2.833E-03 0.0000

5.941E-03 0.0000

4.257E-06 0.0000

I.166E-04 0.0000

3.906E-02 0.00021.163E+00 0.0052 1.106E+00 0.0050

I
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Sumsr.e.rv RESRA.D Default Parameters

File , Plumbroo!. Subsurface Modified HLSMZ.RNIX.RA0D

V::.

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

As mrem/yr and Fraction of Total Dose At t = 3.00OE+01 years

Water Dependent Patha-ys

Water

Radio-

Nuclide mrern/yr fract.

Am-241 6.908E-01 0.0031

C-14 0.000E+00 0.0000

Cm-243 2.812E-01 0.0008

Co-6D 2.297E-02 0.0001

Cs-134 ?.664E-00 0.0000

Cs-137 3.239E+02 0.1479

Eu-154 8.059E-05 0.0Q00

Fe-SS 1.554E-05 0.0000

H-3 1.904E-20 0.0000

I-129 1.487E-01 0.0007

Na-22 2.732E-06 0.0000

Nb-94 1.223E-03 0.0000

Ni-S9 8.S33E-04 0.0000

Ni-63 7.635E-02 0.0003

Pu-238 8.023E-02 0.0004

Pu-239 1.333E-03 0.0006

Pu-241 1.259E-01 0.0006

4 42 4.753E-02 0.0002

5.314E+01 0.23S9

Tc-99 2.620E-02 0.0001

.-234 1.842E-02 0.0001

Total 8.,59E+01 0.3937

Fish Radon Plant Meat Milk All Pathways'

mrem/yr fract.

1.335E-03 0.0000

O.OOOE+00 0.0000

3.503E-04 0.0000

4.441E-04 0.0000

4.721E-09 0.0000

4.241E+00 0.0191

2.596E-07 0.0000

2.003E-07 0.0OOO

1.2565-24 0.0000

3.o37E-04 0.0000

3.521E-09 0.0000

2.365E-05 0.0000

5.499E-06 0.0000

4.920E-04 0.0000

1.551E-04 0.0000

2.574E-04 0.0000

2.434E-04 0.0000

9.189E-05 0.0000

2.056E-01 0.0009

3.378E-05 0.0000

1.188E-05 0.0000

4.450E+00 0.0200

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

0.0000E+O 0.0000

O.OOE+00 0.0000

0.0000E+O 0.0000

O.OOOE400 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

OOOOE-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

O.OOOE+00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OO0E+00 0.0000

O.OQE+00 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

3.891E-01 0.0017

0.0OOE+00 0.0000

1.021E-01 0.0005

1.316E-02 0.0001

2.081E-08 0.0000

2.869E+01 0.0840

4.540E-05 0.0000

8.755E-06 0.0000

9.319E-21 0.0000

8.422E-02 0.0004

1.555E-06 0.0000

6.903E-04 0.0000

4.5S8E-04 0.0000

4.347E-02 0.0002

4.519E-02 0.0002

7.510E-02 0.0003

7.091E-02 0.0003

2.677E-02 0.0001

3.191E+01 0.1435

3.089E-02 0.0001

1.03SE-02 0.0000

S-100E+Gl 0,2315

4.894E-04 0.0000

0.000E+00 0.0000

5.145E-05 0.0000

6.524E-03 0.0000

1.558E-08 0.0000

1.403E+01 0.0631

2.283E-06 0.0000

4.410E-06 0.0000

1.440E-21 0.0000

0.485E-02 0.0001

3.105E-06 0.0000

5.199E-09 0.0000

6.052E-05 0.0000

5.415E-03 0.0000

1.136E-04 0.0000

3.909-04 0.0000

9.296E-05 0.0000

6.432E-05 0.0000

6.092E+00 0.0274

4.065E-OS 0.0000

8.873E-05 0.0000

2.015.+01 0.0906

1.093E-04 0.0000

0.OOOE+00 0.0000

2.866E-OS 0.0000

3.640E-03 0.0000

2.319E-0 0.0000

2.086E+01 0.0938

1.275E-07 0.0000

3.690E-07 0.0000

4.352E-21 0.0000

1.181E-01 0.0005

8.657E-06 0.0000

1.935E-07 0.0000

3.351E-03 0.0000

1.209E-01 0.0005

6.602E-06 0.0000

1.055E-05 0.0000

1.949E-05 0.0000

3.759E-06 0.0000

8.469E+00 0.0381

2.230E-03 0.0000

8.743E-04 0.0000

2.959E+01 0.1330

mrem/yr fract.

1.156E+00 0.0052

1.906E-30 0.0000.

3.143E-01 0.0014

2.494E-01 0.0011

4,420E-06 0.0000

1.059E+02 0.4761

2.137E-02 0.0001

2.956E-05 0.0000

4.132E-20 0.0000

3.697E-01 0.0017

4.401E-05 0.0000

4.405E-01 0.0020

3.227E-03 0.0000

2.88EE-01 0.0013

1.561E-01 0.0007

2.594E-01 0.0012

2.114E-01 0.0010

9.664E-02 0.0004

1.127E+02 0.5068

2.032E-01 0.0009

3.223E-02 0.0001

2.224E+02 1.0000

uaSu of all water independent and dependent parhbays.
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Summsary : ESRAD Deafatulz Pa rametcrs

File :P3.usbrook Subsurface Modifico w4LSM2:9 74X. RzD

Jes .
Total Dose Corntributiors TDOSE'(,pt) for Individual Radionuclides 71) ant Pathways 'pi

As mrem/yr and Fraction of Total Dose At t = 1.000E-02 years

Water Zndependent Pathways ?Inh2alation exclsdes radon)

Ground

Fadio-

Nuclide mrem/yr fract.

Aze-242 2.702E-03 0.0004

C-14 O.OOOE+00 0.0000

Cm-243 2.466E-03 0.0004

Co-60 9.274E-06 0.0000

Cs-134 2.289E-16 0.0000

Cs-13
7  

3.609E-01 0.0601

Eu-154 S.2SIE-05 0.0000

Fe-SS O.OOE+00 0.0000

H-3 0.0OOE+O0 0.0OOO

1-129 4.974E-07 0.0000

Na-22 6.128E-14 0.0000

Nb-94 4.197E-01 0.0699

Ni-55 0.OOE+00 0.0000

Ni-63 0.0OOE+00 0.0000

Pu-238 3.069E-06 0.0000

Pu-239 1.506E-05 0.0000

P"-241 5.814E-04 0.0003

. 3.12E6-06 0.0000

- 1.595E-04 0.0000

Tc-99 9.660E-07 0.0000

U-234 6.f676E-06 0.0000

Total 7.866E-01 0.1K0

Inhalation

mrem/yr fract.

2.992E-04 0.0000

0.OOOE+00 0.0000

9.736E-06 0.0000

9.381E-13 O.O0QO

6.434E-24 0.0000

2.544E-08 0.0000

2.306E-12 0.0000

3.305E-20 0.0000

O.OOE+00 0.0000

4.742E-ll 0.0000

2.582E-22 0.0000

1.353E-07 0.0000

2.449E-09 0.0000

6.634E-08 0.0000

5.575E-05 0.0000

1.590E-04 0.0000

4.309E-05 0.0000

7.066E-0S 0.0000

6.362E-08 0.0000

4.679E-10 0.0000

1.052E-05 0.0000

Radon

mrem/yr fract.

0.000E+O. 0.0000

O.OOE+O 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE600 0.0000

O.O0E+00 0.0000

O.O0E+00 0.0000

0.000E+00 0.00Q0

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOE+00 0.0000

Q.O0QE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

0.000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.O00+00 0.O0O

0.OOE+00 0.0000

Plant

mrern/yr fract.

5.263E-02 0.0088

O.0O0E+00 0.0000

2.563E-03 0.0004

2.965E-07 0.0000

1.717E-17 0.0000

5.133E-02 0.0085

6.292E-08 0.0000

2.402E-16 0.0000

0.OOOE+00 0.0000

4.848E-05 0.0000

6.235E-16 0.0000

7.502E-04 0.0001

2.812E-04 0.0000

9.786E-03 0.0016

1.465E-02 0.0024

4.225E-02 0.0070

1.138E-02 0.0019

1.860E-02 0.0031

7.179E-02 0.0120

1.320E-02 0.0022

1.815E-03 0.0003

Meat

mrer./yr fract.

7.474E-04 0.0002

0.00E+00 0.0000

1.556E-05 0.0000

4.896E-08 0.0000

6.050E-18 0.0000

1.812E-02 0.0030

1.443E-08 0.0000

1.365E-15 0.0000

0.000E+00 0.0000

6.374E-06 0.0000

5.167E-16 0.0000

7.361E-09 0.0000

9.375E-06 0.0000

5.064E-04 0.0001

4.161E-04 0.0001

1.200E-03 0.0002

1.625E-04 0.0000

5.2681E-0 0.0001

3.285E-03 0.0005

6.3786-06 0.0000

7.180E-05 0.0000

Milk Soil

mrera./yr fract. mrem/yr fract.

6.8991E-05 0.0000

0.0006+00 0.0000

.329E-06 0.0000

1.751E-09 0.0000

5.143E-18 0.0000

1.539E-02 0.0026

3.408E-1 Q0.0000

4.719E-17 0.0000

0.000E+00 0.0000

2.587E-05 0.0000

8.551E-1
6 

0.0000

1.275E-07 0.0000

1.242E-04 0.0000

6.707E-03 0.0011

9.821E-06 0.0000

2.768E-05 0.0000

1.487E-05 0.0000

1.216E-05 0.0000

3.415E-03 0.0006

2.873E-04 0.0000

2.989E-04 0.0000

7.956E-03 0.0013

O.OE600 0.0000

3.878E-04 0.0001

5.614E-10 0.0000

6.505E-20 0.0000

1.943E-04 0.0000

3.752E-09 0.0000

3.633E-17 0.0000

O.OOE+00 0.0000

3.664E-07 0.0000

1.888E-18 0.0000

1.136E-05 0O0000

5.489E-07 0.0000

2.965E-05 0.0000

2.217E-03 0.0004

6.393E-03 0.0011

1.721E-03 0.0003

2.814E-03 0.0005

3.620E-05 0.0000

3.995E-07 0.0000

1.098E-04 0.0000

O.006E+00 0.0000 2.910E-01 0.0484 2.507E-02 0.0042 2.638E-02 0.0044 2.187E-02 O.00365.483E-04 0.0001

It,
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Su mrar : RE.S-A Default Farameters

File : Plunrroci: Subs.rface Mcdil-so- HLMES9ARM-I.RAO

( Tcta2 Dose Contribu_.ons TDOSE(i,p,t) for OndliwdualRad.ionuclides .i. and Pathways (p;

As mersmyr and Fraction of Total Dose At t = 1. 000E02 years.

Water Dependent Pathways

Water

Radi o-

Nucl1ide mrern/yr fract.

Am-24i 5.857E-01 0.0975

C- 14 Q.OOE000 0.0000

C-n-24 3 3.1;9E-02 0.0052

Co-60 1.066E-06 0.0000

Cs-134 2.131E-18 0.0000

Cs-13
7  

9.428E-01 0.1570

Eu-150 3.071E-07 0.0000

Fe-55 9.9"4E-14 0.0000

H-3 0.00000 0.0000

I-129 3.473E-03 0.0006

Na-22 6.036E-1S 0.0000

Nb-94 1.145E-03 7.0002

Ni1-59 5.570E-0 0.0001

Ni-63 3.013E-02 0.0050

Pu-2
3
8 4.472E-02 0.0074

Pu-2
3
9 1.289E-01 0.0215

- U741  
1.322E-01 O.0220

4.611E-02 0.0077

Sr-sO 3.161E-01 0.0526

Tc-99 2.401E-03 0.0004

U-234 . 2.694E-02 0.0026

Total 2.2930Z00 0.3801

mrem/yr fract. mrca/yr frect.

1.132E-03 0.0002

O .OOOE+OO O. 0000

6.068E-05 0.0000

2.062E-08 O.0000

2.747E-19 0.0000

1.216E-01 0.0202

9.695E-10 0.0000

0.158E-15 0.0000

0.0000E00 0.0000

3.972E-06 0.0000

7. 70E-18 0.0000

2.214E-05 0.0000

3.595E-06 0.0000

1.942E-04 0.0006

0.642E-05 0.0000

2.492E-04 0.0000

2.556E-04 0.0000

8.913E-05 0.0000

I.223E-03 0.0002

3.096E-06 0.0000

I.110E-05 0.0000

1.249E-01 0.0208

O0.000E+00 0.0000

O.OOOE+00O 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOEOO 0.0000

0.000E.00 0.0000

O.OOOE+00 0.0000

O.OO0E+00 0.0000

0.000E+00 0.0000

O.000E.00 0.0000

0.OOOE+00 0.0000

0.0OOOE+00 0.0000

0.0OOE+00 0.0000

O.OOOE-00 0.0000

O.OOOE-00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

0,000 00 0.0000

O.OOOE+00 0.0000

O.0OOE00 0.0000

0.0000:00 0.0000

Plant

mrerm/yr tract.

3-259E-01 0.,549

O.OOOE+00 0.0000

1.768E-02 0.0029

6,01iE-07 0.0000

1.211E-1S 0.0000

5.358E-01 0.0892

1.730E-07 0.0000

5.061E-14 0.0000

O.OOOE+00 0.0000

1.969E-03 0,0003

3.437E-15 0.0000

6.462E-04 0.0001

3.176E-04 0.0001

1.715E-02 0.0029

2.518E-02 0.0042

7.260E-02 0.0121

7.447E-02 0.0124

2.59
7
E-02 0.0043

l.S99E-01 0.0316

2.831E-03 0.0005

9.542E-03 0.0016

1.304E+00 0.2171

Mea t

mrem/yr fract.

4.153E-04 0.0001

O.OOOE+00 0.0000

9.07 3E-06 0.0000

3.029E-07 0.0000

9.062E-19 0.0000

4.023E-01 0.0670

8. 700E-09 0.0000

2.549E-14 0.0000

0. 000E+00 0.0000

3,.4733-04 0.0001

6.661E-1S 0.0000

4.867E-09 0.0000

3.956E-05 0,0000

2.137E-03 0.0004

6.337E-05 0.0000

1.826E-04 0.0000

9.386E-05 0.0000

6.530E-05 0.0000

3.624E-02 0.0060

3.725E-06 0.0000

e.167E-05 0.0000

4.420E-01 0.0736

Mil4k

mrem/yr fract.

9.265E-05 0.0000

O.OOOE+00 0.0000

4.954E-06 0.0000

I .690E-07 0.0000

1.349E-18 0.0000

5.979E-01 0.0996

4.85SE-10 0.0000

2.133E-15 0.0000

0.OOOE+00 0.0000

2.761E-03 0.0005

1.913E-14 0.0000

1.812E-07 0.0000

8.832E-04 0.0001

4.771E-02 0.0079

4.142E-06 0.0000

1.019E-05 0.0000

2.090E-05 0.0000

1.646E-06 0.0000

5.038E-02 0.004

2.043E-04 0.0000

8.036E-04 0.000o

7,008E-01 0.1167

All Pathwayso

mrem/yr fract.

9.815E-01 0.1634

0.00O-00 0.0000

5.459E-02 0.0091

I.181E-05 0.0000

2.632E-16 0.0000

3.046E+00 0.5072

S.330E-05 0.0000

1.709E-13 0.0000

0.000E+00 0.0000

8.64SE-03 0.0014

9.874E-14 0.0000

4.223E-01 0.0703

2.117E-03 0.0004

1.143E-01 0.0190

8.741E-02 0.0146

2.520E-01 0.0420

2.210E-01 0.0368

9.426E-02 0.0157

6.725E-01 0.1120

1.894E-02 0.0032

2.969E-02 0.0049

6.006E+00 1.0000

Sum of all water independent and dependent pathways.

r:
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Sumrmary : R0SRZA0 Default F-arareters

File : Plumbrork Subsurface Modified HLSMEARMIX.RAD

Total Dose Contributions TDOSE(i,P,tl for didividual 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)

Glround

Radio-

Nuclide mrem/yr fract.

.Aj,-241 i.808E-03 0.0012

C-14 O.000E+00 0.0000

Cm-243 1.741E-05 0.0000

Co-60 4.133E-18 0.0000

Cs-134 G.O0E+00 0.0000

Cs-137 1.51iE-05 0.0000

Eu-154 1.08SE-11 0.0000

Fe-55 0.000E+00 0.0000

H'-3 Q.OOOE+00 0.0000

1-129 1.164E-11 0.0000

Na-22 O.OOOE+00 0.0000

Nb-94 3.721E-01 0.248S

Ni-59 O.OOOE+00 0.0000

Ni-63 O.0OOE+00 0.0000

Pu-238 6.325E-07 0.0000

Pu-239 1.460E-05 0.0000

241 3.928E-04 0.0003

- 3.070E-06 0.0000

.s ', 7.478E-11 0.0000

Tc-99 1.120E-09 0.0000

U-234 1.946E-05 0.0000

Total 3.744E-01 0.2503

Inhalation Radon PIant Meat Mill:

mremlyr fract.

1.331E-04 0.0001

G.OOOEG00 0.0000

2.476E-07 0.0000

4.181E-25 0.0000

0.OOOE+00 0.0000

1.066E-12 0.0000

3.02SE-18 0.0000

O.OOOE00 0.0000

0.000E+00 0.0000

1.110E-5 0.0000

O.OOOE+00 0.0000

1.199E-07 0.000D

4.604E-10 0.0000

4.985E-09 0.0000

1.123E-05 0.0000

1.546E-04 0.0001

2.891E-05 0.0000

6.934E-05 0.0000

2.9S2E-14 0.0000

5.426E-13 0.0000

8.880E-06 0.0000

9.064E-04 0.0003

mrem/yr fract.

0.000E00 0.0000

O.O0E+Q00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE00 0.0000

O.0OOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.0OOE+00 0.0000

O.OOOE+0 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.00O0+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

3.522E-02 0.0235

0.000E+00 0.0000

6.562E-05 0.0000

1.321E-19 0.0000

0.000E+00 0.0000

2.150E-06 0.0000

8.132E-15 0.0000

0.0000+00 0.0000

O.OOOE+00 0.0000

1.135E-09 0.0000

0.0000+00 0.0000

6.651E-04 0.0004

5.75SE-05 0.0000

7.353E-04 0.0005

2.952E-03 0.0020

4.106E-02 0.0275

7.650E-03 0.0051

1.825E-02 0.0122

3.365E-08 0.0000

1.531E-05 0.0000

1.561£-03 0.0010

1.082E-01 0.0724

mnren:/y'r frect.

5.005E-C4 0.0003

0.OOE+00 0.0000

1.460E-06 0.0000

2.182E-20 0.0000

O.OOOE+00 0.0000

7.588E-07 0.0000

1.895E-15 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

1.492E-10 0.0000

O.OOOE+00 0.0000

6.526E-09 0.0000

2.980E-06 0.0000

3.805E-05 0.0000

8.384E-05 0.0001

1.166E-03 0.0008

1.087E-04 0.0001

5.182E-04 0.0003

1.540E-09 0.0000

7.396E-09 0.0000

6.103E-05 0.0000

2.482E-03 0.0017

mrem/yr fract.

4.604E-05 0.0000

O.OOE+00 0.0000

5.463E-08 0.0000

7.801E-21 0.0000

O.OOOE+00 0.0000

6.445E-07 0.0000

4.476E-17 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

6.054E-10 0.0000

O.OOOE+00 0.0000

1.131E-07 0.0000

3.947E-05 0.0000

5.039E-04 0.0003

2.256E-06 0.0000

2.690E-05 0.0000

1.OOOE-05 0.0000

1.196E-05 0.0000

1.601E-09 0.0000

3.332E-07 0.0000

2.521E-04 0.0002

9.938E-04 0.0006

Soil

marem/vr fract.

5.314E-03 0.0036

O.OOOE+OO 0.0000

9.929E-06 0.0000

2.502E-22 0.0000

O.OOOE+00 0.0000

8.136E-09 0.0000

4.926E-16 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

8.575E-12 0.0000

O.OOOE+00 0.0000

1.008E-05 0.0000

1.745E-07 0.0000

2.228E-06 0.0000

4.465E-04 0.0003

6.213E-03 0.0042

1.155E-03 0.0008

2.762E-03 0.0018

1.697E-11 0.0000

4.633E-10 0.0000

9.295E-05 0.0001

1.601E-02 0.0107
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Sur.rv : .RESRAD Default Paramreters

File : zlurbr ol- S bsurface !looIfled -LS0MiRMTIX.RAD

7..
Total Dose Contributiors DOSEi, p, t) for Indidv4dual 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.

Ams-241 3.643E-01 0.2435

C-14 O.OOOE+00 0.0000

Cm-243 3-530E-04 0.0002

Co-60 4.425E-19 0.0000

Cs-134 O.OOOE+OD 0.0000

Cs-137 3.676E-05 0.0000

Eu-154 3.755E-14 0.0000

Fe-55 O.OOOE00 0.0000

H-S3 O.OOOE00 0.0000

1-129 7.577E-09 0.0000

Na-22 0.000E+00 0.0000

Nb-94 9.453E-04 0.0006

Ni-S 1.651E-04 0.0001

Ni-63 2.10SE-03 0.0014

Pu-238 8.398E-03 0.0056

Pu-239 1.167E-01 0.0780

-241 e.2S8E-02 0.0554

*2 4.213E-02 0.0282

.2.0 1.380E-07 0.0000

Tc-99 2.593E-06 0.0000

U-234 1.335E-02 0.009

Total 6.313E-01 0.4221

Fish Radon Plant Heat M1ilk All Pathwaysf

mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrems/yr fract.

7.041E-04 0.0005

0.000O+00 0.0000

6.823E-07 0.0000

8.555E-21 0.0000

O.OOOE+00 0.0000

4.740E-06 0.0000

1.210E-16 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

1.955E-10 0.0000

O.OOE+00 0.0000

1.8270-05 0.0000

1.064E-06 0.0000

1.358E-05 0.0000

1.621E-05 0.0000

2.255E-04 0.0002

1.602E-04 0.0001

8.1440-05 0.0001

5.338E-10 0.0000

3.343E-09 0.0000

1.0370-05 0.0000

1.236E-03 0.0008

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OO0E+00 0.0000

O.OOOE+00 0.0000

0.OOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

OOOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OO0E+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

0.000E+00 0.0000

OOOOE+00 0.0000

0.OOOE00 0.0000

O.OO0E+00 0.0000

0.000E+00 0.0000

2.052E-01 0.1372

O.OOOE+00 0.0000

1.988E-04 0.0001

2.536E-19 0.0000

O.OOOE+00 0.0000

2.089E-05 0.0000

2.116E-14 0.000

O.OOOE+00 0.0000

O.OOOE400 0.0000

4.290E-08 0.0000

O.OOOE+00 0.0000

5.335E-04 0.0004

9.397E-05 0.0001

1.200E-03 0.0008

4.730E-03 0.0032

6.570E-02 0.0439

4.66SE-02 0.0312

2.373E-02 0.0159

8.286E-08 0.0000

3.057E-06 0.0000

7.523E-03 0.0050

3.556E-01 0.2377

2.592E-04 0.0002

O.OOOE+00 0.0000

2.618E-07 0.0000

1.257E-19 0.0000

0.000E+00 0.0000

1.569E-05 0.0000

1.064E-15 0.0000

O.OOOE*00 0.0000

O.OOOE+00 0.0000

7.567E-09 0.0000

O.OOOE+00 0.0000

4.017E-09 0.0000

1.171E-05 0.0000

1.495E-04 0.0002

1.195E-05 0.0000

1.652E-04 0.0001

5.895E-05 0.0000

5.966E-05 0.0000

1.582E-08 0.0000

4.022E-09 0.0000

6.517E-05 0.0000

7.973E-04 0.0005

5.764E-05 0.0000

O.OOOE400 0.0000

4.481E-08 0.0000

7.011E-20 0.0000

O.OOOE+00 0.0000

2.331E-05 0.0000

5.940E-17 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

6.015E-08 0.0000

0.0000+00 0.0000

1.496E-07 0.0000

2.614E-04 0.0002

3.337E-03 0.0022

1.479E-06 0.0000

9.226E-06 0.0000

1.311E-05 0.0000

3.332E-06 0.0000

2.199E-08 0.0000

2.206E-07 0.0000

6.324E-04 0.0004

4.340E-03 0.0029

e.135E-01 0.4102

O.OOE+00 0.0000

6.475E-04 0.0004

5.195E-18 0.0000

O.OOOE+00 0.0000

1.201E-04 0.0001

l.095E-11 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

1.885E-07 0.0000

O.OOOE+00 0.0000

3.743E-01 0.2503

6.334E-04 0.0004

8.087E-03 0.0054

1.665E-02 0.0111

2.314E-01 0.1547

1.391E-01 0.0930

8.762E-02 0.0536

2.960E-07 0.0000

2.253E-05 0.0000

2.358E-02 0.0158

1.496E+00 2.0000

'Sums of all -ater independent and dependent pathways.

r
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Sum~marv : RESRAD Default Parameters

File : Plumbroo'- Subsurface Modiifed HLSI-EAŽ-hI..F.D

r;- Total Dose Contributions TDOSE!ip,t) for Individual Radionuclides fi) and Pathways (p3

-As mremn/vr and Fraction of Total Dose At ; = 1.000E+03 years

Water Independe;t Pathways fInhalation excludes radoni

Ground

Radio-

Nuclide rnrem/vr fract.

An-241 4.461E-04 0.0007

C-14 O.OOOE+00 0.0000

Cm-243 1.549E-08 0.0000

Co-60 0.000Es00 0.0000

Cs-134 0.000E+00 0.0000

Cs-137 7.185E-21 0.0000

Eu-154 0.000E+00 0.0000

Fe-SS O.OOOE+00 0.0000

B-3 0.000E+00 0.0000

T-129 7.215E-28 0.0000

Na-22 O.OOOE+00 0.0000

Nb-94 2.442E-01 0.38?7

Ni-S9 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-238 9.720E-08 0.0000

Pu-239 1.323E-05 0.0000

r -241 9.687E-05 0.0002

.2 2.874£-06 0.0000

J) O.OOOE+OO 0.0000

Tc-99 5.349E-20 0.0000

U-234 8.423E-05 0.0001

Total 2.449E-01 0.3898

Inhalation Radon Plant Meat Milk Soil

mrem/yr fract.

3.241E-05 0.0001

O.OOOE400 0.0000

1.631E-07 0.0000

0.0000E0oo 0.0000

O.OOOE+00 0.0000

5.065E-28 0.0000

0.000+0 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

6.879E-32 0.0000

O.OOOE00 0.0000

7.870E-06 0.0000

8.332E-12 0.0000

5.795E-13 0.0000

4.827E-08 0.0000

1.399E-04 0.0002

7.042E-06 0.0000

6.492E-05 0.0001

0.000E400 0.0000

2.882E-23 0.0000

4.955E-06 0.0000

2.455E-04 0.0004

mrem/yr fract.

0.000E-00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

0.000E00 0.0000

O.OOOE+O 6.0000

O.OOOE+00 0.0000

0.OOOE400 0.0000

0.OGOE+OO 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+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.O0OE+00 0.0000

O.0OOOE+OO 0.0000

O.OOOE+00 0.0000

0.000E-00 0.0000

0.000E400 0.0000

mrem/yr fract.

a .68E0-C3 0.0238

O.OOOE+00 0.0000

4.334E-05 0.0001

O.OOOE+00 0.0000

O.OOOE00 0.0000

1.022E-21 0.0000

0.000E+00 0.0000

O.OOO+00 0.0000

O.OOOE+00 0.0000

7.033E-26 0.0000

0.000+00 0.0000

4.365E-04 0.0007

1.042E-06 0.0000

8.5470E-08 0.0000

1.225E-05 0.0000

3.717E-02 0.0592

1.886E-03 0.0030

1.709E-02 0.0272

O.OOOE+00 0.0000

8.129E-16 0.0000

1.045E-03 0.0017

6.637E-02 0.1056

1.240E-04 0.0002

O.OOOE+00 0.0000

1.231E-06 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.607E-22 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

9.247E-27 0.0000

O.OOOE+00 0.0000

4.283E-09 0.0000

5.392E-00 0.0000

4.423E-09 0.0000

3.593E-07 0.0000

1.055E-03 0.0017

2.692E-05 0.0000

4.852E-04 0.0008

O.OOOE+0 0. 0000

3.928E-19 0.0000

3.711E-05 0.0001

1.730E-03 0.0028

mrem/yr fract. nrem/yr fract.

1.124E-05 0.0000

O.OOOE+00 0.0000

2.840E-08 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

3.064E-22 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

3.753E-26 0.0000

O.OOOE+00 0.0000

7.421P-08 0.0000

7.142E-07 0.0000

5.858E-08 0.0000

2.125E-07 0.0000

2.435E-05 0.0000

2.442E-06 0.0000

1.120E-05 0.0000

O.OOOE+00 0.0000

1.769E-17 0.0000

1.428E-04 0.0002

1.931E-04 0.0003

mrem/yr fract.

1.295E-03 0.0021

0.000E+00 0.0000

6.558E-06 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.868E-24 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

5.315E-28 0.0000

O.OOOE+00 0.0000

6.612E-06 0.0000

3.157E-09 0.0000

2.590E-10 0.0000

1.712E-06 0.0000

5.624E-03 0.0090

2.813E-04 0.0004

2.585E-03 0.0041

0.OOOE+00 0.0000

2.461E-20 0.0000

5.348E-05 0.0001

9.853E-03 0.0157

r~
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Summearv RESRAD ODefault Parameters

File :P Iumsbrock Subsurface iModjfied HLSMZA9I4IX.R.DV

Total Dose Contributions TDOSEOS,p,t) for Individual Radionuclides (i) and Pathwavs (D)

As mrez./yr and Fraction of Total Dose At t = l.OOOE+03 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr Iract.

Am-241

C-14

Cm-243

Co-60

Cs-134

Cs-137

Eu-154

Fe-55

H-3

I-129

Na-22

Nb-94

Ni-59

Ni-63

Pu-238

Pu-239

2 45

Tc-99

U-234

Tota1

6.573E-02 0.1046

O.OOOE+00 0.0000

9.345E-05 0.0001

O.OOOE+00 0.0000

O.OOOE+00 0.0000

1.294E-20 0.0000

O.OOOE+00 O.OODO

O.OOOE+00 0.0000

0.OOE+00 0.0000

3.478E-24 0.0000

O.OOOE+0O 0.0000

4.593E-04 0.0007

2.211E-06 0.0000

1.814E-07 0.0000

3.110E-05 0.0000

7.817E-02 0.1244

1.496E-02 0.0238

2.920E-02 0.0465

O.OOOE+00 0.0000

1.020E-16 0.0000

5.834E-03 0.0093

Fish

mrem/yr fract.

1.271E-04 0.0002

O.OOOE+00 0.0000

1.S07E-07 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

1.66SE-21 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

8.972E-27 0.0000

O.OOOE+00 0.0000

8.879E-06 0.0000

1.425E-08 0.0000

1.169E-09 0.0000

5.803E-08 0.0000

1.511E-04 0.0002

2.891E-05 0.0000

5.645E-05 0.0001

O.OOOE+00 0.0000

1.315E-19 0.0000

1.154E-05 0.0000

Radon

mremr/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.ODOE000 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0DOE+00 0.0000

O.OOOE+00 C.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

Plant

mrern/yr fract.

3.702E-02 0.0589

0.000E+00 0.0000

5.263E-05 0.0002

O.OOOE+0O 0.0000

O.OOOE+00 0.0000

7.354E-21 0.0000

O.OOOE+00 0.0000

O.OOOE+0 0.6000

O.OOOE+00 0.0000

1.969E-24 0.0000

O.OOOE+00 0.0000

2.592E-04 0.0004

1.259E-06 0.0000

1.033E-07 0.0000

1.752E-05 0.0000

4.403E-02 0.0701

8.423E-03 0.0134

1.645E-02 0.0262

O.OOOE+00 0.0000

1.202E-16 0.0000

3.288E-03 0.0052

1.095E-01 0.1744

Meat

mtern/yr fract.

4.779E-05 0.0001

0.000E00 0.0000

1.323E-07 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

5.521E-21 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0OOE+00 0.0000

3.473E-25 0.0000

O.OOOE+00 0.0000

1.952E-09 0.0000

1.569E-07 0.0000

1.287E-08 0.0000

7.663E-08 0.0000

1.107E-04 0.0002

1.086E-05 0.0000

4.136E-05 0.0001

0.0000E+0 0.0000

1.582E-19 0.0000

3.178E-05 0.0001

2.429E-04 0.0004

Milk

mrem/yr fract.

1.042E-05 0.0000

O.OOOE+00 0.0000

7.393E-09 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

S.206E-21 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

2.761E-24 0.0000

O.OOOE+00 0.0000

7.266E-08 0.0000

3.502E-06 0.0000

2.872E-07 0.0000

3.924E-07 0.0000

6.184E-06 0.0000

2.371E-06 0.0000

2.310E-06 0.0000

O.OOOE+00 0.0000

8.675E-18 0.0000

2.710E-04 0.0004

-.965E-04 0.0005

All Pathways-

mrem/yr fract.

1.135E-01 0.1807

O.OOOE+00 0.0000

2.977E-04 0.0003

O.OOOE+00 0.0000

O.OOOE+00 0.0000

4.457E-20 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

8.682E-24 0.0000

0.000E+00 0.0000

2.454E-01 0.3906

S.957E-06 0.0000

7.347E-07 0.0000

6.382E-05 0.0001

1.665E-01 0.2650

2.572E-02 0.0409

6.599E-02 O.1050

O.OOOE+00 0.0000

1.062E-15 0.0000

1.080E-02 0.0172

6.282E-01 1.00003.8442E-04 0.0006 O.QOOE+00 0.00001.945E-01 0.3096

Surr of a ' water independent and dependent pathways.

I,
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Sumnrry RESRAD Default Parameters

File : Plumbrooik Subsurface Modified HLSMSEARMIX.qAD

Dose/Source Ratios Sunmed Over All Path1avs

Farent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(j,t, (mrem/yr)i/pCi/g)

1i) CJ) Fraction* t= O.OOOE+00 1OOOE+00 3.000E+00 1.0005E+0 3.0005+01 1.000E+02 3.000E+02 1.000E+03

APm-241 AM-241

Am-241 Np-237

A.m-241 0-233

Am-241 Th-229

Am-241 TLSR11)

l.000E+00

3.0ODE+00

1 .OOOE+00

1 .OOOE+00

6.524E+00 6.509E+00 6.479E+00 6.374E+00 6.083E+00 5.165E+00 3.227E+00 5.960E-01

7.567E-06 1.465E-05

8.738E-12 2.107E-11

2.372E-11 2.373E-11

6.524E+00 6.509E+00

2.S74E-05 7.737E-0S 2.305E-04

6.466E-11 4.106E-10 2.941E-09

2.376E-11 2.387E-11 2.47SE-13

6.479E+00 6.374E+00 6.0S4E+00

6.3 40E-04

2.579E-08

4 .785E-11

5.166E+00

1.343E-03 1.557E-03

1.405E-07 3.040E-07

4.566E-10 5.811E-09

3.229E+00 5.975E-0O

C-14 C-14 1.000E+00 3.471E+00 1.669E-03 1.984E-03 3.318E-10 9.626E-30 0.O0OE+00 O.OOOE+00 0.OOOE+00

Cm- 2 4 3

Cm-243

Cm-243

Cm-243

Cm-243

Cm-243

Cm- 24 3

Cm-243

Cm-243

Cm-243

;2 4 3

it. _3

Cm- 24 3

Pu-239

U-235

Pa- 23 -

Ac- 227

ZDSR(j)

Cm-243

Am-243

Pu-239

0-235

Pe-231

Ac-227

0DSR (t)

9.976E-0l

9.976E-01

9.976E-01

9.97 6E-01

9.97 6E-01

2.4 00E-03

2.400E-03

2.400E-03

2.400E-03

2.400E-03

2.400£-03

5.115E+00 4.988E+00 4.744E+00 3.980E+00 2.410E+00 4.162E-01

8.456E-05 1.412E-04 2.497E-04

3.22-E-14

2.628E-14

3.519E-14

5.135E+00

1.231E-02

4.368E-05

8.4 44E-11

9.295E-19

1.425E-16

1. 909E-1 6

1.235E-02

9.6025-14 3.327E-13

2.597E-14 2.627E-14

3.454E-14 3.342E-14

4.989E+00 4.745E+00

1.200E-02 1.141E-02

7.2765-05 1.280-04

1.579E-10 3.339E-10

1.192E-18 1.728E-16

1.794E-16 2.496E-16

2.403E-16 3.341E-16

1.207E-02 1.154E-02

5.888E-04 1.280E-03 2.116E-03

2.209E-12 3.456E-11 9.419E-13

4.641E-14 4.584E-13 9.470E-12

3.600E-14 3.062E-13 1.345E-11

3.981E+00 2.411E+00 4.193E-01

9.576E-03 5.798E-03 1.001E-03

2.926E-04 5.738E-04 6.033E-04

1.243E-09 5.576E-09 2.495E-08

2.747E-03 6.170E-11

2.115E-03 1.521E-03

3.3165-10 7.154E-10

9.2205-11 3.885E-10

1.909E-10 8.951E-10

4.863E-03 1.5215-03

6.609E-06 1.484E-13

1.113E-04 1.325E-07

4.754E-08 3.791E-08

5.235E-15 1.630E-14

1.343E-15 8.446E-15

2.551E-15 1.935E-14

1.179E-04 1.704E-07

4.911E-18

4.596E-16

6.149E-16

9.868E-03

3.932E-17 6.739E-16

8.119E-16 9.069E-16

1.085E-15 1.2095E-15

6.372E-03 1.605E-03

Co-60 Co-60 3.000E+00

Cs-134 Cs-134 1.0000E+0

Cs-137 Cs-137 l0.000E00

Eu-154 Eu-1S4 2.000+00

Fe-IS Fe-55 1.000E+00

7.479E+00 6.487E+00 4.S83E+00 1.803E+00 1.048E-01 4.961E-06 2.183E-18 O.OOOE+00

3.5525+00 2.138E+00 1.295E+00 1.230E-01 1.473E-04 8.774E-11 4.624E-44 O.OOOE+00

3.109E+01 1.054E+O1 9.527E+00 6.693E+00 2.424E+00 6.973E-02 2.749E-06 1.020E-21

2.877E+OQ 2.656E+00 2.268E+00 1.303E+00 2.672E-0 1.0425-03 3.3685-20 3.3225-34

.-.646E-02 2.781E-02 1.617E-02 2.427E-03 1.075E-05 6.215E-14 1.800E-37 0.0005+00

H4-3 H-3 1.000E+00 7.005E-03 1.634E-02 9.749E-04 3.060E-08 4.984E-21 0.OOOE+00 0.0005400 O.OOOE+00

2-129 T-129 1.000E+00

Na-22 Na-22 l000E00

Nb-94 Nb-94 1.00OE+00

Ni-59 Ni-S9 1.000E+00

Ni-63 Ni-63 .0005E+00

9.239E+01 9.759E+01 7.868E+01 5.405E+01 3.849E501 4.323E-01 9.425E-06 4.341E-22

7.467E+OO 5.610E+00 3.180E+00 4.341E-01 1.467E-03 3.291E-12 6.392E-37 O.OOOE500

3.73 O5M00 3.736+500 3.731E500 3.715E+00 3.6715+00 3.519E+00 3.119E+00 2.045E+00

1.371E-02 1.164E-02 1.150E-02 1.103E-02 9.779E-03 6.415E-03 1.919E-03 2.714E-OS

3.207E-02 3.1655-02 3.082E-02 2.810E-02 2.156E-02 8.540E-03 6.040E-04 5.487E-08

r
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Summarv : RESPAD Default Parametecs

File : Flumbrook Subsurface Modified HLSME9AR7I-X .r:.D

f Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(j,t) (mrem/yr)/(pCi/g)

(i) t1) Fraction' t- 0.OOOE+00 1.000E+00 3.00OE+00 1.OOOE+01 3.0000E+1 1.000E+02 3.000E+02 1OOOE+03

Pu- 238

Pu-238

Pu-238

Pu-238

Pu-238

Pu-238

Pu-238

J-234

Tb-230

Ra-226

Pb-210

rDSR(j)

l.000E+00

1.000E+00

1.0000E+O

1.000E+00

1.000E+00

i.ol9E+00 1.804E+00 1.775E+00 1.675E+00 1.419E+00 7,944E-01 1.531E-01 4.400E-04

4.345E-06 7.465E-06

6.055E-12 1.109E-11

3.973E-12 4.497E-12

2.087E-11 2.1829-1l

1.819E+00 1.804E+0O

1.363E-05 3.429E-05

2.609E-11 1.304E-10

'.538E-12 6.557E-11

.398E-11 4.397E-11

1,775E+00 1.675E+00

8.616E-05

8.354E-10

1.248E-09

7,202E-10

1.419E+00

2.035E-04 2.746E-04 1.284E-04

6.864E-09 3.688E-08 1.281E-07

3.4 39E-08

4.226E-08

7.94 6E-03

5.140E-07

9.724E-07

1.514E-0O

3.788E-06

7 .859E-06

5.802E-04

Pu-239

Pu-239

Pu-239

Pu-239

Pu-239

Pu-239

U-235

Pa-231

Ac-227

7DSR ( )

1.000E+00

1.O0OE+00

1.OOOE+0O

1.000E00

2,021E+00 2.020E+00 2.018E+00 2.012E+00 1.996E+00

1.566E-09 2.890E-09 5.533E-09 1.472E-08 4.044E-08

9.303E-12

7.561E-12

2.021E+00

2.618E-11 4.0S6E-11

8.244E-12 1.253E-11

2.020E+00 2.016E+00

2.393E-10 1.715E-09

8.788E-11 1.354E-09

2.012E+00 1.996E+00

1.938E+00

1.245E-07

1.569E-08

2.4 57E-08

1.938E+00

1.780E+00 1.281E+00

3.191E-07 6.216E-07

9.689E-0 3.404E-07

2.046E-07 .7.842E-07

1.780E+00 1.281E+00

Pu-241

Pu-241

Pu-241

Pu-24 I

Pu-241

Pu-24 2

C
Pu ..e2

Pu-241

Pu-241

Pu-2 41

Pu -24 1

Am-241

Np-237

(3-233

Th-229

ZDSR (5)

3.000E+00

1.OOOE+00

1. 0009÷00

l.OOOE+00

1.OOOE+00

3.818E-02

1.477E-02

.5019E-09

3.08SE-14

2.665E-13

5.295E-02

3.537E-02

2.471E-02

2.615E-0O

5.31SE-14

2.927E-13

6.10SE-02

3.301E-02 2.350E-02

4.315E-02 9.455E-02

9.254E-0G 6.002E-07

1.798E-13 2.346E-12

3.426E-13 4.805E-13

7.616E-02 1.182E-02

8.906E-03

1.688E-01

5.507E-06

3.736E-l1

7.020E-13

2.777E-01

2. 982E-04

1.854E-01

1.707E-05

6.219E-10

1.308E-12

1.857E-02

1.S16E-0 3.101E-23

1.169E-01 2.156E-02

4.39oE-05 5.319E-05

4.422E-09 1.052E-08

2.299E-il l.867E-10

1.169E-01 2.162E-02

Pu-242

No--237

UI-233

Th-229

5LDSfi5)

2.450E-0O

2,450E-05

2.450E-05

2.4 50E-05

9.354E-07 f.i911E-07

1.846E-10 3.501E-10

1.734E-16 4.754E-16

7.513E-l 8.821E-18

9.356E-07 9.914E-07

S.0
8
7E-0

7 
5.75SE-07

6.583E-10 1.525E-09

1.506E-15 8.854E-15

1.131E-17 1.916E-17

3.093E-07 5.773E-07

2.l82E-07 7,307E-09

2-826E-09 3.407E-09

4.901E-14 2.21SE-13

4,448E-13

2.954E-09

4.7S9E-13

7.597E-2S

1 .46SE-09

3.628E-13

4.356E-17 2.767E-16 2.072E-15 1.075E-14

2.210E-07 1.071E-08 28.55E-09 1.468E-09

Pu-242

Pu-242

Pu-242

Pu-242

Pu- 24 2

Pu-242

Pu-242

U-238

(3-234

T.r-230

Ra-226

Pb-210

ZDSR(i)

1. 000E+00

l.OO9E+00

3. QQEOO00

1. 0009÷+00

1.0OE+00

1.629E+01 1.627E+03 1.626E+00 1.622E+00

2.299E-1C 4.026E-10 7.475E-10

3.19SE-13 3.203E-13 3.235E-13

-.739E-13 '.735E-13 7.729E-13

2.000E-12 1.999E-12 1.937E-12

l_0Q3E-11 1.0639-11 1.062E-11

1 947E-09

3. 486E-13

7. 706E-13

1.991E-12

1.059E-ll

1.611E+00 1.571E+00 1.460E900

5.301E-09 1.624E-08 4.133E-08

5.492E-13 2,599E-12 1.709E-11

7.641E-13 7. -34E-13 6.790E-13

1.974E-12 1.916E-12 1.762E-12

1.050E-11 1.018E-11 9.329E-12

l.OOE+00

'.772E-08

9,378E-ll

4.990E-13

1:792E-12

7.595E-12

1.628E+0Q 1.627E+60 1.626E+00 1.622E+00 1.611E+00 1.571E+00 1.460E+00 1.l00E+00

Sr-90 Sr-90 1.000iE00

Tc-99 Tc-99 1.000E+0O

U-234 U(-234 1.000E00

U-234 Th-230 1.000E+0Q

U-234 Ra-226 1.000E900

U-234 Pb-210 l.000E+0Q

U-234 . rDSR( i

3.9BOE+01 3.70QE+01 3.196E+01 1.915E+01 4.433E+00 2.645E-02 1.164E-0Q 6.343E-31

9.692E-Oi 9.361E-01 9.7479E-0 6.900E-01 ,503E-01 3.265E-02 3.712E-05 1.o31E-l5

,113E+00Q 1.12E9-00 1-109E+00 1 .100E+00 1 .7749-00 9.,85E-01 7.774E-01 3.216E-01

144279-7E 2,074E-06 3.305E-06 7.593E-06 1.969E-05 6.,259E-05 16229-04 3.9639-04

1,430E-0Q 2,925E-07 S.76SE-07 5.866E-06 4.-2S9E-05 4.213E-04 2.799E-03 1.236E-02

4 .005E-0- 4.1479-07 5.033E-07 2.113E-06 3.040E-05 5,991E-04 5.587E-03 2,578E-02

1.123E+00 1.:12E+Q00 .109E+00 2 .00QE+0O .074E+00 9.S96E-01 7.860E-01 3.601E-02

'Branch

Irl-
Practioc is the cumulstivs factor for the j't principa2 radionuclide daughter: CUM9hF9j) = BPF(2V999(2)' ... 989(5).

includes contribrtions frros, associated (half-life • 0.5 vr) daughters.
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Summtrv : RESRAD Default 6arameters

<y File : Plumbrook Subsurface Modified HLSM6ARMIIC - Rr

I -.C

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

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

Nuclide

(il t= 0.000E+00

Am-241 3.832E+00

C-14 1.70E+Q01

Cm-243 4.876E+00

Co-6D 3.343E+00

Cs-134 7.038E+00

Cs-137 2.254E+00

Eu-154 8.691E400

Fe-55 6.857E+02

H.-3 3.569E+02

1-129 2.706E-0O

Na-22 3.348+00

Nb-94 6.68SEE00

Ni-59 2.134E-03

Ni-63 7.796E+02

Pu-238 1.374E+0l

Pu-239 1.237E+01

Pu-241 4.722E+02

Pu-242 1.536E+01

Sr-9S 6.282E-01

' 2.582E+01

t 2.246E+0O

l.OOOE+00

3.841E+00

1 480E+02

4.999E+00

3.854E+00

9.852E-00

2.371E+00

9.407E+00

S.990E+02

1.530E+03

.-854E-02

4.450E+0O

6.692E+00

2.147E+03

7.899E+02

1 ;86E+01

1.238E+01

4. 093E+02

1.536E+0O

6.757E-01

2. 67 1E+01

2.249E+01

1.260E+04

5.256E+00

5.122E+00

1.931E+Ol

2.624E+00

1.102E+03

1.546E+03

2.858E+04

378£-01

7.861E+00

6.701E+00

2.173E+03

8.111E+02

1.409E+01

1.2396+Ol

3.283E+02

1.537E+01

7.622E-01

2.858E+02

254E+0l

l.OOOE+01 3.000E+01 l.O0OE+02 3.000E+02 1.OOE+03

,.922E+00

7.535E+10

6.264E+00

1.386E+01

2.033E+02

742E+O0

1.919E+01

1.030E+04

B.171E+0O

4.626E-0O

5.759E+01

6.729E+00

2.267E+03

8. - 98E+02

1.493E+01

1.242E+01

2.118E+02

1.541E+01

1.3QSE+00

3.623E+01

673 0E+ 2

4.109E+00 4.8400+00 7.743E-00 4.184E001

'4.454E+12 *4.454E612 '4.454E+12 '4.454E+12

1.034E+01 5.9546+01 5.020E+03 1.644E+04

2.385E+02 5.039E+06 *1.131E+15 '1.1316+15

1.697E+05 '1.294E+15 '1.294E615 '1.294E+15

1.031E+01 3.585E02 9.096E+06 '8.701E+13

9.361E+01 2.399E+04 1.827E+11 '2.6396'24

2.326E6O6 4.022E+14 '7.409E+15 '2.409E+15

*9.594E+15 '9.5946±15 '9.594E+15 '9.5946+15

1.353E+00 5.7B3E+01 2.653E+06 '1.766E+08

1.704E+04 7.595E+12 '6.244E+15 *6.244E+15

6.811E+00 7.104E+00 8.015E+00 1.223E+0O

2.556E+03 3.897E+03 1.303E+04 9.211E+05

1.159E+03 2.928E+03 4.139E+04 4.556E+08

1.762E+01 3.146E+01 1.651E+02 4.309E+04

1.253E+01 1.290E+01 1.405E+01 1.952E+01

1.407E+02 1.346E+02 2.138E+02 1.1576+03

1.552E+01 1:591E+01 1.712E+01 2.273E+01

5.639E+00 9.453E+02 2.147E+09 '1.365E614

7.137E+01 7.656E+02 6.736E+05 '1.696E+10

2.327E+01 2.526E+01 3.181E+01 6.942E+01

'At specific activity limit

,
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Summary : RESR2 D Default Parameters

File : Plumbrook Subsurface Modified N9LSME5rRMIX.RAD

,, ;..

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

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

at tmin = time of minimum single radionuclide soil guideline

and at tmax - time of maximum total dose 0.OOE+00 years

Nuclide Initiai

(i% (pCi/9)

tmin

(years)

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

1pCi/g)

A-m-24 1

C-14

Cm-24-

Co-60

Cs-134

Cs-137

Eu-154

Fe-SS

H-3

i-129

Na-22

Nb-94

Ni-59

Ni-63

Pu-238

Pu-239

Pu-241

C .,-

--- Tc-99

VI-234

1.900E-01

2.Q00O-01

1.300E-01

2. 3830E-00

3.000E-02

4.369E+01

3.000E-02

2.750.E+00

8.290E+00

2. 000E-02

3.000E-02

1.200E-01

3.3002-01

1.339E+O2

1.lOOE-0

1.300E-01

1.1902+00

6.000E-02

2.543E+01

5.800E-01

3.000E-02

0. 0OOE+00

0.OOOE+00

0.00E+00

0.000E+00

0.OOOE+00

O.OOOE+00

0.OOOE+00

O.OOOE+00

0.OOOE+00

0.000E+00

0.000E+00

O.OOOE+00

O.OOOE+00

O.OOE+00

0.000E+00

0.000E+00

60.1 ± 0.1

O.OOOE+00

O.OOOE+00

O.OOOE+00

0.000E+00

6.524E+00

-1.4712+00

5. 128E+00

7 .479E+0

.552E+00

l.l09E+01

2. 877E+00

.646E-02

7.00SE-02

9.239E+02

7.467E+00

3.738E+00

1.171E-02

3.207E-02

1.4319E+00

2.021E+00

1.955E-01

1.628E200

3.980Q+01

9.682E-01

2.123E+00

3.832E+00

.7002E01

4.876E+00

3.343E200

7.038E+00

2.254E+00

8.691E+00

6.857E+02

3.569E+02

2.706E-01

.34SE+00

6.689E+00

2.134E+03

796E+02

1. 374E+01

1.237E+01

1.279E+02

2.536E+01

6.282E-01

2.582E+01

2.246E+01

6. 524E+00

1.471E+00

5.12SE+00

7.479E+00

3.552E+00

1.109E+01

2. 877E+00

3.646E-02

7.005F-02

9. 239E+01

7.467E+00

3.73SE+00

1.171E-02

3.207E-02

1. S19E+00

2.021E+00

5.295E-02

1.62SE+00

3. 9S0E+01

9.682E-01

2.113E+00

G(i,tmax)

(pCi/gl

3.832E+00

1.700E+01

4.876E+00

3.343E+00

7.039E+00

2.254E+00

8.691E+00

6.857E+02

3. 569E+02

.706E-01

3.348E+00

6.6S2E+00

2.134E+03

7.796E+02

1.374E+01

1.237E+01

4.722E+02

1.536E+01

6.282E-01

2. 582E+01

2.24 6E+01

r.
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Summary : RESRAD Default Parameters

File : Flumbrool Subsurface Modified HiSM8AhM1X hAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BR(i)

(j) (W

Am-241 Am-241 1.000E+00

Am-241 Pu-241 l-OOOE+00

Am-241 EDOSE~j)

DOSE(j,t), mrem/yr

t= 0.0008+OO 1.000E+00 3.000E+00 1.OOOE+01 3.000E+01 1,000E+02 3.000E+02 1.000E+03

1.240E+00 1,237E+00 1.231E+00 1.211E+00.1.156E+00 9.814E-01 6-132E-01 1-132E-01

1.758E-02 2.941E-02 5.135E-02 1.125E-01 2.008E-01 2.206E-01 1.391E-01 2.566E-02

1.257E+00 1.266E+00 1.282E+00 1.324E+00 1.357E+00 1.202E+00 7.523E-01 1.389E-01

Np-237

33p-23
7

Np-237

Np-237

Am-241 1. OOOE+00

Pu-241 I,000E+00

Pu-241 2.450E-05

ZDOSEtj)

1 442E-06

1 012E-08

2.196E-10

2.783E-06 5.461E-06 1.470E-05

3.112E-08 l.101E-07 7.143E-07

4.166E-10 7.834E-10 1.815E-09

4.000E-05 1.167E-04 2.551E-04

4.173E-06 2.031E-05 5,212E-05

3.363E-09 4.054E-09 .3,96E-09

2. 958E-04

6.330E-05

1.747E-09

1.452E-06 2.815E-06 5.572E-06 1.542E-05 4.417E-05 1.370E-04 3.073E-04 3.591E-04

U-233

Ll-233

U-233

U-233

Th-229

Th-229

Th-229

Th-229

Am-241 1.OOOE+00

Pu-241 1.000E+00

Pu-241 2.450E-05

SDOSE(j)

Am-241 1.00O+00

Pu-241 1.OOOE+00

Pu-241 2.450E-05

SDOSE()

1.660E-12

3. 675E-14

2. 063E-16

1.697E-12

4.507E-12

3.172E-13

8. 940E-1E

4.824E-12

4.003E-12

6.322E-14

5.657E-16

4.067E-12

4.509E-12

3.484E-13

1.050E-17

4.858E-12

1.229E-11 7.802E-11

2.140E-13 2.792E-12

1.792E-15 1.054E-14

5. 588E-10

4.446E-11

5.833E-14

4.899E-09 2.670E-08

7.401E-10 5.262E-09

2.640E-13 5.699E-13

5.777E-08

1.252E-08

4.317E-13

1.250E-11 8.082E-11 6.0133-10 5.640E-09 3.196E-08 7,029E-06

4.514E-12

4.066E-13

,.346E-17

4.920E-12

4.536E-12

5.718E-13

2.280E-17

5.108E-12

4.70SE-12

8.354E-13

5.183E-17

5.544E-12

9.092E-12

1.557E-12

3.292E-16

1.065E-11

a.676E-ll

1.54 6E-l1

2.466E-15

1.022E-10

1.104E-09

2,.222E-10

1.279E-14

1.326E-09

4

Cm-243

Cm- 24 3

C-14 1.000E.00

Cm-243 9.976E-01

Cm-243 2.400E-03

7D0SE;j)

2.941E-01 3.379E-02 3.96SE-04 6.636E-11 1.906E-30 O.OOOE+00 O,OOOE+00 O.OOOE+00

6,650E-01

1,600E-03

6.666E-01

6.485E-01 6.168E-01

1.560E-03 1.448E-03

6.501E-01 6.182E-01

5.174E-01 3.133E-01

1.245E-03 7.537E-04

5.187E-01 3.141E-01

5. 4 1OE-02

1.302E-04

5.423E-02

3.571E-04 8.021E-12

8.592E-07 1.930E-14

3.580E-04 P.040E-12

Pu-239

Pu-239

Pu-239

Pu-239

U-2 35

U1-235

U-235

C,- 2 35

Cm-243 9.976E-01

Cm-243 2.400E-03

Pu-239 l.OOOE+00

£DOSE0-)

Cm-24. 9.9
7
6E-01

Cm-243 2.400E-03

Pu-239 1.000E+00

£DOS C1)

1.099E-05

1.098E-li

2.627E-01

2,627E-01

4,191E-15

1.2098-19

2.036E-10

~,. 03~eE- 10C

,-835E-05 3.246E-05

2.052E-11 4.340E-11

2.626E-01 2.624E-01

2,62SE-01 2.624E-0l

1.248E-14 4.325E-14

1.537E-19 2.246E-19

3.757E-10 7.192E-10

2.757E-10 7.193E-10

7.654E-05 1.665E-04 2.751E-04

1.616E-10 7.249E-10 3-243E-09

2.616E-01 2.594E-01 2.520E-01

2.617E-01 2.596E-01 2-523E-01

2.750E-04 1.977E-04

6.180E-09 4.929E-09

2,314E-01 1-665E-01

2.317E-01 1.667E-01

4.311E-11 9.300E-1I

6.805E-16 2.119E-1i

4.149E-06 2.080E-08

4.15:E-08 8.090E-0P

2. 872E-13

6.385E-19

1. 914E-09

1.914E-09

1.892E-12 1.224E-11

5.111E-18 8.761E-17

5.257E-09 1.619E-08

5,259E-09 1.620E-08

Pa-231

Pa-231
Pa -2;31

P a -231,

Cm-243 9.976E-01

Cm- i l 2.400E-03

Fu-239 i.00E800

rOOSt (J

3.417E-15 3.1768-IS 3,416E-15 6.034E-15 5.959E-14 1.231E-12 1.199E-11 5.050E-11

1,853E-17 2,333E-17 3.244E-17 5.974E-17 1.055E-16 1.179E-16 1.745E-16 1.098E-15

1.209E-12 2.104E-12 5.312E-12 3.111E-11 2.230E-10 2.038E-09 1.260E-0 4.425E-06

1,213E-12 2.107E-12 5.315E-12 3.1llE-11 2.230E-10 2.040E-09 1.261E-08 4.430E-06

Ac-227

Ac-227

Ac-227

Ac-227

Cm-243 9.976E-01

Cm-243 2.400E-03

Pu-239 1.0l0E+00

7SEt(ji

4.57SE-15

2, 481E-17

9.829E-13

9.875E-13

4.490E-15 4.345E-15

3.124E-17 4.343E-17

1.072E-12 1.629E-12

1.C76E-12 1.633E-12

4.680E-15 3.980E-14

7.994E-17 1.411E-16

1.142E-11 1.760E-10

2.'43E-11 1.760E-10

1. 74 8E-12

1.571E-16

3.194E-09

3.195E-09

2.4 82E-11

3.317E-16

2.660E-08

2.663E-0O

1.164E-10

2.5 16E-15

1.019E-07

1.022E-07

Cm-243 2.4008-03. 5.679E-06 9.459E-06 1.664E-05 3.804E-05 7.459E-05 7.8438-OS 1.446E-OS 1.723E-08

Co-60 Co-60 2.nooE+00 1.780E+01 1.544E+01 1.162E+01 4.291E+00 2.494E-01 1.118E-05 5.195E-18 O.OOOE+00
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Summary: RESRAD tefault Parameters

File : rlulmbrcoi Subsurface Modified XLSMEARMIX.RAD

` Individual Nuclde Dose Sumned Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFti)

(j) (i)

Cs-134 _s-134 l.OOOE+00

Cs-13? Cs-1;7 1.0007+00

Eu-154 Eu-154 1.100E+00

Fe-IS Fe-IS ;.OOOE+00

DOSEtj,t), mrem/yr

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

1.066E-01 7.613E-02 3.88SE-02 3.689E-03 4.420E-06 2.632E-16 O.OOE+00 0.000+00

4.845E+02 4.607E-02 4.162E+02 2.919E+02 1.059E+02 3.046E-00 1.201E-04 4.457E-20

2.301E-022.126E-01 1.S14E-01 1.042E-01 2.137E-02 8.33SE-01 1.095E-11 0.000E+00

1.003E-01 7.647E-02 4.448E-02 6.674E-03 2.956E-05 1.709E-13 O.OOOE+0O O.OOOE+00

H-3 H-3 1.0007E+00 s.807E-01 1.355E-01 7.253E-03 2.5367-07 4.132E-20 0.000E+00 O.OOOE+00 O.OOOE+00

1-129 -- 129 1.007E+00

Na-22 Na-22 1.OOOE00

Nb-94 Nb-94 1.0007+00

Ni-59 Ni-IS 1.000E+00

Ni-63 Ni-63 1.000E+00

l.S48E+00 1.7527E+00 1.574E+00 1.081E+00 3.697E-01 8.6415-03 1.885E-07 8.682E-24

2.240E-01 1.6817-01 9.141E-02 1.302E-02 4.4017E-0 9.6747-14 0.OOOE00 O.O00E+00

4.481E-02 4.4?.3E-01 4.477E-01 4.4587-01 4.401E-01 4.223E-01 3.743E-01 2.454E-01

3.865E-03 3.842E-03 3.796E-03 3.6407-03 3.227E-03 2.117E-03 6.334E-04 8.9177-06

4.294E-01 4.2387-01 4.127E-01 3.762E-01 2.888E-01 1.143E-01 8.087E-03 7.347E-07

2.001E-01 1.985E-01 1.952E-01 1.842E-01 1.561E-01 8.738E-02 1.662E-02 4.840E-01
f

U-234

U-234

U-234

U- 234

I Pu-238 1..000E00

Pu-236 1.000E+00

Pu-242 1.000E+00

U-234 1.000E+00

:DOSE (-1)

4.779E-07

1 .919E-14

3.339E-02

_ 339E-02

8.211E-07

1.9227-14

3.335E-02

3.3315E-02

1.499E-06

1.941E-14

3.327E-02

3.327E-02

3.7717-06

2.092E-14

3.300E-02

3.3007-02

9.477E-06

3. 295E-1 4

3.223E-02

3.223E-02

2.238E-05

1.5607-13

2. 965E-02

3.020E-01

2.026E-12

2.332E-02

1.412E-05

1.627E-12

9.648E-03

2.968E-02 2.331E-02 9.662E-03

Th-230

Th-230

Th-230

Th-230

Ra-226

Ra-226

R2- 22 6

Ra-228

Rb- 
2 

8- ~
Pb-21C

Pb-210

Pb-210

Pb-210

Pu-241

Pu -241

Pu-241

. . .I

Pu-238

Fu-242

0 -234

-DOSE ( )

Pu-238:

Pu-242

U-2 34

EMS0E 0 !

1 . 000E+00

2.0007+E001 . OO;E+O

:~ . OOOE+OO

2.0007+00

00. 07E+ 00

1. 000E+00

e.660E-13 1.220E-12

4.643E-14 4.641E-,4

4 2S2E-0? 6.222E-08

4.282E-09 6.222E-08

4.371E-23 4.9477-13

i.200E-13 1.199E-12

4.291E-09 8.775E-09

2.870E-12 1.434E-11

I.637E-14 4.624E-14

9.914E-08 2.278E-07

9.914E-O 2.278E-07

9. 169E7-1

4. 84E-104

5 906E-07

S.907E-07

7.1517-10 4.056E-09

4.4487-14 4.074E-14

2.S08E-06 4.867E-06

1.808E-06 4.871E-06

3.783E-09 5.654E-08

1.110E-13 1.057E-13

1.264E-05 8.396E-01

1.264E-05 8.4027-05

1.409E-08

2.994E-14

1.189E-01

1.190E-05

4.166E-07

1.075E-13

3.709E-04

3.713E-04

- .289E-23

1.198E-13

2.629E-08

7.212E-22 1.372E-10

1.195E-13 i.185E-13

1.7607-07 1.328E-06

4.292E-09 8.776E-09 2.630E-08 1.760E-07 1.328E-06

Pu-242 l.000E+00

PU-242 1.0007~00

0-234 1.000EO00

WDOSP(j)

Pu-242 1.0007+00

Pu-241 2.450E-01

Fu-242 1.000E+00

2.295E-12 2.400E-12 2.637E-12 4.S367-12 7.9227-11 4.6497-19 1.070E-07 8.641E-07

6.378E-13 6.376E-11 6.370E-13 6.3512E-13 6.208E-11 6.1117-11 1.598E-13 4.557E-13

3.202E-08 1.244E-08 1.S1O0-0Q 6.340E-08 9.120E-07 1.797E-01 1.676E-04 7.731E-04

1.202E-08 1.2447-08 1.110E-08 6.340E-08 9.121E-07 1.798E-01 1.677E-04 7.744E-04

4.143E-02 4.328E-02 3.928E-02 2.797E-02 1.060E-02 3.549E-04 2.161E-08 3.690E-23

1.113E-06 1.0607-06 9.623E-07 6.852E-07 2.597E-07 3.69SE-09 5.294E-13 9.014E-28

4.543E-02 4.328E-02 3.928E-02 2.797E-02 1.060E-02 3.547E-04 2.161E-08 3.6907-23

9.767E-02 9.763E-02 9.716E-02 9.733E-02 9.664E-02 9.426E-02 9.7627E-02 6.599E-02

U-23S Pu-242 1. OOOE+OO 1.380E-11 2.4151-11 4.47SE-11 1.168E-10 3.1S1E-10 9.744E-10 2.4787-09 4.663E-09
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Suma.ry : RFSRAG Default Parameters .

File : Plumbrook Subsurface Modified H'LSMEARM1ŽX.RAD

rnfividual Nuclide Dcse Summed Over All Fathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFji) DOSElj,t), mrem/yr

Ij) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Sr-90 Sr-90 1.000E+00 1.012E+03 9.408E+02 8.128E+02 4.870E+02 1.127E+02 6.725E-01 2.960E-07 0.000E+00

Tc-99 Tc-99 1.000E+00 5.616E-01 5.429E-01 5.073E-01 4.002E-01 2.032E-01 1.894E-02 2.;53E-05 1.062E-15

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

r
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Surmarv : RESFaD Default Parameters

File : FP!umbrcol Subsurface Modified FLSMakRMIX.PAD

,. Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFriC

Cij) ( 4i)

Am-241 hm-241 1.000E+0O

Ain-241 Pu-241 l.OOQEQO0

Am-241 Sii):

S(j,t), pCi/g

t= OO.OE400 1.000QE+Q00 3.0OOE+0O 1.00E+01 3.000E+Q0 l00OOE+02 3.000E+02 IOOOE+03

1.900E-01 1.896E-01 1.889E-01. 1.862E-01 1.788E-01 1.553E-01 1.037E-01 2.525E-02

0.000QE00 1.861E-03 5.314E-03 1.49SE-02 2.915E-02 3.340E-02 2.253E-02 5.485E-03

l.900E-01 1.915E-01 1.942E-01 2.012E-01 2.080E-01 1.8S7E-01 1.262E-01 3.073E-02

Np-237

Np-237

Np-237

Np-l23

U-233

0-233

U-233

U-233

Th-229

Th-229

Th-229

Th-229

an,- 24 1

Pu-241

Pu-24 1

S C j):

Abi.- 2 C 3

Pu-241

Pu-242

Es (i):

Amn-241

Pu-241

Pu-241

S i C):

I.OOOE+00

1.000E+00

2 .4 SOE-05

1.OOOE+00

1.OOOE+00

2.450E-05

1. OOOE+00

1.OOOE+00

2. 4 SOE-05

O.OOOE+00 6.146E-08 1.839E-07 6.071E-07 1.772E-06

0.000+00 3,039E-10 2.645E-09 2.623E-08 1.759E-07

O.OOOE+00 9.216E-12 2.635E-11 7.462E-11 1.477E-10

O.OOOE+00 6.177E-O8 1.865E-07 6.334E-07 1.948E-06

5.371E-06 1.233E-05

9.074E-07 2.451E-06

1.833E-10 ,.602E-10

6.279E-06 1.478E-05

1.681E-05

3.514E-06

9.702E-11

2.032E-05

0.000E+00

0. OOOE+00

0.OOOE+00

0.OOOE+00

0. OOOE+00

0. 000E+0O

O.OOOE+O0

0 .OOOE+00

1.343E-13 1.203E-12 1.317E-11 1.136E-10 1.089E-09 6.483E-09 1.893E-08

4.444E-16 1.168E-14 3.945E-13 8.347E-12 1.563E-10 1.221E-09 3.921E-09

2.029E-17 1.764E-16 1.743E-15 1.154E-14 5.666E-14 1.328E-13 1.354E-13

1.347E-13 1.215E-12 1.357E-11 1.220E-10 1.245E-09 7.704E-09 2.285E-08

4.229E-18

1.052E-20

6 415E-22

4. 240E-18

1.138E-16 4.168E-15 1.089E-13

8.339E-19 9.560E-17 6.355E-15

1.688E-20 5.720E-19 1.223E-17

1.1472E-16 4.264E-15 1.153E-13

3.606E-12

4.457E-13

2 3S6E-16

4 052E-12

7 .136E-11

1.249E-11

2.127E-15

8.386E-11

9.907E-10

1.990E-10

.150E-14

1 .190E-09

t.',
Cm-243

Cm-243

Pu-239

Pu-239

Pu- 239

Pu-239

C-14 1.000E+00

Cm-243 9.976E-01

Cm-243 2.400E-03

CSiC

2.000E-01 2.172E-02 2.552E-04 4.278E-11 1.250E-30 0.000E+00 0.0OOE+0O O.OOOE+00

1.297E-01

3.120E-04

1.3QOE-01

0.OOOE+00

0.OOOE+00

1 .300E-01

i.300E-O0

1.265E-01

3.044E-04

1.268E-01

31689E-06

4.173E-13

1.30OE-01

1.300E-01

1.204E-01

2.896E-04

1.207E-01

1.080E-05

3.671E-12

l.299E-01

l .300E-01

1.012E-01

2.435E-04

1.015E-01

3.306E-05

3.771E-11

1.298E-01

1.298E-01

6.166E-02 1.088E-02

1.483E-04 2.617E-05

6.181E-02 1.091E-02

7.867E-05 1.367E-04

2.731E-10 1.529E-09

1.294E-01 ;.282E-01

i.295E-01 ;.283E-0l

7.657E-05 2.239E-12

1.842E-07 5.387E-15

7.676E-05 2.245E-12

1.452E-04 1.315E-04

3-245E-09 3.278E-09

1-246E-01 1.127E-01

1.247E-01 1.129E-01

Cm-243

Cm-243

Pu -239

ES (C):

9.,76E-01

2.4002E-0

1 000E+00

U-235

U-235

U-235

0-235

Cm-243

Cmi-I 43

Pu-239

S () :

9.976E-01

2.400E-03

1.000E00

0.000E-00

0. OOOE+00

0. 000E+OO

0.00OE+0O

1.624E-15

1.373E-22

1.2802E-1

1.282E-10

1.614E-14 1.691E-13

3.644E-21 1.271E-19

- .835E-10 1.274E-09

-.835E-10 1.274E-09

1.297E-:2

2. 902E-18

3.783E-09

3. 7 84EF-09

8.997E-12 3.375E-11 8-939E-11

6,319E-17 5.315E-16 2.036E-15

1.217E-08 3.306E-08 7,890E-08

1.218E-08 3.310E-08 7.899E-08

Pa-Ill

Pa-231

Pa-231

Cm-243

Cm-243

Pu-239

,IS (I :

9.976E-01

2.400E-03

l. OOE+ DO

O.OOOE+00 1.288E-20

0.000E+00 7.272E-28

O.OOE+0O 1.352E-15

0.000E+00 1.352E-15

3.426E-19 ,.206E-17 2.833E-16

5.800E-26 6.787E-24 4.735E-22

1.213E-24 1.333E-13 1.163E-12

1.213E-14 1.334E-13 1.164E-12

6.795E-15 7.255E-14

3.599E-20 9.339E-19

l.161E-1l 7.810E-11

1 162E-lI 7.817E-11

4.057E-13

8. S17E-18

3.636E-10

3. 640E-10

Ac- 22 7
Ac- 227
Ac-227

Ac-227

Cm-243

Cm- 2 4 3

Pu-239

(j ) :

9.976E-0l

2.400E-03

1.OOOE+00

O.OOOE+00 1.018E-2- 8.019E-21 8.988E-19 5.586E-17 3.067E-15 4.835E-14 3.078E-13

O.OOE+00 4.605E-30 1.090E-27 4.092E-25 7.720E-23 1.426E-20 5.925E-19 6.652E-18

O.OOOE200 1.421E-17 3.751E-16 1.286E-14 2.824E-13 5.803E-12 5.3182-1l 2.763E-10

0.000E400 1.421E-17 3.751E-16 1.286E-14 2.825E-13 5.806E-12 5.323E-11 2.766E-10

00OOEQ00 2.8812E-0 8.355E-08 2.475E-07 5.328E-07 5.915E-07 1-178E-07 1.891E-10Cm-243 2.400E-03

Co-60 CG-60 lOOOE+OO 02.380E+00 2.065E+00 1.554E+00 5.742E-01 3.341E-02 1-589E-06 7.080E-19 0.000E+00
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Summary : RES09D Default Parameters

File Piumbroci Subsurfece Moclified HLSMEARMiX.PR.D

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFai:

(j) (i6

Cs-134 Cs-134 OOOE+00

Cs-137 Cs-137 1.000E+00

Eu-154 Eu-lS
4  

1.OOOE+00

Fe-SS Fe-SS l.OOOE+00

S(i,tj, pCi/g

t= O.OOOE+00 1.OOOE+00 3.000E+O0 1.000E+01 3.000E+01 l.OOOE+02 3.000E+02 1.000E+03

3.000E-02 2.143E-02 1.094E-021.039E-03 1.245E-06 7.416E-17 O.OOOE+00 0.000E+00

4.369E+01 4.154E+01 3.756E+01 2.639E+01 9.631E+00 2.827E-01 1.184E-0 5.629E-21

8.000E-02 7.391E-02 6.30SE-02 3.622E-02 7.427E-03 2.899E-05 3.807E-12 3.125E-36

2.750E+00 2.098E+00 1.221E+00 1.836E-01 8.188E-04 4.848E-12 1.507E-35 O.OOOE+00

H-3 H-3 1.000E+O 8.290E+00 1.921E+00 1.029E-01 3.614E-06 5.957E-19 O.OOOE+00 O.OOE+00 O.OOOE+00

I-i29 1-129 1.000E+00

Na-22 Na-22 1.000E+00

Nb-94 Nb-94 1.OOOE+00

Ni-S9 Ni-59 1.000+00

Ni-63 Ni-63 l.000+00

r ' Pu-23S 1.OOOE+00

2.000E-02 1.896E-02 1.704E-02 1.1?4E-02 4.040E-03 9.675E-05 2.264E-09 1.404E-25

3.000E-02 2.257E-02 2.278E-02 1.746E-03 5.916E-06 1.339E-14 2.666E-39 O.OOOE+00

1.200E-01 1.199E-01 1.198E-01 1.193E-01 1.179E-01 1.130E-01 1.002E-01 6.574E-02

3.300E-01 3.281E-01 3.244E-01 3.116E-01 2.779E-01 1.860E-01 5.912E-02 1.070E-03

1.339E+01 1.322E+01 1.288E+01 1.176E+01 9.081E+00 3.670E+00 2.758E-01 3.206E-0O

1.100E-01 1.091E-01 1.074E-01 1.01SE-01 8.649E-02 4.936E-02 9.938E-03 3.640E-05

U-234

L-234

U-234

0-234

Pu- 238

Pu-242

U-234

_S (j

1. OOE00

1.OOOE+00

1.OOE+O

0. OOOE+00

0.OOOE+00

3.000E-02

3.000E-02

3,.105E-07

1.319E-17

2.997E-02

2.997E-02

9.7232E-07 2.984E-06

1.185E-16 1.311E-15

2.992E-02 2.974E-02

8.204E-06 2.043E-OS

1.166E-14 1.241E-13

2.922E-02 2.749E-02

2.967E-05

9.898E-13

2.309E-02

1.823E-OS

7.279E-12

1.254E-02

2.992E-02 2.9740-02 2.923E-02 2.751E-02 2.312E-02 1.255E-02

Th-230

T'-230

Tk-230

7h-230

Ra-226

Pa-226

Ra-226

Raa-226

Pb-210

Pb-22C

Pb-2O0

Pb-210

Fu-238

Pu-24
2

U-234

Pu -2 38

Pu -2 42

ii- 277

ZS ( -11 :

Pu-242

(§-23

7S(3) :

l.OCOEQ00

1.000E+00
i.OOOE+OO
1. 0000,00

1.OOE+00

1. OOOE+00

1.0000E+0

1.000E-00

1.OOOE+00

O.OOOE+00 1.399E-12

0.O0E+0O 3.957E-23

O.OOOE+OO 2.699E-07

0.OOOE+00 2.699E-07

i.252E-11

1.067E-21

8.091E-07

S.091E-07

1.3630-10

3.941E-20

2.689E-06

2.689E-06

1.967E-13

4.24 6E-23

5.773E-09

5. 7744E-09

1.157E-09

1.054E-18

7.995E-06

7.996E-06

5.007E-12

3.373E-21

5.062E-08

5. 0620-Oe

i.060E-06 5.9050-08

3.781E-;7 9.320E-16

2.585E-05 7.115E-05

2.586E-05 7.121E-05

1.517E-10 2.418E-09

3.891E-19 2.610E-17

5.139E-07 3.6133-06

5.141E-07 3.615E-06

2.119E-07

2.536E-14

1.789E-04

1.-791E-04

2.117E-08

1.758E-15

1.892E-05

1.894E-OS

O.O0OE+00 2.021E-16 5.424E-15

..OOOE+D0 4.284E-27 3.463E-25

O.OOOE+00 5.842E-11 5.244E-10

0.OOOE+00 5.842E-11 5.244E-10

0.OOE+00 1.561E-18 1.242E-16 1.442E-14 9.852E-1'

C.000QE00 2.649E-29 6.357E-27 2.505E-24 5.408E-22

0.OOOEO0 6.005E-13 1.592E-11 5.537E-10 1.261E-0C

1.5-6E-10

2.623E-07

1.817E-09 2.920E-08

1.747E-17 1.509E-l5

2.875E-06 1.729E-05

O.OOOE+00 6.005E-13. 1.592E-11 5.53SE-10 1.261E-08 2.824E-07 2.676E-06 1.731E-05

Pu-241

Pu-241

Pu -2 4 1

, -I ='.,

Pu-24 2

Pu-242

2,S . )

1.00O0400

2.450E-OS

1.190E+00 1.134E+00

2.916E-05 2.778E-OS

1.190E+C0 1.134E+00

1.030E+00 7.345E-0O

2.523E-05 1.800E-05

1.030E+00 7.3410-01

2.798E-&1 9.553E-03

6.856E-06 2.340E-07

2.798E-01 9.553E-03

6.156E-07

1.508E-11

6.156E-07

1.322E-21

3.240E-26

1. 322E-21

Pu-242 1.OOE+00 6.000E-02 5.999E-02 5.998E-02 5.9940-02 5.983E-02 5.944E-02 5.833E-02 5.461E-02

U-2-38 Pu-24,2 l.OOOE+OO O.OOOE+00 9.304E-12 2.788E-11 9.263E-11 2.752E-10 8.872E-10 2.422E-09 5.894E-09



RES R&D, Version 6E.21 T- Limit = 0.S year I0118/2004 09:40 race 47

Sumemarv : RESRAD Default Parameters

F Ie :jlumbrook Subsurface Modified HLSMEP.RMIX RAD

Individual Nuc lde Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i) S(,t), pCi/g

( )) ,:). t= 0.OOOE+00 1.000E+00 3.QOOE+00 l.OOOE+01 3.0000E+1 1.OOOE+02 3.000E+02 1.OOOE+03

Sr-90 Sr-90 1.OE800 2.543E+03 2.364E+01 2.044E+01 1.227E+01 2.857E+00 1.741E-02 8.161E-09 5.754E-31

Tc-99 Tc-99 1.O0OE+00 5.800E-01 5.607E-01 5.241E-01 4.137E-01 2.104E-01 1.975E-02 2.290E-05 1.216E-15

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

RESCALC.EXE execution time = 23.72 seconds

C

F::



-+ esRESR-BUlLD Dose Procram Output, Version 3-lz ivt -

Title: ulvmnorooi Duplicate

Inout File C:\Prooram F:les\REsRAr_ Fmaiv\EBUlLDNP!u 8rook: 25th rOLBSMZ.ARMIX. Rev 0.bld

C.

RESRAD-BUILD Table of Contents

RESRAD-BSULD Input Parameters .......

Building Information .................... 3

Source Inform ation................ 4

ror time = O.OOE+OO yr

Time Specific Parameters ... 6.......... 6

Receptor-Source Dose Summary ......... 11

Dose by Pathway Detail .... . .......... 12

Dose by Nuclide Detail .............. 13

Full Summary. ................... - ...... 16

vs(,



sESPIR-rS- uTLD Dose Program Output, Version 3.22 10/17/04 12:26:52 Fage:

T;t!e : Fl-jmrool: Duplicate

lrnpot r:.e: t \FProorar. iles\RrSRAE FamilvXOUILtlem srool: 2Sth ROLBSMEARMISX Rev 0.lou

C., =======5====25===w===2w
RESRAD-BRILD Input Parameters

Neumer of Sources : S

Nlumber of Receptors: I

Total Time : 3.652500E+02 days

Fraction Inside : 2.S670000E-01

= ---- =2s RReceptor Information l=-==-

Receptor Room x

[ml

I 1 7.'iOO

y r FracTime Inhalation

Im) Im) )m3/day3

2.500 I.000 1.000 3.36E+01

Ingestion (Dust)

Im2/hr3

O.OOE+00

2_2 Receptor-Source Shielding Relationship -

Receptor source Density Thickness Material

gi/Cm3) [cm)

I

I

I

i

I

z

- . 40E+00

2.4 05+00

2 . d E+OG

2 . OE+OO

2 .415400,

2.40E+00

Q . OODE00

,. OOE00

0. 00E-00

0. 00E.00

0. OOE+00

Concrete

Concrete

Concrete

Concrete

Concrete

Concrete



' RESRAD-BUIL7 -- se Program Output, Version 3.22 10/17/04 12:26:53 Page: 3

Title: Plumcbrook Duplicate

Inpur File C:\Frourame Files\RESR.DF Feauiy\BUILtluz Brook 25th ROLBSMEARXIX Rev O.bId

C

-====- Building lnformation -======

Building Air ELchange Rate: 8.000-02 I/hr

Height Im) - Air Exchanges Im3/hr)

Area faiul

<'-Qo1: 1.So0+02

Q10 : 1.80E+02I: 3.000 * Room 1

* LAMBDA: 8.00E-01

Area 5.000

Deposition velocity: 2.70E-06 (m/s) Resuspension Rate: 1.40E-05 f1/sl

I"�r

1� 11



ESR-RGlO D[oe Program Output, Version 3,22 ItiY27/04 12:26:53 Page: D

Title FPumbrooE: Duplicate

Input Fis : C:\rFogram 8ilest SRRt ly\BllLtlFm ErOol: 25th ROLBSM5A2.R X Rev C0bld

-- F =tSource inform.7tion -===-~=¢

Location:: Room :

Geometry:: Type: Area

Pathway::

Direct Ingestion f

Fraction released

Removable fraction

Time to Remove:

Contamination::

Nuclide Concentration

x: 0.00 y: 2.50 -: l.S1bmj

Area:l.50Ee01 im2i Direction: z

ate: 4.070E-07 JI1hr)

to air: 7.000E-02

1.000E-01

I,820E004 Iday)

Dose Conversion Factor iLibrary: FPR 13 Morbidity

7ngestion Inhalation Submersion

fpci/m21 Iimrem/pCij [mrern/pCiI fmrem/yr/

(pCi/m3l]

FE-55 1.000E-10 6.070E-07 2.690E-06 O.000E+00

Source: 2

Location:: Room : I z: 15.00 y: 2.50 r: 1,501m]

Geometry:: Type: Area Area:-l50E+01 Im2i Direction: x

Pathway

Direct ingestion Rate: 4.070E-07 fl/hrj

Fraction released to air:

Removable fraction:

Time to Remove:

7. 000E-02

1. 00O0-01

1.820Es04 [day)

Contamination::

Nvc:lide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m2) jmrem/pCi] Imrem/pCij [mrem/yr/

{pCi/m3lj

FE-SS 1.000E-20 6.070E-07 2.690E-06 C.000E+00



" RAFSRD-yJ3Lt Dhose Frorran. Ootpot, ;ersion 3.22l/2/04 12:26:53 Page: t

Title: lunrroo! rl-p :^ar

2noo3t File C:\Frocran: le\RfSFJ.t F v\ILI'F--ar. Eook ^Sth ROLESNRP.R313i Rel l.-l

(:,',...

. .- oo -:bRUMAP4Y e

Soure: 3

Location:: Room 1 7;: 5I. y: 0.00 _: I.50 1m)

Geometry:: Type: Area Area:4.50E+tO 71Unlj Direction: y

Patheav ,

Direct 1noestion Rate: 4.070E-07 !l/hrJ

Fraction released to air: .OE-02

Removable fraction: 1.000E-O1

Time tc Remove: 2.£20E204 idayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Inoestior, Inhalation Submersion

tpCi/m2l (mrem/pCil (mrem/pCil Imrem/yr/

(pCi /m3 )1

FE-SS 1.000E-10 6.070E-07 12.690E-06 0.000E+00

Source: g

Location:: Room : I x: 7.50 y: 5.00 r: 1.50(m3

Geometry:: Type: Area Arca:4.50E+01 Im2j Direction: y

Fathway

Direct Ingestion Rate: 4.070E-01 l1hr)

Fraction released to air: 7.OOOE-02

Removable fraction: . 00DE-0l

Time to Remove: 1.620E+04 iday)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

1noention Inhalation Submersion

IpCi/eI mX em/ PCi (.mremipCil imrem/yr/

:pCi/m3)j

FE-55 1.050E-10 6.010E-07 2.690E-06 0.000E+00



RESP.-8;JLD Dose Frogram Output, Version 3.22 20/27/04 12:26:53 Page: 6 --

Title : Fiumjbrook tuplicate

IThu: File : C:\rrooram ,iles\RESRAD Familv\ROti.D\Plum Brook 25th ROL8SME.ARHIX Rev Ohbid

GI'
Source: 5

Location:: Room : 1 X: .f

Geometry:: Type: Area

P3 thwa~ ::

Direct Ingestion Rate:

Fraction released to air:

Removable traction:

Time to Remove:

.SO y: 2.50 0: O.0 im)

Area:7.50E+01 Im2] Direction: z

4.0070E-07 fI/hr)

:7.00E-02

10. 00E-0Q

1. 820E+0f Iday)

Radon -Release Fraction: 0. O00E+0

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Inpestion Inhalation Submersion

fpCi/m2f fmrem/pCil Imrem/pCi) fmrem/yr/

CM4-29 3

PU-241

AM--241

PU-239

NP-23'7

90-238

0I-235

U-234

PA-231

TH-2,30

TH- 229

TA- 227

PE-210

EU-155

53-'25$

TC-99

SR-90

01-63

NI-S9

C-14

1 . 0O0E-02

2. OOOE-02

2.2 (00-02

4 . 200E-0l

1. 120E+00

3.190E+01

O .000QE+00

Q . OOOE+OQ

0. QOOE+00

0. 0006E00

0 . 0OOE+00(2.000E+00

I.2QOE-01

2.300E-01

4 .030E+00

2.300E-01

1.606+O00

2.600E-01

2. S1QE-Q3

6. 8S0E-05

3.64 OE-03

3. 54 OE-03

4 .440E-03

2. 690E-04

2. 70E-04

2.606E-04

1.890E-04

.060E- 02

5. 460E-04

4 .0306-03

1 .460E-02

1 .3306-03

5.370E-03

;. t30E-06

2. 810E-Of

1.460E-06

I1. 530E-04

5. 770E-07

2. 100E-7

2.0 90E-06

2. 070E-01

8. 2SOE-03

4 .4406-01

4.290E-01

f.4 OOE-01

I .180E-0I

1. 230E-01

1.320E-01

1. 350E-01

1.26806+00

3. 260E-01

2. 160E+00

6 720E+0Q

6.600Q-0--

1.380E-02

4.14QE-05

i.220E-05

6. 330E-06

1.310E-03

6.290E-06

2.700E-06

2.90E-06

(pCi/m3I)

6.680E-04

2 .560E-0oe

9. 57 OE-05

4 .960E-07

1.210E-03

1. 600E-04

9. 030E-04

6. 930E-07

1. 910E-06

2.OlOE-04

2 .040E-06

1.720E-03

2.160E-03

I.040E-02

2.050E-05

2.360E-03

I.900E-07

2..3106-05

O. OOOE+00

0.000E+00

2 .620E-0S



RESR,~D-EUILD Dose Program Output. Version 3.22 10/-7104 12:26:53 Page:

Title: Plumtrooi. Duplicate

Input File 2:\Program tiles\REsR- Famiiy\6U2L2:\Fium Brook 25th RoIBSMEOARMIX Rev O.bld

Source: 6

Locatjon:: Room I x: 750 Sy: 2.50 _: 3.00 m)

Geometry:: Type: Area Area:1.50601 m)23 Direction: z

pathsay.::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.'070E-07 1/hr)

7 .OOE-02

I. OOE-OI

2.82GE.04 [day)

Contamination::

Nucliie Concentration Dose Conversion Factor Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

Ipci/m2) jmrem/pCi) [mrem/pCi) Imrem/yrl

tpCi/m3) )

FE-55 l OQIE-10 6.07QE-07 2.690E-06 O.OOOEa00

r



i RESRu'-RUlt Dose Frogram Output, version 3.22 10/17/04 12±26:53 Page: 6

Title: Pluarroor. Dtulicate

Input File: C:\Proqram Filen\RESRAO Familv\RUILEKFlum Brook 25th SROLBSIIEARIX Rev G.old'

Evaluation Time: oenr000aOE-Q00 years

Assessment for Time: i ---

Time . OOE+00 yr

==--- -- Source information ======e

Source: I

Location:: Room : I :: 0Q

Geometry:: Type: Area

Pathway ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination:: Nuclide

00 v: 2.50 z: 1.50 [ml

krea:l.50E+0l [m2[ Direction: x

4. 070E-07 I1/hr[

7. 000E-02

1.820QE-0Q

I .820E+04 Idav)

Concentration

[pci /m2 I

FE-5S 2.O0QE-10

Source: 2

Location:: Room : I :: 15.00 y: 2.50 z: 1.50 [ml

Geometry:: Type: Area Area:l.50E+0I Ijm2[ Direction: :x

Patnway::

tirect 7noestior Rate:

Fraction released .o air:

Removable fraction:

Time to Remove:

4.070OE-07 I1/br]

'0. GQOE-02

I . 000E-01

I .820.E04 [dayj

Contamin2tion:: Nunclide Concentration

Ipci/m2]

Fl-SS 7.050E-I0



ESRA.D-BU£LD rose Program output, Version 3,22 10/1/104 12:26:53 Page:

Title Plumbrook: tuplicate

Input File : C:\Progran Files\RESPAD Family\BU-L£\Plum Broolk 2St ROLBSidEARMIX Rev I.bld

,-nluation Time: 0.OG000000EI00 years

So rce: 3

Location:: Room: 1 x: 7.50 y: 0.00 z: 1.50 Imj

Geometry:: Type: Area Area:4.50E-04 [m2] Direction: y

Pathway :

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-0' Il/hr]

- 00OE-02

I.000E-01

1.820E+04 (dayj

Contamination: Nuclide Concentration

(pCi/m2)

FE-SS 1.OOOE-10

Source:

Location:: Room : 1 x: 7.50 y: 5.00 2: 1.50 (ml

Geomietry:: Type: Area Area:4.50E+0 (ra-) Direction: y

Pathway::

Direct Ingestion Rate: 4.070E-7 (2/hbr]

Fraction released to air: 7.000E-02

Removable fraction: I.OOOE-01

Time to Remove: 1.S20E+04 (day]

Contamination :: Nuclide Concentration

]pCi/m2(

FE-55 1.000E-1

Source: S

Location:: Room,: 1 : 7.50 y: 2.50 z: 0.00 (m1

Geometry:: Type: Area Area:7.50E*Ol Im21 Direction: r

Pathway::

Direct Ingestion Rate: 4.0-, 0-0 (1/br]

Fraction released to air: .0000-02

Removable fraction: I.000E-OI

Time to Remove: i.S20E-04 [day)

Contamination:: Nuclide Concentration

Ipci/m2)

CM-243 I.OOOE-02

pU-24 4. 500E-OIl

(



RESKUD-SUIL, D[ose Procter Output, Versior: 3.22 lC/17/04 12:26:53 Page: 10

Title : Plistbroc:: Duplicate

Input File: C:,Proaram F±les\RESRAE Fnamilyv\BLIL:\Plum Brook 25th ROLBSMEARMIIX Rev O.bld

Evaluatior Time: O.00000000E+O0 years
(Sm

AM-241

PU-239

llP-237

u-238

u- 235

U2-234

0-233

PA-231

TH-230

TH-229

AC-227

RA-2 26

PB-210

SU-1-55

SB-125

TC-99

SR-9S

NI-63

51-59

C-14

2. QOOE-02

2. QOOE-O2

5.000E-02

4 .4200E-01

1. 120E+00

3. 190E+0l

0.. OOE-00

o . QQ0E+00

0. 0OOE+00

0.. OOE+00

O . OOOE00

0. OOOE+00

0. 00E0500

I . 200E-0

- 300QE-01

3.OOOE-01

4 .030E+00

2. 300E-01

- 680E+00

2. 6O0E-0l

Source: 6

Location:: Room : 1 ::: 1.50 y: 2.SO

Geometry:: Type: Area Area:7.50E+01

Pathway::

Direct Ingestion Rate: 4.070E-07 11.

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 1.020E+04 [di

.: 3.00 Tm)

(m2] Direction: z

/hr]

1ay)

Contamination:: Nuclide Concentration

IpCi/n j)

FE-55 2.OOOE-10

Ir



RESP.tr-RUlLE Dose -rograi Output, Version 3.22 10/:7/04 12:26:53 Pace: 11

Title : Plumbroo& fuclifate

Input File: C:,Prooram Fiies\RESPrA Family\aUILt\PlIm Erook 25th ROLBSfMfARMIIX Rev G.bli

r( j jtion Time: 0.0000COOE400 years

==s== e== ---------------------------- ---- -=.....
--- RESRA>D-B'JILDDose Tables -

-==__.===e-a=== - -- - = -------- _ S==-= --- ------

Source Contributions to Receptor Doses

t===-== ----- a_=--=--=. ... e==-==-----

Imrem)

Source Source Source Source Source Source Total

1 2 3 4 S 6

Receptor 1 7.68E-20 7.68E-20 2.30E-19 2.30E-19 0.75E-04 3.84E-19 1.75E-04

Total 7.685-20 7.68E-20 2.30E-19 2.30E-19 1.75E-04 3.84E-19 1.75E-04

IL



RESRP-BUTILt' Dose Program Output, Version ;.22 ICil7/04 12:26:53 Pace: 12

Title : Plumbrrook Duplicate

Input Fils : C:\Program Piles\RESRkt Famiiy\BUILP\Plu. Brook 25th ROLBSMEARMTIX Rev O.bld

, uation Time: O.QQQQOQQQE+QQ years

Pathway Detail of Doses

(mreml

Source: I

Receptor

I

Total

Source: 2

External

Q. OOE+OO

O - OOE+00

Deposition Immersion

Q.DQOE+OO O.DOE0+OO

O.OQE+QO Ol.OE+Ol

Inhalation Radon Ingestion

l.04E-21 Q.OOEQ00 7.58E-20

l.04E-21 0.OOE+00 7.56E-20

Receptor External Deposition Iemmersion Inhalation Radon

I 0.00E+00 O.OOE+OO O.OOE+QO 1.04E-21 O.GOE+00

Total Q .OOE+0O 0. OQ.E+OQ O.OGE+O0 1.04E-21 0,OOE+OO

Source: 3

Receptor

1

Total

(
Source: 4

Receptor

I

Total

Source: 5

Receptor

1

External

Q. QQE+QQ

O. OOE+00

External

Q . DOE+OQ

0 . QQE+OC.

Deposition Immersion

.0OOE+00 O.OOE+00

0.OOE0+0 0.OOE+0O

Inhalation

3.1 lE-21

3. llE-21

Inhalation

3. 1 E-21

_ . llE-21

Radon

O . OOE+00

0. OOE+00

Radon

O. OOE+O0

O.0lOE00

Ingestion

7.58E-20

7.58E-20

Ingestion

2.27E-19

2.27E-19

Ingestion

2.27E-19

2,27E-19

Ingestion

7.41E-05

7.4 1E-05

Deposition

Q.QOE+00

O . OOE+Q0

Immersion

0. QQE+OO

0. QDE+OO

External Deposition lmneersion Inhalation Radon

3.62E-06 4.93E-15 3.18E-12 9.75E-05 3.63E-20

Total 3.82E-06 4.93E-15 3.18E-12 9.75E-05 3.63E-20

Source: 6

receptor

Total

Externul Deposition lmmsnersion Inhalation Radon Ingestion

O.OOE+QQ QO.EOQ O.QQE+QQ 5.19E-22 0.OE+00 3.79E-19

Q.00E+OQ 0.00QE+OO .OQE+QO S.19E-21 O.OOE+00 3.79E-19

1:



+E~kt t'5 ELr Dose Frocram Output, versi-orn . /2 I l/T 12:26:513 Pace: 13

-le: -lubrool: tlwcl-iate

irpu 7le: C: \Prootam Files\RESRr~t Fasdilv\BUILD\Flum Brook 25th ROLESHEARMIX Rev O.bid

- ation Time: 6-00O00000Er00 years

Nuclide Detail of Doses

*[mrem]

Source: I

Nuclide Receptor Total

FE-IS

FE-55 7.655E-2 7.S8E-20

Source: 2

Nuclide Receptor Total1

FE-SS

tE-IS 7.6SE-2Q 7.68E-20

Nuclide Feceptor Total

FE-55

1.30Q-19 2.30E-19

source: I

Nuclide Receptor Total

FE-IS

FE-IS 2. 30E-19 2 30E-19

r :q :
t;-. ~. I



RESRAE-B.ULtt Dose Program Output, Version 3.22 10/37/04 12:26:53 Page: 14

Ttle Plumbrool: Duplicate

Input File: C:\Procrarm Fles\RESRAD Family\BUILD\Plum Brook 25th ROLBSiEARMIX Rev 0.bld

u ustion Time: 0.00000OOOE0+0 years

source: 5

N.uclice Receptor

1

Total

CM-243

CM- 24 3

PU-239

U-235

PA-231

AC-227

PD-241

PU-241i

A4M-24 1

NP-237

U-233

TH-229

AM-2141

A111 - 2 4 1

N4P-I3l

U-233

TH -229

PU-239

PU-239

AC- 22

K4P-2131

NP-23I

U-233

TH -22 9

13-23E

U-23S

0-234

RP.-226C

U-235

'J-235

PA-231

AC -227

U-2_4

U-234

THi-23Ql

RA -22f.

FE-21 a

EU-iSS

EU-155

SE-12 5

T 9

2.54E-07

4 .9E-12

.93E-22

2 .57E-2 6

4. 03E-28

2,92E- 07

I, 27E-0O

I . 75E-IS

2 . IIE-221

6. 31E-26

7.16E-07

1.47E-13

2. 36E-10

S.79E-24

6 .69E-07

6.14E-17

7.17E-2 I

I.40E-22

2.27E-06

5.47E-:3

2.71E-16

02E-06

2. 92E-12
: .I97-I'

4. 5'E-23

6. 99E-06

1. 22E-09

1.160E-1

:1. 5EE-09

5.24E-13

6.0IE-I5

2. 54E-07

4. 92E-12

2. 93E-22

2. 57E-2-6

4 .03E-28

2. 92E-07

1 .27E-0O

2 . 5E-15

2.11E-22

6.31E-26

71 26E-07

I . 47E-13

2.36Z-20

6 ,79E-24

6.69E-C7

6.14E-17

7.17E-21

1. 40OE-22

2.27E-Q6

5.47E-13

2.71E-16

:. 02E-06

2,92E-12

4.6 97E-I'
4 .8E9E-21

4.5S7E-23

6. 99E-Of

I .22"E-05

3. IEE-1I

I,.57E-04

5.24E-13

6. 1O-I15

6.90E-0O 6.90E-08

S.66E-07 S.66E-07

3.31E-09 3. 37E-09



FESR.AD-B!!ILC DCse Prograr. Ojtput, Verslor 3.22 10/11/04 12:26:53 Page: 15

Title : ?lbitrool: Eulicate

Input File C:\rogram es\RESRADaiY\BUILP U Brook 25th ROLBSICARHTX Rer 0.bid

_ i1uatlon Time: 0. 000000O0E-00 years

SR-90

NI -63

Nz -63

NI-S 9

Nl -59

C-14

C-14

4.64E-06 4.64E-06

9. 67E-.10 9.67E-10

2.59E-09 259E-09

3. 91E-09 3.91E-09

Source: 6

Nuclide Receptor Total

FE-55

FE-S5 3.64E-19 3.64E-19

Ir



* ESR>r-JItv Drose rogramt OUtput, Version .22 1./lI/CC 22:26:52 Page: 16

Title : Flu-brok Duplicate

Input File : c:\Prograrr, Files\RtSRLFaslily\DU1LD\Pi5 Brook 25th ROLESMEARMIX Rev O.bld

Summary

-em= ---- =-=c .. == --- ===-c=s=-=F=-t= ------- -

... RESR.D-S'JILD EC-se (Timre) Tnables ---

---. _

- ....... ----- =-=s==_-_- - - - -e-----= - -_ ---

__-e=.=2ec=_at==-=---=e=- === ------ ------- --

Receptor Dose Received for the Exposure Duration

$mrere,)

Evaluation Time lyr)

O OOE+00

2 1.SE-04

Receptor Dose/Yr Averaged over Exposure Duration

(mrem/yr)

Evaluation Time lyri

0 ODOEeO0

1 . 75F-04

tr-



RESRAD-Sulal Dose Program Output, Version 3.22 lO1!/04 12:22:42 rage:

T.tle . Plumbroot iuoplirate

Input File: C:\Proaram F'ies\RESRAP Familv\Bt'ILD\Flum Brook 7Tth ROLESMEARMIX Re,, 0 bid

RESRAD-BUILID Table of Contents

RESvA-BUILD Input Parameters . 2

Building Information ........... 3

Source information............ 4

Fortime - O.DOE-OO yr

Time Specific Parameters ..of.Content --

Receptor-Source Dose Summary ....... D

Dose by Pathway Detail ....... 1 2

Dose by NuclideIntail ................D.12

Full Suimnary ............................. 14

it



RESRP[t-BUILD Dose Program OutoUt, Version 3.22 10/1I/04 12:22:42 Page: 2

Title : Plurebroo): Duplicate

input F.le : C:\Program F~ies\RESRA.r Famnily\BUIILD\Plum Brook 75th ROLESMUARMIX Rev O.bld

C

RESRAD-BUILD Input Parameters

Number of Sources : 6

Number of Receptors: 1

Total Time : 3.6525005E02 days

Fraction Inside : 2. 610000E-03

Receptor Information

Receptor Room :

tm]

1 7.500

y - FracTiire Inhalation Ingestion(Dust?

tlE Win Im3/day] (m2/hrl

2.500 1.000 1.000 3.36E+01 0.OOE00

- Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

[g/cm3l ¶cmn1

i

1

2

1

1

I

1

2

3

4

S

E

2 .40E+00

2.40E+00

2. 40E+00

2.40E+00

2. 40E+00

0. OOE+00

0. OOE+00

0. 0OE+00

0.00E+00

0 . OOE+00

0. OOE00

Concrete

Concrete

Concrete

concrete

concrete

Concrete

t.. -



RESRAD-BU5LrC [ise Prooram Output, Version 3.22 10/17/04 :2:22:42 Page: 3

Title : PluMtrock: Dup'icate

Input File : C:\FPogram F'ies\RESRAS Family\BUILD\FIum Brook 75th ROLESMEARMIX Rev O-bid

---- Building Information

Building Air Exchange Rate: 8.00E-01 2/hr

Height {m

Area [n2 )

Air E:cchanges m3s/hrj

. . .. . .. .. . .. . . .. .. .I... -.*. . .

<QO2: 1.S0E+02

I Q20 : 1.80E+02
HI: 3.000

Area 7$. 000

Room r

. LPMBDA: BSOOE-01

', r Deposition velocity: 2.70E-06 [m/s] Resuspension Rate: 1.40E-O5 ([/sJ

i



RESR.A.D-RUTLD Dose Program Output. Version 3.22 10/37/G4 12:22:42 Page: 4

Title: Piumbroot Duplicate

W> Input Ftit: C:lFrOeram FileslRESRt Family\BUILD\Flum Brook 
7
5tb ROLBSMEP.RMIX Rev O.bld

Source Information

Source: 1

Location:: Room : 1 x: 0.00 y: 2.50 Z: 1.5Q1m]

Geometry:: Type: Area Area:l.SOE0+1 (m27 Direction: x

Pathway::

Direct Ingestion Rate: 4.07BE-07 1/bhr)

Fraction released to air: 7.000E-02

Removable traction: I.QGOE-QI

Time to Remove: 5.27QE-04 (day]

Contaminetion::

Nuclide Concentration rose Conversion Factor (Library: FMR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m2] Imrem/pCi] (mrem/pCi( Imrem/yr/

(pCi/m3))

EO-IS-4 I.ODE-IS 9.550E-06 2.860E-04 7.1-0E-03

frce: 2r Location:: Room : I :: 15.00 y: 2.50 r: 1. 50(m

- Geometry:: Type: Area Area:1.5SE+D2 (m2] Direction: x

Pathway

Direct Ingestion Rate: 4.070E-0C7 (1/hr

Fraction released to air: 7.00BE-02

Removable fraction: I.O00E-01

Time to Remove: 5.270E+04 [day]

Contamination::

14enclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

(pci/m2) (mrem/pCi) (mrem/pCi] Imrem/yr/

(pCi/m3) ]

EU-15: 1IG0OE-10 9.55BE-06 2.860E-G4 7.18&E-0G



- RESR'r-S-:LLD Dose Program Output, Version 3.22 IOJ7fQ04 52:22:42 Paae: 5

Title : Plumbrool: Duplicate

Input File C:AProoram Files\RESRA.D Familv\BUILD\Pln;r Brook 75th ROLtSMEARMIX Rev O.bld

Soorce: 3

Locat:on:: Room: I -x: 7.50 y: 0.00 z: l50 (m)

Geometry:: Type: Area Area:4.50E+O0 jm2] Direction: v

Pathway ::

Direct ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4 -070E-07 1l/hrJ

05. 00E-02

1. OQOE-01

5. 270E.-4 Iday1

Contamination::

Nuclide Concentration Dose Converslon Factor (Library: FSR 13 Morbidity

Ineestion Inhalation Submersion

ipCi/m23 fmrem/pCi) Imrem/pCi) fmrem/yr/

(pCi/m31]

EU-15 2.000QE-10 9.55QE-06 2.860E-04 7.1S0E-03

Source: 4

Location:: Room: I x: 7.50 y: 5.00 z: l.SO0mJ

Geometry:: Type: Area Area:4.SQE+0l (m2] Direction: y

Pathway::

t'irect Ineestion Rate: 4.070E-07 [I/hr)

.- Fraction released to air: 7.000E-02

Removable fraction: '.QQQE-Q0

Time to Remove: S.27QE404 [day)

Contaminat..on::

Nuclioc Corcentration Dose Conversion Factor fLibrary: FGR 21 .Mlorbidity

Ingestion Inhalation Submersion

tPCi/m2) tmremlpCi) ImremlpCil Imrem/yr/

;pCi/m3I ]

EO-i54 1.QOQ0E-1 9.550E-P5 2.860E-04 7.1EOE-03

r:



RES.RRA-5'JILD Dose Procrarm Ootput, Version 3.2': 1017,/04 12:22:4' Page: 6 *

Title: Plumbroo. Duplicate

Input File : C:\Program Files\RESLRAD Farilv\BUILD\Flum Brook: 15th ROLBSMEiARMIX Rev O.bld

Source: 5

Location:: Room : 1 os 7.50 y: 2.50 : 0.001m]

Geometry:: Type: Area Area:7-50E0O1 Im2" Direction:

Fathway

Direct Ingestion Rate: 4.070E-07 il/hr]

Fraction released to air:

Removable fraction:

Time to Remove:

7. OOOE-02

I . OOOE-01

s. 270E-04 [day)

Contamination::

Nluciide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

CS-117

1-129

NB-94

CO-60

Ingestion Inhalation Submersion

1pCi/m2] Imrem/pCii Imrem/pCi) Imrem/yr/

tpCi/m3) 1

12.660C0r1 5.000E-05 3.190E-OS 3.190E-03

2.660r-00 21.760E-04 1.740E-04 4.45OE-05

5.000E-02 7.140E-06 4.140E-04 9.010E-03

9.800E-01 2.690E-05 2.290E-04 1.470E-02

uorce: 6
( Location:: Room : I u: 7.50 y: 250 :: 3.001m]

Geometry:: Type: Area Area:7.50E+01 mli] Direction: s

Fathway ::

Direct Ingestion Rate: 4.070E-07 [l/hrl

Fraction released to air: 7.000E-02

Removable fraction: i.OOE-0-1

Time to Remove: S..270E Q4 Iay]

Contamination::

No.lide Concentration Dose Conversion Factor (Library: FMR 13 Morbidity

'ngestion Inhalation Submersion

jpCi/ml jmrem/pCi] Imrem/pCi] Imrem/yr/

;pC:i/m3)]

E'j-154 1. OCOE-10: 9. 55OZ-06 2.610E-04 ?t.ieOE-03



*RESR-eU.L?' rose Rrooram Output, 1Version 3.2Ž 20/;7f04 22:22:42 Page: 7

T. e OlJroo: ODup' icate-

Input File : C:\Programl Files\RESRAr amily\SUILD\Plom Broo'k 75th RDLBSMEARE1X Rev .obid

luat:on Time: 0.010O0OnO0E+Or years

- :

.ssessment for Time: 1

Time =O.OOE.00 yr

ee Source information == --

Source:

L-ocation:: Room : ! x: 0.00 y: 2.50 .: 1.50 [ml

Geometry:: Type: Area Area:l.50E+Ol ml) Direction: :

Fathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 [l/br]

7. OOOE-02

I .00-01

S.170E+04 [day)

Contamination:: Nuclide Concentration

IpCi/m2J

£U-254 1.000E-10

Source: 2

Location:: RooM: I x: I5.00 y: 2, -.50 : 1.50 ml

Geonetry:: Type: Area Area:i.500E01 [m2' Direction: x

Pa thway :

Direct Ingestion Rate: 4.070E-07 il/hr2

Fraction released to air: '.00E-02

Removable fraction: I OOQE- 01

Time to Remove: S.270E+04 [day!

Contaminatton:: Nuclide Concentration

[ pCi /m2 j

EU-154 1.QOOE-IO

r



RESROE;-PtULD Done Frogram Output, Version 3.22 10/17/04 12:22:42 Pane: B

Title : Plumbrool: Duplicate

Input File : C:\Froqram Files\RESRArDamily\BO!LD\Plum Brook 75th ROLBSMEARMIX Rev O.bld

Ki ation Time: O.OOOOOQOOE+OO years

Source: 3

Location:: Room: I r: 7.50 y: 0.00 z: 1.50 [ml

Geometry:: Type: Area Rrea:4.50E+01 [m2) Direction: y

Pathway

Direct Ingestion Rate: 4.070E-07 [1/hr)

Fraction released to air: 7.000E-02

Removable fraction: 1.00O0-01

Time to Remove: 5.270E+04 [day]

C.ont ami na, .i on : Nuclide Concentration

[pci/m2l

EU-154 I.OOOE-10

Source: 4

Location:: Room : 2 7: 7.50 y: 5.00 _: I.S50 (m]

Geometry:: Type: Area Area:4.50E+01 Im2) Direction: y

Pathway ::

Direct Inoestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 [2/hrl

7. 0OOE-02

1 - 0OOE-0O

5.270E+04 [day)

Contameination:: Nuclide Concentration

[pCi/m2n

EU-154 1-OOOE-20

Source: 5

Location:: Room : I x: 7.50 Y: 2.50 r: 0.00 (m)

Geometry:: Type: Area Area:7.50E+01 [m2) Direction: z

Pathway::

Direct Inoestion Rate: 4.070E-0Q [1/hr)

Fraction released to air: 7.000E-02

Removable fraction:

Time to Remove:

i . O0E-01

5.270Et04 [day]

Contamination:: Noclide Concentration

[pCi/mI)

CS-2137 1.660E+Q0

1-129 2.660E+00



c RESRAD-EUILD Dose Protram Outper, ";ersion 3.22 1/V/CC 22:22:42 Page: 9

Title : Plumbrook 5uplicate

Input Frle : C:\Program Files\RESRADFamily\BUILD\Pluma Brock 75th ROLESMEARMIX Rev O.bld

euaion Time: 0-OOOOOOOOE.00 yeers

NB-94 5.0OOO-02

CO-60 9.8000-01

Source: 6

Location:: Room: 1 x: 7,50 y: 2.50 :: 3.00 [m)

Geometry:: Type: Area Area:1.50E01 (ml21 Direction::

Pathway::

Direct ingestion Rate:

Fraction released to air:

Removabl e frzct ion:

Time to Remove:

4. 070E-07 !1/hr)
7. OOOE-02

1. 00DE-0l

5.210DE-4 !day)

Contamination:: Nuclide Concentration

fpci/mn]

EU-154 1.OOOE-10

F1



RESSE-BCJILD Dose Procran Output. Version 3.22 15/25/54 12:22:42 Saoet: 10

Title: Flumbrooh Duelicate

Input Pile C:\Prooram riles\RESRA. _Family\BUIL.\Plum Srool: 75th ROLESMELLMIX Rev O.bld

,, ,t iOn Time: Q.OOOQSOOE+OO years

.. ESRAD-BUILD~ose Tables ---

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

Source Contributions to aeCeptor Doses

omrem)

Source Source Source Source Source Source Total

1 2 4 5 6

Receptor 2 1.29E-26 1.29E-16 18SE-lS l.SSE-lS 1.20E-04 3.09E-15 1.20E-04

Total 1.29E-16 1.29E-16 1.S8E-lS l.SSE-1 1.20E-04 3.09E-I5 1.20E-04

C

Ij ''



"-tRESRkD-R l-It lose Prooream Outou-, Versior 3.22 ;0/1 2/04 12:22:42 Pace: ;1

Tttle : Plcnb'o' Ipiiceae

Input File: .:'P.cgrar. Files\RESRAO FamilBRlLD\Pium Brook 75th ROLBSSPARŽ4IX Rev Q.bld

ryuatioa T.me: O.00000000E+0 years

Pathway Detail of toses

remreml

Source: I

Receptor

I

Total

Source: 2

Re:eptor

1

Total

Source: 3

Receptor

_ Totalr
Source: 4

Receptor

l

Totai

E:/,.ternal

I ,2ISE-16C

External

i. 2SE-16

ISS 2E- I .

E::ternal

I .S8SE-1S

II . SSE-1S

Ezternal

I .58E-I S
I. 88k-IS

Deposition Immsersion

4.55E-25 8.52E-2I3

4.55-S2 8.52E-23

Deposition Inversion

4.55kE-5 S. 52E-2

4.55E-2S5 .52E-23

Deposition Immersion

1.36SE-24 2.56kE-22

1.36E-24 2.56E-22

reposition Immersion

I,.3SE-24 2. 56k-22

I.36E-24 2.56E-S2

Inhalation Radon

4. 16E-20 Q.GOE+00

4.16E-20 0.QOE+00

Inhalation Radon

4.16E-20 O.OOE+OI

41k6E-20 0,OOE+00

Inhalation Radon

1.215E-i9 0.OOE+00

1.25E-19 0.OOE+00

Ingestion

1. 31IE-I

I. 31E-1S

Ingestion

I.31E-18

1. 31E-IS

Ingestion

3. 92E-18

3. 92E-18

Ingestion

3.92E-IS

3.92E-IS

Inhalation Radon

1.25E-19 0.0 DE+00

.25kE-19 0.OQE+00

Source: S

Receptor

Total

source: f

Feceptoz

Total

Ekternal Deposition Imeersion Inhalation Radon

1.09k-0S 4.S4E-14 4.10E-1I 9.13E-09 0.OOE+00

I .09E-0C4 4..045-4 4-ilkE-1I 9.13E-O9 O.SOE+OO

Ingestion

; 12E-O5

1. 12E-OS

E:cternal Depcsition Immersion Inhalation Radon Ingestion

:59k-lI 2.27E-24 4.26k-Si 2.68E-I9 O..OE+05 6.54E-iS

-.-09k-I5 2.27E-24 4.26E-22 21.SE-19 O.OOE+OO 6.54E-18



RES2Pr-B;U1L-E ticse Prograre Outpr't, Versiorn 2.22 10/1204 12:22:42 Page: 22

Title: PlimbrctO: Dupli-cae

pl~lt File: C:\Rrograur Files\fSRPEl Femil\BUILD\P1u0 Brook 15th ROLESMEARMIX Re" O.5b

( uation aine: 0. 0C,00000tE00 years

Nuclide Detail of Doses

[mtere]

Source: I

Nuclide Receptor Total

EO-154

EL-154 1.29E-16 1.29E-16

Source: 2

Nuclide Receptor Total

EU-154

EO-154 I 29L-16 I.295-16

Nquclide Receptor

EU-154

EU-15 I.SSE-15

Source: 4

14uclide Receptor

I

EU-I54

EU-154 1.88E-I5

Total

Total

I . 86E-15

tr



PESRAi~s-F"IL lose ProQram Ouroput, Version 2.22 I01-7!04 12:22:42 Page: :i

Title : Plutbrook Duplicate

Input File: C:\Prooram Piles\RESRAD Basilv\RUILD\Plcm Brook Thth ROLESHEARMIX Rev O.bId

:,-<luation Time: 0.0000OlOlFtG years

Source: S

Nuclide Receptor Total

I

CS-137

CS-13i 9.24E-Ol 9.24E-05

1-129

-124 6,47E-O6 6.47E-06

NE:-94

NE-94 2.33E-Il 7.33E-07

CO- SI

CO-60 2. 05E-05 2. 15E-05

Source: 6

Nuclide Receptor Total

EU-154

EU-154 3209C-15 3.09E-15

r :



ZRESRAPD-&UiLv lse Froara Outtpa, Version ;22 lQ/'/04 12:22:42 Page: 14

Title : Fluumbrook Dup'ica-te

Input File: C:\Prooram riies\PESRAD taily\BUiLD\Piur Stock -5Rh ROLSSMEARMIX Rev O.bid

St( Surma ry

RFSRAD-BUILD Dose (Time) Tabies --

Receptor Dose Received for the Exposure Duration

----- ---- = - --e~ ---------_ = ------------------ _

(mrem)

Evaluation Time jyr)

1l1.2E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yrl

Evaluation Time Iyr)

0. OOEt00

I . _ OE-04

r



RESRA.D-Bu-Lt Dose Program Output, Version 3.22 C/1:7/04 12:32:15 Page: 1

Title Flumbrockz tuplicate

Input File : C:\Proaram Files\RESRAr Family\BU2LD\Plum Brook H-3 ROLBSMEAP.RIX RelO.bid

(7

RESRAD-BUILD Table of Contents

- - - .... w=.=e - - - . ------_ == =~~ ===- --- ==- .s

rESRAD-BUILD Input Parameters............

Building InformatiOn ...................

Source Information.....................

For time = O.OE+O0 yr

Time Specific Parameters ..............

Receptor-Source Dose Summary.........

Dose by Fathway Detail................

Dose by Nuclide Detail............

Full Summary .............................

3.A

7

1 0

1 1

1.2

1 4

r



- RESRAS-EUOLt Dose ?rog9ram Outpout, verson 3.22 1017/04 12:31:15 Page: 2

\ T/tle Pl: nbtoI:. Oaoi-cate

Input File : C:\Prograr Files\RESP~uD Faril\SUIOD\I um Brook Y-3 ROLBSMEARMIX Rev.O.bld

_-::

RESRAD-BUILD Input Parameters

- - - ...e== =.= _==ess _e_= ---- ===1 = 2 ... -----

Number of Sources : 6

Number of Receptors: 1

Total Time : 3.6525004E02 days

Fraction Inside : 2.670000E-01

=-=.-=== - Receptor Information ee

Receptor Room :

Im)

7.500

y _ FracTime Inhalation Ingestion(Dust)

Im) Im) lm3/day] fc2/hr)

2.500 1.000 1.000 3.36E+01 O.OOE+00

C.
=== Receptor-Source Shielding Relationship --

Receptor Source Density TniCl:ness Material

Ig/cm3, cm3

1 2.40E+00 O.OOE+00 Concrete

1 2 2.E+0O O.+OOE+00 Concrete

1 3 2.40Q+00 O.0E+Q00 Concrete

2 4 2.40E+00 O.O00Q+0 Concrete

2 5 2.40E+0 0. OOE400 concrete

1 6 2.40E-00 O.oOE+OQ Concrete

lr



-+ RESRAD-BLtU- Dose Prouram Output, Version 3.22 10/17/04 12:31:1$ Page: 3

Title: Plumbrook Duplicate

Input File: C:\Program File5\RESRAD FamB1y\BUILL\Plum Brook H-3 ROLBSMEARMIX RevO.bld

C ..

=--- ==ce Euilding Information

Building Air Exchance Rate: S-OOE-01 I/hr

Height [m]

Area (ml ]

Air Exchanges (mW/hr)

<-Q01: 1. 80E+02

0 10: 1.SOE+02
YI: 3.000 I Room. 1

* LAMBDA: 80OOE-01

Area 7S 000

Deposition velocity: 2.70E-0O Im/s) Resuspension Rate: 1.40E-05 11/s)

~-Z' ':+



11 RESFAr-SUILT Dose Frooram Cutput, versior 2.22 iD.'1/G4 12:31:15 Page: 4 -

Title: Flumbrook Duplicate

Input File : C:\Program Filss\R£5RAD Familv\BUILD\Flu Brool: H-3 ROLESHEARHIX RevO.bl6

C'.
Source Information ==- -

Source: 1

Location:: Room : I x: 0.

Geometry:: Type: Area

Fathway::

Direct Inoestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

auclide Concentration Dose Cc

00 y: 2.50 :: I.50 m7

Area:l.5040El (m21 Direction: x

4.07DO-07 I/hrl

: . OOOE00

I.OOOE-O1

1.821E+04 [day)

Dnversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m21 Imrem/pCi[ [mrem/pCi] [mrem/yr/

(pCi/,3)]

14-3 I.OOOE-10 6.400E-08 6.400E-O8 O.OOOE+00

ou rce: 2

<, j Location:: Room : I x: 15.00 y: 2.50 Z: 1.501m]

Geometry:: Type: Area Area:l.50E+0I [lm2 Direction: x

Pathway::

Direct Ingestion Rate: 4.070E-07 [1/hr)

Fraction released to air: 1.000E+0O

Removable traction: l.OQOE-01

Time to Remove: 1.520E+04 [day)

Contamination::

Muclice Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

ongestion Inhalation Sutbmersion

PCi/r'2) (mrem/pCi) [mrem/pCil [mrem/yr/

(pCi/m3))

H-3 2.OOO£-iO i:6.400-OS 6.40BE-OS O.OOOD00

r



- RESRtA-h.UILt Iose rrooran Outout, Version 3.22 10/11/04 22:31:15 Page: 5

Title: Flumbrookhflplicate

Input File : C:\Proqras Files\RESfAD_ Family\BUILD\Plum Erooft H-3 ROLSSMEARMIX RevG.bld

C.
Source: 3

Location:: Room : I :

Geometry:- Type: Area

Pathway ::

7.50 y: 0.0 : 1.50(ml

Area:4.5OEsO (ml2 Direction: y

Direct Ingestion Rate: 4.070E-07 1I/Or]

Fraction released to air: I.OOOE+00

Removable fractions I.OOOE-01

Time to Remove: 1.820E-+04 (day)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[pCi/m2) (mrem/pCi [mrems/pCi) (mrem/yr/

(pCi/m3) 1

H-3 I.000E-10 6.400E-08 6.400r-08 0.000E+00

Source: 4

Location:: Room I s: '.SO y: 5.00 _: . 50Im3

Geometry:: Type: Area Area:4.50E+01 Im2) Direction: y

Pathway ::

Direct Ingestion Rate: 4.070E-07 (I/hr)

Fraction released to air: I.000E500

Removable fraction: 1.00DE-01

Time to Remove: 1.820E+04 lday)

Contam ainat'or::

N~u-clde Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

7ngestion Inhalation Submersion

[pCiinm2) [mrem/pCil [mrem/pCil (mrem/yr/

(pCi/r.3) J

E-3 1.000E-10 6.400E-08 6.400E-08 0.000E+00



-RSP9.t'-8773LD Lose Frocram Output. VerSion 3.22 10/17/04 12:31:1S Pace: 6

Title: Plumabrook Duplicate

Input File: C:\Program Fiies\ROSPAL Fam ly\BVILD\PIumn Brook H-3 ROLBSMEhRMIZX RevO-bld

Source: 5

Location:: Room,: 1 x: 7.

Geometry:: Type: Area

Pathway::

Direct lngestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide Concentration Dose Cm

50 y: 2.50 z: O-OOtm3

Area:7.50E+0l [m2] Direction: z

4.070E-07 1/hr!

: .OOOE00

1.0OE-01

2.820E+04 Iday]

inversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

[pci/m23 (mrem/pCil [mrem/pCi] Imrem/yr/

(pCi/m3)]

H-3 3.890E-01 6.400E-08 6.400E-08 O.OOOE+00

Source: 6

Location:: Room: I z:

Geometry:: Type: Area

Fathway::

7.50 y: 2.50 z: 3.001m]

Area:7.50E+O Im[1) Direction: z

Direct sngestion Rate: 4.070S-07 11/hr]

Fraction released to air: 3.0000.00

Removable fraction: .OOOE-01

Time to Remove: 1-620E+04 [day)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

ingestion Inhalation Submersion

(pCi/m2) Imrem/pCi] (mrem/pCi] imrem/yr/

(pCi/m3) 3

H-3 l.OOOE-10 6.400E-08 6.400E-08 O.OOOE+00

r-



- RESRAE.-BUILD Dose Program Cutout, Version 3122 10/17/04 12:31:i5 Page: 27

Title : Plumbrso8 Duslicate

Input File: C:lProgram riles\RESRP.D Femllv\BUILD\Plum Brook H-3 ROLBSMEARMIX RevO.bld

_ uation Time: .OOOO1OOOE+O0 years

e=_e--_=_-- .... =_-==s=e=.- ----- ==----=--------

==- Assessment for Time: 1 ...

--- Time =0.0DOE-OD yr

==__=ee_=_= -_e=-==e_ e===___=---=...=--------=

===- ------ ==-====-=---= --- _e_=_===___==

Source Information o==

Source: 1

Location:: Room : 1 x: 0.00 y: 2.50 z: 1.50 [m]

Geometry:: Type: Area Area:l.SOE+01 Im'l Direction: x

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 lI/hrl

1. OOQE*00

I.OOQE-01

1.820E.04 (day)

-~ t:C' Contamination:: Nuclide Concentration

[pCi/m2(

H-; I.QQQE-10

Source:

Location:: Room : I c: 15.00 y: 2150 Z: 1.50 Im)

Geometry:: Type: Area Area:l.5OE+Ol jml] Direction: x

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.07QE-07 Il/br)

I Q-QE+00

I .OOE-01

820E+04 clay]

Contaminatior;: : Rouclide Concentration

IpCi/m23

H-; l.GOt-10



RESRB:-BtiLD 'Lose Froccam Output. Version 3.22 2Gil.iQ4 12:3:lS Pace: S

Title Plumbrool Duolicate

Input File : C:\Program Files\RESR.3DFamilv\BILD\Plum Brock H-3 ROLBSMEARMIX Revo.bld

Time: 0.00000C00E+QQ years

Source: 3

Locati on:: Room : I -:: 7 f

Geometry:: Type: Area

Fathay ::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

SO v: 0.Q00 : 1.50 [m]

.rea:4.50E+01 (Im2] Direction: y

4.015-07 j1/hr)

1. QQE+Q00

1. 000Q-0O

1.S20E+04 (day]Time to Remove:

Contamination:: Nuclide Concentration

(pCi/m2)

H-3 1.QQQE-10

Source :

Location:: Room : 1 x: 7. 50v: - .0 a.: 1.50 (Iml

Geometry:: Type: Area Area:4.50E+0l (m2) Direction: y

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 (1/hr]

1. OOQE+00

1. 00E-01

1.820E+04 (day)

Contamination:: Naclide concentration

(pCi/m23

H-3 1.10O-10

Source: 5

Location:: Room : 1 *: 7.50 v: 2.50 -: 0.00 (im]

Geometry:: Type: Area Area:7.50E401 (m2S Direction: z

Fathway::

Direct Ingestion Rate: 4.070E-07 Il/hrl

Fraction released to air: i.005E+00

Removabie fraction: 1.0O0E-01

Time to Remove: 2.620E+04 (day]

Contamination:: Nuclide Concentration

(pCi/m2 ]

H-3 3.8905E01



*RESRAE-eolLrD ose trogram Output. Version 3.22 10/27/04 12:131:15 Page:

Title: Piumbroo): Dtuplicate

Input File: C:,prograTL riies\RESR.DFaiily\BtlLD\PSUJm Brook H-- ROLBSMEARMIX RevO.bld

fllUation Tijn: C.00000000E+OO years

Source: 6

Location-: Room : I 5:

Geometry:: Type: Area A

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

SQ y: 2.50 z: 3,00 [in

Area:7.50E+0O Iml) Direction: z

4.010E-07 ll/hr]

1. 000E+00

l.000E-0 d

1. S20E+09 [day)

Contamination:: Nuclide Concentration

( pCi/m2I

H-3 1.000E-10



* RESPAP-2101r Dose Prograr Output. Ve-sion 3.22 10/12/04 12:31:15 Page: 10

Ntie : Flurbroook Duplicate

Input FPIe: C:\Proaram Files\RESRAE PFanil'\BUILD\Plum Broo)-. Y-3 ROLBSMEAR4IX Reevobld

a--tso. Time: 0.000000O-EOO years

=- RESMAD-BUILDDose Tables e=

== . .. _

- - - - --- =---- --------- -------_= __=J_

== _------ =e_=_ _=--=-----=_ ---= -_= ==- --- _- r----

Source Contributions to Receptor Doses

= ----- == .... =-----=----- ====m

(mreml

Source Source

1 2

Receptor 1 9.395E-21 9.39E-21

Total 9.39E-21 9539E-1l

Source

3

2. 82E-20

2. 62E-20

Source Source Source Total

4 5 6

2.82E-20 1.83E-06 4.69E-20 1.83E-08

2,.825-20 1.83E5-6 4.695E-20 1.83E-0

I



PRESRRD-B'-LO Dose Prooram cutput, VersionI lI_2 ;.1n/04 l2:31-lS Page: i1

Title : P~umbrooJ: Duolicate

Inout File: C: \Fropram FileS\RESRP: Famril\BUItiD\Pluo Brock H-3 ROLBSMEARMIX Rev5 bld

u~tion. Time: O.OOQQOOtOE+OO years

Pathway Detail of Doses

Imrem)

Source: 1

Receptor

1

Total

Source: 2

Receptor

I

Total

Source: 3

Receptor

a

rTotal

E.ternal

0. OOE+00

Q. OOE.OO

Deposition Immersion Inhalation Radon Ingestion

O.OOE+OO O.OOE+OO 5.84E-22 O.OOE+OO 6.8OE-21

OS.OOE+OO O.OOE+OO 5.84E-22 0.OOE+OO 8.StE-21

External Deposition Immersion Inhalation Radon

0. OOEOO O. OOt+OO O.OE+S 54 OOE+O . -22 (OO-E+OO

O.OOE+OO O.OOEt-O O.OOE+OO 5.84E-22 O.OOE+OO

External Deposition Immersion Inhalation Radon

Ingestion

B. 80E-21

S. 8OE-21

Ingestion

2.64E-20

2. 64E-20

O. OOE+OO

P. OOE+QO

O.OOt+OO OSE+-S

O.SOOE+tOO O.OE+OO

1.75E-21 0.OOE+OO

1.15E-21 O.OOE+OO

Source: 4

Receptor

Total

E:;ternal

O . OCt.E00

O. DOE-OP

DepoEition

0. OOE+OO

0. OOE+OO

Immersi on

0. OOEt-O

G.. OOE+O?

Inhalation

I. 7t5E-21

1. 7fE-21I

Radon

C. OOE+OO

5. OPE+eO

Ingestion

2.64S-20

2. 64E-20

Source: S

Receptor

I

Total

Source: 6

Receptor

Total

External

O . OOE-+O

O0. OOE+OO

External

o5. SOBE+OC

0. OOE-+O

Deposition Immersion

O.OOt+OQ OOOE+OO

O.OOt--0O S.OOE+OQ

Inhalation

I . 14E-09

1. 14E-09

Radon

0. DOE+OO

0. OBE+-O

Ingestion

1 .71E-08

l.1 .1-08

Deposition Immersion inhalation Radon Ingestion

S.OOtE-O 0.-OEtaS I9Ie 2 E-:1 Q OSOE+OO 4.40E-20

Q.O+OtOS O.OOE+tO 2.92E-21 0. OODE+O 9.t40E-20

I,



RESPRtD-eUILt Dose Proerar OrroPot, 'vere or 2.22 I5f22C-4 12:21:15 Page: 22

Title : FPiou'mrool: Duplicate

Input FPle: C:\Prograre Bilee\RESRAD Eemily\BUlLt\Plue Brook H-I ROLBSMEARMIX RevO.bld

riot Time: O.OOOOQOtOE+00 veaes

Nuclide Detail of Doses

jmrem]

Source: ;

Nuclide Receptor Total

H-3

N-3 9.39E-21 9.39E-221

Source: 2

Nuclide Receptor Total

H-3

H-3 9.39E-21 9.39R-21

Nuclide Receptor Total

H-3

H-3 2.r62E-ll 2. 82E-20

Source: d

Nuclide Receptor Setao

H-3

H-3 2.8IE-20 "I.2E-20

L'. .



;rSRAP-E8~tt Dose Srooramr Output, versio, 522 1O/l/04 12:21:55 Pace: 132

Title : Plumbroot: Duplicate

Input File : C: Prograem Files\F.ESPAI _Famrly\BUlLtr1Plur Brool: H-l ROLBSMEARMIX RevObld

-nElation Time: O.OOOOOOOQE+Ol years

Source:

Nuclide Receptor Total

H-S

H-3 1.i3E-08 1.83E-08

Source: 6

Nuclide Receptor Total

1

H-3

H-S 4 .69E-2P 4. 69E-2O

I,



RESRPE--BUTLD Dose trocrac Output, Version _.22 2t0/1/04 22:32:21 Frae: 14

Title: Plumbrook. Duplicate

Input File: C:\Progrsm Files\RESRDE Family\BUILDNPIum Brook H-B ROLBSMEARNIIX RevO.bld

( ' Suresarvk--,s. '....

-=- RESRAD-BUILD Dose (Time) Tables

Receptor Dose Received for the Exposure Duration

orrem)

Evaluation Time (yrn

I t OE-i-oo

I I.S3E-OS

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time ¶yr)

2. ROE-eQ

1 1OS3E-OR

1



RESRAD, Version 6.21 TM Limit = 0.5 veer 10/1182004 09:43 Page

Summary RESRAD Default Parameters

File Plumbrook Subsurface Modified ROLBSMEARMIX Rev 0.RAD

Table of Contents

.eart I: Mixture Sums and Single Radionuclide Guidelines

Dose Conversion Factor (and Related) Parameter Summary ... 2

S-ite-Specific Parameter Summary ..... ..................... 9

Summary of Pathway Selections ...... ...................... 18

Contaminated Zone and Total Dose Summary .... ............. 19

Total Dose Components

Time = 0.OOOE+OO .................................... 20

Time = 1.000E+00 ....... ............................. 22

Time = 3.000E+00 ................ . .................... 24

Time = 1.000E+01 ........................... ... 26

Time = 3.000E+ ......... 28 ........................ 28

Time = 1.000E+02 .................................... 30

Time = 3.OOOE+02 ............ ........................ 32

Time = .OOOE+03 . ................................... 34

Dose/Source Ratios Sumed Over A1l Pathways ..... ......... 36

Single Radionuclide Soil Guidelines ...... ................ 38

Dose Per Nuclide Summed Over All Pathways ..... ........... 40

Soil Concentration Per Nuclide . .......................... 42

.I



RESRAD, Version 6.21 Tk Limit = C. vear 0l1l/2004 09: 43 Page 2

Summary RESRAD Default Parameters

File : Plumbrook Subsurface Modified ROLESMEP.AiWIX Rev O.,RAD

C
Dose Conversion Factor iand Related) Parameter Summary

File: FGfi 13 Morbidity

Menu

-I
B-i

B-i

B-i

B-l

B-I

B-i

B-i

B-I

B-i

B-i

B-I

B-1

B-I

B-i

B-i

B-l

B-i

B-i

B-i

B-i

B-i

B-i

B-I

B-I

B-i

B-1

B-I

B-i

B-i

B-l|

B-i

B-l

B-l

D-I

D-l

D-i

D-i

D-I

D-1

B-I

LI

D-1

D-1-

"-D-1

Parameter

Dose conversion factors

Ac-227+D

Ag-106m+D

-AM-241

Am-24 3+D

C-14

Cm-243

Co-60

Cs-1374D

Eu-152

Eu-154

Eu-llS

Fe-5S

Gd-152

H-3

I-129

Na-22

Nb-94

Ni-S9

Ni-63

Np-237+D

Pa-231

Pb-2i0+D

Pu-23l

Pu-239

Pu-241+D

Ra-2264D

Sb-125+D

Sr-90+D

Tc-99

Th-229+D

Tn-230

U-233

U-l24

'-235+D

U-238+D

for inhalation, mrem/pCi:

Current

Value

| 6.720E+OO

2.830E-04

| 4.440E-0i

| 4.400E-OI

| 2.090E-06

| 3.070E-Ol

2.190E-04

3.190E-05

| 2.210E-04

| 2.860E-04

| 4.140E-05

| 2.690E-06

| 2.430E-Ol

| 6.400E-08

| 1.740E-04

I 7.660E-06
| 4.140E-04

| 2.700E-06

| 6.290E-06

5.400E-Ol

| 1.280E+00

| 2.320E-02

| 3-920E-01

4.290E-Ol

8.250E-03

| F.600E-03

| 1.386E-0O

I 1.310E-03

| 8.330E-06

| 2.160E+00

| 3.260E-0O

1.350E-Ol

|I.-20E-Ol

| 1.230E-01

1.180E-0O

|1.480E-02

| 7.620E-06

| 3.640E-03

| 3.630E-03

| 2.090E-06

| 2.510E-03

2.690E-05

1.0OOE-05

| 6.480E-06

9.550E-06

| 1.530E-06

| 6.070E-07

Default I

Parameter'

Name

I

i
i
I
I
I

6.720E+00

2.830E-04

4.440E-Ol

4 .400E-01

2.090E-06

3.070E-0O

2.1 90E-04

3. 190E-05

2.210E-04

2.860E-04

4.140E-05

2. 690E-06

2, 430E-01

6. 400E-08

I .740E-04

7. 660E-06

4 .140E-04

2. 700E-06

6. 290E-06

5. 4OOE-01

1.280E+00

2.32OE-02

3. 920E-01

4.290E-0O

8.250E-03

8 600E-03

1.386E-0O

1.310E-03

8 330E-06

2 .160E+00

3. 260E-01

1.350E-01

1.320E-01

1. 230E-01

l6SOE-01

1.480E-02

3.620E-06

3.640E-03

3. 630E-03

2.090E-06

2.510E-03 1

2.690E-05

S. OOOE-05

6.480E-06

9. 550E-06

1.530E-06

6.070E-07

DCF2 a1

DCF2( 2)

DCF2 3)

DCF21 4)

DCF2( I)

DCF2( 6)

DCF2( 8)

DCF2( 9)

DCF2 (10)

DCF2 (12)

DCF2 (13)

DCF2(14)

DCF2 (15)

DCF2 (i6)

DCF2(17)

DCF2 (18)

DCF2 (19)

DCF2 (20)

DCF2 (21)

DCF2 (22)

DCF2 (23)

DCF2 (24)

DCF2 (25)

DCF2 126)

DCF2 27)

DCF2 (29)

DCF2 (30)

DCF2 (31)

DCF2 (32)

DCF2 (33)

DCF2 (34)

DCF2 (35)

DCF2 (36)

DCF2 (37)

DCF2 (38)

DCF3( 1)

DCF3( 2)

DCF3( 3)

DCF3' 4)

DCF3( 5)

DCF3( 6)

DCF3! 8)

DCF3 ! )

DCF3 (10)

DCF3 (12)

DCF3 (1i)

DCF3(14)

Dose conversion factors for ingestion, mrem/pCi:

Ac-227+D

Ag- 108m+D

.B.'n-241

Am-243+D

C-14

Cmr-243

CO-60

Cs-137+D

Eu-152

Eu- 154

Eu-I55

Fe-55



RESRAD, Version 6.21 T1t- Limit = 0.5 year 10/1;/2004 09:43 Pace 3

Summary : RESRAD Default Parameters

File : Flumbrool Subsurface Modified ROLBSMEARMIX Rev O.RAD

I
Menu I

Dose Conversion Factor (and Related) Parameter Summary Icontinved)

File: FGR 13 Morbidity

I Current

I ValueParameter

I Parameter

I Default I Name

l l

D-1

D-l

D-1

D-1

D-1

D-I

D-1

D-1

D-1

D-i

D-1

D-1

D-1

D-1

D-I

D-1

D-1

D-1

D-1

D-1

D-1

I Gd-15

I-129

I Na-22

Nb-94

Ni-S9

| Ni-63

Np-237+D

Pa-2331

Fb-210+D

Pu-238

Pu-239

Pu-241+D

Ra-226+D

| Sb-125+0

| Sr-90+D

Tc-99

T Th-229+D

tTh-2 3

U-233

: 1U-234

1U-235+D

I1 0-238+D

I Food tran

| Ac-227+D

IAc-227-D
Ac-227+D0

1. 610E-04

6.400E-0o

2.760E-04

1. SOE-05

7.140E-06

2.100E-07

5.770E-07

4.440E-03

1 .060E-02

7.270E-03

3. 200E-03

3.540E-03

6. 850E-05

1.330E-03

3. 647E-06

1. 530E-04

1.460E-06

4. 030E-03

5.480E-04

2.890E-04

2. 830E-04

2. 670E-04

2. 690E-04

D-34

D-39

D-34

D-34

sfer factors:

I plant/soil concentration ratio, dimensionless

I beef/livestock-intake ratio, pCi/):go)/)pCi/d)

. il/livestock-intal:e ratio, ipCi/L)IpCI/d)

1.610E-04

6. 400E-08

2.7 60E-04

I.150E-05

7.140E-06

2.100E-07

5.770E-07

4.440E-03

1.060E-02

7.270E-03

3.200E-03

3.540E-03

6.8SOE-05

1.330E-03

3.647E-06

1.530E-04

1.460E-06

4.030E-03

5. 480E-04

2.8 90E-04

2.830E-04

2.670E-04

2.690E-04

2. 500E-03

2.O00E-05

2.006E-O'

.5OOE-01

3.00OE-03

2.50OE-02

1.000E-03

SOOOE-OS

2.OOE-06

1.000E-01

5.000E-05

2.000E-06

5.500E+00

3.100E-02

1.200E-02

1.OOOE-03

2.000E-05O

2.000E-06

DCF:

DCF:

DCF:

DCF

DCF:

DCF:

DCF:

DCF:

DCF3

DCF:

DCF3

DCF:

DCF3

DCF.

DCF3

DCF'

DCF3

DCF3

DCF3

DCF3

DCF3

DCF3

DCF-3

RTF(
RTF(

RTF(

RTF(

RT F

RTF!

rTF (

RTF(

RTFi

RTFf

RTFf
RTF3

RTFt

| RTFI

| RTF3

| RTF(

RTF3

jRTF 3

'3(15)

*3(16)

'3(17)

3(18)

'3(191

*3(20)

3(21)

'322)

'3(23)

:3(24)

3(253

.3(26)

3(27)

3(29)

3(30)

3(31)

3(32)

3(33)

3(343

3 353

3(36)

337 )

338)

D-34 I

D-34 I Ag-l

D-34 j Ag-I

D-34 I Ag-1

D-34 I

D-34 I Am-2

D-34 I Am--2

D-34 I Am-2.

D-34 I

-34 j km- 2

D-34 j Am-2.

D-34 | Am-24

D-34 I

D-34 I C-14

D-34 | C-i4

06m+

08m+

08m+

41
31

31

43_+D

:43+D,

'4-,+r

D, plant/soil concentration ratio, dimensionless

D, beef/livestock:-intak:e ratio, (pCi/kg)/(pCi/d)

D, milk/livestock-intake ratio, IpCi/L)/tpCi/d)

plant/soil concentration ratio, dimensionless

beef/livestoc):-intake ratio, (pCi/kg)/(pCi/dl

,mill:/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/scil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/:gc/(pCpi/d)

milk/livestoc1:-intal:e ratio, 3pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

beef/livestock-intak1e ratio, (pCi/):g)/tpCi/d)

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

2.500E-03

2.0QOE-05

2.OOE-05

1.500Q-01

3.000E-03

2.500E-02

I.0O0E-03

5.OOE-05

2.Q000-06

I.OOE-03

S.OOQE-05

2.00QE-06

5. 500E+00

3.100E-02

1.200E-02

I.OOOE-03

2.000E-05

2.000E-06

3,1)

3,2)

3,3)

4,1)

4,2)

4,3)

5,1)

5,2)5,31)

(1, )

1,2)

1,3)

2, 1)

2,2)

-'33

D-34 | C-l4

D-34 I

(- I Cm-243

D-34 I Cm- 24 3

D-34 I

6,1)

6,23

6,33



RESRPD, Version 6.21 T7 Limit = 0.5 year i0/18/2004 09:43 Pane 4

Sunmary : .ESPAC Default Parameters

File : F
5
umbrool: Subsurface Mod elsd ROL5SMESARlIZ Rev t.fiPAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
A File: FGR 13 Morbidity

I
Menu I

Il
Parameter

Current I
Value I Default

I Parameter

Name

I

D-34 I Co-60
D-34 Co-60

D-34 j Co-60

D-34

D-34 j Cs-137

D-34 | Cs-137

D-34 j Cs-137

D-34

D-34 Eu-152

D-34 f Eu-152
D-34 j Eu-152

D-34

D-34 j Eu-154

E-34 Eu-154

D-34 Eu-154

D-34

D-34 i Eu-lSS

D-34 J Eu-1l5
D-34 | Eu-lSS

D-34

I Fe-55
\ i|Fe-55

D-34 Fe-SS

D-34

D-34 j Gd-152

D-34 Gd-152

D-34 Gd-152

D-34

D-34 | F-3

D-34 H-3

D-34 H-3

D-34

D-34 |1-29

D-34 1-129

D-34 1-129

D-34

D-34 Na-22

D-34 f tle-22
D-3, | N a- 2

D-34

D-34 j Nb-94

D-34 j Nb-94

D-34 Nb-94

D-34

D-34 Ni-59

ci 9

+D

-r

plant/soil concentration ratio, dimensionless

beef/livestock-inta):e ratio, )pCi/kg)/(pCi/d)

milk/livestock-intal:e ratio, )pCi/L)/tpCi/d)

plant/soil concentration ratio, dimensionless

beef/livestoc):-intake ratio, pCio/ko)/)pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestoc):-intake ratio, )pCi/kg)/(pCi/d)

milk/livestock-intake ratio, )pCi/L)/lpCi/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, IpCi/L)/lpCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-inta):e ratio, (pCi/kg)/)pCi/d)

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil cor-centraticn ratio, dimensionless

beef/livestock-intake ratio, !pCoi/k)/(pCi/d)

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

plant/soil concentration ratio, dimensionless

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

milk/livestock-intal~e ratio, (pCi/L)/)pCi/d)

,plan/soil concentratIon ratio, dimensionless

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

, milk/i~vestock-i:stake ratio, pCi/L)/)pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, )pCi/kq)/)pCi/dl

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

plant/soil concentration ratio, dimensionless

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

milk:/livestcck-intake ratio, )pCi/L)/)pCi/d)

8. 000E-02

2. 000E-02

2. 000E-03

4 .000E-02

|3 .000-02

8. 000E-03

2 500E-03

2.000E-03

2.000E-05

2.500E-03

2. 000E-03

2.000E-05

2.500E-03

2. 000E-03

2.000E-05

1. O0E-03

2.0OOE-02

3. 000E-04

2. 500E-03

2 000E-03

2.000E-0O

4 .800E+00

1 .20E-02

.OOOE-02

2.000E-02

7 .000E-03

1.O0OE-02

5. 000E-02

e8.OCOE-02

4.00QE-02

1 .000-02

3.000E-07

2. OOE-06

5.000E-02

5.0005-03

2.000E-02

8. 000E-02

2.000E-02

2. 000E-03

4.000E-02

1.000E-02

a.000E-03

2. 50E-03

2. 00E-03

2.0OOE-OS

2.500E-03

2. 000E-03

2.000E-05

2. 500E-03

2. 000E-03

2.005E-05

1. O5E-03

2. 000E-02

3 .05E-04

2. 5OE-03

2. 00E-03

2. 00E-0O

4.800E+00

1.200E-02

1.OOOE-02

2. 000E-02

7 OQE-03

2.000E-02

5. OOE-02

S.OOOE-02

4.0005-02

1. O0E-02

3.000E-07

2. 00QE-06

.OOOE-02

5. OOOE-03

2. 00E-02

RTF)( ,1)

RTF) 8,2)

RTF) 8,3)

RTF( 9,1)

RTF( 9,2)

RTF) 9,3)

RTF(IO,l)

RTF(I0, 2)

RTFtlO,3)

RTF(12, 1)

RTF(12,2)

RTF(12,3)

RTF(13,1)

RTF(13,2)

RTFtl3, 3)

RTF(14,1)

RTF(14,2)

RTF(I4, 3)

RTF(lS,l)

RTF(15,2)

RTF(15, 3)

RTF'E6, 1)

RTF 1i6, 2)

RTF163, 3!

RTF(17,1)

RTF(17,2)

RTF(171,3

RTFt18,1)

RTF(I8,2)

RTF!1S8,3)

RTF(19,1)

RTF(19,2)

RTF(19,3)

RTF(20,, )

RTF(20,22)

RTF(20,3)
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Summary RESRAD Default Parameters

;File Plumbrook Subsurface Modifiec ROLBSIEP)4 RM12 X Rev O.RAD

Dose Conversion Factor and Related) Paramet

Iile: FGR 13 Morbidit

Menu j Parameter

09:43 Peo 5

ter Summary (continued)

I Current

I Value

I Parameter

Default I Name

D-34 I Ni-63
D-34 N Ni-63

D-34 I N:-63
D-34 I

D-34 Np-237

D-34 Np-23I

D-34 I Np- 2
37

D-34 I
D-34 I Pa-231

D-34 I Pa-231
D-34 Pa-231

D-34 I

D-34 Pb-210

D-34 Pb-210

D-34 I Pb-210
D-34 I
D-34 Pu-23P

D-34 I Pu-238
D-34 I Pu-238
D-34 I

Pu-239

~ \ IPu-239

D-34 Pu-239

D-34 I
D-34 I Pu-241
D-34 Pu-24i

D-34 PU-O41

D-34 I
D-34 Ra-226-

D-34 Ra-226-

D-34 ha-226

D-34 I
D-34 I Sb-125-
D-34 I Sb-125

D-34 Sb-lO2

D-34

D-34 Sr-90+i

D-34 iSr-940+

D-34 I Sr-90+E

D-34 4

D-34 I Tc-99
D-34 I Tc-99
D-34 Tc-99

0+D

:4D

7+D

+D ,

4+D,

+D ,

plant/soil concentration ratio, dimensionless

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

, mill:/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestocl:-intake ratio, (pCi/hg)/p)Ci/d)

milk;/livestock-intake ratio, (pCi/I)/(pCi/d)

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, ipCi/ko)/(pCi/d)

milk/livestock-intake ratio, tpCi/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/livestocl:-intake ratio, (pCi/kg)/(pCi/d)

milk/livestock-intake ratio, tpCi/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-intak:e ratio, )pCi/kg)/tpCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestoclk-intake ratio, (pCi/flg)/(pCi/d)

mrilk/livestock-intake ratio, (pCi/L)/?pCi/d)

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

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

5.000OE-02

5. OOOE-03

2. 000E-02

2.000E-02

1. OOOE-03

5.0OOOE-06

I l.OOOE-02

5. OOOE-03

5.0OOOE-06

I.OOOE-02

8 000E-04

3.000E-04

I.OOOE-03

I OOOE-04

.OOOE-06

1. OOO0-03

I.OOOE-04

I.0OOE-06

3.0OOE-03

1.OOOE-04

1.OOOE-06

4.0 OOE-02

1.OOOE-03

1 OOOE-03

1.GOOE1-00

l.OOE-03

1 0OOE-04

3.000E-01

8.000F-03

2.0002E-03

5. OOOE+200

l.OOOE-04

I.OOOE-03

1.0oooE-03 |

I.OOOE--04

5OOOE-06

i i

5.00012-02

5.000E-03

0. OOOE-02

2.000E-02

5. OO001-06

1. 000E-02

5.1 OOOE-03

5. OOOE-06

1.0OOOE-02

8.00012-04

3 .OOOE-04

1.0OOOE-03

I.OOOE-04

1.000E-06

1 .00012-03

1.000E-04

I lOOOE-06

.OOOE-03

1.0OOE-04

1 OOOE-06

41 OOOE-02

1 OOOE-0-

1.OOOE-03

1.0OOE-04

1.0002E-01

8.00OE-03

.0002E-03

5.OOOE+00

1.0001E-04

1.000E-03

1.00012-04

5.000E-06

RTF(21, 1)

RTFi21, 2)

RTF(21, 3)

RTF (22,1)

RTFj(22,2)

RTF(22,3)

RTF(23, 1)

RTF (23,2)

RTFj23, 3)

RTFi24, 1)

RTFi24 ,2)

RTF(24,3)

RTFi25, 1)

RTFi25,2)

RTF(25,3)

RTF(26, 1)

RTF(26, 2)

P.TFj26, 3)

RTF(27,1)

RTF(27,2)

RTFi27, 3)

RTF(29, 1)

.RTFi29,2)

RTF(29,3 )

RTF(30,1)

RTFi30,2)

RTF(30,3)

RTF(31,1)

RTF(31,2)

RTF(31,3)

RTF(30,1)

RTF(32,2)

RTFj32,3)

RTFj33,1)

RTPj33,2)

PT0133, 3)

1+D .

-iD

S4D ,

S+D ,

S+D ,

5+D .

;+D ,

-D ,

I0

D-34

D-34

, I.... r:

D-3, I

Th-229+D .

Th-229+00

Th-229+D,
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Summary : RESPRD Default Parameters -

File : Plumbrook Subsurface Modified ROLBSSEARMIX Rev O.RAD

(.. i,.

Dose Conversion Factor (and Related) Parameter

Pile: FGR 13 Morbidity

Summary (continued)

Menu | Parameter

D-:4

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

I Tb-230
| Th-230

I Th-230

I

I U-233

0 U-233

I U-233

I

I-234

1 U-234

| U-234

I

I U-235+D

I U-235+D

I

| U-238+D

I U-238+D
| U-23S+D

plant/soil concentration ratio, dimensionless

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

plant/soil concentration ratio, dimensionless

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

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)

| Bioaccumuiation factors, fresh water, L/kg:

:* { Ac-227+D , fish

D-5

D-5

D-5

D-S

D-S

D-S

D-S

D-S

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-S

D-5

D-S

D-5

D-5

D-5

D-S

D-S

D-S

| Ac-227+D , crustacea and mollusks

I

| Ag-108m+D, fish

I Ag-108m+D, crustacea and mollusks

I

I

---4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Current

Value

1.000E-03

| 1.000E-04

5-00^E-06 |

2.500E-03

3. 400E-04

6.000E-04

2.500E-03

3.400E-04

|6 000E-04

2.500E-03

3.400E-04

6.000E-04 |

2.500E-03 F
3.400E-04

6.000E-04 F

1.500E+01

1.000E+03

5.000E+00

7.700E+02

3.000E+01

1.000E+03

3.000E+01

1.000E+03

5.000-04|

9.100E+03

3.000E+01l

1.000E+03

3.000E+02

2.000E+02|

2.0006+03

1.0006+02 |

5.000E+01

1.000E+03

5.0006+01|

2.0006+03 |

F Parameter

Default Name

1.00OE-03 RTF(34,1)

1.000E-04 j RTE(34,2)

5.000E-06 j RTF(34,3)

2.500E-03 RTF(35,1)

3.400E-04 | RTP(35,l)

6. 000E-04 j RTF(35,3)

2.500E-03 RTF(36,1)

3.400E-04 RTF(36,2)

6.000E-04 RTF(36,3)

2.500E-03 RTF(37,1)

3.400E-04 RTF(37,2)

6.000E-04 RTF(37,3)

2.500E-03 RTF(38,1)

3.400E-04 RTF(38,2)

6.000E-04 | RTF(38,3)

1.500E+01 BIOFAC( 1,1)

1.0006+03 | BIOFAC( 1,2)

5.000E+00 BIOFACf 2,2)

7.70OE+02 F BIOFkC)( 2,2)

..OCOE+01 F BIOFPC) 3,1)

1.000E+03 F BIOFACt 3,2)

3.000E+01 F BIOFAC( 4,1)

1.000E+03 | BIOFAC 4,2)

5.0006+04 BIOFAC( 5,1)

9.100E+03 BIOFP.C) 5,2)

3.000E+01 F BIOFAC) 6,1)

1.000E+03 F BIOFAC( 6,2)

3.000E+02 F BIOFAC) 8,1)

2.000E+02 F BIOFAC( 8,2)

2.000E+03 F BIOFAC( 9,1)

1.000E+02 F BIOFAC) 9,2)

5.000E-01 F BIOFAC(10,1)
1.000E+03 BIOFAC(10,2)

5.OOE+01 F BIOFAC(12,1)
1.000E+03 | BIOFAC(12,2)

I Am-241

F .km-_2 41

. fish

I crustacea and mollusks

F Am-243+D , fish

F Am-243+D , crustacea and mollusks

F 0-14 . fish

F C-14 , crustacea and mollusks

F Cm-243 , .5h

F Cm-243 , crustacea and mollusks

F Cc-60 , fish

F Co-60 , crustacea and mollusks

F Cs-137+D , fish

F Cs-137+D , crustacea and mollusks

F Eu-152 . fish

:u-152 , crustacea and mollusks

F Eu-154 , fish

| Eu-154 , crustacea and mollusks
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Summary : FESR.D Default Parameters

File : Plumbrool Subsurface Modifiec fiCLESMEAPrlIX Rev O.RAB

Dose Conversion Factor and Related) Parameter Summary .icontinued)

File: FGR 13 Morbidity

I Current I I Parameter

Parameter I Value I Default I Name
Menu I

D-S

D-S

D-S

D-S

D-S

D-S

D-S

5-S

D-S

c-S

D- S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D-S

D- 5

D-5

D-S

D0-S

D-S

D-S
D-S

r-L

D-S

D-S

j Eu-lSS , fish

Eu-lSS , crustacea and mollusks

Fe-55 fish

i Fe-55 , crustacea and mollusks

F Gd-152 fish

| Gd-152 crustacea and mollusks

H-3 , fish

H-3 crustacea and mollusks

1-129 fish

1 I-129 , crustacea and mollusks

| Na-22 , fish

j Na-22 , crustacea and mollusks

Nb-94 fish

Nb-94 , crustacea and mollusks

Ni-S9 fish

Ni-59 , crustacea and mollusks

| Ni-63 , fish

Ni-63 , *rustacea and mollusks

Np-237+', fish

Np-237-D ,crustacea and mollusks

5.000E+01 | 5.000E+01 | BIOFAC(13,1)

| 1.000÷E+03 | i.OOE+03 | BIOFAC(13,2)

| 2.000E-02 | 2.000E+02 | BIOPAC(14,1)

j 3.200E+03 j .200E+03 j BIOFAC(14,2)

| 2.500E+01 2.500E+01 | B1OFAC(lS,l)

I 1.000E+03 | i.OOOE+03 | BlOFAC(15,2)

| 1.000E+00 |.OOOE+00 | BIOFAC(16,1)

|.0000-00 1.000E+00 | BIOFAC(16,2)

4.000E+01 4.000E+01 | BlOFAC(17,1)

j 5.OOOE+00 F 5.000E+00 | BIOFAC(17,2)

| 2.000E01 | 2.000E+01 j BlOFAC(l8,l)

| 2.000E-02 | 2.OOOE+02 | BIOFAC(18,2)

j 3.000E+02 | 3.000E+02 | BIOFAC(l9,1)

1.000E+02 | 1.oooE+02 | BIOFAC(19,2)

| 1.000E+02 | 1.000E+02 | BIOFAC(20,1)

| 1.000E+02 | l.000E+02 | BIOFAC120,2)

| 1.000E+02 j 1.000E+02 | BIOFAC(21,1)

1.000E+02 | :.000E+02 | BIOFAC(21,2)

| 3.000E+01 | 3.000E+01 | BIOFAC(22,1)

24.000E+02 j 4.000E+02 F BIOFAC(22,2)

I I I
| 1.000E-01 j 1.000E+01 BIOFAC123,1j

1.100E+02 | 1.1000E+02 | BIOFAC(23,2)

| 3.000E+02 | 3.000E+02 | BIOFAC(24,1)

| 1.000E+02 | 1.000E+02 | BIOFAC(24,2)

;.3000-E+01 | .000E+401 BIOFAC(25,1,)

!1-.00E002 | 1.000E+02 | BIOFAC(25,2)

3 .0000E+0; l.0.000E0i | BIOFAC(26,11

1.000E+02 | 1.000E+02 | BIOFAC(26,2)

j 3.000E+01 ! 3.000E+01 j BIOFAC(27,I)

F 1.000E+-02 F 1.000E+02 |F~FC!72

| 5.000E+01 | S.GOOE+0 | ElOFAC(29,1)

| 2.500E+02 | 2.500E+02 | BlOFP.C(25,2)

j 1.3000E+02 | 1.000E+0c2 | BTOFAC(30,l)

| 1.000E+01 | 1.000E+01 | Bl0rAC(30,2)

I Pa-231

| Fa-231 , crustacea and mollusks

I Pb-210+D , fish

I Pb-210+5 , crustacea and mollusks

F Pu-238
I FU-2 3
I Pu-lIE `

FPu-235
| Pu-239

I fisn

I crustacea end mollusks

I fish

, crustacea and mollusks

I Fu-241+D , fish

| Pu-261+D , crustaces and mollusks

I

I Ra-226+D , fish

Ra-226+D , crustacea and mollusks

I

I Sb-125+D , fish

D-S I Sb-125+D , crustacea and mollusks
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Sunr.ar, : RESRAD Default Parameters

File : Plumbrook Subsurface Modified ROLS'SM-ARIIX Rev 0.RAD

V,.
Dose Conversico Factor (and Related) Parameter

File: FGR 13 Morbidity

Summary (continfued)

Menu I Parameter

I Current

Value

I Parameter

Default I Name

D-5

D-5

D-5

D-5

D-5

D-S

D-5

D-S

D-5

D-5

D-S

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-S

I Sr-90+D , fish

I Sr-90+D , crustacea and mollusis

I Tc-99

I Tc-99

I fish

I crustacea and mollusl:s

I Th-229+D , fish

I Th-2295D , crustacea and mollusks

I

I Th-230 , fish

I Th-230 , crustacea and mollusks

6.000E+01

1.COOE+02

2.000E+01

5.000E+00

1.OOOE+02

5.000E+02

1.000E+02

5.000E+02

6.000E+01

6.00DE+01
6.000E+01

1. OOOE+0l

6.000E+01

1.000E+01

6.000E+01|

6.DOOE+01 | BIOFAC(31,1)

1.000E+02 BIOFAC(31,2)

2.000E+01 | BlOFAC(32,1)

5.000E+00 | SIOFAC132,2)

1.000E+02 | BIOFAC(33,1)

5.000E+02 BIOFAC(33,2)

1.000E+02 | BIOFAC(34,1)

5.000E+02 BIOFAC(34,2)

1.000E+01 BIOFAC(35,1;

6.000E+01 BIOFAC(35,2)

1.000E+01 | BIOFAC(36,1)

6.000E+01 BIOFAC(36,2)

1.000E+01 I BIOFAC(37,1)
6.000E+01 BIOFAC(37,2;

1.000E+01 | BIOFAC(3S,1)

6.000E+01 SIOFAC(38,2)

I t -233

0-233

I

U-234

I J.234

I fish

I crustacea and mollusks

I fish

I crustacea and mollusks

I U-235+D , fish

| U-235+D , crustacea and mollusks

1 U-23S+D , fish

I U-238+D , crustacea and mollusks

I I

I.
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Summary RESRAD Default Parameters

File : Plumbrook Subsurface Modified ROLBSMNARMIX Rev O.RAD

Site-Specific Parameter Summary

- User Used by RESRAD | Parameter

Menu j Parameter | Input Default If different from user input) Name

I . I
ROll | Area of contaminated -one (m-2) | 3.850E+03 1.OOOE+04 i AREA

ROll| Thickness of contaminated zone Wm) | 3.000E+00 | 2.000E+00 --- j THICKO

ROl1 j Length parallel to aquifer flow (m) j 7.000E+01 1.000E+02 --- | LCZPAQ

RO1l Basic radiation dose limit )mrem/yr) 2.500E+01 2.500E+01 I BRDL

ROll Time since placement of material tyr) 1.000+00 0.OOE+00 --- | TI

ROll Times for calculations (yr) 1.OOOE+00 1.0OE+00 | Ti 2)

Rll| Times for calculations (yr) 3.000E+00 j 3.000E+O0 j - Ti 3)

ROll Times for calculations (yr) 1.OOOE+01 1.000QE+01 Ti 4)

ROll Times for calculations tyr) j 3.000E+01 j 3.000E+01 - Ti 5)

Roll Times for calculations (yr) j 1.000E+02 1.000E+02 T --- Ti 6)

ROll [ Times for calculations (yr) 1 3.000E+02 j 3.00QE+02 --- Ti 7)

ROl J Times for calculations (yr) j l.OOOE+03 | 1.000E+03 I --- | T( 8)

R0ll j Times for calculations yr) I not used 0.000E+00 --- I Ti 9)

R011 Times for calculations (yr) I not used O.OOE+00 - | T(IO)

R012 | Initial principal radionuclide IpCi/g): Am-241 j 2.000E-02 i 0.OOOz+0O --- | Sli 3)

R012 j Initial principal radionuclide (pCi/g):* C-14 j 2.600E-01 O.OOOE+00 |- I SI( 5)

R012 Initial principal radionuclide (pCi/g): Cm-243 1.OOOE-02 j O.OOOE+00 I --- | Sli 6)

R012 j Initial principal radionuclide (pCi/g): Co-60 j 9.800E-01 | O.OOOE+00 I --- s S1i 8)

R012 j Initial principal radionuclide fpCi/g): Cs-137 j 1.662E+01 | O.OOOE+00 I --- S 1( 9)

R012 j Initial principal radionuclide (pCi/g): Eo-lS5 1.200E-01 0.0002E+00 --- I S(13)

I Initial principal radionuclide (pCi/g): H-3 | 3.887E+01 | O.OOOE+00 Sl(16)

Initial principal radionuclide (pCi/g): 1-129 j 2.660E+00 j 0.OOOE+00 --- | S1(17)

R012 j Initial principal radionuclide ipCi/g): Nb-94 j 5.000E-02 O.OOE+00 j -- S l a119)

R012 j Initial principal radionuclide (pCi/g): Ni-D59 1.680E+00 O.000E+00 SI120)

R012 j Initial principal radionuclide (pCi/g): Ni-63 | 2.300E-01 0.0OOE+00 | S- l21)

Ro12 j Initial principal radionuclide ipCi/g): Np-237 ( 5.0002-02 j O.OOOE+00 --- I 51(22)

R012 | Initial principal radionuclide (pCi/g): Pu-239 | 2.000E-02 | O.OOE+00 | --- 51(26)

R012 Initial principal radionuclide pCiJ/g): Pu-241 | 4.500E-01 | Q.OOOE00 --- I t1)27)

R012 Initial principal radionuclide )pCi/g): Sb-125 | 2.300E-01 | 0.O0E+00 | -I i(3Q)

R012 Initial principal radionuclide (pCi/g): Sr-90 | 4.030E+00 | 0.0QOE+00 j - SI (31)

R012 1 Initial principal radionuclide (pCi/g): Tc-99 j 3.000E-01 | O.OOE+00 --- | 91)32)

R012 j Initial principal radionuclide (pCi/g): U-234 3.187E+01 | 0.000E+00 Sl(36)

R012 Initial principal radionuclide (pCi/gl: U-235 i 1.120E+00 | 0.000E+00 SI1(37)

Ro12 Initial principal radionuclide (pCi/g): tU-238 | 4.200E-01 f O.0QOE+00 | --- | 91)38)

R012 Concentration in groundwater (pCi/L): Am-241 | not used j O.OOOE+00 | --- I Wli 3)

Rol j Concentration in groundwater (pCi/L): C-14 | not used O.OOE+00 j --- W W( 5)

R012 j Concentration in groundwater (pCi/L): Cm-243 | not used |.OOOE+|00 --- | WI) 6)

R012 | Concentration in groundwater )pCi/L) Co-6Q 0 not used | Q.QQOE+QO j --- W 81) 8)

RC12 | Concentration In groundwater !pCi/L): Cs-137I not used | 0.000E+00 --- W1) 9)

R012 Concentration in groundwater ipCi/L): Eu-155 | not used | 0.000E+00 --- W1(13)

R012 j Concentration in groundwater (pCi/L): H-3 | not used O.QOE+Q00 --- W1(16)

R012 Concentration in groundwater (pCi/L); 1-129 1 not used | 0.000E+00 --- W 81(17)

R012 j Concentration in groundwater ipCi/L): Nb-94 | not used | 0.000+00 J --- | W1)19)

R0ll j Concentration in groundwater IpCi/L): Ni-59 | not used O.O0E+00 j --- I 81(20)

R012 Concentraticn in groundwater (pCi/L): Ni-63 6 not used | O.QOE+00 --- I 81(21)

I Concentration in groundwater (pCi/L): Np-237 | not used | O.000E+00 I --- W1(22)

Concentration in groundwater (pCi/L]: Pu-239 | not used | 0.000E+00 | --- W126)

F - 1Concentration in groundwater ipCi/L): Pu-241 | not used | O.OQQE+00 --- I W1(27)

R012 j Concentration in groundwater (pCi/L): Sb-125 | not used | O.0OOE+00 | --- I 81(30)
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,ummary: RESPO Defau: Parameters

\ Fi le :Plumrrbck Subsurface Modified ROLSSMEAP.I4IX Rev GR.AD

Site-Specific Parameter Summary (continued)

| User bUsed by RESRAD Parameter

Menu Parameter j Input Default (If different from user input) Name

R012 | Concentration in groundwater (pCi/L): Sr-90 | not used | 0.000E+00 | --- I W1(31)

R012 Concentration in groundwater (pCi/L): Tc-99 not used | 0.OOOE+00 | --- - W11(32)

R012 | Concentration in groundwater (pCi/L): U-234 not used 0.000E+00 | --- W11(36)

R012 Concentration in groundwater (pCi/L): U-235 | not used 0.000E+00 | --- I 11(37)

R012 Concentration in groundwater (pCi/L): U-238 | not used | 0.000Z+00 | -Wi(38)

R013 | Cover depth (m) I 0.000E+00 0.000E+00 COVERO

f013 | Density of cover material (9/cm-3)| not used 1.SOOE+00 | --- DENSCV

R013 | Cover depth erosion rate (m/yr) | not used 1.000E-03 | --- VCV

R013 | Density of contaminated zone (g/cm:-3) | 1.560E+00 1.500E+00 DENSCZ

R013 Contaminated zone erosion rate (m/yr) 1.000E-03 1.000E-03 | --- VCZ

R013 | Contaminated zone total porosity | 4.100E-01 | 4.000E-01 TPCZ

R013 Contaminated zone field capacity | 2.000E-021 2.000E-01 | FCCZ

R013 Contaminated Zone hydraulic conductivity (m/yr) |.600E-01 2.000E+01 | - CCZ

P013 Contaminated zone b parameter | 1.400E+00 | 5.300E+00 | BCZ

R013 I Average annual wind speed (m/sec) 2.000E+00 I 2.000E+00 --- WIND

R013 | Humidity in air (g/m+3) 8.000E.00 | 8.000E+00 | HUMID

R013 | Evapotranspiration coefficient | 5.000E-01 | 5.000E-01 | -- EVAPTR

R013 | Precipitation (m/yr) | 8.600E-01 | 1.000E+00 | - PRECIP

R013 | Irrigation (m/yr) | 1.040E+00 | 2.000E-01 | --- RI

R90 .- Irrigation mode | overhead | overhead I - IDITCH

Runoff coefficient | 2.000E-01 | 2.000E-01 R - PUNOFF

_ I Watershed area for nearby stream or pond (m'2) I.O0Ee06 1.000E+06 |6 --- I WAREA

R013 | Accuracy for water/soil computations | 1.000E-03 I 1.000E-03 I - EPS

I. I I II
R014 Density of saturated zone (g/cm'*3) | 1.460E+00 | 1.500E+00 | --- | DENSAQ

R014 Saturated rone total porosity | 4.500E-01 |4.9000E-01 | --- | TPSZ

R014 j Saturated zone effective porosity 21.000E-01 | 2.000E-01 | - EPSZ

R014 I Saturated zone fiela capacity | 2.000E-01 2.000E-01 | -- | CSZ

R014 Saturated zone hydraulic conductivity (rm/yr) 1 070E+03 | 1.000E+02 | I hCSZ

R014 | Saturated rone hydraulic gradient | 4.500E-03 | 2.000E-02 | --- | HGWT

R014 | Saturated zone b parameter | not used | 5.300E+00 | --- | BSZ

R014 W Water table drop rate Im/yr) | 0.000E+00 | 1.000E-03 | - VWT

R014 I Well pump intake depth (m below water table) I 2.010E+00 I 1.000E+01 W --- I DhIBWT

R014 M nodel: Nondispersior (ND) or Mass-Balance (MB) | MB e ND | ___ | MODEL

R014 | Well pumping rate (mW3/yr) | 1.180E+02 | 2.500E+02 I - I UW

R015 | Number of unsaturated zone strata I 1 | 1 | _ NS

R015 i Unsat, zone 1, thicl:rkess (mr | 0.000E+00 ! 40000E+00 | --- I (1)

R015 I Unsat. rone 1, soil density (g/cm3 | 1.560E+00 | 1.500E-00 | --- | DENSU2(1)

R015 U Onsat. rcne 1, total porosity | 4.100E-01 | 4.000E-01 | - TPUZ(I)

R015 U Unset, zone 1, effective porosity | 3.000E-01 i 2.000E-01 | --- | EPUZ(1)

R015 i Unsat. zone 1, field capacity | 2.OOOE-01 | 2.000E-01 | --- | FCUZ(1)

R015 | Unsat. zone 1, soil-specific b parameter 1 1.400E+00 | 5.300E+00 | --- | BUZ(1)

R015 O Unset. rune 1, hydraulic conductivity (m/yr! | 1.262£+03 | 1.000E+01 | --- | HCUZ(1)

I:'"
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Summoazy : 55Rz/D Defauit Parameters

F le :l Fumbrook Subsurface Modafied ROLBSMEARMIX Reve O.RAD

Site-Specific Parameter Summary (continued)

User j I Used by RESRAD | Parameter

Menu | Parameter Input I Default | (-f different from user input) | Name

R016 Distribution coefficients for Am-241 j j

R016 I Contaminated zone tcm'13/) I 4.450E+02 2.000E+01 D --- DCNUCCt 3)

R016 | Unsaturated zone I (cmn'3/g. 2.000E+01 2.OOOE+01 DCNUCUt 3,1)

R016 j Saturated zone )cm-'3/q) 2.000E+01 2.000E+01 | DCNUCS( 3)

R016 | Leach rate t/yr) |.OOOE+00 O.OOOE+|00 4.146E-04 j ALEACH( 3)

R026 | Solubility constant 0.000E+00 | 0.000E+00 not used SOLUBK( 3)

R016 | Distribution coefficients for C-14 j j j

R016 Contaminated zone (cmn'3/g) 2.600E+01 O.OOOE+000 --- DCNUCC) 5)

R016 Unsaturated zone 1 )cm''3/g) I 2.100E+01 j O.OOOE+00 I --- I DCNUCU) 5,1)

R016 Saturated z-one (cm*+3/o) | 2.100E+01 O.OOOE+00 | --- | DCNUCS( 5)

R016 | Leach rate (/yr) 0.000E+00 0.000E+00 7.030E-03 | ALEACH( 5)

R016 I Solubility constant O.OOOE+00 O.OOOE+00 not used | SOLUBKt 5)

R016 Distribution coefficients for Cm-243 j j

R016 | Contaminated zone )cm**3/gI I 4.000E+02 I-1.000E+00 I --- | DCNUCCt 6)

R016 Unsaturated zone 1 (cm'*3/g) - 6.760E+03 |-1.000E+00 I --- | DCNUCU) 6,1)

R016 I Saturated zone (cm-a3/) I 6.760E+03 I-1.000E+00 --- DCNUCSt 6)

R016 | Leach rate (/yr) I O.OOOE+00 I O.OOOE+00 4.612E-04 ALEACHt 6)

R016 | Solubility constant 0.0006E+00 O.OOOE+000 not used | SOLUBKt 6)

I
i 1 Distribution coefficients for Co-60 I IL |I Contaminated zone )cmI13/g) 1.700E+01 l.OOOE+03 | --- DCNUCCt 8)

R016 Unsaturated zone 1 (cm'3/9) | l.000E+03 1.OOOE+03 j DCNUCUt 8,1)

R016 | Saturated zone )cm-n3/g) |.OOOE+03 1.0006+03 |--- DCNUCS( 8)

R016 | Leach rate (/vr) I O.OOOE+00 O.OOOE+00 | 1.069E-02 j ALEACH( 8)

R016 | Solubility constant | 0.0006+00 O.OOOE+00 | not used | SOLUBK) 8)

R016 Distribution coefficients for Cs-137 I j j

5016 I Contaminated zone !cm'13/g) | 6.500E+00 I l.OOOE+03 - DCNUCC( 9)

R016 I insaturated zone 1 (cmI'3/g) | 4.470E+02 ! 1.000E+03 |--- | DNUCU( 9,1)

R016 1 Saturated zone (crm'-3/g) 4.470E+02 |.000E+03 | DCNUCS) 9)

R016 | Leach rate (/yr) | O.OOOE+00 | 0.000÷00 | 2.730E-02 | ALEACH) 9)

R016 | Solubility constant 0.0QOE+00 | 0.000E+00 not used SOLUBKP 9)

6016 I Distribution coefficients for Eu-l55 j

R016 I Contaminated zone (cmI*3/g) I 4.000E+02 |-1.000E+00 I --- | DCNUCCt13)

R016 I Unsaturated zone 1 )cm-n3/g) I 9.550E+02 1-1.000E+00 --- DCNUCUtl-,1)

R016 | Saturated zone !cm.3--,l) 9.550E+02 -1.000E+00 | - DCNUCS(13)

R516 | _each rate i/vr) i O.OOOE+00 | 0.000E+00 | 4.612E-04 | AL6ACH)13)

R016 | Solubility constant I 0.000+E00 | O.0OOE+00 | not used | SOLUBK)13)

R016 D Distribution coefficients for H-3 I I
R016 I Contaminated zone (cm13/9) I O.OOOE400 | 0.000E+00 --- I DCNUCCtl6)

RO6 I Unsaturated zone 1 jcmIn3/g) i O.OOOE+|00 0.000E00 _ DCNUCU(16,1)

R016 I Saturated zone tcm2S/g) | 0.000E400 | 0.000E+00 --- | DCNUCS(16)

Leach rate (/vr) O.OOOE+00 0.000E+00 | 7.024E-01 |ALEACH(16)

Solubility constant | 0.000E+00 0.0006E+00 | not used | SOLUBK(16)
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Summary: RESRAD Default Parameters

File :lumbroo;: Suusurfece Mcdif ed RCLBSjiEARtI-X Rev O.PADt

Site-Specific Parameter Summary (continued)

. | User Used by RESRAD Parameter

menu I Parameter | Input | Default I (If different from user input) Name

R0!6 | Distribution coefficients for I-129 j j

R016 Contamanated zone (cm*-3/1) I 3.200E+OO I l-OOOE-Ol 0 DCNUCC(17)

R016 I Unsaturated zone 1 (cm"3/o) l.OOOE-Ol l.OOOE-01 F --- I DCNUCU(17,1)

R016 I Saturated zone (cm-i3/9) l.OOOE-01 1.000E-01 --- F DCNUCS(17)

R016 | Leach rate (/yr) | O.OOOE+00 0.000E+00 5.331E-02 | ALEACH(17)

R016 | Solubility constant | 0.OOOE+00 | OOOOE+00 not used | SOLUBK(17)

R016 | Distribution coefficients for Nb-94 j j

R016 | Contaminated zone (cm"3/g) | 3.250E+02 | O.OOOE+00 --- DCNUCC(19)

R016 | Unsaturated tone 1 tcm*'3/o) | Q.OOOE+00 | 0.000E+00 --- D DCNUCU(19,1)

R016 | Saturated zone (cm-i3/o) | O OOOE+00 O.OOOE+00 DCNUCS(19)

R016 Leach rate (/yr) | O.OOOE+00 0.000|400 5.676E-04 | ALEACH(19)

R016 Solubility constant O.OOOE+|00 O.OOOE+00 not used | SOLUBK(19)

R016 Distribution coefficients for Ni-59 j

R016 | Contaminated tone (cm"3S/g; ) 3.200E+01 | l.OOOE+03 | DCNUCC(20)

R016 Unsaturated zone 1 (cm'3/g) | 3.I00E+01 | 1.000E+03 --- | DCNUCU(20,1)

R016 Saturated tone (cm-3/g) F 3.700E+01 I 1.OOOE+03 --- | DCNUCS(20)

R016 | Leach rate (/yr) | 0.000E+00 O.OOOE+00 F 5.722E-03 j ALEACH(20)

R016 Solubility constant 0.000OE+0 O.OOOE+00 | not used | SOLUBK(20)

Distribution coefficients for Ni-63 j j j

Contaminated zone (cmnh3/g) | 3.200E+01 | l.000E403 F --- j DCNUCC(21)

R016 I Unsaturated zone 1 (cm''3/a) | 3.700+O01 | 1.000E+03 j --- | DCNUCU(21,1)

R016 F Saturated cone (cm*-3/g) F 3.700E+01 I l.OOOE+03 j __ DCNUCS(21)

R016 | Leach rate (/yr) O .OOOE+00 O.OOOE+|00 5-722E-03 | ALEACH(21)

R016 | Solubility constant | O.OOOE+|00 O .OOE+00 not used | SOLUBK(21)

R016 6 Distributicn coefficients fcr Np-237 j j j

R026 F Contaminated tone (cm32J 31 |-1.000E+O0 1-1.000E+00 I 2.574E+02 | DCNUCC(22)

R016 | Unsaturated tone 1 (cm /cg) |-1.000E+00 |-1.000E+OD I 2.574E+02 | DCNUCU(22,1)

RP016 | Saturated zone icmp'3/0) |-l.OOOE+00 |-1.000E+00 | 2.574E+02 | DCNUCS(22)

R016 | Leach rate t/yr) | O.OOOE+00 0.iOOE+00 | 7.164E-04 | ALEACH(22)

R016 Solubility constant | O.OOOE+00 | OOOOE+O0 0 not used | SOLUBK(22)

R016 | Distribution coefficients for Pu-239 F F

R016 | Contaminated tone (cm73!i) | 1.625E+03 | 2.000E+03 j - DCNUCC(26)

RQ16 F Unsaturated tone 1 ca /o) F 2.000E-03 F 2.000E+03 - DCNUCU(26, 1)

R026 | Saturated zone (cm-
3
/o | 2.000E+03 2.000E+03 j --- | DCNUCS(26)

fiO16 | Leach rate /vr. | 0.000E+00 | 0.00E+00 F 1.136E-04 | ALEACH(261

R016 | Solubility constant | 0.000E+00 O.OOOE+00 F not used | SOLUBK(26E

9016 | Distribution coefficients for Pu-241 F j j

R016 | Contaminated tone (cml*-3/g) | l.625E+03 | 2.000E+03 | --- | DCNUCC(27)

R016 | Unsaturated zone 1 tcm*3/c) | 2.000E+03 | 2.000E+03 j --- j DCNUCU(27,1)

RQ16 | Saturated tone (cmi3/g) | 2.000E+03 | 2.000E+03 | --- F DCNUCS(27)

16 | Leach -ate !/yr! 0.000j 00 Q, O |OQ.E+00 j 1.136E-04 | ALEACH(27)

Solubility constant | O.OOE+QQ00 O.QOOE+00 not used | SOLUBK(27)
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Sumsarv : RESRAr Defau't Parameters

File : Flumbrook Subsurface Ac4difed ROLESMAfRMIX Rev OC.RAD

Site-Specific Parameter Summiarv (continued)

-: I
Menu I

User j

Input I Default I

Used by RESRAD

If different from user inout)Parameter

l l lI

R016|

RC16

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R016

R0l6

R016

R016

R016
2016

R016
R016|

R016|

R016|

R016|

R016|

R016|

R016

R016

R0216|

RC16|

RC16|

RC16|

R016|

R016

[:-

Distribution coefficients for Sb-125

Contaminated zone (cmfS3/g)

Unsaturated zone I (cm"3/

Saturated cone (cm-'3/)

Leach rate 1/yr)

Solubilitv constant

Distribution coefficients for Sr-90

Contaminated zone (cm-*3/g)

Unsaturated zone I (cm- 3/1)

Saturated zone (cmn3'/1)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Tc-99

Contaminated zone (cmt''/g)

Unsaturated zone 1 (cm'13/a)

Saturated cone )cm''3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated cone (cm.S/3g)

Unsaturated zone I )cm'13!g)

Saturated zone (cm"3/o)

Leach rate (/yr)

Solubility constant

Distribution coefficients for 0-235

Contaminated cone tcm' 3/a)

Unsaturated cone 1 (cm' 3/g(

Saturated zone (cm-
3
/g)

Leach rate (iyr)

Solubilitv constant

Distribution coefficients for U-238

Contaminated zone (cm''3/g)

Onsaturated cone 1 (cm''3/o.)

Saturated cone (cm'i./g

Leach rate (/yr

Solubility constant

Distribution coefficients for dauohter Ac-227

Contaminated zone (cm'3/g)

Unsaturated zone 1 (cmel_'/g(

Saturated zone icm'-3/c)

Leach rate (/y'r)

Solubility constant

0. OOOE+OO

0. OOOE+OO

0. OOOE+00

0. OOOE+OO

0 .OOOE+OO

3. 500E+OO

3. 200E+01

3.200E+Ol

|. OOOOE+00

|. OOOE+OO

5.200E+00

7. OOOE+00

7.O0OE+CO

O.OOOE+O0

0. OOOE+OO

2.120E+02

5. OOOE+O1

5. OOOE+01

0.OOOE+OO

C. OOOE+00

2 :20E+02

.OOOE+01

S. OOOE+01

0. OOOE+O0

0. OOOE+OO

21.20E+02

S. OOOE+01

5. 0006*01l

.OOOE+ 00

. COOE+C|00

2. OOOE+01

2. 000E+01

2.QOOOE+01

0.COOE+00

O.OOOE+00

0. O0OE+00

0. OOOE+00

|. O0C0E+00

0. OCCE+C0

3. OOCE+CO

3.000E+01

3. 000E+O1

3.000OE+Ol

0. OOOE+00

0.0006E+00

O.OOOE+0C

0. OOOE+OO

O.OOOE+00

O.OOOE+00

0. OOOE+00

5. OODE+01

5. OOOE+C1

5. OOOE+O1

0. CCOE+00

C.C0CE+0 O

5. OOOE+O1

5.00OE+0l

S. 0006.01

O.OOOE+OC

0. QOOE+000

S. OOOE+01

5. 00E0.01

5. OO0Ea02

CCCOOE+OO|

0. OOOEO-D

2.000 E+O1

2.OOOE+OI |

2.000E+01

O.OQOE+00

O.OOOE+00

7.024E-01

not used

4 906E-02

not used

3.379E-02

not used

6. 6916E-04

not used

-. 697E-04

not used

2.697E-04

not used

9.111E-03

not used

I Parameter

| Name

DCNUCC(30)

DCNUCU(30,1)

| DCNUCS(30)

I ALEACH(30)

I SOLUBK(30)

DCNUCC(31)

DCNUCU(31,1)

| DCNUCS(31)

| ALEACH(31)

| SOLUBK(31)

| DCNUCC(32)

DCNUCU(32,1)

| DCNUCS(32)

ALEACH(32)

SOLUBK(32)

| DCNUCC(36)

| DCNUCU(36,1)

DCNUCS(36)

ALEACH(36)

I SOLUBK(36)

| DCNUCC(371

| DCNUCU(37,1;

DCNUCS (.7)

AL6ACH(37)

I SOLUBK(37)

| DCNUCC(38)

DCNUC'7(38-,

DCNUCS/3SI

| ALEACH(38)

| SCLUBK(3S)

| DCNUCCt 1)

| DCNUCU( 1,1)

DCNUCS( 1)

| ALEACHi 1)

SOLUBK( 1)
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Sumrarv RESRA.D Default Parameters

File : lursorooi: Subsurface Modifiec ROLPSMEP.54IX Rev GRa.r

Site-Soecific Parameter Summearv Icontinued)

_. rI Use: 0 I Used by RESRS.D I Parameter

Menu I Parameter lnput ; Default I (If different from user input) ( Name

R016 | Distribution coefficients for daughter Ag-1l08r. m

R016 | Contaminated zone (cm*3/g) |.000E+OO C.OOOE+OO [ DCNUCC) 2)

R016 | Unsaturated zone 1 (cm-3Ig) |0.0QE+00 | 0.OOE-00| DCNUCU( 2,1)

R016 Saturated zone (cmi'3/g) | 0.000E+00 0.OOOE+00 I - DCNUCSi 2)

R016 Leach rate Ilyr) | 0.000E+00 | 0.000E+00 1-024E-01 | ALEACH 2)

R016 | Solubility constant | 0.000E+00 0.000E+00 I not used | SOLUBK) 2)

R016 I Distribution coefficients for daughter Am-243 I I I

R016 | Contaminated zone (cm,' 3/g) | 2.000E+01 | 2.000E+01 | --- | DCNUCCi 4)

R016 | Unsaturated zone I )cm'+3/g) | 2.000E+01 | 2.000E+01 | DCNUCU) 4,1)

R016 I Saturated zone (cm"3/g) I 2.00CE+01 2 2.000E+01 I - DCNUCS) 4)

R016 Leach rate (/yr) 0.000E+00 0.000E+00 9.111E-03 ALEACH) 4)

R016 Solubility constant | 0.000E+00 | 0.O0OE+00 0 not used SOLUBK) 4)

R016 Distribution coefficients for daughter Eu-152 I
R016 I Contaminated tone (cm"3/g) I 4.000E+02 I-1.000E+00 I --- DCNUCC(10)

R016 | Unsaturated tone 1 (crm'3/c) I 9.550E+02 I-1.000E+00 I --- | CNUCU(10,1)

R016 | Saturated zone (cm3//g) I 9.550E+02 |-1.000E+00 I --- | DCNUCS)10)

R016 | Leach rate )/yr) I 0.000E+00 I 0.000E+00 I 4. 612E-04 I ALEACH(10)

R016 | Solubility constant I 0.000E+00 I 0.000E+00 | not used I SOLUBK(10)

Distribution coefficients for daughter Eu-152 I

Contaminated tone (cmso3/g) I 4.000E+02 |-1.000E-00 I --- I DCNUCC(ll)

R016 I Unsaturated tone 1 (cm*3ig) I 9550E+02 I-1.000E+00 I I DCNUCU(ll,l)

R016 | Saturated zone (cm-I3/g) I 9.550E+02 |-1.000E+00 I --- DCNUCS(21)

R016 Leach rate (/yrl | 0.000E+0Q O.OOOE+00 | 4.612E-04 | ALEACH(1l)

R016 | Solubility constant 0.000E+00 | 0.000E+00 | not used | SOLUBK11)

R016 Distribution coefficients for daughter Eu-154

R016 | Contaminated tone (cI"3/g) | 4.000E+02 |-_.O00E+00 I --- DCNUCC(12)

R016 I Unsaturated z-one 1 (cm''3/gm I 9.550E+02 I-1.OOOE+00 I --- DCNUCU(12,1)

R016 Saturated tone )cm*3/o) | 9.550E+02 |-1.000E+00 I --- | DCNUCS(12)

R016 Leach rate (/vr| 0.0QOE+00 | 0.000E+00 4.612E-04 ALEACH(12)

R016 Solubility constant 0.000E+00 | 0.000E+00 | not used | SOLOBK(12)

R016 Distribution coefficients for daughter Fe-55 I I I

R016 | Contamirnated tone (cmr'3/g) | 1.300E+01 | 1.000E+03 --- | DCNUCC(14)

R016 Unsaturated zone a tcm'-u o'. 0.9106.02 I .9000E+03 | I DCNUCU(14,11

R016 I Saturated tone scm+'3/g) 8.910E+02 I 1.000E+031 --- DCNUCS(14,

R016 | _each rate i/yr) | 0.000E+00 0.000E-O0 1.1626-02 | LEACH(14)

R016 So0ubilitv constant 0.000E+00 | 0.000E+00 | not used | SCLUBPK14)

R016 | Distribution coefficients for daughter Gd-lS I I I

R016 | Contaminated zone icm*3/a) I-1.000E+00 |-1.000E+00 I S.249E+02 | DCNUCC(15)

R016 Unsaturated -one 1 (r-nmF"3/oi 1-1.000E+00 1-1.000E+00 I 8.249E+02 | DCNUCU!15,1)

R016 | Saturated tone )cm-13/o1) I-1.000E+00 |-1.000E+00 '8.249E+02 j DCNUCS15I

0 Leach rate /Ivr! I 0.000E+00 I 0.000E+00 I 2.237E-04 A|LEACH(5)

Solubilitv constant I 0.000E+00 I 0.000E+00 I not used | SOLUBK(15)
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Sumumary : RESkzD Default Farameters

File : Plumbrook Subsurface Modifiec ROLBSMEARMI>; Rev Q RAD

Site-Srecific Parameter Summary (continued)

Menu I Parameter

I User I I Used by RESRAD

I input | Default I CIf different from user

Jl I l
_I

R016

R016

R016

R016|

fiO16

R016|

R016|

R016|

R016|

R016|

R016|

fiO16

R016|

R016|

R016|

R016|

R016|

R016

R06i

R016

P016

R016

R016

R016

R016

R016

RC16

R016

R016

R016

R016

R016

R016

R016

P016

P016

P016|

R01 6|

R016|

R16

R0:

Distribution coefficients for dauohter Na-22

Contaminated zone fcm' 3Sg)

Ursaturated Zone 1 (cmt3/g)

Saturated zone )cm-"3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-231

Contaminated zone (cm'3/g)

Unsaturated zone 1 (cm''3/g)

Saturated zone (cm"3/g)

teach rate ;/yr)

Solubilitv constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm"3/a)

Unsaturated zone 1 (cm-'3/g)

Saturated tone (cm-'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pu-238

Contaminated zone (cm''3/g)

Unsaturated tone 1 (cm"3/g)

Saturated zone (cm'13/g)

Leach rate (/vr)

Solubility constant

Distribution coefficients for dauohter fa-226

Contaminated zone ?cm'i3.o)

Unsaturated zone 1 (cm'13/g)

Saturated tone (cm- '3g)

Leach rate l/yr)

Solubility constant

Distribution coefficients for daughter Th-229

Contaminated tone )cm-13/g)

Unsaturated zone 1 )cm'3/c)

Saturated zone (cm' /g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm*3/g)

Unsaturated tone 2 jcm'13/1)

Saturated tone fcm-''/g

Leach rate (rir)

Solubility constant

| 1.OOOE+o

| .OOOE+O:

1.OOOE+00

I0.0000D+ 0

0.0OOE+O

S. OOOOE+O(

|S. ODOE+O:
5 .Oooo+o:

|. SOOOE+O(| 5.000E+O

I0. oooo+o~

I 0.0000E+0
I 1.OOOE+O

| O.O00E+OC

|- lOOOE+02

| 1.625E+03

| 2.000E+01

| 2.000E+03

0.0OOOE+Oc

I 0.OOOE+oo

.0OOOE+01

I }.OOOE+01
..OOOE+01

0.OOOE+00

0.0000E+00

|. OOOOE+OO

| 6.00O0E+O

I 6.000E+04

0 6.000E+04

| O.OOOE+0O

| .OOOE+OO

| 6.000E+04

| 6.000E+04

| 0.000E+00
|O.OOOE+OO

I

I

I

I

I

2

i

I

1. OOOE+01

l.OOOE+Ol2

I.OOOE+Ol

O.OOOE+OG

0. OOOE+00

.000E+O1

S.OOOE-01

5. OOOE+Oa

0.0OOE+00

O.OOOE+00

l.OOOE+02

l. OOOE+02

l.OOOE+02

O. OOOE+OO

O. OOOE+OO

2.000E+03

2.000E+03

2.000E+03

0. OOOE+00

0. OOE+00

7.OOOE+01

7.000E+01

0.OOOE+00

0.OOE+00

6.0000+04

6.0OOE+04
6.000E+40

O.OOOE+OO

O.OOOE+OO

6.000E+04

6.000E+04

6.000E-04

O.OOOE,+OO

1.}799E-02

not used

3.673E-03

not used

1.841E-03

not used

}.136E-04

not used

2.627E-03

not used

_.077E-06

not used

3.177E-06

not used

I Parameter

input) | Name

| DCNUCC!18)

| DCNUCU(18,]

| DCNUCS(18)

| ALEACH(18)

| SOLUBK(18)

| OCNUCC(23)

| DCNUCU(23,1

| DCNUCS!23)

| ALEACH (23)

I SOLUBK(23)

| DCNUCC(24)

| DCNUCU(24,1

| DCNUCSi24)

| ALEACH(24)

I SOLUBK(24)

| DCNUCC(25)

| DCNUCU(25,3

| DCNUCS425)

| A.LACH(25)

| SOLUBK(25!

| DCNUCC(29)

| DCNUCU(29,1

DCNUCS(29)

| ALEACH(29)

| SOLUBK(29)

| DCNUCC(33)

| DCNUCU(33,1

| DCNUCS(33)

| AlEACH(33)

| SOLUBK(33)

| DCNUCC(34)

| DCNUCO(34,1

DCNUCS(34)

| AlEACH (34(

| SOLUBK(34)

1)

I1)

1 )

1)

1)

I
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Summary RESRAD Defaul- Parameters

. .le l: Plumbrookv Subsurface Mc;d-isd ROL-RSMEARMTX Rev G.RA'

Site-Specific Parameter Summary (continued)

Menu I Parameter

Rol 6

R016

R016
R016

Rol 6

ROS 6

R016
R016

R017

R017
ROl 7
R017

R017

R017

ROY?
R017

R017

R017

ROY?
R017

R017

R017

R017

R017

ROY?

Rol?

ROY?

R017|

ROYI

ROD

R OY

ROY

ROl?

R01Y

R01Y
R017 |

ROY?|

ROY?V.R1|

ROi7

fi0 6R017 t

R017 |

Distribution coefficients for dauohter U-233

Contaminated -one (cm*3/a)

Unsaturated zone I (cm'-3/o)

Saturated zone tcm--3/g)

Leach rate f/vr)

Solubility constant

Inhalation rate )m''3/yr)

Mass loading for inhalation (g/m'13)

Euposure 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 PS = -1):

Outer annular radius (m), ring 1:

Outer annular radius (m), ring 2:

Outer annular radius (m), ring 3:

Outer annular radius (n), ring 4:

Outer annular radius (in), ring 5:

Outer annular radius (m), ring 6:

Outer annular radius (m(, ring 7

Outer annular radius (i), ring 8:

Outer annular radius (m), ring 9:

Outer annular radius (m), ring 10:

Outer annular radius (m), ring 11:

Outer annular radius imn, ring '2:

user

Input Default

| 5,OOOE+O1 |5, OOOE+O1|

| 5.000E+01 | 5.000E+01

| 5.00E+01 5.|000E+01

Q.000E+0| 0.000E+0O

|0.000E00 | 0.000E+00

| 8.400E+03 8.400E+03

6.00DE-06 |1.000E-04

| 3.653E+02 3.000÷E01

4.000E-01 | 4.000E-O1

4.700E-01 |7000E-01

| 6.600E-01 5.000E-01

1.100E-01 | 2.500E-01

|2.1000E+00 1.000E+00

I not used 5.000E+01

I not used 7.071E+01

| not used 0.OOOE+00

| not used | 0.0E+000 |

not used 0.OOOE+00

not used 0.OOOE+000

not used |0_000E+00

not used 0.000E+00

not used | 0000E+00

not used 0.OOOE+00

| not used 0.000E+00

not used 0.OOOE+00

not used, 1.00OE+00

| not used | 2.732E-01

| not used |. Q0000 |

not used 0050E+00!

not used 0.000E+00

not used 0.000,E00

not used 0.000E+00

not used | 0.000E+00

not used | 0.000E+00

not used 0.000E-00

not used | 0.000E-00

not used 0.000E+OO

7.300E+01 | 1.600E+02

1.500E+01 |1.400E+01

1.180E+02 9.200E+01

5.200E+01 6.300E+01

1.600E+01 5.400E+00

|0.000+00 | 9.000E-01|

1.830E+01 | .650E+01

I . l

Used by RESRAD

(If different from user input)

Parameter

Name

3. 673E-03

not used

>0 shows circular AREA.

DCNUCC(35)

DCNUCU(35,l)

DCNUCS(35)

ALEACH(35)

SOLUBK(35)

INHALR

MLINH

ED

SHF3

SHF1

FIND

FOTD

FS

RAD_SH.PE) 1)

RAD SHAPE) 2)

RADSHAPE) 3)

RADSHAPE) 4)

RADSHAPE) 5)

HADSHAPE) 6)

RADSHAPE) 7)

HADSHAPE) 8)

RADSHAPE) 9)

RADSHAPE)10)

RADSHAPE(ll)

fADSHAPE(12)

FRACAi 1)

FRACA( 2)

FRACAP( 3)

FRP.CA 4)

FRACA( 5)

FRACA) 6)

FRACA) ?)

FRPACA) t 8)

FRACA( 9)

FRACA 30)

FRACAill)

FRACA(12)

DIET (1)

DIET )2)

DIET)3)

DIET(4)

DIET(S)

DIET (6)

SOIL

Fractions

Ring 1

Ring 2

Rino 3

Ring s

Rino 5

Rino 6

Ring 7

Ring 8

Ring 9

Rcng 10

Ring 11

Ring 12

of annular areas within AREA:

Fruits, vegetables and grain consumption ;kg/yr)

Lsafy vegetable consumption (I:g/vr)

Mil): consumption CLiyr)

Heat and poultry consumption (Lq!yr)

Fish consumption (kg/yr)

Other seafood consumption (Kg/yr.

Soil ingestion rate (9oyr)
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Summary: RESRA.D Defau"t Parameters

File : Flumbrook, Subsurface Modified hOLBSMEAPMIX Rev O-RAD

Site-Specific Parameter Summary (continued)

User j Jsed by RESRAD I Parameter

Menu Parameter I Input Default j If different from, user input) j Name

R018 j Drinking water intake (L/yr) 4.780E+02 | 5.100E+02 f --- | owI

R018 Contamination fraction of drinking water 1|lOOE+00 1.000|E+00 --- | FDW

R018 Contamination fraction of household water not used 1.OOOE+|00 --- I FHHW

R018 j Contamination fraction of livestock water 1.000E+00 j 1.000E+00 | --- | FLW

R018 j Contamination fraction of irrigation water 1.000E+00 1.000E+00 | --- FIRW

R018 Contamination fraction of aquatic food 5.000E-01 5.OOE-01 | |R9

R018 | Contamination fraction of plant food 1.0008+00 1-1 j --- | FPLANT

R018 Contamination fraction of meat 1.000E+00 1-1 FMEAT

R018 Contamination fraction of milk 1.OOOE+00 1-1 | --- FMILK

R019 Livestock fodder intake for meat (ka/day) | 8.500E+00 6.800E+01 --- | LFI5

R019 Livestock fodder intake for milk (kg/day) j 1.700E+01 j 5.500E+01 --- | LFI6

R019 j Livestock water intake for meat (t/day) 5 S.OOOE+01 j 5.000E+01 LWI5

R019 Livestock water intake for mill: IL/day) 1.600E+02 | 1.600E+02 j --- | LWI6

R019 Livestock soil intake (kg/day) 5.OOOE-01 S.OOOE-01 | LSI

R019 Mass loading for foliar deposition )g/m"*1) 1.OOOE-04 1.000E-04 | --- | MLFD

R019 Depth of soil mixing layer (n) 1.500E-O1 | l.500E-01 | - DM

R019 Depth of roots (m) |.OO0- 9.000E-01 0DROOT

R019 j Drinking water fraction from ground water 1.OOOE+00 1.OOOE+00 --- | FGWDW

R019 H Household water fraction from ground water not used j 1.000E+00 --- | FGWHH

R019 j Livestock water fraction from ground water 1 1.OOOE+00 1.000E+00 j FGWLW

r I Irrigation fraction from ground water 1.000E+00 1.OOOE+00 --- | FGWIR

R198 Wet weight crop yield for Non-Leafy (kg/m*-2) | 7.000E-01 7.000E-01 yV(2)

R19B Wet weight crop yield for Leafy )kg/m
t
'2) 1.500E+00 1.50OE+00 | YV(2)

R198 Wet weight crop yield for Fodder )kg/m-2) 1.100E+00 1.100E+00 --- YV(3)

R198 J Gro-wing Season for Non-Leafy (vesrs) 1.700E-01 j 1.700E-01 --- I TE(1)

R19B [ Growing Season for Leafy (years) 2.500E-01 2.500E-01 | --- | TE(2)

R19B Growing Season for Fodder (years) j 8.00O0-02 8.000E-02 T --- | 7E3)

R198 j Translocation Factor for Non-Leafy 1.000E-01 21.OOOE-01 | TIV(1)

R19B Translocation Factor for Leafy .OOOE+00 j 1.OOOE+|00 --- TIV(2)

R198 Translocation Factor for Fodder l.000E+00 1.000OOE+OO --- f TIV)

R19B | Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 |2.500E-01 |--- | RRY(1)

R19f Dry Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 | --- I RDRY(2)

R198 Dry Foliar Interception Fraction for Fodder 2.500E-01 j 2.500E-01 | --- | RDRY(3)

R19B Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 j 2.500E-01 | --- | RWET(1)

R19B8 Wet Foliar Interception Fraction for Leafy 2.500E-01 2.500E-01 --- | RWET(2)

R19 98 Wet Foliar Interceptiorn Fraction for Fodder j 2.500E-01 j 2.500E-01 - RWET(3)

R19B j Weathering Removal Constant for Vegetation 2.000E+01 2.0008E+01I --- | WLAM

C14 | C-:2 concentration in water (g!cin'-3) 2.9000E-05 2.000E-05 | -- | C12WTR

C14 j C-12 concentration in contaminated soil (gig) |13.000E-02 3.000E-02 | --- | C12CZ

C14 Fraction of vegetation carbon from soil 2.000E-02 2.000E-02 --- | CSOIL

C14 | Fraction of vegetation carbon from air | 9.800E-01 | 9.8OOE-01 --- CAIR

C14 C-14 evaslon layer tiickness in scil (m!) - OOOE-01 | 3.00GE-01 | I DMC

C14 C-14 evasion flux rate from soil (1/sec) 7.COOE-07 | ?.OOOE-07 | | EVSN

| C-1 evasion flux rate from soil (1/sec) 1.000E-10 | 1.000E-10 |--- ; RVSN

Fraction of craim in beef cattle feed j c.000E-01 8,000E-01 | --- | AVFG4

C14 I Fraction of grain in milk cow feed 2.000E-01 | 2.000E-01 ; I AVFGS

C14 DCF correction factor for gaseous forms of C14 [ 8.894E+01 | 8.894E+01 | - C02F
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Summary : RESRAD Default Parameters

File : Plumbrook Subsurface Modified ROLBSMEARMIx Re,, C.RAD

Site-Specific Parameter Summary (continued)

; ; User j Used by RESRAD j Parameter

Menu F Parameter I Input I Default F (If different from user input) F Name

STOR F Storage times of contaminated foodstuffs (days): |

STOP | Fruits n non-leafy vegetables, and grain | 1.400E+01 | }.400E+01 | --- STOR T(I)

STOR | Leafy vegetables l.OOOE+00 |.OOOE+00 STOh T(2)

STOf | Milk I l.OOE+Q0 | 1.OOE+00 | - STOR T(3)

STOR | Meat and poultry | 2.OOOE+01 | 2.OOOE+01 j - | STOR T(4)

STOR | Fish I 7.OOOE+00 | 7.000E+00 | --- | STOR T(S)

STOR | Crustacee and mollusks | ?.OOOE+00 | 7.000E+00 | --- | STOR T(6)

STOR W lell water I .OOOE+00 I 1.OOOE+00 | --- | STOR T(7)

STOR | Surface water | 1.OOOE+00 | 1.0OOE+00 | - STOR T(8)

STOR | Livestock fodder | 4.500E+0 .4500E+01 | --- F STOR T(9)

R021 | Thickness of building foundation in) | not used 1.|l500E-01 | --- F FLOORI

R021 Bulk density of building foundation (g/cm'13) | not used | 2.400E+00 | DENSFL

R021 | Total porosity of the cover material | not used | 4.000E-01 | --- | TPCV

R021 Total porosity of the building foundation | not used 1.000E-01 | --- | TPFL

R021 F Volumetric water content of the cover material I not used F 5.000E-02 j --- PH20CV

R021 F Volumetric water content of the foundation not used j 3.000E-02 I --- F PH20FL

R021 | Diffusion coefficient for radon gas (mi/sec): j j

R021 j in cover material I not used j 2.000E-06 j --- F DIFCV

R021 in foundation material | not used | 3.000E-07 | --- | DIFFL

R021 | in contaminated zone soil | not used | 2.OO0E-06 | --- DIFCZ

F Radon vertical dimension of mixing (m) | not used | 2.000E+00 | --- | HMIX

I Average building air exchange rate (1/hr) | not used | 5.000E-01 | --- | REXG

R021 | Height of the building (room) (m) | not used | 2.500E+00 --- RM

R021 I Building interior area factor I not used 0 D.00E+00 F --- FAI

R021 | Building depth below ground surface (m) I not used I-1.000E+00 I --- I DMFL

R021 | Emanating power of Rn-222 gas I not used I 2.500E-01 2 --- | EMANAI)

R021 F Emanating power of R,-220 gas I not used I 1.50QE-01 I --- I EMANA(2)

I
TITL | (umber of graphical time points | 32 F ___ F ___ NPTS

TITL | Maximum number of integration points for dose 17 I --- F - | LYMAX

TITL | Maximum number of integration points for risk I 1 -_ __-

Summary of Pathway Selections

FPathway | User Selection

-- external gamma F active

2 -- inhalation (w/o radon) active

3 -- plant ingestion F active

4-- meat ingestion | active

5 -- milk ingestion active

6 -- aquatic foods | active

-- drinking water F active

S -- soil ingestion | active

-- radon | suppressed

Find peak pathway doses | active

r
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Summearv RES.RAD Default Psrameters

File Plumnrook Subsurface Modified

Ccntamirated Zone Dimensions

Area: 3850.00 square meters

Thickness: 3.00 meters

Cover Depth: 0.00 meters

10/18/2004 09:43 Paae 19

ROLBSMEARI4IX Rev 0.RAD

Initial Soil Concentrations, pCi/g

Am-241 2.000E-02

C-14 2.600E-02

Cm-243 1.000E-02

'Co-60 9.800E-01

Cs-137 1.662E+01

Eu-l55 1.200E-01

H-3 3.887E+01

I-129 2.660E+00

Nb-94 5.000E-02

Ni-59 1.680E+00

Ni-63 2.300E-01

Np-237 5.000E-02

Pu-239 2.000E-02

Pu-241 4.500E-01

Sb-125 2.300E-01

Sr-90 4.030E+00

Tc-99 3.OOOE-01

U-234 3.187E+01

0-235 1.1200E00

U3-238 4.200E-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): 0.000E+00 1.0OOE+00 -.000+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

TDOSE(t): 6.420E+02 6.043E+02 5.405E+02 3.726E+02 1.455E+02 3.811E+01 2.957E+01 1.404E+01

M(t): 2.568E+01 2,417E+01 2.162E+01 1.490E+01 5.829E+00 1.524E+00 1,183E+00 5.616E-01

Maximum TDOSE(t( : 6.420E+02 mrem/yr at t = 0.000E+00 years

.I.
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Sumsmary : RESRkD Default Parameters

File : Plumtrooi: Subsurface Modifiie_ ROLESMEARMIX Rev O.RAO

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides ti) and Pathways 1p)

As mrem/yr and Fraction of Total Dose At t = O.OOOE+0O years

Water Independent Pathways (inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Am-241 3.477E-04 0.0000

C-14 5.626E-07 0.0000

Cm-243 2.261E-03 0.0000

Co-60 5.720E+00 0.0089

Cs-137 2.121E+01 0.0330

Eu-155 9.083E-03 0.0000

H-3 O.OOOE+00 0.0000

1-129 1.36BE-02 0.0000

Nb-94 1.857E-01 0.0003

Ni-59 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Np-23
7  

2.243E-02 0.0000

Pu-239 2.342E-06 0.0000

Pu-241 9.454E-06 0.0000

Sb-125 1.403E-01 0.0002

Sr-90 3.693E-02 0.0001

Tc-99 1.467E-05 0.0000

5.116E-03 0.0000

3.32SE-01 0.0005

U-238 2-475E-02 0.0000

Total 2.771E401 0.0432

Inhalation

mrem/yr fract.

2.566E-05 0.0000

4.032E-05 0.0000

8.7710-06 0.0000

5.7S7E-07 0.0000

1.496E-06 0.0000

3.341E-08 0.0000

1.025E-02 0.0000

1.304E-06 0.0000

5.986E-08 0.0000

3.30SE-08 0.0000

4.158E-09 0.0000

7.S07E-05 0.0000

2.482E-05 0.0000

1.094E-05 0.0000

5.946E-09 0.0000

1.473E-05 0.0000

7.107E-09 0.0000

1.216E-02 0.0000

3.983E-04 0.0000

1.433E-04 0.0000

2.316E-02 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 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

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

Q.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE400 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 O.OOO

Plant

mrem/yr fract.

6.773E-03 0.0000

2.132E-01 0.0003

2.309E-03 0.0000

1.829E-01 0.0003

3.017E+00 0.0047

3.985E-05 0.0000

3.827E-01 0.0006

1.333E+00 0.0021

3.320E-04 0.0000

1.636E-03 0.0000

6.132E-04 0.0000

4.12SE-01 0.0006

6.593E-03 0.0000

2.923E-03 0.0000

5.123E-04 0.0000

1.661E+01 0.0259

2.005E-01 0.0003

2.097E+00 0.0033

6.965E-02 0.0001

2.627E-02 0.0000

2.457E+01 0.0383

Meat

mrem/yr fract.

9.616E-05 0.0000

1.029E-01 0.0002

1.311E-05 0.0000

3.019E-02 0.0000

1.065E+00 0.0017

9.288E-06 0.0000

2.284E-02 0.0000

1.751E-01 0.0003

,,257E-09 0.0000

6.466E-05 0.0000

3.173E-05 0.0000

7.733E-03 0.0000

1.e72E-04 0.0000

8.144E-05 0.0000

1.714E-05 0.0000

7.595E-01 0.0012

9.679E-05 0.0000

8.309E-02 0.0001

2.772E-03 0.0000

-.041E-03 0.0000

2.250E+00 O.0035

Milk

mrem/yr fract.

8.875E-06 0.0000

6.233E-02 0.0001

3.025E-06 0.0000

1.080E-02 0.0000

9.043E-01 0,0014

2.194E-07 0.0000

4.664E-02 0.0001

7.110E-01 0.0011

5.644E-08 0.0000

1,121E-03 0.0000

4.203E-04 0.0000

1.100E-04 0.0000

4.320E-06 0.0000

1.993E-06 0.0000

4.360E-06 0.0000

7.897E-01 0.0012

4.361E-03 0.0000

3.463E-01 0.0005

1.148E-02 0.0000

4.338E-03 0.0000

8.93E+00 0.0045

Soil

mrem/yr fract.

1.025E-03 0.0000

3.075E-06 0.0000

3.493E-04 0.0000

3.463E-04 0.0000

1.142E-02 0.0000

2.414E-06 0.0000

1.842E-05 0.0000

1.007E-02 0.0000

5.029E-06 0.0000

4.957E-06 0.0000

1.858E-06 0.0000

3.127E-03 0.0000

9.976E-04 0.0000

4.422E-04 0.0000

7.621E-06 0.0000

8.379E-03 0.0000

6.069E-06 0.0000

1.270E-01 0.0002

4.214E-03 0.0000

3.591E-03 0.0000

1.691E-01 0.0003

V.,
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Summnr, : RESRA.E Defa-lt Parameters

File :Flobroor Subsurface Modifiec ROLBSMOAFRŽ4X Rev 0..RAD

Y7n,.I ...:.
Total Dose Ccntributions TDOSE'i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrerl/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/y.'r fract.

Am-242 7.S04E-02 0.0001

C-]4 4.889E-04 0.0000

Cm-243 2.959E-02 0.0000

Co-60 6.805E-01 0.0011

Cs-137 5.733E+01 0.0893

Eu-155 2.045E-04 0.0000

H-3 2.266E+00 0.0020

1-129 9.892E+01 0.1541

Nb-94 5.242E-04 0.0300

Ni-S9 5.211E-03 0.0000

Ni-6S 1.953E-03 C.0000

Np-237 4.115E-01 0.0006

Pu-239 2.081E-02 0.0000

Pu-241 1.301E-02 0.0000

Sb-125 1.020E+00 0.0016

Sr-90 7.57OE+01 0.2119

Tc-99 3.773E-02 0.0001

_ 4 21.029E0b 0.0316

6.766E-01 0.0011

V-,-o 2.542E-0Q 0.0004

Total 2.567E+02 0.3999

Fish Radon Plant Meat

mrem/yr fract. mrem/yr fract. mrerm/yr fract. mrem/yr fract. mrem/yr fract.

1.509E-04 0.0000

1.616E-03 0.0000

5.721E-05 0.0000

1.316E-02 0.0000

7.392E+00 0.0115

6.588E-07 0.0000

8.303E-05 0.0000

2.551E-O1 0.0004

1.013E-05 C.0000

3.35SE-05 0.0000

1.259E-05 0.0000

7.954E-04 0.0000

4.023E-05 0.0000

2.509E-05 0.0000

6.634E-03 0.0000

2.929E-01 0.0005

4.865E-05 0.0000

1.30QE-02 0.0000

4.360E-04 0.0000

1.638E-04 0.0000

7.976E+00 0.0124

0.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000Q+00 0. 0000

0.0O0E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOE+00 0.0000

0.000+O00 0.0000

O.QOOE+00 0.0000

0.000E+00 0.0000

0.0OOE+00 0.0000

0.OOEQ00 0.0000

0.00E+00 0.0000

4.395E-02 0.0001

7.990E-04 0.0000

1.667E-02 0.0000

3.899E-01 0.0006

3.258E+00 0.050Q

1.152E-04 O.0000

6.131E-01 0.002 0

5.599E+01 0.0872

2.95SE-04 0.0000

2.967E-03 0.0000

1.112E-03 0.0000

2.327E-01 0.0004

1.172E-02 0.0000

7.307E-03 0.0000

5-825E-01 0.0009

4.545E+01 0.070E

4.448E-02 0.0001

1.143E+01 0.017S

3.812E-01 0.0006

1.432E-01 0.0002

1.479E+02 0.2304

5.526E-05 0.0000

4.279E-04 0.0000

6.383E-06 0.0000

1.932E-01 0.0003

2.445E+01 0.0381

5.792E-06 0.0000

9.300E-02 0.0001

3.868EQ00 0.0154

2.22SE-09 0.000C

3.696E-04 0.0000

1.3S5E-04 0.0000

5.E30E-03 0.0000

2.947E-05 0.0000

1.534E-05 .O00OO

1.556E-02 0.0000

S.670E+00 0.0135

5.S49E-05 0.0000

9.772E-02 0.0002

3.471E-03 0.0000

1.224E-03 0.0000

4.340E+01 0.0676

1.234E-05 0.0000

6.291E-04 0.0000

4.681E-06 0.0000

1.078E-01 0.0002

3.635E+01 0.0566

3.234E-07 0.0000

2.670E-01 0.0004

7.848E+01 0.1222

S.293E-0 0.0000

8.251E-03 0.0000

3.093E-03 0.0000

1.629E-04 0.0000

1.646E-06 0.0000

1.341E-06 0.0000

8.369E-03 0.0000

1.206E+01 0.0188

3.210E-03 0.0000

9.630E-01 0.0015

3.193E-02 0.0000

1.206E-02 0.0000

1.283E+02 0.1999

All Pathways'

mrem/yr fract.

1.305E-01 0.0002

3.824E-01 0.0006

5.128E-02 0.0001

7.329E+00 0.0114

1.643E+02 0.2871

8.461E-03 0.0000

2.723E+00 0.0042

2.458E002 0.3828

2.869E-01 0.0003

1.966E-02 0.0000

7.376E-03 0.0000

1.096E+00 0.0017

4.041E-02 0.0001

2.383E-02 0.0000

1.774E+00 0.0028

1.604E+02 0.2498

2.905E-01 0.0005

3.547E+01 0.0553

1.515E+00 0.0024

4.690E-01 0.0007

6.420E+02 1.0000

'Sum of all water independent and dependent pathways.
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Summary : RESRArC Default Parameters

File : Plumbrocl Subsurface MIodified F.OLBSMAEhRIM1 Rev G.RAD

0(7 1
Total Dsse Conzrrbutions TOSEiiot) for Individual Radionuclides 11) and Pathways (p)

As nra-n/vr and Fraction of Total Dose At t = 1.000E400 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/vr fract.

hm-241 *.470E-04 0.0000

C-14 6.120E-08 0.0000

Cm-243 2.206E-03 0.0000

Co-60 4.962E+00 0.0082

Cs-137 2.017E+01 0.0334

Eu-155 7.025E-03 0.0000

H-3 0.OOOE+40O 0.00O

1-129 1.2970-02 0.0000

Nb-94 I.R56E-02 0.0003

Ni-59 Q.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Np-237 2.142E-02 0.0000

Pu-239 2.342E-06 0.0000

Pu-241 2.125E-05 0.0000

Sb-125 5.412E-02 0.0001

Sr-90 3.433E-02 0.0001

Tc-99 1.419E-05 0.0000

5.112E-03 0.0000

. li. 3.3250-01 0.0006

U 23e 2.473E-02 0.0000

Total 2.581E+01 0.0427

inhalation

mrem/vr fract.

2.561E-05 0.0000

4.378E-06 0.0000

8.557E-06 0.0000

5.020E-07 0.0000

1.422E-06 0.0000

1.165E-08 0.0000

2.374E-03 0.0000

1.236E-06 0.0000

5.982E-08 0.0000

1.301E-08 0.0000

4.104E-09 0.0000

7.800E-05 0.0000

2.481E-05 0.0000

1.133E-OS 0.0000

2.294E-09 0.0000

2.369E-05 0.0000

6.871E-09 0.0000

1.215E-02 0.0000

3.981E-04 0.0000

1.432E-04 0.0000

1.524E-02 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

O.OOE+00 0.0000

0.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.QOOE+00 0.0000

O.OOOE400 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.O0OE+O 0.0000

O.OOOE+00 0.0000

O.0OE+0O 0.0000

O.OOOE+00 0.0000

0.000+Q00 0.0000

O.OOE+400 0.0000

O.-O0E00 0.0000

O.OOOE+00 0.0000

Plant

mremn/yr fract.

6.759E-03 0.0000

2.373E-02 0.0000

2.252E-03 0.0000

1.587E-01 0.0003

2.869E+00 0.0047

3.464E-05 0.0000

8.967E-02 0.0001

1.264E+00 0.0021

3.31SE-04 0.0000

1.627E-03 0.0000

6.054E-04 0.0000

4.12SE-01 0.0007

6.592E-03 0.0000

3.023E-03 0.0000

1.986E-04 0.0000

1.545E+01 0.0256

1.938E-01 0.0003

2.095E+00 0.0035

6.962E-02 0.0001

2.625E-02 0.0000

2.267E401 0.0375

Meat

mrem/yr f ract.

9.597E-05 0.0000

1.243E-02 0.0000

1.279E-05 0.0000

2.620E-02 0.0000

1.013E+00 0.0017

8.073E-06 0.0000

5.598E-03 0.0000

1.662E-01 0.0003

3.255E-09 0.0000

8.418E-05 0.0000

3.132E-05 0.0000

7.727E-03 0.0000

1.872E-04 0.0000

8.102E-05 0.0000

6.682E-06 0.0000

7.069E-01 0.0012

9.366E-05 0.0000

8.302E-02 0.0001

2.807E-03 0.0000

1.040E-03 0.0000

MilI:

mrem/yr f ract.

8.857E-06 0.0000

7.321E-03 0.0000

2.951E-06 0.0000

9.367E-03 0.0000

8.601E-01 0.0014

1.907E-07 0.0000

1.126E-02 0.0000

6.743E-01 0.0011

5.64lE-08 0.0000

1.115E-03 0.0000

4.149E-04 0.0000

1.099E-04 0.0000

4.319E-06 0.0000

2.212E-06 0.0000

1.691E-06 0.0000

7.34SE-01 0.0012

4.219E-03 0.0000

3.460E-01 0.0006

1.147E-02 0.0000

4.334E-03 0.0000

2.665E+00 0.0044

Soil

mrenm/yr f ract.

1.023E-03 0.0000

3.339E-07 0.0000

3.408E-04 0.0000

3.004E-04 0.0000

1.086E-02 0.0000

2.098E-06 0.0000

4.266E-06 0.0000

9.551E-03 0.0000

5.026E-06 0.0000

4.929E-06 0.0000

1.834E-06 0.0000

3.125E-03 0.0000

9.974E-04 0.0000

4.575E-04 0.0000

2.939E-06 0.0000

7.791E-03 0.0000

5.867E-06 0.0000

1.269E-01 0.0002

4.214E-03 0.0000

2.590E-03 0.0000

1.672E-01 0.00032.025E+00 0.0034

I
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Sumrwery : RESPA. Default Pararme~ers

File :Pustroci: Subsurface Miodlf:e- ROL6SMEi'RX-ŽX Rev D.R.AD

Total Dose Ccrtributions TDOSE(_,p,t) for Individual Radionuclides (i) and Pathwavs (p)

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

Water Dependent Pathways

Water

Radio-

Nuclide sirema/yr fract.

Am-241 7.785E-02 0.0001

C-14 5.313E-05 0.0000

Cm-243 2.S86E-02 0.0000

Co-60 5.901E-01 0.0010

Cs-137 5.450E+01 0.0902

Eu-155 1.777E-04 0.0000

H-3 2.934E-01 0.0005

1-129 9.375E+01 0.l551

Nb-94 5.23SE-04 0.0000

Ni-S9 5.180E-03 0.0000

Ni-63 1.927E-03 0.0000

Np-237 4.210E-01 0.0007

Pu-239 2.080E-02 0.0000

Pu-241 1.527E-02 0.0000

Sb-225 3.935E-01 0.0007

Sr-90 7.036E+01 0.1164

Tc-99 3.647E-02 0.0001

4 2.027E+01 0.0335

< '': 06.3786E-01 0.0011

U-',e 2.539E-01 0.0004

Total 2.4179+02 0.3999

Fish

mrem/yr fract.

1.505E-04 0.0000

1.776E-04 0.0000

5.579E-05 0.0000

1.141E-02 0.0000

7.026E+00 0.0116

5.724E-07 0.0000

1.935E-05 0.0000

2.418E-01 0.0004

1.012E-05 0.0000

3.33SE-05 0.0000

1.242E-05 0.0000

7.946E-04 0.0000

4.021E-05 0.0000

2.945E-0 0.0000

2.565E-03 0.0000

2-722E-02 0.0005

4-702E-05 0-0000

1.306E-02 0.0000

4.375E-04 0.0000

1.636E-04 0.0000

7.569E+00 0.0125

Radon

mrem/yr fract.

0.0009E00 0.0000

0.00OE+OO .OOOOO

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E400 0.0000

0.OOOE+00 0.0000

O.0OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

OOOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0,'OOOE+00 0.0000

0.000E+00 0.0000

0.00OE+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00.7E00 0.0000

Plant

mrem/yr fract.

4-385E-02 0.0001

8.899E-05 O.0OO0

1.625E-02 0.0000

3.382E-01 0.0006

3.097E+01 0.0513

1.001E-04 0.0000

1.436E-01 0.0002

5.3009+01 0.0878

2.956E-04 0.0000

2.949E-03 0.0000

1.097E-03 0.0000

2.325E-01 0.0004

1.172E-02 0.0000

8.576E-03 0.0000

2.254E-01 0.0004

4.225E+01 0.0699

4.299E-02 0.0001

1.142E+01 0.0189

3.823E-01 0.0006

1.430E-01 0.0002

1.393E+02 0.2305

-Meat

mrem/yr fract.

5.513E-05 0.0000

4.855E-05 0.0000

8.176E-06 0.0000

1.676E-01 0.0003

2.325E+01 0.0385

5.033E-06 0.0000

2,21SE-02 00000

9.362:+00 0.0155

2.226E-09 0.0000

3.674E-04 0.0000

1-367E-04 0.0000

5-824E-03 0.0000

2.946E-05 0.0000

1.663E-05 0.0000

6.114E-03 0.0000

6.066E+00 0.0133

5.657E-05 0.0000

9.761E-02 0.0002

3.633E-03 0.0000

1.223E-03 0.0000

4.099E+01 0.0678

Mill:

mrem/yr Ifract.

1.231E-OS 0.0000

6.943E-05 0.0000

4.565E-06 0.0000

9.351E-02 0.0002

3.456E+01 0.0572

2.810E-07 0.0000

6.707E-02 0,0001

7.442E+01 0.1231

8.286E-08 0.0000

8.201E-03 0.0000

3.052E-03 0.0000

1.627E-04 0.0000

1.645E-06 0.0000

1.729E-06 0.0000

3.259E-03 0.0000

1.121E+01 0.0186

3.103E-03 0.0000

9.618E-01 0.0016

3.189E-02 0.0001

1.205E-02 0.0000

1,214E+02 0.2009

All Pathwavsi

mrem/yr fract.

1.302E-01 0.0002

4.393E-02 0.0001

5,001E-02 0.0001

6._58E+00 0.0105

1.752E+02 0.2900

7.354E-03 0.0000

6.352E-01 0.0011

2.330E+02 0.3855

1.868E-01 0.0003

1.956E-02 0.0000

7.279E-03 0.0000

1.095E+00 0.0018

4.040E-02 0.0001

2.749E-02 0.0000

6.852E-01 0.0011

1.491E+02 0.2467

2.808E-01 0.0005

3.543E+01 0.0586

1.518E+00 0.0025

4.685E-01 0.0008

6.043E+02 1.0000

'Suoe of al' water indoerpedent and dependent pathways.
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Surmary : RESRAD Default Parameters

File : Fl-.broo! Subsurfacc Modified ROLBSME-ARMI> Rev O hA

U -- "?.

Total Dose Contributions T3OSOEi,o,t; for Individual Radionuclides (i) and Pathways (p)

As rnrem/yr and Fraction of Total Dose At t = 3.000E000 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide rmrem/yr 'ract.

Am-241 3.456E-04 0.0000

C-14 7.171E-10 0.0000

Cm-243 2.099E-03 0.0000

Co-60 3.734E-00 0.0069

Cs-i37 1.824E'01 0.0337

Eu-155 5.307E-03 0.0000

H-3 O.OOOE+00 0.0000

1-129 1.165E-02 0.0000

Nb-94 1.854E-01 0.0003

Ni-59 O.OOOE400 0.0000

Ni-63 O.OO0E+00 0.0000

Np-237 2.139E-02 0.0000

Pu-239 2.341E-06 0.0000

Pu-241 4.312E-05 0.0000

Sb-125 8.052E-03 0.0000

Sr-90 2.96SE-02 0.0001

Tc-99 1.326E-05 0.0000

j '4 5.107E-03 0.0000

.~. 3.319E-01 0.0006

0-236 2.469E-02 0.0000

Total 2.260E+01 0.0418

Inhalation Radon Plant Meat Milk Soil

mremr/yr fract.

2.550E-05 0.0000

5.140E-08 0.0000

8.144E-06 0.0000

3.777E-07 0.0000

1.266E-06 0.0000

8.804E-09 0.0000

1.272E-04 0.0000

1.111E-06 0.0000

5.9750E-0 0.0000

1.286E-0 0.0000

3.999E-09 0.0000

7.790E-05 0.0000

2.480E-O5 0.0000

1.204E-05 0.0000

3.412E-10 0.0000

1.184E-05 0.0000

6.422E-09 0.0000

1.213E-02 0.0000

3.976E-04 0.0000

1.429E-04 0.0000

.~reen/yr fract.

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE400 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E.00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

0.0OOE+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

6.732E-03 0.0000

2.7S7E-04 0.0000

2.144E-03 0.0000

1.194E-01 0.0002

2.594E+00 0.0048

2.617E-05 0.0000

4.805E-03 0.0000

1.1360+00 0.0021

3.314E-04 0.0000

1.60SE-03 0.0000

5.699E-04 0.0000

4.119E-01 0.0008

6.59
0
E-03 0.0000

3.209E-03 0.0000

2.954E-05 0.0000

1.335E+01 0.0247

1.812E-01 0.0003

2.092E+00 0.0039

7.018E-02 0.0001

2.620E-02 0.0000

nrem/yr fract.

9.558E-05 0.0000

1.460E-04 0.0000

1.216E-05 0.0000

1.971E-02 0.0000

9.156E-01 0.0017

6.099E-0 0.0000

3.000E-04 0.0000

1.494E-01 0.0003

3.251E-09 0.0000

6.322E-05 0.0000

3.052E-05 0.0000

7.716E-03 0.0000

1.871E-04 0.0000

8.015E-05 0.0000

9.941E-07 0.0000

6.111E-01 0.0011

8.754E-05 0.0000

8.288E-02 0.0002

2.878E-03 0.0000

1.038E-03 0.0000

1.791E+00 0.0033

mrern/yr fract.

8.821E-06 0.0000

8.599E-05 0.0000

2.S09E-06 0.0000

1.048E-03 0.0000

7.777E-01 0.0014

1.4400-07 0.0000

6.033E-04 0.0000

6.061E-01 0.0011

5.634E-08 0.0000

1.102E-03 0.0000

4.043E-04 0.0000

1.098E-04 0.0000

4.318E-06 0.0000

2.616E-06 0.0000

2.515E-07 0.0000

6.352E-01 0.0012

3.943E-03 0.0000

3.454E-01 0.0006

1.145E-02 0.0000

4.327E-03 0.0000

mrem/yr fract.

l.019E-03 0.0000

3.920E-09 0.0000

3.244E-04 0.0000

2.260E-04 0.0000

9.817E-03 0.0000

1.585E-06 0.0000

2.286E-07 0.0000

8.585E-03 0.0000

5.020E-06 0.0000

4.873E-06 0.0000

1.787E-06 0.0000

3.120E-03 0.0000

9.971E-04 0.0000

4.856E-04 0.0000

4.373E-07 0.0000

6.734E-03 0.0000

5.484E-06 0.0000

1.267E-01 0.0002

4.214E-03 0.0000

1.587E-03 0.0000

1 296E-02 0.0000 O.OOOE+00 0.0000 2.001E+01 0.0370 2.393E+00 0.0044 1.638E-01 0.0003

r:
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Summary : RESRAD Defauli Parameters

File : Piumbroc': Subsurface Modiffied ROL8SM4OsRH2 Rev D.RAD

(
Tota2 Dose Contributions TDOSEt(,p,tl for Individual Radionuclides (i, and Pathways (p)

As mresm/yr and Fraction of Total Dose At ; = C.0OOE+00 vears

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Am-241 7.749E-02 0.0001

C-14 6.227E-07 C.ODOO

Cm-243 2.745E-02 0.0001

Co-60 4.437E-0 0.0008

Cs-137 4.924E+01 0.0911

Eu-155 1.341E-04 0.0000

H-3 1.570E-02 0.0000

1-129 S.421E+01 0.1558

Nb-94 5.228E-04 0.0000

Ni-59 5.11)7E-03 0.0000

Ni-63 1.877E-03 0.0000

Np-237 4.102E-01 0.0008

Pu-239 2.078E-02 0.0000

Pu-241 1.945E-02 0.0000

Sb-125 5.850E-02 0.0001

Sr-90 6.078E+01 0.1124

Tc-99 3.406E-02 0.0001

r97'4 2.022E+01 0.0374

* 6.834E-01 0.0013

U 28 2.533E-01 0.0005

Filsh Radon Plant Meat Mill'

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mremn/yr fract.

1.498E-04 0.0000

2.082E-06 0.0000

5.306E-05 0.0000

S.579E-03 0.0000

6.348E+00 0.0117

4.322E-07 0.0000

1.036E-06 0.0000

-2.172E-01 0.0004

I.0llE-05 0.0000

3.298E-05 0.0000

1.210E-05 0.0000

7.929E-04 0.0000

4.017E-05 0.0000

3.754E-05 0.0000

3.S14E-04 0.0000

2.352E-01 0.0004

4.392E-05 0.0000

1.303E-02 0.0000

4.411E-04 0.0000

1.632E-04 0.0000

0.000E+00 0.0000

O.O0E+00 0.0000

O.OO0E+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+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

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

O.OOOE+00 0.0000

O.OOOE+00 0.0000

5.000E+00 0.0000

0.000E+00 0.0000

4.364E-02 0.0001

1.043E-06 0.0000

1.546E-02 0.0000

2.543E-01 0.0005

2.798E+01 0.0518

7.557E-05 0.0000

7.687E-03 0.0000

4.768E+01 0.0882

2.950E-04 0.0000

2.913E-03 0.0000

1.069E-03 0.0000

2.320E-01 0.0004

1.170E-02 0.0000

1.093E-02 0.0000

3.351E-02 0.0001

3.650E+01 0.0675

4.016E-02 0.0001

1.139E+01 0.0211

3.S50E-01 0.0007

1.427E-01 0.0003

1.247E+02 0.2308

5.4880-05 0.0000

5.691E-O7 0.0000

7.777E-06 0.0000

_.260E-01 0.0002

2.101E+01 0.0389

3.800E-06 0.0000

1.187E-03 0.0000

8.410E+00 0.0156

2.222E-09 0.0000

3.629E-04 0.0000

1.331E-04 0.0000

5.811E-03 0.0000

2.943E-05 0.0000

1.905E-05 0.0000

9.091E-04 0.0000

6.967E+00 0.0129

5.284E-05 0.0000

9.737E-02 0.0002

3.959E-03 0.0000

1.220E-03 0.0000

3.662E+01 0.0678

1.226E-05 0.0000

8..139E-0
7 

0.0000

4.341E-06 0.0000

7.031E-02 0.0001

3.123E+01 0.0578

2.122E-07 0.0000

3.590E-03 0.0000

6.685E+01 0.1237

8.270E-08 0.0000

8.103E-03 0.0000

2.972E-03 0.0000

1.624E-04 0.0000

1.643E-06 0.0000

2.454E-06 0.0000

4.646E-04 0.0000

9.686E+00 0.0179

2.89SE-03 0.0000

9.595E-01 0.0018

3.162E-02 0.0001

1.202E-02 0.0000

l.089E+02 0.2014

All Pathways'

mrem/yr fract.

1.296E-01 0.0002

5.159E-04 0.0000

4.756E-02 0.0001

4.783E+00 0.0088

1.583E+02 0.2930

5.555E-03 0.0000

3.401E-02 0.0001

2.093E+02 0.3872

,.866E-01 0.0003

1.933E-02 0.0000

7.089E-03 0.0000

1.093E+00 0.0020

4.036E-02 0.0001

3.427E-02 0.0001

1.019E-01 0.0002

1.288E+02 0.2383

2.624E-01 0.0005

3.535E+01 0.0654

1.526E+00 0.0028

4.674E-01 0.0009

5.405E+02 1.0000Total 2.265E+02 0.4006 6.825E+00 0.0126

Sum of all water independent and dependent pathways.

1 --e -:-
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Summarv : RES. Default Parameters

File : Plumbroot: Subsurface Modified ROLBSMEAR14IX Rev Q RAD

Total Dcse Ccntributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Am-241 3.408E-04 0.0000

C-14 1.198E-16 0.0000

Cm-243 1.765E-03 0.0000

Co-60 1.380E+00 0.0037

Cs-137 1.282E+01 0.0344

Eu-lSS 1.389E-03 0.0000

H-3 O.OQ0E+00 0.0000

I-129 8.024E-03 0.0000

Nb-54 l.d46E-01 0.0005

Ni-S9 0.005E+00 0.0000

Ni-63 O.00OE+00 0.0000

Np-237 2.128E-02 0.0001

Pu-239 2.339E-06 0.0000

Pu-241 1.043E-04 0.0000

Sb-125 1.023E-05 0.0000

Sr-90 1.782E-02 0.0000

Tc-99 1.0460-05 0.0000

jj:4 5.102E-03 0.0000

1.30OL-01 0.0009

U-238 2.454E-02 0.0001

Total 1.479E+01 0.0397

inhalation Radon Plant Meat MilkI Soil

mrem/yr fract. mnrem/yr fract. mrem/yr fract. mrem/yr fract. nmren/yr fract.

2.515E-05 0.0000

6.s68E-is 0.0000

6.849E-06 0.0000

1.396E-0Q, .0000

9.034E-07 0.0000

3.299E-Q
9 

0.0000

4.461E-09 0.0000

7.650E-07 0.0000

5.950E-08 0.0000

1.235E-06 0.0000

3.653E-09 0.0000

7.751E-05 0.0000

2.476E-05 0.QQQO

1.407QE-05 0.0000

4.334E-13 0.0000

7.101E-06 0.0000

5.069E-09 0.0000

1.206E-02 0.0000

3.964E-04 0.0000

1.421E-04 0.0000

1.176E-02 0.0000

0.000E+00 0.0000

Q.OOOE+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.0OE+00 0.0000

O.OOE+00 0.0000

O.OOOE+0 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0,0000

O.OOOE+00 0.0000

0.000E00 0.0000

O.OOOE00 0.0000

O.0OOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+QO 0.0000

6.638E-03 0.0000

4.658E-11 0.0000

1.803E-03 0.0000

4.412E-02 0.0001

1.823E+00 0.0049

9.807E-06 0.0000

1.685E-07 0.0000

7.821E-01 0.0021

3.300E-04 0.0000

1.545E-03 0-0000

5.388E-04 0.0000

4.099E-01 0.0011

6.583E-03 0.0000

3.722E-03 0.0000

3.752E-08 0.0000

8.019E+00 0.0215

1.430E-01 0.0004

2.079E+00 0.0056

7.145E-02 0.0002

2.604E-02 0.0001

1.342E+01 0.0360

9.425E-05 0.0000

2.444E-31 0.0000

1.026E-05 0.0000

7.285E-03 0.0000

6.434E-01 0.0017

2.286E-06 0.0000

1.053E-08 0.0000

1.028E-01 0.0003

3.238E-09 0.0000

7.995E-OS 0.0000

2.788E-OS 0.0000

7.677E-03 0.0000

1.6690-04 0.0000

7.752E-OS 0.0000

1.263E-09 0.0000

3.669E-01 0.0010

6.909E-05 0.0000

a.239E-02 0.0002

3.1220-03 0.0000

1.032E-03 0.0000

1.215E+QQ 0.0033

e.698E-06 0.0000

1.439E-11 0.0000

2.362E-06 0.0000

2.605E-03 0.0000

5.465E-01 0.0015

,.398E-0 0.Q0000

2.117E-08 0.0000

4.173E-01 0.0011

5.610E-08 0.0000

l.059E-03 0.0000

3.693E-04 0.0000

1.092E-04 0.0000

4.313E-06 0.0000

3.743E-06 0.0000

3.194E-10 0.0000

3.814E-01 0.0010

3.112E-03 0.0000

3.433E-01 0.0009

1.138E-02 0.0000

4.301E-03 0.0000

1.711E+00 0.0046

mrem/yr fract.

1.004E-03 0.0000

6.549E-16 0.0000

2.728E-04 0.0000

8.353E-05 0.0000

6.898E-03 0.0000

5.940E-07 0.0000

8.016E-12 0.0000

5.911E-03 0.0000

4.999E-06 0.0000

4.681E-06 0.0000

1.632E-06 0.0000

3.10SE-03 0.0000

9.962E-04 0.0000

5.631E-04 0.0000

5.554E-10 0.0000

4.044E-03 0.0000

4.328E-06 0.0000

1.260E-01 0.0003

4.219E-03 0.0000

1.579E-03 0.0000

546E-01 0.0004

!



RESRAD, Versior 5.2'1 T Limit = 0.5 year 0l/l0/2004 09:43 Faoe 27?

Sumnmary : RESF'.C- Default Parameters

File Pumbroct Subsurface Modified ROLBSMEARMiX Rev G.RA.D

F0 ;,

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

As mrem/yr and Fraction of Total-Dose At t = 1000CE+0l years

Water Dependent Pathways

Water

Radio-

Nuclide nmrem/yr fract.

Am-241 7.622E-02 0.0002

C-14 1.034E-13 0.0000

Cm-243 2.303E-02 0.0001

Co-60 1.636E-01 0.0004

Cs-137 3.452E+01 0.0926

Eu-15 5.015E-05 0.0000

H-3 5.489E-07 0.0000

1-129 5.785E601 0.1553

Nb-94 5.194E-04 0.0000

Ni-59 4.904E-03 0.0000

Ni-63 1.710E-03 0.0000

Np-237 4.072E-01 0.0011

Pu-239 2.0711-02 0.0001

Pu-241 3.107E-02 0.0001

Sb-125 7.413E-05 0.0000

Sr-90 3.641E+01 0.0977

Tc-99 2.682E-02 0.0001

2.0056+01 0.0538

. 7.060E-01 0.0019

U-238 2.512E-01 0.0007

Total 1.505E+02 0.4040

Fish Radon Plant Meat

mrem/yr fract. mrem/yr frect. mrem/yr fract. mrem/yr fract. mrem/yr fract.

1.473E-04 0.0000

3.459E-13 0.0000

4.451E-05 0.0000

3.163E-03 0.0000

4.453E+00 0.0119

1.616E-07 0.0000

3.621E-11 0.0000

1.492E-01 0.0004

-.004E-05 0.0000

3.161E-05 0.0000

1.102E-05 0.0000

7.871E-04 0.0000

4.004E-05 0.0000

6.002E-05 0.0000

4.833E-07 0.0000

1.409E-01 0.0004

3.459E-05 0.0000

1.292E-02 0.0000

4.595E-04 0.0000

1.618E-04 0.0000

4.759E+00 0.0128

O.OOOE+00 0.0000

O.OOOE600 0.0000

O.OOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000E00 0.0000

0.0000E+0 0.0000

O.0OOE+00 0.0000

0.0000E+0 0.0000

O.OOOE600 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

4.293E-02 0.0001

1.733E-13 0.0000

1.297E-02 0.0000

9.376E-02 0.0003

1.962E+01 0.0527

2.826E-05 0.0000

2.687E-07 0.0000

3.275E+01 0.0S79

2.931E-04 0.0000

2.792E-03 0.0000

9.737E-04 0.0000

2.303E-01 0.0006

1.167E-02 0.0000

1.748E-02 0.0000

4.246E-05 0.0000

2.187E+01 0.0587

3.162E-02 0.0001

1.130E+01 0.0303

3.977E-01 0.0011

1.415E-01 0.0004

8.652E+01 0.2322

5.399E-05 0.0000

9.460E-14 0.0000

6.526E-06 0.0000

4.647E-02 0.0001

1.473E+01 0.0395

1.421E-06 0.0000

4.150E-08 0.0000

5.777E+00 0.0155

2.207E-09 0.0000

3.479E-04 0.0000

1.213E-04 0.0000

5.769E-03 0.0000

2.933E-05 0.0000

2.576E-05 0.0000

1.152E-06 0.0000

4.174E+00 0.0112

4.161E-05 0.0000

9.656E-02 0.0003

5.076E-03 0.0000

1.210E-03 0.0000

2.484E+11 0.0667

1.206E-05 0.0000

1.352E-13 0.0000

3.642E-06 0.0000

2.593E-02 0.0001

2.189E+01 0.0588

7.933E-08 0.0000

1.255E-07 0.0000

4.592E+01 0.1232

8.216E-08 0.0000

1.766E-03 0.0000

2.708E-03 0.0000

1.614E-04 0.0000

1.638E-06 0.0000

4;471E-06 0.0000

6.140E-07 0.0000

5.802E+00 0.0156

2.282E-03 0.0000

9.514E-01 0.0026

3.158E-02 0.0001

1.192E-02 0.0000

7.465E+01 0.2003

All Pathways
T

mrem/yr fract.

1.275E-01 0.0003

8.627E-11 0.0000

3.991E-02 0.0001

1.767E+00 0.0047

1.110E+02 0.2980

2.082E-03 0.0000

1.189E-06 0.0000

1.438E+02 0.3858

1.858E-01 0.0005

1.853E-02 0.0000

6.462E-03 0.0000

1.086E+00 0.0029

4.025E-02 0.0001

5.313E-02 0.0001

1.291E-04 0.0000

7.718E+01 0.2071

2.070E-01 0.0006

3.505E+01 0.0941

1.561E+00 0.0042

4.636E-01 0.0012

3.726E+02 1.0000

'Sum c-f all water independent and dependent pathways.

r- ..
C:
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Susmnary : RESRAD Default Parameters

File : Plumbrock Subsurface Mod:fied ROLESMEARMIX Rev G.RAPD

f
Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides and Pathweys 'P)

As mrem/vr and Fraction of Total Dose At t = 3.000E+01 years

Water tndependent Pathways (Inhalation excludes radoni

Ground

Radio-

Nuclide mrem/yr fract.

Am-241 3.274E-04 0.0000

C-14 O0.OOE+00 0.0000

Cm-243 1.075E-03 0.0000

Co-60 8.011E-02 0.0006

Cs-lS7 4.677E+00 0.0321

Eu-lSS 1.204E-04 0.0000

14-3 0.000E+00 0.0000

1-129 2.'63E-03 0D0000

Nb-94 1.824E-01 0.0013

Ni-S9 D.000E+00 0.0000

Ni-63 O.OOOE+00 0.0000

Np-23? 2.098E-02 0.0001

Pu-239 2.333E-06 0.0000

Pu-241 1.939E-04 0.0000

Sb-125 5.431E-14 0.0000

Sr-90 4.150E-03 0.0000

Tc-99 5.323E-06 0.0000C 5.229E-03 0.0000

,.245E-02 0.0022

U-238 2.411E-02 0.0002

Total 5.323E+00 0.0366

Inhalation

mrem/yr fract.

2.415E-05 0.0000

0,000E+00 0.0000

4.178E-06 0.0000

8.1
2 4

E-09 0.0000

3.297E-07 0.0000

1.998E-10 0.0000

7.325E-22 0.0000

2.634E-07 0.0000

5.879E-08 0.0000

1.102E-08 0.0000

2.820E-09 0.0000

7,641E-05 0.0000

2.471E-05 0.0000

1.671E-05 0.0000

2.302E-21 0.0000

1.655E-06 0.0000

2.578E-09 0.0000

1.186E-02 0.0001

3 .950E-04 0.0000

1.396E-04 0.0000

1.254E-02 0.0001

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

0.000£+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+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

00008E+00 0.0000

0.000E+00 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

OOOOE+00 0.0000

Plant

mrem/yr fract.

6.376E-03 0.0000

1.349E-30 0.0000

1.100E-03 0.0000

2.568E-03 0.0000

6.652E-02 0.0046

5.939E-07 0.0000

2.768E-20 0.0000

2.693E-01 0.0019

3.260E-04 0.0000

1.37SE-031 0.0000

4.159E-04 0.0000

4.040E-01 0.0028

6.565E-03 0.0000

4.420E-03 0.0000

1.992E-16 0.0000

1.867E+00 0.0126

7.273E-02 0.0005

2.044E+00 0.0141

7.519E-02 0.0005

2.560E-02 0.0002

5.446E+00 0.0374

Meat

mrem/yr fract.

9.054E-05 0.0000

7.107E-31 0.0000

6.292E-06 0,0000

4.240E-04 0.0000

2.34SE-01 0.0016

1.384E-07 0.0000

1.732E-21 0.0000

3.540E-02 0.0002

3.199E-09 0.0000

7.129E-05 0.0000

2.152E-05 0.0000

7.568E-03 0.0001

1.864E-04 0.0000

7.217E-05 0.0000

6.705E-18 0.0000

8.544E-02 0.0006

3.515E-OS 0.0000

8.096E-02 0.0006

,.774E-03 0.0000

i.014E-03 0.0000

4.499E-01 0.0031

Milk

mrem/yr fract.

S.354
E
-0

6 
0.0000

4.176E-31 0.0000

1.440E-06 0.0000

1.516E-04 0.0000

2.994E-01 0.0014

3.269E-09 0.0000

3.480E-21 0.0000

1.437E-01 0.0010

5.543E-08 0.0000

9.442E-04 0.0000

2.851E-04 0.0000

1.077E-04 0.0000

4.301E-06 0.0000

5.360E-06 0.0000

1.697E-18 0.0000

8.S81E-02 0.0006

1.583E-03 0.0000

3.374E-01 0.0023

l.19E-02 0.0001

4.227E-03 0.0000

7.878E-02 0,0054

Soil

rrem/yr fract.

9.646E-04 0.0000

O.OOOE+00 0.0000

1.664E-04 0.0000

4.861E-06 0.0000

2.517E-03 0.0000

3.597E-08 0.0000

1.316E-24 0.0000

2.035E-03 0.0000

4.939E-06 0.0000

4.174E-06 0.0000

1.260E-06 0.0000

3.061E-03 0.0000

9.933E-04 0.0000

6.688E-04 0.0000

2.950E-16 0.0000

9.416E-04 0.0000

2.202E-06 0.0000

1.238E-01 0.0009

4.252E-03 0.0000

1.550E-03 0.0000

1.410E-01 0.0010

It
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Sufmmary : RESR5.0 Defau1t Parameters

File : Plumbrooi: Subsurlace Mocified RCLBSYZ6ARM-X Rev ORAD

-
Total Dose Contributions TDOSE0i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/vr and Fraction of Total Dose At t 2 3.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/vr fract.

Am-241 7.272E-C2 0.0005

C-14 0.000+0C 0.0000

Cm-243 1.394E-02 0.0002

Co-60 9.458E-03 0.0001

Cs-137 1.251E+01 0.0860

Eu-l55 3.017E-06 0.0000

H-3 S.924E-20 0.0000

1-129 1.978E+01 0.1360

Nb-94 5.097E-04 0.0000

Ni-59 4.344E-03 0.0000

Ni-63 1.311E-03 0,0000

Np-237 3.987E-01 0.0027

Po-239 2.052E-02 0.0001

Pu-241 9.762E-02 0.0003

Sb-125 3.911E-13 0.0000

Sr-90 8.421E+00 0.0579

Tc-99 1.355E-02 0.0002

-4 1.957E+01 0.1345

-r 8.015E-02 0.0053

U-238 2,452E-01 0.0017

Fish Radon Plant Meat MIlk.

mrem/yr fract.

1.406E-04 0.0000

O.OOOE+00 0.0000

2.695E-05 0.0000

1.,29E-04 0.0000

1.613E400 0.0111

9.720E-09 0.0000

5,8.7E-24 0.0000

5.103E-02 0.0004

9.853E-06 0.0000

2.799E-05 0.0000

S.451E-06 0.0000

7.707E-04 0.0000

3,.966E-05 0.0000

9.204E-05 0.0000

2.549E-15 0.0000

3.25SE-02 0.0002

1.747E-05 0.0000

1,262E-02 0.0001

5.432E-04 0.0000

i.5SE-04 0.0000

mrem/vr fract.

0.0006E00 0.0000

0.000E400 0.0000

0.00E400 0.0000

0.0006+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

OOO0E+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

0.000QEOO 0.0000

0.000E.00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

4.096E-02 O.OO3

O.OOOE+00 0.0000

7.S51E-03 0.0001

5.420E-03 0.0000

7.111E+00 0.0489

1.700E-06 0.0000

4.369E-20 0.0000

1.120E+01 0.0770

2.876E-04 0.0000

2.473E-03 0.0000

7.466E-04 0.0000

2.255E-01 0.0016

1.15SE-02 0.0001

2.681E-02 0.0002

2.240E-13 0.0000

5.057E+00 0.0348

1.598E-02 0.0001

1.103E+01 0.0758

4.516E-01 0.0031

1.381E-01 0.0009

mrem/yr fract.

5.152E-05 0.0000

O.OOQE+00 0.0000

3.95SE-06 0.0000

2.686E-03 0.0000

5.339E+00 0.0367

S.546E-0 0.0000

6.750E-21 0.0000

1.976E+00 0.0136

2.166E-09 0.0000

3.090E-04 0.0000

9.302E-05 0.0000

5.649E-03 0.0000

2.905E-05 0.0000

3-515E-05 0.0000

6.077E-15 0.0000

9.654E-01 0.0066

2.102E-05 0.0000

9.426E-02 0.0006

S.052E-03 0.0001

1.181E-03 0.0000

8.392E+00 0.0577

mrem/yr fract.

1.050E-05 0.0000

O.OOOE+00 0.0000

2.204E-06 0.0000

1.4996-03 0.0000

7.935E+00 0.0545

4.772E-09 0.0000

2.040E-20 0.0000

1.570E+01 0.1080

8.063E-08 0.0000

6.987E-03 0.0000

2.077E-03 0.0000

1.585E-04 0.0000

1.622E-06 0.0000

7.365E-06 0.0000

3.239E-15 0.0000

1.342E+00 0.0092

1.153E-03 0.0000

9.288E-01 0.0064

3.095E-02 0.0002

1.164E-02 0.0001

2.596E+01 0.1785

All Pathways*

mrem/yr fract.

1.217E-01 0.0008

2.477E-30 0.0000

2.418E-02 0.0002

1.027E-01 0.0007

4.029E+01 0.2770

1.260E-04 0.0000

1.937E-19 0.0000

4.917E+01 0.3380

1.S35E-01 0.0013

1.643E-02 0.0001

4.960E-03 0.0000

1.067E+00 0.0073

3.992E-02 0.0003

7.995E-02 0.0005

6.815E-13 0.0000

1.787E+01 0.1228

1.053E-01 0.0007

3.424E+01 0.2354

1.712E+00 0.0118

4.530E-01 0.0031

1.455E+02 1.0000Total 6.192E+01 0.4256 1.712E600 0.0118 O.OOOE+00 0.0000 3.532E+01 0.242e

*Sum cf all water independent and dependent pathways.

t
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Sumnary : RESRAD Default Parameters

File : Plumbrool: Subsurface Mocif~ed ROL9M6.RM4i Rev C-RAD

( .
Total Dose Ccn.tributions TDOSE(i,p,-t; for Individual Radionuclides {i4 and Pathways (p)

As mremlyr and Fraction of Total Dose At t = 1.000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

APm-241 2.844E-04 0.0000

C-34 0.00O+00 0.0000

Cm-243 1.S97E-04 0°0000

Co-60 3.819E-06 0.0000

Cs-137 1.373E-01 0.0036

Eu-155 6.582E-09 0.0000

H-3 O.OOOE+00 0.0000

1-129 6.625E-05 0.0000

Nb-94 13749E-01 0.0046

Ni-59 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Np-237 l.995E-02 0.0005

Pu-239 2.3,OE-06 0.0000

Pu-241 2.19SE-04 0.0000

Sb-125 0.000E+00 0.0000

Sr-90 2.528E-05 0.0000

Tc-99 4.997E-07 0.0000

7.093E-03 0.0002

3.063E-01 0.0080

U-238 2.269E-02 0.0006

Total 6.668E-01 0.0176

Inhalation Radon Plant Meat Milk1v Soil

mrem/yr fract. mrern/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

2.097E-05 0.0000

O.OOOE+00 0.0000

7.4S9E-07 0.0000

3.a63E-13 0.0000

9.678E-09 0.0000

1.092E-14 0.0000

O.OOOE+00 0.0000

6.307E-09 0.0000

5.636E-0 0.0000

?.375E-09 0.0000

1.140E-09 0.0000

7.26SE-05 0.0000

2.446E-05 0.0000

1.629E-05 0.0000

.OO00E+00 0.0000

1.00SE-06 0.0000

2.420E-10 0.0000

1.117E-02 0.0003

3.949E-04 0.0000

1.314E-04 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOO+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+O 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

5.540E-03 0.0001

O.OOOE+00 0.0000

1.972E-04 0.0000

1.221E-07 0.0000

1.953E-02 0.0005

3.245E-11 0.0000

0.000E+00 0.0000

6.448E-03 0.0002

3.326E-04 0.0000

9.224E-04 0.0000

1.681E-04 0.0000

3.843E-01 0.0101

6.500E-03 0.0002

4.304E-03 0.0001

0.000E+00 0.0000

1.138E-02 0.0003

6.827E-03 0.0002

1.92SE+00 0.0506

8.652E-02 0.0023

2.409E-02 0.0006

3.866E-05 0.0000

O.0OOE+00 0.0000

1.199E-06 0.0000

2.016E-08 0.0000

6.892E-03 0.0002

7.563E-12 0.0000

O.OOOE+00 0.0000

8.478E-04 0.0000

3.067E-09 0.0000

4.773E-05 0.0000

a.69SE-06 0.0000

7.198E-03 0.0002

1.846E-04 0.0000

6.144E-05 0.0000

0.0000E+0 0.0000

5.206E-04 0.0000

3.299E-06 0.0000

7.628E-02 0.0020

5.604E-03 0.0001

9.544E-04 0.0000

7.254E-06 0.0000

0.0006+00 0.0000

2.561E-07 0.0000

7.208E-09 0.0000

5.854E-03 0.0002

1.786E-13 0.0000

O.OOOE+00 0.0000

3.441E-03 0.0001

5.314E-08 0.0000

6.322E-04 0.0000

1.152E-04 0.0000

1.026E-04 0.0000

4.258E-06 0.0000

5.622E-06 0.0000

0.OOOE+00 0.0000

5.411E-04 0.0000

1.486E-04 0.0000

3.175E-01 0.0083

1.056E-02 0.0003

3.978E-03 0.0001

rmrem/yr fract.

a.3375E-04 0.0000

0.000E00 0.0000

2.9B3E-05 0.0000

2.312E-10 0.0000

7.390E-05 0.0000

1.966E-12 0.0000

O.OOOE+00 0.0000

4.873E-05 0.0000

4.735E-06 0.0000

2.795E-06 0.0000

5.093E-07 0.0000

2.911E-03 0.0001

9.835E-04 0.0000

6.508E-04 0.0000

0.000E+00 0.0000

5.737E-06 0.0000

2.067E-07 0.0000

1.167E-01 0.0031

4.389E-03 0.0001

1.459E-03 0.0000

0.OOOE+OO 0.0000 2.485E+00 0.0652 9.868E-02 0.0026 3.429E-01 0.0090 1.281E-01 0.00341-183E-02 0.0003

t
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Supnsrv : RESRAD Default Parameters

Fle : Plumrbroolk Subsurface M4odified RCLBSMEAP.4IX Rev O-RAD

£C:
Total Dose Contribution7s TOSE6(i,p,tt for Individual Radionuclides (ti and Pathways (pJ

As mrem/vr and Fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/vr fract.

Am-241 6.165E-02 0.0016

C-14 0.000E+00 0.0000

Cm-243 2.4}5E-03 0.0001

Co-60 4.391E-07 0.0000

Cs-137 3.587E-01 0.0094

Eu-155 1.610E-10 O.OOOC

H-3 O.O0OE+00 0.0000

1-129 4.625E-01 0.0121

Nb-94 4.772E-04 0.0000

Si-59 2.840E-03 0.0001

Ni-63 5.175E-04 0.0000

Np-23
7  

3.703E-01 0.0097

Pu-239 1.953E-02 0.0005

Pu-241 5.OOOE-02 0.0013

Sb-125 O.O0OE+00 0.0000

Sr-90 5.010E-02 0.0013

Tc-99 1.242E-03 0.0000

1.799E+01 0.4722

1.181E+00 0.0310

U-23S 2.253E-02 0.0059

Total 2.078E+01 0.5453

Fish

mremr/yr fract.

1.192E-04 0.0000

Q.OOOE+0O 0.0000

4.667E-06 0.0000

8.490E-09 0.0000

4.624E-02 0.0012

5.1S6E-13 0.0000

O.OOE+60 0.0000

1.193E-03 0.0000

9.224E-06 0.0000

1.S30E-05 0.0000

3.335E-06 0.0000

7.157E-04 0.0000

3.834E-05 0.0000

9.666E-05 0.0000

O.OOOE+00 0.0000

1.938E-04 0.0000

1.602E-06 0.0000

1.190E-02 0.0003

8.893E-04 0.0000

1.452E-04 0.0000

6.147E-02 0.0016

Radon

mrem/yr fract.

Q.OOOE+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.0006+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+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

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.000E00 0.0000

Plant

mrem/yr fract.

3.472E-02 0.0009

O.OOOE+00 0.0000

1.360E-03 0.0000

2.516E-07 0.0000

2.038E-01 0.0053

9.065E-11 0.0000

0.OOOE+00 0.0000

2.619E-01 0.0069

2.693E-04 0.0000

1.617E-03 0.0000

2.946E-04 0.0000

2.094E-01 0.0055

1.117E-02 0.0003

2.816E-02 0.0007

O.OOE+00 0.0000

3.009E-02 0.0008

1.464E-03 0.0000

1.014E+01 0.2660

6.655E-01 0.0175

1.2S69E-O 0.0033

Meat M 1

mrem/yr fract.

4.372E-05 0.0000

0.000E+00 0.0000

6.979E-07 0.0000

1.247E-07 0.0000

1.530E-01 0.0040

4.5606-12 0.0000

0.0O0E+00 0.0000

4.619E-02 0.0012

2.028E-09 0.0000

2.014E-04 0.0000

3.670E-OS 0.0000

5.246E-03 0.0001

2.809E-05 0.0000

3.549E-05 0.0000

0.OOE+00 0.0000

5.743E-03 0.0002

1.927E-06 0.0000

6.676E-02 0.0023

1.622E-02 0.0004

1.085E-03 0.0000

mrem/yr fract.

9.753E-06 0.0000

O.OOE+00 0.0000

3.100E-07 0.0000

6.958E-08 0.0000

2.274E-01 0.0060

2.546E-13 0.0000

O.OOOE+00 0.0000

3.672E-01 0.0096

7.548E-08 0.0000

4.496E-03 0.0001

8.194E-04 0.0000

1.487E-04 0.0000

1.568E-06 0.0000

7.904E-06 0.0000

O.OOE+00 0.0000

7.984E-03 0.0002

1.057E-04 0.0000

8.537E-01 0.0224

2.900E-02 0.0008

1.069E-02 0.0003

1.502E+00 0.0394

All Pathways'

mrem/yr fract.

1.033E-01 0.0027

O.O0OE+00 0.0000

4.199E-03 0.0001

4.862E-06 0.0000

1.159E+00 0.0304

6.881E-09 0.0000

O.OOOE+00 0.0000

1.150E+00 0.0302

1.760E-01 0.0046

1.076E-02 0.0003

1.964E-03 0.0001

1.0006E+0 0.0263

3.877E-02 0.0010

8.356E-02 0.0022

0.000E+00 0.0000

1.066E-01 0.0028

9.796E-03 0.0003

3.154E+01 0.8276

2.306E+00 0.0605

4.175E-01 0.0210

3.811E+01 1.00000 0OOE+00 0 0000 1.171E+01 0.3074 3.146E-01 0 0083

'Sum of all water independent and dependent pathways.

It.



RESAD, Versicn 6.21 7v Limit = 0.5 veer 10/16/2004 09:43 Page 32

Sunmary : R6SRAD Default tarameters

File : Plumbroci. Subsur'ace M74dlfled ROLSSMEMARNIX Rev O.RSD

Total Dose Contributions TDOSE!ipt) for Individual.Radionuclides (i) and Pathways (p)

C As mremn/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Independent Pathways fInhalation excludes radon)

I

Ground

Radio-

Nuclide mrem/vr fract.

Ams-241 1.903E-04 0.0000

C-14 0.000E00 0.0000

Cm-243 1.340E-06 0.0000

Co-60 1.702E-18 0.0000

Cs-13
7  

5.750E-06 0.0000

Eu-155 4.365E-21 0.0000

H-3 0.000E+00 0.0000

1-129 1.546E-09 0.0000

Nb-94 1.550E-01 0.0052

Ni-59 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Np-237 1-729E-02 0.0006

Pu-239 2.246E-06 0.0000

Pu-241 1.485E-04 0.0000

Sb-125 O.OOOE+00 0.0000

Sr-90 l.1SSE-I1 D0000

Tc-99 5.794E-10 0Q0000

2.067E-02 0.0007

2.588E-01 0.0088

0-238 1.907E-02 0.0006

Inhalation Radon Plant Me2t Mil3

mrem/yr fract.

1.401E-05 0.0000

0.000E+00 0.0000

1.905E-0 0.0000

1.721E-25 0.0000

4.053E-13 0.0000

7.241E-27 0.0000

O.OOE400 0.0000

1.476E-13 0.0000

4.997E-08 0.0000

2.344E-09 0.0000

8.562E-11 0.0000

6.298E-05 0.0000

2.378E-05 0.0000

1.093E-05 0.0000

O.OOOE+00 0.0000

4.726E-15 0.0000

2.807E-13 0.0000

9.433E-03 0.0003

3.743E-04 0.0000

l.105E-04 0.0000

msrem/yr fract.

5.GOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.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

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+O 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

3.707E-03 0.0001

O.OOOE+00 0.0000

5.047E-06 0.0000

5.441E-20 0.0000

s.178E-07 0.0000

2.152E-23 O.O00

0.000E+00 0.0000

1.509E-07 0.0000

2.771E-04 0.0000

2.931E-04 0.0000

1.263E-05 0.0000

3.329E-01 0.0113

6.317E-03 0.0002

2.893E-03 0.0001

0.OOOE+00 0.0000

5.333E-09 0.0000

7.917E-06 0.0000

1.658E+00 0.0561

9.958E-02 0.0034

2.026E-02 0.0007

2.124E+00 0.0718

mrem/yr fract.

5.266E-05 0.0000

0.00O+00 0.0000

1.123E-07 0.0000

8.993E-21 0.0000

2.887E-07 0.0000

5.016E-24 0.0000

0.000E+00 0.0000

1.984E-08 0.0000

2.719E-09 0.0000

1.517E-05 0.0000

6.535E-07 0.0000

6.237E-03 0.0002

1.794E-04 0.0000

4.111E-05 0.0000

0.000E+00 0.0000

2.440E-10 0.0000

3.826E-09 0.0000

6.483E-02 0.0022

S.117E-03 0.0003

e.025E-04 0.0000

S.02aE-02 0.0027

mrem/yr fract.

4.847E-06 0.0000

O.OOOE+00 0.0000

4.202E-09 0.0000

3.212E-21 0.0000

2.452E-07 0.0000

1.185E-25 0.0000

O.OOOE+00 0.0000

8.052E-08 0.0000

4.712E-08 0.0000

2.009E-04 0.0000

8.656E-06 0.0000

8.911E-05 0.0000

4.139E-06 0.0000

3.783E-06 0.0000

O.OOOE+00 0.0000

2.536E-10 0.0000

1.723E-07 0.0000

2.678E-01 0.0091

8.913E-03 0.0003

3.345E-03 0.0001

2.S04E-01 0.0095

Soil

mrem/yr fract.

5.594E-04 0.0000

0.000E+00 0.0000

7.637E-07 0.0000

1.030E-22 0.0000

3.095E-09 0.0000

1.304E-24 0.0000

O.OOOE+00 0.0000

1.140E-09 0.0000

4-198E-06 0.0000

8.881E-07 0.0000

3.826E-08 0.0000

2.522E-03 0.0001

9.559E-04 0.0000

4.366E-04 0.0000

O.OOOE+00 0.0000

2.689E-12 0.0000

2.397E-10 0.0000

9.875E-02 0.0033

4.374E-03 0.0001

1.227E-03 0.0000

1.0886E-01 0.0037Total 4.712E-I0 0.0159 1.003E-02 0.0003

r
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Summary : RESP-.AD DefauIt Pearameters

File .Plumbrook Subsurface Modified RCEBSMPRM1X Rev C.RAD

C
Total Dose Contribuzions TDOSE(;,p,t) for Individual Radionuclides fi) and Pathways (p)

As mrem/y'r and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Pmn-241 3.834E-02 0.0013

C-14 0.OOOE+00 0.0000

Cm-243 2.715E-05 0.0000

Co-60 1.822E-19 0.0000

Cs-137 1.399E-05 0.0000

Eu-155 9.939E-23 0.0000

H-3 O.OOOE+00 0.0000

1-129 1,009E-05 0.0000

Nb-94 3.939E-04 0.0000

Ni-S9 8.403E-04 0.0000

Ni-63 3.620E-05 0.0000

Np-237 2.988E-01 0.0101

Pu-239 1-795E-02 0.0006

Pu-241 3.134E-02 0.0011

Sb-125 0.OQE+00 0.0000

Sr-90 2.186E-08 0.0000

Tc-99 3.341E-06 0.0000

13.419E+01 0.4797

2.673E+00 0.0566

U-23S 1.764E-01 0.0060

Total 1.642E+0 0.5554

Fish

mrem/yr fract.

7.412E-0S 0.0000

0.000E+00 0.0000

5.249E-08 0.0000

3.523E-21 0.0000

1.803E-06 0.0000

3.202E-25 0.0000

O.OOOE+00 0.0000

2.60QE-08 0.0000

7.614E-06 0.0000

5.415E-06 0.0000

2.333E-07 0.0000

5.774E-04 0.0000

3.469E-05 0.0000

6.059E-05 0.0000

0.000E+00 0.0000

S.460E-ll 0.0000

1.729E-09 0.0000

1.02E-02 0.0004

1.359E-03 0.0000

1.137E-04 0.0000

1.326E-02 0.0004

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE000 0.0000

0.OOE+00 0.0000

0.OE00+00 0.0000

0.000E+00 0.0000

O.0OE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000Q+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.00E+00 0.0000

O.0O0E+00 0.0000

O.O0E+00 0.0000

O.000E+00 0.0000

O.000E+00 0.0000

O.0OOE+00 0.0000

Plant

mrem/yr fract.

2.159E-02 0.0007

0.000E+00 0.0000

1.529E-05 0.0000

1.044E-19 0.0000

7.948E-06 0.0000

5.600E-23 0.0000

O.OOOE+00 0.0000

5.706E-06 0.0000

2.223E-04 0.0000

4.784E-04 0.0000

2.061E-05 0.0000

1.690E-01 0.0057

1.01E-02 O.0003

1.765E-02 0.0006

O.0OOE+00 0.0000

1.313E-06 0.0000

1.581E-06 0.0000

7.992E+00 0.2703

9.429E-01 0.0319

9.938E-02 0.0034

9.254E+00 0.3129

Meat

mrem/yr fract.

2.7280-05 0.0000

O.OOOE00 0.0000

2.014E-06 0.0000

5.175E-20 0.0000

5.967E-06 0.0000

2.815E-24 0.0000

O.OOOE+00 0.0000

1.006E-06 0.0000

1.674E-09 0.0000

5.960E-05 0.0000

2.568E-06 0.0000

4.232E-03 0.0001

2.542E-05 0.0000

2.229E-05 0.0000

O.OOE+00 0.0000

2.507E-09 0.0000

2.080E-09 0.0000

6.9240-02 0.0023

2.633E-02 0.0009

8.495E-04 0.0000

1.008E-01 0.0034

M1ilk

mrsem/yr fract.

6.06
7

E-06 0.0000

0.000E+00 0.0000

3.447E-09 0.0000

2.887E-20 0.0000

8.869E-06 0.0000

1.572E-25 0.0000

O.OOOE+00 0.0000

8.000E-06 0.0O0O

6.231E-08 0.0000

1.331E-03 0.0000

5.7320-05 0.0000

1.223E-04 0.0000

1.419E-06 0.0000

4.959E-06 0.0000

0.000E+00 0.0000

3.484E-09 0.0000

1.141E-07 0.0000

6.719E-01 0.0227

2.365E-02 0.0008

8.371E-03 0.0003

.054E-01 0.0Q239

All Pathways'

mrem/yr fract.

6.457E-02 0.0022

O.OOE+00 0.0000

4.981E-05 0.0000

2.139E-18 0.0000

4.568E-05 0.0000

4.552E-21 0.0000

O.OOE+00 0.0000

2.507E-05 0.0000

1.560E-01 0.0053

3.224E-03 0.0001

1.389E-04 0.0000

8.31SE-01 0.0281

3.560E-02 0.0012

5.262E-02 0.0018

O.OOOE+00 0.0000

4.692E-08 0.0000

1.113E-05 0.0000

2.505E+01 0.8471

3.048E+00 0.1031

3.299E-01 0.0112

2.957E+01 1.0000

ISurm of all water independent and fepencent pathwavys.

I
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Sumriary : PESRA.D Default Parameters

File : Plumbrool Subsurface Modified ROLBSMa:RMIX Rexv O.RAb

Tota1 Dose Contributions TDOSE(1,pt) for Individual Radionuclides (ij and Pathways p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+C3 years

Weter Independent Pathways (Inhalation er:cludes radon)

Ground

'Radio-

Nuclide mren/yr fract.

Am-241 4.696E-05 0.0000

C-14 0.000+00 0.0000

Cm,-2
9
3 1.192E-09 0.0000

Co-60 0.00E+00 0.0000

Cs-13
7  

2.733E-21 0.0000

Eu-l55 O.OOOE+00 0.0000

H-3 O.OOOE+00 0.0000

1-129 9.596E-26 0.0000

Nb-94 l.018E-01 0.0072

Ni-S9 O.OOE+00 0.0000

i-63 O.OOOE+00 0.0000

Np-
2
3
7  

1.047E-02 0.0007

Pu-239 2.035E-06 0.0000

Pu-241 3,663E-05 0.0000

Sb-125 O.OOOE+00 0.0000

Sr-90 O.OOOE+00 0.0000

Tc-99 3.077E-20 0.0000

4 8 948E-02 0.0064

4- 1.41SE-01 0.0101

TJ-238 1.037E-02 0.0007

Total 3.539E-01 0.0252

Inhalation Radon Plant Milk

mrem/yr fract.

3.412E-06 0.0000

O.OOOE+00 0.0000

1.255E-08 0.0000

O.OOE+00 0.0000

1.927E-28 0.0000

O.O0OE+00 0.0000

O.OOE+00 0.0000

9.149E-30 0.0000

3.279E-08 0.0000

4.242E-12 0.0000

9.953E-15 0.0000

3.816E-05 0.0000

2.152E-05 0.0000

2.663E-06 0.0000

0.OOOE+00 0.0000

0.00OE+00 0.0000

2.491E-23 0.0000

5.264E-03 0.0004

2.300E-04 0.0000

6.024E-05 0.0000

mrem/yr fract.

O.OOE+00 0.0000

0.OOOE+00 0.0000

0.QOOE+00 0.0000

0.000E+00 0.0000

O0.OOE+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

OOOOE+00 0.0000

O.OOOE00 0.0000

O.OOE+000 0.0000

0.OOOE+00 0.0000

O.0OE+00 0.0000

O0O.0E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.O0OE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

9.145E-04 0.0001

0.0OOE+00 0.0000

3.334E-06 0.0000

0.000E+00 0.0000

3.898E-22 0.0000

0.000E+00 0.0000

O.0O0E+00 0.0000

9.354E-24 0.0000

1.619E-04 0.0000

5.305E-06 0.0000

1.460E-09 0.0000

2.016E-01 0.0144

5.718E-03 0.0004

7.134E-04 0.0001

O.OOOE+00 0.0000

0.OOOE+00 0.0000

4.205E-16 0.0000

1.lOE+00 0.0791

7.077E-02 0.0050

1.105E-02 0.000O

mrem/yr fract.

1.305E-OS 0.0000

O.OOOE+00 0.0000

9.467E-08 0O0000

0.000E+00 0.0000

2.372E-22 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

1.230E-24 0.0000

1.7S5E-09 0.0000

2.745E-07 0.0000

7.597E-11 0.0000

3.776E-03 0.0003

1.624E-04 0.0000

1.018E-05 0.0000

OOOOE+00 0.0000

O.OOOE+00 0.0000

2.032E-19 0.0000

1.943E-02 0.0026

6.5200-03 0.0005

4.37SE-04 0.0000

mrem/yr fract.

1.183E-06 O0.O0

0.OOOE+00 0.0000

2.185E-09 0.0000

O.OOE+00 0.0000

1.265E-22 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

4.991E-24 0.0000

3.092E-08 0.0000

3.636E-06 0.0000

1.006E-09 0O0000

5.410E-05 0.0000

3.746E-06 0.0000

9.233E-07 0.0000

0.0OOE+00 0.0000

0.0OOE+00 0.0000

9.152E-18 0.0000

1.517E-01 0.0108

4.875E-03 0.0003

1.823E-03 0.0001

Soil

mrem/yr fract.

1.363E-04 0.0000

0.000E+00 0.0000

5.045E-07 0.0000

OOOOE+00 0.0000

1.471E-24 0.0000

OOOOE+00 0.0000

O.OOOE+00 0.0000

7.070E-26 0.0000

2.755E-06 0.0000

1.607E-08 0.0000

4.448E-12 0.0000

1.527E-03 0.0001

8.652E-04 0.0001

1.064E-04 0.0000

O.OOOE+O 0.0000

OOOOE+00 0.0000

1.273E-20 0.0000

5.681E-02 0.0040

2.804E-03 0.0002

6.689E-04 0.0000

6.292E-02 0.00455.619E-03 0.0004 O.OOOE+00 0.0000 1.401E+C00 0099S 5.035E-02 0.0036 1.584E-01 0.0113

t''
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Summary : 9 SRAL Defai.lt Pararmeters

F;le PFlubrool: Subsurface Modlfied POLBSM'E.RmIY. Rev O.R .D

C:
Total Dose Contributicns TDOSE(.,p,t, for Individual Radionoclides !i! and Pathways (p)

- As r;em/yr and Fraction of Total Dose At t = 1.000St03 years

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Am-241 6.919E-03 0.0005

C-i4 0.000E.00 0.0000

Cm-243 7.289E-06 0.0000

Co-60 0.000E.00 0.0000

Cs-137 4.922E-21 0.0000

Eou-l55 O.OOOE400 0.0000

H-3 0.00E+00 0.0000

I-129 4.625E-22 0.0000

Nb-94 1.914E-04 0.0000

Ni-S9 1.126E-05 0.0000

Ni-63 3.116E-09 0.0000

Np-237 1.340E-01 0.0095

Pu-239 1.203E-02 0.0009

Pu-241 5.656E-03 0.0004

Sb-125 O.OOE+00 0.0000

Sr-90 O.OOOE+00 0.0000

Tc-99 5.273E-17 0.0000

6.1958+00 0.4414

3 1.0171E00 0.0325

0-238 7.120E-02 0.0051

Total 7.445E+00 0.5302

Faish Radon Plant Meat Millt

mrem/yr fract. mrem/vr fract. rmrem/yr fract. mrrem/vr fract. mrem/yr fract.

1.337E-05 0.0000

0.0O0E+00 0.0000

1.390E-08 0.0000

O.OOOEC00 0.0000

6.346E-22 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

1.193E-24 0.0000

3.700E-06 0.0000

7.255E-08 0.0000

2.008E-11 0.0000

2.589E-04 0.0000

2.325E-05 0.0000

1.093E-05 M.QOOD

0.OOOE+0O 0.0000

O.OOOE+00 0.0000

6.600E-20 0.0000

1.225E-02 0.0009

8.510E-04 0.0001

4.598E-05 0.0000

1.346E-02 0.0010

0.0000E+0 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.OOQE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.0000+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.0QOE+00 0.0000

O.OOOE+00 0.0000

0.0OOE+00 0.0000

O.OCOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000+OO 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.8970-03 0.0003

0.OOOE+00 0.0000

4.049E-06 0.0000

0.000E+00 0.0000

2.797E-21 0.0000

O.OOOE+00 O.0000

O.OOOE+00 0.0000

2.619E-22 0.0000

1.080E-04 0.0000

6.410E-06 0.0000

1.774E-09 0.0000

7.576E-02 0.0054

6.773E-03 0.0005

3.15E0-03 0.0002

0.000E+00 0.0000

O.OOOE+00 0.0000

6.217E-17 0.0000

3.493E+00 0.24B8

5.732E-01 0.0408

4.011E-02 0.0029

4.196E+00 0.2988

5.031E-06 0.0000

O.OOOE+00 0.0000

1.019E-08 0.0000

0.000E+00 0.0000.

2.1O0E-22 0.0000

C.OOOE00 0.0000

0.OOOE+00 0.0000

4.619E-23 0.0000

8.133E-10 0.0000

7.985E-07 0.0000

2.210E-10 0.0000

1.897E-03 0.0001

1.703E-0S 0.0000

4.108E-06 0.0000

O.0OOE+0O 0.0000

O.OOOE+00 0.0000

S.181E-20 0.0000

3.377E-02 0.0024

1.684E-02 0.0012

3.429E-04 0.0000

5.288E-02 0.0039

.097E-06 0.0000

0.000E00 0.0000

5.687E-10 0.0000

O.OOE+00 0.0000

3.121E-21 0.0000

OOOOE+00 0.0000

O.OOOE+00 0.0000

3.672E-22 0.0000

3.02SE-08 0.0000

1.783E-05 0.0000

4.934E-09 0.0000

5.593E-05 0.0000

9.514E-07 0.0000

3.965E-07 0.0000

0.000E+00 0.0000

0.CCCE+00 0.0000

4.487E-18 0.0000

2.879E-01 0.0205

9.963E-03 0.0007

3.379E-03 0.0002

.013E-01 0.0215

All Pathways

mrem/yr fract.

i.195E-02 0.0009

O.OOOE+00 0.0000

1.521E-05 0.0000

O.OOOE+00 0.0000

1.695E-20 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

1.155E-21 0.0000

1.022E-01 0.0073

4.560E-05 0.0000

1.262E-08 0.0000

4.294E-01 0.0306

2.561E-02 0.0018

9.727E-03 0.0007

O.0OE+00O 0.0000

0.000E+00 0.0000

5.494E-16 0.0000

1.148E+01 0.8174

1.845E+00 0.1314

1.395E-01 0.0099

.404E+01 1.0000

'SvoT f all water independent and dependent pathways.

u
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'usesary R-RA.X Defrault P=arameters

_ ie Plumbrool Subsur'ace Modified ROLBSMEARM-IZ Rev O.RAD

Dose/Source Ratios Sumssed Over All Pathwavs

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

( (j Fraction'

Am-241 Ars-241 1.OOOE+00

Am-241 Np-23
7  

1.000E00

Am-241 U-233 1.OOOE±O

Am--241 Th-229 l.OOOE+00

Ame-241 ZDSR(j)

C-14 C-14 1.000E+00

OSR(j, t) (mrem/yr)/(pCi/g)

t= 0.000E+00 1.000E+00 3.000E+00 1.OOE+01 3.000E+01 1.000E+02 3.000E+02 1.OOOE+03

6.524E+00

7. S70E-06

4. 7?aE-12

2.372E-1i

6.524E+00

6.509E000

- .465E-05

2.107E-l1

2.373E-1'

6.509E+00

6.479E+00 6.374E+00 6.083E+00 5.165E+00

2.874E-05 7.737E-05 2.105E-04 6.140E-04

6.466E-11 4.106E-10 2.941E-09 2.579E-08

2.3
7
6E-11 2.387E-11 2.47SE-11 4.75E-11

6.479E+00 6.374E+00 6.084E+00 5.166E+00

3.227E+00

1.343E-03

1.405E-07

4.566}-10

3.229E+00

5.960E-01

1.557E-03

3.040E-07

5. 811E-09

5.579-5E-01

1.471E+00 1.669E-01 1.984E-03 3.318E-10 9.621E-30 O.OOOE+00 0.000E+00 O.OOOE+00

Cm--243

Cm-243

Cm-243

Cm- 243

Cm-243

Cm- 2 4 3

Cms-243

Cm-243

Cm-243

Cm-243

Cm-243

r- -

Cm-243

PL'-239

U-235

Pa-231

Ac-227

ZDSR(i)

Cm-243

.A-,-243

Pu- 239

U-235

Pa-231

.Ac-227

TDOSR! )

9.976E-01

9.976E-02

9.976E-02

9.976E-01

9.976E-01

2.400E-03

2.400E-03

2.400E-03

2.4000-03

2.400E-03

2.400E-03

5.115E+00 4.968E+00

S.456E-05 1.4120-04

4.744E+00 3.960E+00 2.410E+00

3.224E-14

2. 628E-14

3.519E-14

5. 115E+00

1.231E-02

4.36SE-05

8.44 4E-11

9.295E-19

1.425E-16

1 .909E-16

1.235E-02

9. 602E-14

2.597E-14

3.454E-14

4.989E+00

2.497E-04

3.327E-13

2.627E-14

3.342E-14

4.745E+00

5.888E-04 1.280E-03

2.209E-12 1.456E-11

4.641E-14 4.584E-13

3.600E-14 3.062E-13

3.981E+00 2.411E+00

9.576E-03 5.798E-03

2.926E-04 5.738E-04

1.243E-09 5.576E-09

4.911E-18 3.932E-17

4.596E-16 8.119E-16

6.149E-16 2.085E-15

4.162E-01 2.747E-03

2.116E-03 2.115E-03

9.419E-11 1.316E-10

9.4700-12 9.2200-11

1.345E-11 1.909E-10

4.183E-01 4.863E-03

1.001E-03 6.609E-06

6.033E-04 1.113E-04

2.495E-08 4.754E-08

6.739E-16 5.235E-15

9.069E-16 1.343E-15

1.209E-15 2.551E-15

6.170E-11

1.521E-03

7.1540-10

3.6885E-10

8. 951E-10

1.521E-03

I .84E-13

1.325E-07

3. 791E-09

1.630E-14

6. 446E-15

1.935E-14

1.200E-02 1.141E-02

7.276E-05 1.280E-04

1.5790-10 3.339E-10

1.1820-18 1.7286-18

1.794E-16 2.496E-16

2.403E-16 3.341E-16

1.207E-02 1.154E-02 9.868E-03 6.372E-03 1.605E-03 1.179E-04 1.704E-07

Co-60 Co-60 1.OOOE+00

Cs-137 Cs-137 1.000E+00

E15-5I Eu-lSS 1.000E+Q0

7.479E+00 6.487E+00 4.881E+00 1.803E+00 1.048E-01 4.9610-06 2.183E-18 O.OOOE+00

1.109E+01 1.054E+01 9.527E+00 6.681E+00 2.424E+00 6.973E-02 2.746E-06 1.0200-21

7.051S-02 6.i22E-02 4.630E-02 1.735E-02 1.050E-03 5.7140-01 3.793E-20 0.00OE+O0

6-3 k-3 1.OOO+00 7.005E-02 1.634E-02 S.749E-04 3.060E-08 4.984E-21 O.0OOE+00 OOOE00 O.OOE+00

2-129 I-129 l.OOOEQ00

N1b-94 Nb-94 1.000E+00

Ni-59 Ni-59 1.000E+OO

i- 263 Ni-63 1.?QOE+00

9.2390+0; 8.759E+01 7.86SE+02 5.405E+01 1.848E+01 4.323E-01 9.425E-06 4.341E-22

3.738E-00 D.736E-00 3.731E+00 3.715E+00 3.671E+00 3.519E+00 3.119E+00 2.045E+00

1.1710-02 1.164E-02 1.150E-02 1.103E-02 9.779E-03 6.415E-03 3.919E-03 2.714E-05

3.2G70-92 .16E-6-2 3.0S20-02 2.8100-02 2.156E-02 ''.540E-03 6.0400-04 5.417E-08

Nlp- 37

Np-23
7

Np-237

'Ip-23
7

Np-2 37

Q-233

Th-229

ZDSR (j)

1.0000-+00

1. OOCE+00

1.0OOE-00

2.193E+01 2.190E+Ol

2.836E-05 4.797E-05

2.042E-07 2.060E-07

2.193E+01 2.191E+01

2.16E6+01 2.173E+01

8.692E-05 2.202E-04

2.109E-07 2.422E-07

2.187E+01 2.173E+01

2.133E+01 2.000E+01 1.663E+01 6.565E+00

5.756E-04 1.561E-03 2.870E-03 2.082E-03

4.457E-07 2.321E-06 1.402E-05 6.661E-05

2.133E+01 2.001E+01 1.664E+01 8.58E+00

Ir



RESRAED,

Suemarv

File

,ars co 6.21 To Limit- = O.' year 10ia!/1/04 08:43 Pace ^7

: R6ESRAR Default Parameters

: PlumbrooC; Subsurface Modifed ROLESME6AMIX Rev O.RAD

Dcse/Scurce Ratios Sunmed Over All Pathways

Pa.-arent and FPcrenv Frincical Radionuclide Contributions indicated

Parent Product Branch DSR3j,t) (mrem/yr1/(pCi/g)

(ii (C) Fraction' t= O.0OOE+00 1.O0OE+00 3.0000E+O0 1.OOE+01 3.000E+O1 1.00DE+02 3.000E+02 1.OOOE+03

Pu-239

Pu-239

Pu- 239

Pu-239

Pu-239

Pu- 23 9

U-235

Pa-231

A;c-227

-DSR (i)

2. OOOE+00

l.0OOE+00

- OOOE+00

2 . OOOE+00

2.021E+00 2.020E+00 2.018E+00 2.012E+00 1.996E+00 1.938E+00 1.7SOE+00 1.281E+00

1.568E-09 2.890E-09 5.533E-09 1.472E-08 4.044E-08 1.245E-07 3.191E-07 6.216E-07

9.303E-12 1.619E-11 4.066E-11 2.393E-10 1.715E-09 1.568E-08 9.689E-08 3.404E-07

7.561E-12 8.244E-12 2.253E-a1 S.786E-21 1.354E-OS 2.457E-08 2.046E-07 7.842E-07

2.021E+00 2.020E+00 2.018E+00 2.012E+00 1.996E+00 2.936E+00 1.780E+00 2.281E+00

Pu-24 1

Pu-241

Pu-24 2

Pu-241

Pu-24 1

Pu-241

Pu-24 1

Am-242

Np-237

U-233

Th-229

ZDSR (jC

1. OOE+00

1.OOOE+00

1.OOOE+00

1.O0OE+00

l.OOOE+00

3.818E-02

2. 477E-02

8.502E-09

3.088E-14

2.665E-13

3.637E-02 3.301E-02

2.472E-02 4.315E-02

2.615E-08 9.254E-08

5.313E-14 1.798E-13

2.927E-13 3.426E-13

2.350E-02 8.906E-03

9.455E-02 1.688E-02

6.002E-07 3.507E-06

2.346E-12 3.736E-12

4.805E-13 7.020E-13

2.982E-04

2.854E-02

2.707E-05

6. 219E-10

1.308E-12

1.616E-08 3.101E-23

2.169E-01 2.156E-02

4.380E-05 5.319E-05

4.422E-09 1.052E-08

1.299E-11 1.867E-10

2.169E-02 2.262E-025.295E-02 6.10SE-02 7.626E-02 2.182E-02 1.777E-01 2.S57E-02

Pu-241

Pu-241

Pu-242

Pu-241

Pu-24 1

Pu-24 1

lip-237

0.-233

Th-229

0DSR (j)

2. 4 50E-05

2.450E-05

2.450E-05

2 .450E-05

9.354E-07 8.911E-07

1.o46E-10 3.501E-10

1.734E-16 4.754E-26

7.513E-18 3.821E-18

9.356E-07 8.914E-07

8.087E-07 5.758E-07

6.583E-10 1.525E-09

2.506E-25 8.854E-25

2.131E-17 1.916E-17

8.093E-07 5.773E-07

2.182E-07 7.307E-09

2.826E-09 3.407E-09

4.902£-14 2.218E-13

4.356E-17 2.767E-16

2.212E-07 1.071E-08

4.4486E-13 7.597E-28

2.854E-09 1.468E-09

4.789E-23 3.628E-23

2.072E-15 1.075E-14

2.855E-09 1.468E-09

Sb-125 Sb-125 l.OO0E+00

N Sr-90 1.000E+00

Tc-99 Tc-95 2.000E+00

7.713E+00 2.979E+00 4.429E-02 5.623E-04 2.963E-22 3.265E-42 0.000E+00 O.OOOE+00

3.980E+01 3.700E+01 3.196E+01 1.915E+01 4.433E+00 2.645E-02 1.164E-08 6.343E-31

9.682E-02 9.362E-02 6.747E-02 6.900E-02 3.503E-02 3.265E-02 3.712E-05 1.832E-25

U-234

0-234

V--234

U-234

U'-234

0 -234

Th- 230

Ra-226

Pb-21 0

oDSh f j;

I.OOOE+00

1.0OE+00

2 .000E+00

1.OOOE+00

1.113E+00

1.4276-06

1.4306-07

4.006E-07

1. 1+3E-00

2.112E*O0 1.109E+00

2.014E-06 3.305E-06

2.9256-0; 8.765E-07

4.147E-07 5.033E-07

1.112E+.0 1.109E+00

1.l00E+00

7.593E-06

5.866E-06

1.074E+00

1.969E-OS

4.42SE-Os

9.885E-01 7.774E-02

6.025E-05 1.622E-04

4.213E-04 2.799E-03

5.992E-04 5.587E-03

9.896E-01 7.860E-O0

3.216E-01

3.963E-04

1.236E-02

2.578E-02

3.601E-01

2.113E-06 3.040E-05

1.100E+00 1.074E+00

U0-235

U-235

2-235

Li-235

Pa-231

Acc-227

2DS0 (i)

2.OOQE+oo

1.O00E+00

l.GOOE-00

2.34 7E+60

5.166E-03

4.020E-04

1.353E+00

2.346E-00 1.343E+C0 1.332E+00 2.303£+CO

8.863E-03

1.095E-03

1.355E+00

2.621E-02 4.135E-02

1.460E-03 2.053E-02

1.362E+00 1.394E+00

1.0826E-02

1. 173E-0O

2.528E+00

1.205E+00 9.629E-O2

2.924E-01 5.292E-02

5.618E-01 1.229E+00

2.059E+00 2.721E+00

4.287E-02

3. 589E-01

8.598E-01

1.647E600

3-23E8

;-238

.7-23,

7-23&

_336

U-238 1.000E+00

U-234 2.0007+00

Th-230 1.0OOO;+0

Ra-226 1.000E+00

Pb-210 l.000GO0

'CDSR(j)

1.117+G00

4 490E-06

2.229E-08

S S721-06

:.G90E-07

1.117E+00

1.215+00 1.213E+00 2.104E+00 1.078E+00 9.937E-01 7.845E-01 3.312E-01

7.639E-06 2.391E-OS 3.562E-05 9.569E-05 2.843E-04 6.646E-04 9.142E-04

.227E-0& 2.223E-08

-56E-OP 5.849E-OP

3.07E-07 3.079E-07

I.I15E+00 1.113E+00

2.215E-08

5. 804s-0o

3.054E-07

1.104E600

2.240E-08 2.836E-08

5.794E-08 9.245E-08

2.987E-07 3.214E-07

1.078E+00 9.940E-01

8.195E-08 4.895E-07

8.584E-07 2.22aE-05

1.710E-06 2.474E-05

7.855E-01 3.321E-01

Fraction is the cumulative factor 'or the j't principal radionuclide daughter: CUMBRF(8N1 = 3RFCC1fERF32)* .. . BRF3().

includes contributions from associated ,ha2f-life S 0.5 yr! daughters.



RESU.AD, Versico P.21 T>. Limit = 0.5 year I l0I18;2004 C09:4 FPae 38

Summary : RESRA.D Default Parameters

File : Plussbrool: Subsurface Modified ROT- SME.RM-I. Rev O. RAD

' - Single Radiconuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E;01 mresm/vr

Nuclide

(i) t= 0.000E+00 1.

Am-241 3.832E400 3.E

C-14 1.700E401 ;.'

Cm-243 4.876E+00 4.5

Co-SO 3.343E+00 3.E

Cs-13 2.254E+00 2.3

Eu-155 3.546E+02 4.0

H-3 3.569E+02 1.S

1-129 2.706E-01 2.6

Nb-94 6.618SE+00 6.6

Ni-59 2.134E+03 2.1

Ni-63 7.796E+02 7.8

Np-237 1.140E+00 1.1

Pu-239 1.2137E+01 1.2

Pu-241 4.722E+02 4.0

Sb-125 3.241E+00 8.1

Sr-90 6.282E-01 6.7

Tc-99 2.582E+01 2.6

U-234 2.246E+01 2.2

U-235 1.848E+01 1.8

8 2.239E+01 2.2

'At specific activity limit

OOE+00 3.00QE+C00 1.000CE+02 3.0002E+01 -.0OOOE+02 3.000E+02 1.0002E+03

84lE+00

480E+02

1999E+00

854E+00

371E+00

079E+02

530E+03

654E-01

692E+00

47E+03

99E+02

4 11E+00

623E+01

93E+02

922Eo00

57E-01

671E+01

49E+02

441E+01

4 12E+01

3.859E+00

1.260E+04

5.256E2+00

5.122E+00

2.624E+00

5 .40012+02

2.858E+04

3.177RE-01

6.701E+00

2 .173E+03

8.lllE+02

1.1413E+00

239E+01

3.283E+02

5.644E+01

.8221E-01

2. 858fE+01

2.2541+01

1.8135E+01

2 .247E+01

3. 922E+00

'.535E+10

6. 264E+00

1.386E+20

3.742E+00

1.441E+03

8.1712E+08

4.626E-01

6.729E+00

.267E+03

8.898E+02

1.151E+00

2.2421E+01

2.118E+02

4.454E+04

1.305E+00

3. 6213E+01

2.273E+02

1.793E+01

2.265E+01

4 .10912+00

4.454E-12

1.034E+01

2.385E202

1.031E+01

2.38E0+04

'9.594E+15

1.SS3+00

6.811E+00

2.556E+03

1.159E+03

1.1722E+00

1.2513E+01

1.407E+02

8.43SE+12

5.639E+00

.137E+01

2.327E+O2

1.636E+01

2.318E+01

4.8401E00

'4.454E+12

.954E+01

S.039E+06

3.585E+02

4.360E+08

'9.594E+15

5.783E+01

7.104E+00

3.j897E+03

2.928E+03

1.250E200

1.290E+03

1.3462E+02

1.031E1+15

9.453E+02

7.656E+02

2. 526E+0l

1. 214E+01

2.515E+01

7.743E+00

*4.454E+12

5.020E+03

*1.131E+15

9.096E+06

*4.651E1-14

'9.594E+15

2.653E+06

.0152E+00

1.1303E+04

4.1139E+04

1.503E+00

1. 4 05E1+01

2.1382E+02

, .033E+1 5

2.147E+09

6.736E+05

3.181E+01

9.187E+00

3. 183E+01

4.184E-01

'4.454E+12

1.6444E+04

'1.1312E+15

I8.701E+13

'4.651E+14

*9.594E+15

'1.766E+08

1.223E+01

9.2111E+05

4 .556E+08

2.911E+00

1.952E+01

1.157E+03

01.033E+15

*1.365E+14

I1.696E+10

6.942E+01

1.517E+01

7.527E+01

Cf



RESRAUD, Version 6.22 T Limit = 0.5 year lC/18/2004 09:43 Pace 29

Suamnarv : RESRKD Default Parameters

File : Flumbrool: Subsurface Modiffed ROLESMEARMIX Rev C.RAG

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

and Single Radionuclide Soil Guidelines Gfi,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmex = time of maximum total dose = 5.OOE+OG years

Nuclide Initial

(t1 (pCi/gI

Am-241 2.00CE-02

C-14 2.600E-01

Cm-243 1.0OOE-02

Co-60 9.500E-Ol

Cs-137 1.662E+01

Eu-155 1.2OE-01

9-3 3.867E+02

1-129 2.660E+00

Nb-94 S.OOOE-02

Ni-59 1.680E+00

Ni-63 2.300E-Ol

Np-237 5.000E-02

Pu-239 2.000E-02

Pu-241 4.500E-01

Sb-125 2.300E-01

Sr-90 4.030E+00

Tc-99 3.000E-01

( 4 3.187E+01

'3't 1,120E+OO

9J-23S 4.200E-Ol

tmin DSR(i,trirn) 5(itmin)

(years) (pCi/g)

0.OOOE+O

0.OOOE+00

0. OOOE+00

O.OOOE400

O.OO6E+00

O.OOO+OO

O.O0OE+00

O.OOE+Q00

0.000E+00

O.0OOE+0O

O.OOOE+00

OOOOE+00

O.OOOE+0O

60.2 ± 0.1

O.OOOE+00

0O.QOE+00

O.OOOE+00

0.ODOE+00

351.4 ± 0.7

O.OO0E+OO

6.524E+00

1.476E+00

5.128E+00

7.479E+00

2. 1096+01

.051E-02

7.05E-02

.239E+01

3.73SE+00

1.121E-02

3.206E-02

2.293E+0l

2,0201E+0

.955E-0l

7.13E+00

3.990E+02

9.682E-01

2.113E+00

-.416+00
- .0226+00

S .832E+00

1. -00E+01

4.876E+00

3.343E+00

2.254E+00

54 6E+02

3.569E+02

1206E-01

6.688E600

2.134E+03

7.796E+02

.240E+00

,2367E+0

1.279E+02

-.241E+00

6.282E-02

2.562E+Ol

2.246E+01

?.120E+00

2.239E+01

DSR(',tmax) G(i,tmax)

(pci/s)

6.524E+00 3.832E-OC

i.421E+00 2.200+EO!

5.128E+00 4.876E+00

7.479E+00 ,.343E+00

1.109E+01 2.254E+00

7.051E-02 3.546E+02

7.005E-02 3.569E+02

9.239E+01 2.706E-01

3.738E+00 6.686E+00

1.121E-02 2.134E+03

3.207E-02 2.796E+02

2.193E+01 1.240E+00

2.021E+00 1.237E+0O

5.295E-02 4.722E+02

7.713E+00 3.241E+00

3.980E+01 6.282E-01

9.682E-01 2.582E+60

1.113E+00 2.246E+0O

1.353E+00 10.4 0E+Ol

1.117E+00 2.239E6O0

t\



\ 9 RES8.9, Version 6.22 T* Limit = 0.5 year 10/28/2004 09:43 Pace 40

Summary : RESRAD Defaclt Parameters

File : Plumbrool: Subsurface Modified ROLBSMEA.RMIX Rev 0.RAD

(t' Sndividual .;.uclide Dose Surmred Over All Pathways

Parent !Nucliie and Branch Fraction Indicated

Suclide

Ci)

Am-241

An-241

Am-241

14p-237

Np-237

Np-237

1Np-23
7

Np-237

Parent BRF(1) DOSE(j,t), mrem/yr

0 G.000E+00 1.000E+00 3.000E+00 1.000E+Q1 3.000E+01 1.000E+02 3.000E+02 1.000E+03

Am-241 1.000E+00

Pu-241 1.00QE+00

03DOSE(j)

1.305E-01 1.302E-01

6.646E-03 1.112E-02

1.371E-01 1.413E-01

Ais-241

Np-237

Pu-241

Pu-241

DOSE (jCC

I .000E+00

I .000E+00

1.000E+00

2.450E-05

1.517E-07

1. 096E200

3. S26E-09

8. 305E-1I

2.096E+00

2.930E-07

I .095E+00

1.177E-08

1.575E-10

1.095£+00

1.296E-01 1.275E-01

1.942E-02 4.255E-02

1.490E-01 1.700E-01

5.748E-07 1.547E-06

1.093E+00 1.086E+00

4.164E-08 2.701E-07

2.962E-10 6.863E-10

1.093E+00 1.096E+00

1.217E-01 1.033E-01 6.455E-02

7.594E-02 8.342E-02 5.260E-02

1.976E-01 1.867E-01 1.171E-01

4.210E-06 1.226E-05 2..6S6E-05

1.067E+00 1.000E200 8.317E-01

1.578E-06 7.681E-06 1.971E-05

2.272E-09 1.533E-09 1.2894E-09

1.067E+00 2.000E+00 8.317E-01

1.192E-02

9. 703E-03

2.162E-02

3.114E-05

4.293E-01

2.394E-05

6.605E-10

4.293E-01

U-233

V-233

r-233

U-233

Amp,-241 41 .0002+00

Np-
2
3

7  
1.000E+00

Pu-241 1.0002 00

Pu-241 2.450E-05

EOOSE (i)

1.748E-13 4.214E-13

1.418E-06 2.398E-06

1.390E-14 2.391E-14

7.802E-21 2.139E-26

1.418E-06 2.39SE-06

0.293E-12

4.346E-D6

8.091E-14

6.77-7E-16

4.346E-06

8.213E-12 5.882E-11

1.101E-05 2.878E-05

1.056E-12 1.6812E-11

3.984E-15 2.206E-04

1.101E-05 2.878E-05

5.157E-10 2.810E-09

7.805E-05 1.435E-04

2.799E-10 1.990E-09

6.081E-09

1.041E-04

4.733E-09

9.963E-24 2.155E-13 1.633E-13

7.806E-05 1.435E-04 1.041E-04

Th-229

Th-229

Th-229

<' 29

Am-241 1.000E+00

Np-237 1.000E200

Pu-241 1.000E+00

Pu-241 2.4502-05

DOSE0 Cj)

4.744E-13

1 . 021E-08

I .199E-13

3.381E-18

1.021E-OP

4.746E-13 4.751E-13 4.775E-13 4.956E-13

1.030E-08 1.055E-08 1.211E-08 2.229E-08

1.317E-13 1.537E-13 2.162E-13 3.159E-13

9.570E-13

1.161E-07

5.9888E-13

1.245E-16

1.161E-07

9.133E-12

7.012E-07

.846E-12

9.325E-16

? . 02 2E-07

1. 162E-10

3.330E-06

8.9403E-1l

4.837E-1S

3.331E-06

3.969E-18 5.088E-18

1.030E-08 1.055E-08

8.622E-18 1.960E-17

1.211E-08 2.229E-08

C-24 C-14 1.000E+00 3.824E-01 4.393E-02 5.159E-04 8.627E-11 2.477E-30 0.000E+00 0.000E+00 0.0002E00

Cm-24 3,

Cr-243

Cm-243

Cm-243 9.976E-01

Cmr-243 2.4002-03

DOSE i j i

5. 115-02

1.2 31E-04

_.127E-02

4.988E-02

1.200'-04

5.000E-02

4.7144E-02 3.980E-02

1.l14E-04 9.576E-05

4.756E-02 3.990E-02

2.410E-02 4.162E-03

5 .798E-05 1.001E-05

2.416E-02 4.172E-03

2.747E-05 6.170E-13

6.609E-08 1.484E-15

2.754E-O5 6.185E-13

Pa-239

Pu-239

Pu-239

Pu-239

Cm-243 9.976E-01

Cm-243 2.400E-03

Pu-239 1.000E2+

DOSE (l)

8.456E-07

4.041E-02

l.412E-06

1.579E-12

4.G4OE-C2

2.497E-06 5.868E-06

3.339E-12 1.243E-11

4.036E-02 4.025E-02

4.036E-02 4.025E-02

1.260E-05

5.516E-11

3.992E-02

3.993E-02

2.176E-05

2.495E-10

3.877E-02

3.879E-02

2.115E-05

4.754E-l0

_.560E-02

3.562E-02

1.521E-05

3.791E-10

2.561E-02

2.563E-024.041E-02 4.040E-02

0-235

V-235

U-235

U-235

0-235

Cm-243 9.976E-01

Cm-243 2.400E-03

Pu-239 1.000E+00

U-235 2.000E+00

OSE0(92 )

3.224E-16 9.602}-16 3.327E-15 2.209E-14

9.295E-21 1.182E-20 1.728E-20 4.911E-20

3.1352-11 5.780E-11 1.107E-10 2.944E-10

1.456E-13

3.932E-19

8.088E-10

8.419E-13 3.316E-12

6.739E-18 5.235E-17

2.491E-09 6.382E-09

;.350E+00 2.0782+00

i.3502-00 1.078E+00

7.154E-12

I.630E-16

1.24 3E-08

S.802E-0O

4.8C2E-0O

1.509E200 2.507,E00 1.504E+00 1.492E200 1.459E+0O

2.509E+00 1.507E200 7.504E+00 1.492E-00 1.459E200

Fa-231

Pa-231

Pa-232

Pa-231

Pa-231

,:-I

AC-227

Ac-227

Ac-227

.Lc-227

Cm-243 9.976E-01

Cm-243 2.401E-03

Pu-239 .0002E+00

i-235 1.000G+00

:DO1E (C)

2 .622E-16

1.425E-18

1.66iE-13

5.786E-03

2.597E-16

1,7942-18

3.237E-13

9.926E-03

2.627E-16 4.641E-16 4.584E-15

2.496E-18 4.596E-18 s.119E-18

S.172E-13 4.7S6E-12 3,430E-1l

1.816E-02 4.6312E-02 1.212E-01

9. 47 0E-14

9.069E-1i

3.136E-10

3.275E-01

9.220E-13

1.343E-17

1 .939E-09

5.927E-01

3.885E-12

8.446E-17

6.60SE-09

4.020E-01

5.786E-03 9.926E-03 1.816E-02 4.631E-02 1.212E-01 3.275E-01 5.92?E-01 .020E-C0

Cm-243 9.976E-01

Cm-243 2.400E-03

Pu-239 1.000E+00

0-235 1.000E+00

ZDOSE2Ci)

3.S59E-1l 3.454E-16 3.3422E-26 3.60QE-16

1.909E-18 2.403E-18 3.341E-l0 6.149E-18

1.512E-13 1.649E-13 2.506E-13 1.758E-12

4.503E-04 1.227E-03 3.875E-03 2.299E-02

4,S03E-04 1.227E-03 3.75E-03 2.299E-02

3.062E-15 1,345E-13

1.06-5-17 1.209E-17

2.708E-11 4.913_-10

1.314E-01 6.292E-01

1.314E-01 6.292E-Q1

1.909E-12 6,951E-12

2.551E-17 1.935E-16

4.093E-09 1.568E-08

1,377E+00 9.630E-01

1,377E+00 9.630E-01
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+usmsary :R3RAD Default ParameLers

File :lumbrook Subsurface Modified ROLESMEARMIX Rev O.RAD

: Individual Nuclide Dose Sunned Over All Pathlways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i!

(11 (ii

DOSE(j,t;, mrem/yr

t= 0.00CE+O0 l.OOOE+00 3..0000E00 1.000E±01 3.O006+01 l.000E02 3.000E+02 1.000E+03

Aa.-243 Cm-243 2.400E-03

Co-60 Co-60 2.000E00

4.36SE-0? 7.276E-07 1.280E-06 2.926E-06 5.738E-06 6.033E-06 1.113E-06 1.325E-09

7.329E+OO 6.358E+00 4.736E+00 1.767E+00 2.027E-01 4.862E-06 2.139E-1S 0.000E+00

Cs-137

Eu-155

S-3

1-129

Nb-94

Ni-S9

Ni-63

Fu-241

< 1

Sb-1 25

Sr-9C

Tc-99

12-234

U-234

U-23t

Th- 230

Th-230

Th -230

R_- 22 6

Ra-226

Ra-226

Fb-210

Pb-21 0

Fb-2iO 0

Cs-137 1.0000E+0

Eu-155 1.000E00

F:-3 1.OOOE-00

1-129 1.000E+00

Nb-94 1.0000E+0

Ni-SB 1.000E+00

Ni-63 l.OOOE+00

Pv-241 2.OOE+O0

Pu-241 2.450E-OS

ZDOSE(i)

Sb-125 1.OOOE+00

Sr-9C l.OOOE+00

7c-39 l.OOOE+00

E1-234 1.000E+00

U-238 1.OOE00

ZDOSE6;)

U1-234 1.000C+00

U-238 1.00E+00

.-DOSE ( ? '

U-234 3 000n+o00

U-238 1.000E00

ZDOSE(j)

U-234 1.000+00

U-238 1.000E+00

ZOWSE(i)

U-238 1.000E+00

1.P43E+02 1 752E+02

8.461E-03 7.354E-03

2.723E+00 6.352E-01

2.458E+02 2.330E+02

1.869E-O1 1.868E-Ol

1.368E-02 1.956E-02

7.376E-03 7.279E-03

1.713E-02 1.637E-02

4.209E-07 4.010E-07

1.71SE-02 2.637E-02

1.174E+00 6.852E-01

2.563t+02 1.110E+02 4.029E+0I 1.259E+00 4-568E-05 1.695E-20

5.555E-03 2.082E-03

3.401E-02 1.189E-06

2.093E+02 1.438E+02

1.866E-01 1.856E-01

1.933E-02 1.853E-02

7.069E-03 6.462E-03

1.48SE-02 1.058E-02

3.639E-07 2.591E-07

1.485E-02 1.058E-02

1.019E-01 1.291E-04

1.288E+02 7.116E+01

2.624E-01 2.070E-01

3.534E+01 3.505E+01

1.260E-04 6.881E-09 4.552E-21 0.000E+00

1.937E-19 O.OOOE+00

4.917E+01 1.150E+00

1.835E-01 1.760E-01

1.643E-02 1.078E-02

4.960E-03 1.964E-03

4.006E-03 1.342E-04

9.819E-08 3.288E-09

4.008E-03 1-342E-04

6.815E-13 0.000E+00

1.7E7E+01 2.066E-011.604E+02

2.905E-01

3. 547E+C1

1.491E+02

2 .08E-Ol

3.543E+Ol

0.000E+00 O.OOOE00

2.507E-OS 1.155E-21

1.560E-01 1.022E-01

3.224E-03 4.560E-05

1.389E-04 1.262E-08

8.170E-09 1.395E-23

2.002E-13 3.409E-28

6.171E-09 1.395E-23

0.000E+00 0.0006E+0

4.6926-06 0.000E+00

1.1136-05 3.494E-16

2.476E+01 1.025E+01

2.791E-04 3.640E-04

2.478E+01 1.025E+0O

5.2706-03 1.263E-02

-1.442E-08 2.0566-07

5.170E-03 1.263E-02

8.919E-02 3.940E-01

3.605E-07 5.117E-06

8.9;96-02 3.940E-01

1.781E-01 8.216E-01

?.183E-07 '.039E-05

1.781E-01 8.217E-01

1.0516-01

3.423E+01

1.686E-06 3.20SE-06 5.842E-06 1.496E-0O 4.019E-05

3.547E+0C 3.543E+01 3.534E+01 3.505E+01 _.423E+Ol

4.549E-05 6.610E-05 1.053E-04 2.420E-04 6.256E-04

9.363E-09 9.354E-09 9.338E-09 9.305E-09 9.406E-09

4.550E-05 6.61.E-05 1.053E-04 2.420E-04 6.2715-04

4.558E-06 9.322E-06 2.793E-05 1.870E-04 1.411E-03

2.466'-08 2.462E-08 2.457E-08 2.438E-08 2.433E-08

.583E-06 9.347'-06 2.196E-05 1.870E-04 1.411E-03

1.277E-05 1.322E-05 1.604E-05 6.735E-05 9.689E-04

1.298E-07 1.267E-07 2.293E-07 1.282E-07 1.2556-07

1.290E-05 1.335E-05 1.617E-05 6.748E-05 9.690E-04

9.796E-03

3.150E+0O

1.154-04

3.1506+0l

2.920E-03

1.191E-06

1.920E-03

1.343E-02

. 883E-08

1.343E-02

1.09E-02

1.350E-07

1.909E-02

4.690E-01 4.6S5E-01 4.674E-01 4.636E-01 4.'296-01 4.1-4E-01 3.296E-01 1.391E-01

B5Fti) is the branch fraction of the parent nuclide.
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: RESR-O Default Parameters

: -lumbrool: Subsurface Modifietd RCLBSMEARMIX Rev M.RAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i'

(j! ti)

Am-241 Am-241 1.00OE+00

Am-241 Pu-241 1.OOOE+00

Am-241 'S(j):

S(jt), pCi/g

t= O.OOOE+0 1.000;E+00 3.OOOE+00 ;.OO0E+01 3.000E+01 1.00OE02 3.000E+02 1.OOO+03

2.000E-02 1.996E-02 1.968E-02 1.960E-02 1.882E-02

0.000E+00 7.038E-04 2.009E-03 5.663E-03 1.102E-02

2G00OE-02 2.066E-02 2.1S9E-02 2.526E-02 2.98'E-02

1.634E-02 1.092E-02

1.263E-02 8.520E-03

2.896E-02 1.944E-02

2 657E-03

2. 074E-03

4. 732E-03

Np-237

Np-237

Np-237

Np-237

Np- 237

U-233

U-233

U-233

0J-233

U-233

Am-241

Np-237

Pu-24 1

Pu-241

ZS 1j)

Am!- 241

Np-237

Pu-24 1

Pu-24 1

S (j):

2 .000E+00

l . OOE+00

1.000E+00

2.450E-05

O.OOOE+00 6.469E-09

5.000E-02 4.996E-02

0.000E+00 1.149E-10

..935E-08 6.390E-08 1.865E-07

4.989E-02 4.964E-02 4.894E-02

l.000E-09 9.920E-09 6.650E-08

5.654E-07 2.29SE-06 1.769E-06

4.654E-02 4.033E-02 2.442E-02

O.OOOE+00 3.485E-12 9.963E-12

5.OOO-02 4.996E-02 4.9S9E-02

2.822E-11 5.586E-11

4.964E-02 4.894E-02

3.431E-07

6.933E-ll

4 .654E-02

I . OOOE+00

1.OOOE+00

.OOOE+00

2.4 50E-05

0. OOOE00

OOOOE+00

O.OOOE+00

0.00E400

O.OOOE+00

1.413E-14 1.267E-13

2.1S2E-07 6.517E-07

1.681E-16 4.417E-15

7.673E-18 6.671E-17

2.182E-07 6.517E-07

1.38
7
E-1

2 
1.196E-11 1.146E-10

2.139E-06 6.143E-06 1.762E-05

1.492E-13 3.156E-12 5.9l1E-l1

6.590E-16 4.363E-15 2.143E-14

2.139E-06 6.143E-06 1.762E-05

9.270E-07

6.059E-2 1

4 . 033E-02

6. 824E-10

3 506E-05

4.615E-10

5. 023E-14

3.506E-05

1. 329E-06

3.669E-31

2.442E-02

1. 993E-09

3.420E-05

1. 483E-09

5. 120E-14

3. 420E-05

Th-229

Th-229

Th-229

t 29(7 I 9

.Am-241

Np-237

Pu-241

Pu-241

,S I):

I .0009E+00

1. OOOE+00

1. OOE+00

2.4 50E-05

0. OOOE00

O OOOE+00

O OOOE+00

4.452E-39

1.039E-11

3.979E-21

13198E-17 4.387E-16

9.250E-11 1.017E-09

3.154E-19 3.615E-17

6.381E-21 2.163E-19

9.250E-11 1.017E-09

1.147E-14 3.796E-13

S.886E-09 8.916E-08

2.403E-15 1.686E-13

4.624E-18 9.022E-17

8.886E-09 a.916E-0O

7.512E-12 1.043E-10

6.088E-07 2.998E-06

4.724E-12 7.524E-13

8.045E-16 4.347E-15

6.088E-07 2.999E-06

O.OOOE+00 2.426E-22

0.000E+00 1.031E-11

C-14 C-14 l.000E+00 2600E-01 2.824E-02 3.317E-04 5.562E-11 1.625E-30 O.OOOE+00 O.OOOE+00 O.OOOE+00

Cm-24 3

Cm- 24 3

Cm- 243

Pu-239

Pu-239

Pu-239

Pu- 239

Cm- 2 4 3

Cm- 24 3

Cm- 3 4 3

Cm-24 3

Pu-239

ZS (i) :

9.976E-03

2.400E-03

9. 976E-01

2.400E-0O

l.00CE+00

.976E-03

2. 400E-05

:.000E-02

O.OOOE+00

0. OOE-00

2 000E-02

2. 000E-Q2

9.?32E-03 9.261E-03

2.34lE-05 2.22SE-05

9.755E-03 9.283E-03

2.83PE-07 E.306E-07

7.786E-03 4.743E-03

1.8739-05 1.141E-OS

7.805E-03 4.7559-03

2.543E-06 6.067E-06

2 .901E-12 2.101E-ll

1.997E-02 1 .991E-02

1.997E-02 1.992E-02

.369E-04

2. 013E-06

0.389E-Og

5.8909-06 1.723E-13

1.417E-08 4.144E-16

5.904E-06 1.727E-13

-s210E-l4

2 3.OE-02

2. 000E-02

. e-24E-13

.999E-02

1.999E-02

1.052E-05 3.;179-05 l.G11E-05

1.1
7
69-jO 2.496E-10 2.521E-10

1 .972-02 1.916E-02 1.735E-02

1.973E-02 1.917E-02 1.736E-02

U-235

U-235

U- 2 25

Pa-235

Pa- 2 31

Pa-231

Pa-231

Ac-227

Pac-227
AC-227,

Cm.- 24

Cm- 24 3

Pu-239

U-235
Z9 (-';

Cn,-243

Cm-243

Pu- 23 9

-2 35

&s (i j:

9. 976E-01

2 400E-0-

1 .000_+00

OO .E019DOG

0.00OE+00

0.000E+00

C . OOOE+00

1.120E-O0

1.403E-16

1.056E-23

1.969E-1;

1. 199+00

1.241E-15

2 .803E-22

5 900E-1l

1. 300E-14

9.774E-21

1.960E-10

9 .980E-14

2.232E-19

5. 820E-10

6.921E-13 2.596E-12

4.861E-18 4.089E-17

1.S73E-09 5.067E-09

1.027E+00 8.628E-0O

l.027E+00 8.628E-0O

1.1179E00 1.110E+00 1.09iE+00

1-117E+00 1.1109+00 l.09'E+00

9.976E--0

2.400E-03

1. OOOE+00

1. OOOE+00

i.120E+'Q : 1.19E+C.

0.000E+00 9.906E-22

O.OOE+00 5.594E-29

O.OOOE+00 2.081E-16

2.636E-20 9.280E-19

4.462E-27 5.221E-25

1.867E-15 2.051E-14

2.179E-17 5.227E-16

3.642E-23 2.768E-21

1.790E-13 1.786E-12

5.581E-15

7.1 84E-20

1.202E-11

6.876E-12

1.566E-16

l .214E-08

4. 6939-01

4.693E-01

3. 121E-14

6. 7S2E-19

S .593E-11I

O.OOOE-00 2.364E-05 7.061E-05 2.316E-04 6.641E-04 1.893E-03 3.693E-03 3.307E-03

O.OOOE+00 2.364E-05 7.061E-05 2.316E-04 6.641E-04 1.893E-03 3.693E-03 3.307E-03

Cm,-243

Pu-239

U-235

S i 3,l):

9. 976E-01

2.4009-01

I . OOOE+00

1.000E00

O.OOOE9+0 7.831E-24

O.OOOE+00 3.542E-33

0.000E+00 2.186E-l-

O.000E+00 3.725E-07

O. OOOE-QO 3.725E-07

6.168E-22

S .383E-29

5 .771E-17

; .245E-06

3.245E-06

6.914E-20 4.297E-i8

3.148E-26 5.938E-24

1.978E-15 4.345E-14

3.254E-05 2.231E-04

3.254E-05 2.231E-04

2.360E-16 3.719E-15 2.368E-14

1.097E-21 4.558E-20 5.117E-19

8.927E-13 S.182E-12 4.251E-11

1.163E-03 2.767E-03 2.615E-03

1.163E-03 2.767E-03 2.625E-03
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Summrarv : RESRAD Default Parameters

File :lumbrool: Subsurface -Modified ROL9SME9ARMIX Rev O.RP.D

t -, ndividua1 Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i) Sij,th, pCi/s

Ci) (i)

An-243 Cm-243 2.400E-03

Co-60 Co-60 1.00E+00

Cs-137 Cs-137 1OOOE+00

EL-iSS Eu-lSS l.OOOEOQ

H-3 H-3 l.O0E+Q0

1-129 I-129 1.000E+00

Nb-94 Nb-94 1.0OE+0O

Ni-59 Ni-59 1.O0E0Q00

Ni-63 Ni-63 1.000E+O0

Pu-241 Pu-241 1.0O0E+00

C 41 Pu-241 2.450E-05

.41 ZS(j):

Sh-125 Sb-125 1.0OE+OO

Sr-90 Sr-90 1.Ot'9-00

Tc-99 Tc-99 1.SOOE-00

U-234 U-234 1.000E+00

U-234 U-238 l.9OOE+OO

0-2124 2S(i;-

Tb-210 '-234 1.OOE+00

Th-230 U-238 1.000E00

Th-I230 23)):

ai-2`6 U-234 1.DGOE+OQ

Ra-226 U-2119 1.0OO9OO

Ra-226 S ij):

Pb-210 U-234 l.OOOE+00

Pb-210 U-238 l.OOOE+OO

Pb-210 ES11):

t O.OQQE+00 l.QQOE+QQ 3.0O0E+OQ 1.QQOE+01 3.0OQE+01 1.0OE+02 3.QQQE+02 1.QOE+03

O.O 0E+OO 2.216E-09 6.427£-09

9.800E-01 S.501E-01 6.397E-01

1.904E-08 4.099E-0O

2.364E-01 1.376E-02

1.662E+01 i.58QE+01 1.429E+01 1.004E+01 3.664E+00

1.200Q-01 1.043E-01

3.6879÷01 9.005E+00

2.660E+00 2.522E+00

5.00QE-Q2 4.997E-02

1.680E+00 1.670E+00

7.880E-02 2.953E-02

4.926E-01 1.695E-05

2.267E+00 1.561E+00

4.991E-02 4.970E-02

1.651E+00 1.586E+00

1 .788-03

2.793E-18

5.174E-01

4.911E-02

1.415E+00

2.560E-01

I.059E-01

2.593E-06

4.550E-09 9.060E-09 1.455E-1I

6.542E-07 2.915E-19 0.0OOE+00

1.076E-01 4.5049E-06 2.141E-21

9.772E-08 6.481E-20 O.OOOE+00

0.0OE+Q0 0.OOOE+00 O.OQE+0 O

1.287E-02 3.011E-07 1.867E-23

4.70QE-02 4.1749E-02 2.739E-02

9.471E-01 3.010Q-01 5.447E-03

6304QE-02 4.737E-03 5.506E-07

3.612E-03 2.329E-07 5.000E-22

2.3Q0E-01 2.270E-01 2.212E-01 2.021E-01

4.500E-01

1.102E-05

4.500E-01

2.30QE-01

4.288E-01 3.893E-01

1.051E-05 9.539E-06

4.288E-01 3.894E-01

9.872E-02 1.320E-02

2.778E-01

6.6805E-06

2.778E-01 1.058E-01

1.676E-05 8.903E-14

1.945E+00 4.528E-01

8.850E-08

3.612E-03

9.725E-43

2.7 59E-034.0QQE+00 3.747E+00 3.239E+00

3.00QE-01 2.900E-01

3.1S7E+01 1.1849+01

0.000Q+00 .190E-06

3.1879E01 3.214E+01

G.000E+Q0 2.869E-04

0.00QE+Q0 5.356E-12

0.00QE+00 2.868E-04

2.71E-Q01

-.179E+01

3.563E-06

3.179E+02

8.595E-04

4.815E-11

S.595E-04

I71E-07

2.082E-14

5.571E-07

2.691E-08

4 .763E-16

2.140E-01 1.088E-01 1.022E-02

3.159E+01

1. 089E-05

2. 159E401

2.856E-03

5.328E-10

2.656E-03

6.133E-06

7.646E-13

6.133E-06

3.I05E+01 2.921E+01

3.608E-05 1.091E-04

3.105E+01 2.921E+01

8.494E-03 2.746E-Q2

4.7139E-09 5.056E-08

e.494E-03 2.746E-02

5.378E-05 5.460E-04

2.016E-11 6.870E-10

5.37S--05 5.460E-04

5.703E-12

2.328E-07

0.OOE+00

1.293E-09

1.159E-05

2.453E+01

2.7 51E-04

2.453E+102

7. 55SE-02

4.055E-07

7.558E-02

3.838E-03

1.472E-08

3.838E-0Q

1.225E-26

5.OO1E-22

0.O09E+00

9.119E-32

6.292E-16

1 .332E+01

4.983E-04

1.332E+Q0

1.901E-01

3.05OE-06

1.9Q1E-01

2.01OE-02

2.604E-07

2.Q:QE-02

0.Q000+00

0.000E+O0

0. O0QE+00

0. OQO£-QQ

0.009E+00

0. OOOE00

6.206E-08

.730E-16

6. 206E-08

6.380E-10

5.969E-18

6.380E-10

5.883E-07 1.340E-05 2.999E-04 3.054E-03 1.837E-02

5.584E-14 3.929E-12 3.166E-10 1.072E-08 2.311E-07

1.691E-0 5.S83E-07 1.340E-05 2.999E-04 3.054E-03 1.837E-02

r -23I 1 0. OQOE+00 4.200E-01 4.E4.199-01 4.164E-01 4.092E-01 1.65OE-01 3.235E-01 1.60E-O1

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

RESCALC.E9E execution ti-me = 21.09 seconds
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Attachment 4

Results of Isotopic Analysis of Surface Soils

PBRF-TBD-04-003, Rev 1

Page DI of D2

C.. Sample CS013004-004
Spill Area 2400303C1
Surface Soils (1st 6)

(pC'lgm)
Result MDA Used

AiM-241 1.822E-02 4.936E-02 4.94E-02
AMf243 . 1.347E-01 1.567E-01 1.57E-01

C-14 1.377E200 1.401E+WO 1.40E+00
CM-245 1.659E-01 1.590E-01 1.66E-01

C0-60 9.387E-02 Z641E-01 2.641E-01
CS-137 2.075E+02 4241E-01 2.08E+02
EU-155 1.052E-01 9.603E-01 9.603E-01

H-3 7.497E+00 1.012E+01 1.012E+01
1-29 8.993E-01 6.558E-01 8.992-01

NB-94 3.835E-02 1.926E-01 1.926E-01
NI-63 5.589E-01 1.563E+00 1.563E+00

PU-238 4.512E-02 1.092E-41 1.092E-01
PU-239 1.811E-02 4.909E-02 4.909E-02

SR-40 1.990E+01 5.885E-01 1.99E+01
U-236 1.795E-02 4.866E-02 4.866E-02

Z43=+02

0.02%
0.06%
0.58%
0.07%
0.11%

85.26%
0.39%
4.16%
0.37%
0.08%
0.64%
0.04%
0.02%
8.17%
0.02%

100.00%

Sample CS013004-005
Spill Area 2400303C1
Surface Soils (1st 6)

(pC'lgm)
Result MDA Used

AM-241 1.648E402 1.354E-01 1.35E-01
AM243 9.944E-02 8.982E-02 9.94E-02

C-14 1A35E+00 1.051E+00 1.44E+00
CM-245 5.517E-02 1.556E-01 1.556E4-1

C00-0 22ME-01 2.486E-01 2.486E401
CS-137 5.081E+01 2.355E-01 5.08E+01
EU-155 6.000E-01 5.594E-41 6.00E-01

H4-3 1.043E+00 9.755E+00 9.75E+oo
i-129 3.374E-01 3.883E-41 3.883E-01

Ni-94 -3.178E-02 1.259E2-1 1.259E.01
N1-43 1.970E+00 1.836E+00 1.97E+00

PU-238 1.S32E-02 5.234E402 5.234E402
PU-239 9.464E-03 1.165E401 1.165E-01
SR.90 3.200E+00 6.905E-01 3.20E+00
U-236 1.4S2E-02 1.1212-01 1.121E-01

6.92E+01

0.20%
0.14%
2.07%
0.22%
0.36%

73.42%
0.87°h

14.10%
0.56%
0.18%
2.85%
0.08%
0.17%
4.62%
0.16%

100.00%

AM-241
AM243

C-14
CM-245

00-60
CS-137
EU-155

H-3
1-129

NB-94
NI-3

PU-238
PU-239
SR-90
U-236

AM.241
AM243

C-14
CM.245

C0-60
CS-137
EU-1 55

H4-3
1-129

NB-94
Ni-63

PU-238
PU-239

SR-90
U-236

Sample CS013004-006
Spill Area 2400303C1
Surface Soils (Ist 6V

(PC[/gm)
Result MDA Used
4.326E-02 3.908E-02 4.33E-02
6.588E-02 8.926E-02 8.93E-02
6.130E-01 1.378E+00 1.38E+00
7.752E-02 2.188E-01 2.188E-01
3.030E-02 2.529E-01 2.529E-01
1.744E+02 4.606E-01 1.74E+02
4.207E-01 9.052E-01 9.052E-01

-1.411E401 9.899E+00 9.899E+00
1.256E+00 6.032E-01 1.26E+00

-1.763E-02 1.544E-01 1.544E-01
1.173E+WO 1.641E+00 1.641E+00
8.891E-02 1.074E-01 1.074E-01
1.856E-01 6.289E-02 1.86E-01
1.566E201 6.545E-01 1.57E+01
2.698E-02 6.822E-02 6.822E-02

2.06E+02

Sample CS013004-008
Emergency Retention Basin

Surface Soils (Ist V)
(pC01gm)

Result MDA Used
1.708E-02 1.403E-1 1.40E-01
5.986E-03 1.224E-01 1222-01
1.121E+00 1.445E+00 1A4E+00

-3.809E-04 1.406E-01 1AlE-41
7.355E-01 2.409E-01 7.36E-01

2.129E+01 2.536E2-1 2.13E+01
1.728E-01 4.628E-01 4.628E-01

4.298E+01 9.814E+00 4.30E+01
1.526E-02 2.837E-01 2.837E-01
7.072E-02 2.582E-01 2.5824-01

2.7002+00 1.510E+00 2.70E+00
1.485E-02 1.220E-01 1.220E-01
2.250E-02 6.098E-02 6.0982E02
7.010E-01 6.790E-01 7.01E-01
4.074E-02 9.868E-02 9.J68E-02

7.15E+01

0.02%
0.04%
0.67%
0.11%
0.12%

84.55%
0.44%
4.80%
0.61%
0.07%
o.80%
0.05%
0.09%
7.59%
0.03%

100.00%

0.20%
0.17%
2.02%
0.20%
1.03%

29.76%
0.65%

60.08%
0.40%
0.36%
3.77%
0.17%
0.09%
0.98%
0.14%

100.00%

Sample CS013004-007
Spill Area 2400303C1
Surface Soils (1st 6")

(pC01gm)
Result MDA Used

AM-241 0.000E+00 6.228E-02 6.23E-02
AM243 3.134E-02 7.924r-02 7.92E-02

C-14 1.277E+00 1.379E+00 1.38E+00
CM-245 2.589E-02 1.048E-01 1.05E-01

C00-0 3.570E-02 1.939E-01 1939E401
CS-137 9.349E+00 1.823E-01 9.35E+00
EU-155 1.401E-01 3.895E-01 3.895E-01

H4-3 8.951E+00 1.029E+01 1.029E+01
1-129 -9.881E-03 . 3.125E-01 3.125E-01

NB-94 -8.472E-03 .1.630E-01 1.630E-01
NI-3 2.145E+00 1.499E+00 2.14E+00

PU-238 -1.245E-02 1.471E-01 1.471E.01
PU-239 Z025E-02 1.129E-01 1.129E4-1
SR-90 1.041E+00 6.891E-01 1.04E+O0
U-236 3.381E-02 4.581E-02 4.581E402

2.58E+01

Sample CS013004-009
Emergency Retention Basin

Surface Soils (1st 61
(pC0gm)

Result MOA Used
AM-241 6.563E-02 9.722E-02 9.72E-02
AM243 1.550E-01 5.999E-02 1.55E-01

C-14 7.087E-01 1.331E+00 1.33E+00
CM.245 1.759E-01 1.039E-01 1.76E-01

C0-60 8.647E-01 2.417E-01 8.65E-01
CS-137 3240E+01 2.798E-01 3.24E+01
EU-155 3.470E-01 5.541E-01 5.541E401

H-3 3.006E+00 1.054E+01 1.054E+01
1-129 -1.874E-02 2.716E-01 2.716E-01

NB-94 5.722E-02 2.256E401 2256E-01
NI-63 3.210E+00 1.496E+00 3.21E+00

PU-238 4.426E-02 1.445E-01 1.4452E01
PU-239 -4.532E-03 1.233E-01 1233E-01

SR-B0 1.161E+00 6.452E-01 1.16E+O
U-236 1.475E-01 4.9954-02 1.48E-01

5.14E+01

0.24%
0.31%
5.34%
0.41%
0.75%

36.21%
1.51%

39.87%
1.21%
0.63%
8.31%
0.57%
0.44%
4.03%
0.18%

100.00%

0.19%
0.30%
Z59%
0.34%
1.68%

63.03%
1.08%

20.51%
0.53%
0.44%
624%
0.28%
0.24%
2.26%
0.29%

100.00%

'I "



Attachment 4
Results of isotopic Analysis of Surface Soils

PBRF-TBD-04-003, Rev I
Page D2 of D2

Sample CS013004-010
Emergency Retention Basin

Surface SoiLs (1st 6)
(pCUgm)

Result MDA Used %
AM-241 6.704E-03 1.371E-01 1.37E-01 0.12%
AM243 5.310E-02 1.343E401 134E-01 0.12%

C.14 1.210E+00 1.427E+00 1.43E+00 1.24%
CM.245 3.384E-02 2.060E-01 2.06EZ-1 0.18%

CO40 5.665E200 2.814E-01 5.67E+00 4.91%
CS-137 5.424E+01 3.064E-01 5.42E+01 47.00%/
EU-155 8.057E-02 5.829E-01 5.829E-01 0.51%

H43 2.845E+01 1.008E+01 Z85E+01 24.66%
1-129 6.859E-02 2.777E-01 2.777E-01 0.24%

NB-94 1.336E-01 3.152E-01 3.152E-01 0.27%
NI-63 1.648E+01 1.396E+00 1.65E+01 1428%

PU-238 9.437E-02 1.140E-01 1.140E-01 0.10%
PU-239 9.854E-02 6.676E-02 9.85E-02 0.09%
SR-go 7.192E200 6.492E-01 7.19E+00 6.23%
U-236 4.707E-02 7.696E-02 7.696E-02 0.07%

1.15E+02 100.00%

Sample CS013004-011
Emergency Retention Basin

Surface Soils (1st 6)
(pCugm)

Result MDA Used
AMi-241 1.765E-01 1.437E-01 1.77E-01
AM243 1.039E-01 9.952E-02 1.04E2-1

C-14 1.734E+00 1.524E+00 1.73E+00
CM-245 1.124E-01 1.527E-01 1.53E-01

CO-04 3.335E+00 2.693E-01 3.34E+00
CS-137 3.616E+01 2.683E-01 3.62E+01
EU-155 4.595E-02 4.476E-01 4.476E-01

H4-3 3 4412E+0 9.854E+00 9.8542+00
1-129 6.316E-02 Z687E-01 2.687E-01

Ni-34 Z923E-01 2.079E-01 2.92E-01
NI-63 1.397E+01 1.395E+00 1.40=+01

PU-238 7.927E-02 7.159E-02 7.93E-02
PU-239 1.321E-01 7.159E-02 1.32E-01
SR-G0 7.437E+00 6.639-01 7.44E200
U-236 4.962E-02 4.482E-02 4.96E-02

7.42E+01

0.24%
0.14%
2.34%
0.21%
4.50%

48.74%
0.60%

1328%
0.36%
0.39%

18.83%
0.11%
0.18%

10.03°/%
0.07%

100.00%

AM-241
AM243

C-14
CM-245

CO-0O
CS-137
EU-1 55

H4-3
I-129

NB-94
NI-63

I PU-238
PU-239

SR-9o
.U-236

MEAN STANDARD
DEVIATION

0.15% 0.09%
0.16% 0.10%
2.11% 1.51%
0.22% 0.11%
1.68% 1.94%

58.50% 21.34%
0.76% 0.38%

22.68% 19.00%
0.53% 0.30%
0.30% 0.19%
6.96% 6.56%
0.17% 0.18%
0.16% 0.13%
5.49% 3.08%
0.1211% 0.09%

(1
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nary : RESRAD Default Parameters File: Plumbrook Surface Soil Mix:ture.RP.D

Dose Conversion Factor (and Related) Parameter Summary

File: FGR 13 Morbidity

IL r

*1I

IS

Parameter
I

Current

Value
I

Para

NaDefault

.4 .4 1

Dose conversion factors

Ac-227+D
Am-241
Am-243+D
C-14
Cm-245
Co-60
Cs-137+D
Eu-155
H-3

for inhalation, mrem/pCi:

| Nb-94
| Ni-63
| Np-237+D
I Pa-231-
| Pb-210+D
I Pu-238
Pu-239

| Pu-241+D
Ra-226+D
Ra-228+D
Sr-90+D

\<J e ,-22 B +D

:..1-229+D

Th-230
| Th-232

U-233
U U-234

| U-235+D
U-236

Dose conversion factors for innestion, 
rnrem/pCi:

| Ac-227+D
| Am-241
| Am-243+D
I C-14
I Cm-245
I Co-60

Cs-137+D
| Eu-155

| Nb-94
| Ni-63
| Np-237+D
Pa-231

| Pb-210+D
Pu-238
z; -239

Q.<^:241+D
Ra-226+D
Ra-228+D

K> Sr-90+D

| 6.720E+0O
| 4.440E-0:
| 4.400E-0J
2.090E-O0

| 4.550E-01
| 2.190E-04
| 3.190E-05
| 9.14OE-05
6.400E-08

| 4.140E-04

| 6.290E-06
| 5.400E-01
|.280E+00
2.320E-02

| 3.920E-01
4.290E-01
B. 250E-03

| 8.600E-03
| 5.080E-03
| 1.310E-03

1-3.450E-O1
| 2.160E+00
3.260E-0l
1. 640E100
1.350E-0l
1. 320E-0l
1.230E-0l
1.250E-01

1. 480E-02
3.64 OE-03
3. 630E-03
2.090E-06
3.74OE-03
2.690E-05
5.OOOE-05
1.530E-06
6.400E-08
7.14 OE-06

5.770E-07
4.440E-03
1. 060E-02
7.270E-03
3.200E-03
3.540E-03
6.850E-05 |

1.330E-03
1.440E-03
1.530E-04

6.72OE+00
| 4.44OE-0l
| 4.400E-01
| 2.090E-06
| 4.550E-0l
| 2.190E-04
| 3.190E-05
| 4.140E-05
| 6.400E-08
| 4.140E-04
| 6.290E-06
5.400E-Ol
1.280E+00
2.320E-02
3.920E-0O
4.290E-0l
8.250E-03
8.600E-03
5.080E-03
1.310E-03
3.450E-01
2.160E+00
3.260E-01
1. 640E+00
1.350E-01
1.320E-01
1.230E-01
1.250E-01

| DCF2(
| DCF2(

| DCF2(

| DCF2(
| DCF2(

DCF2(
DCF2(
DCF2(
DCF2
DCF2
DCF2(
DCF2
DCF2(
DCF2
DCF2
DCF2
DCF2

DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2
DCF2(

|.48DE-02

|-3.640E-03
| 3.630E-03
2.090E-06

| 3.74OE-03
| 2.690E-05
| 5.OD0E-05
| 1.530E-06
6.400E-08
7.149E-06

| 5.770E-07
| 4.440E-03
i 1.060E-02
| 7.270E-03
| 3.200E-03
3.540E-03
6.850E-05
1.330E-03
|.440E-03
|.530E-04

I DCF3(
I DCF3(
I DCF3(
I DCF3(

I DCF3(
I DCF3(

I DCF3(
I DCF3(
I DCF3(

I DCF3(

I DCF3(
I DCF3(
I DCF3(
I DCF3(
I DCF3(

| DCF3(
DCF3(

DCF3(

DCF3

|DCF3 (
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

E..
!

Dose Conversion Factor (and Related) Parameter

File: FGR 13 Morbidity

Parameter

Summarxy (continued)

Current
Value -*I

I

I Defaultt I
---

I Para

I Na

i 
I I

I

I

I

I

I

I

I

I
I

Th-228+D
Th-229+D'
Th-230
Th-232
U-233
U-234
U-235+D
U-236

Food transfer factors:

Ac-227+D , plant/soil concentration ratio, dimensionless

Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Am-24 1
Am-241

Am-241

I Am-243+E
A Am-243+E

| Am-243+E

C-14
C-24.1 C-14

| Cm-245
| Cm-245
| Cm-245

I Co-60
I Co-60
Co-60

| Cs-137+D
| Cs-137+D
| Cs-137+D

Eu-155
| Eu-155

| Eu-155

D

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

I
r
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 r'atio, 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)

|8-080E-0

| 9.030E-O

| 5.480E-O
2.730E-O:

| 2.890E-0,
| 2.830E-0,
| 2.670E-0O
| 2.690E-09

| 2.500E-03

| 2.00DE-05
2.OOOE-05

I l.OOOE-03
| 5.000E-05
I 2.OOOE-06

| l.OODE-03
| 5.OOOE-05
| 2.OOE-06

5.500E+00
|.3.100E-02
| 1.200E-02

| l.OOOE-03

i 2.OOOE-05
| 2.OOOE-06

| 8.OOOE-02
2 2.000E-02
2.000E-03

4 9.000E-02
3. OOOE-02
8.000E-03

2.500E-03
2.000E-03
2.0005E-05

4.800E+00
1.200E-02
I.OOOE-02

1.OOOE-02
3.OOOE-07 |
2.00DE-06

4 I 8.080E-04
3 | 4.030E-03
4 J 5.480E-04
3 | 2.730E-03
9 | 2.890E-04
9 I 2.830E-04
9 2.670E-04
4 2.690E-04

2.500E-03
2. 000E-05
2.000E-05

3 |.OOOE-03
i 5. OOOE-05
i 2.000E-06

|l.OOOE-03
| 5.000E-05
| 2.000E-06

I .
5.500E+00
3.1OOE-02

| 1.200E-02

1.000E-03
| 2.000E-05
| 2.OOOE-06

1.1
| 8.000E-02

2.000E-02
2.000E-03 |

| 4.000E-02
3.000E-02

| 8.000E-03

| 2.500E-03
2.000E-03 |
2.OOOE-05 |

4.800E+00 |
1.200E-02
l.OOOE-02 |

1.000E-02 I
3.000E-07
2.000E-06 |

' |DCF3(
3 DCF3(
I DCF3(
i DCF3(
| DCF3(
J DCF3(
| DCF3(
| DCF3(

RTF(
| RTF(
I RTF(

| RTF1
| RTFr
I RTF(

| RTF(
|RTrX

| RTF(

I RTF(
| RTF(
1 RTF(

| RTF(
RTF(
RTF(

RTF(
RTF
RTF(

RTF(
RTF(
RTF

RTF(
RTF(
RTF(

RTF (1
RTF(I
RTF(1

RTF (1
RTF (1
RTF (l

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

I B-3
I H-3
| H-3

Nb- .94fl :3

, 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)

I II
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nary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixt.ure.RAD

Dose Conversion Factor (and Related, Parameter

File: FGR 13 Morbidity

Summary (continued)

Ni-63

Ni-63

Ni-63

NP-237+E'
Np~-237+D
Np-237+D

Pa-231

Pa-231

Pa-2310

Pb-210+D

Pu-238

Pu-238
Pu-238

Pu-239
- -i-239

.-239

Pu-242+D
Pu-242A-D

*jPu-241-'D

Ra-226-$D
Ra-226+D

IRa-226-+D

IRa-226+I)
Ra-228+D

* Ra-226+D

Sr-90+D
Sr-90rD

Sr-928+D

Th-228+D
Th-228+D

Th-226+D

Th-229+D

T'r-'-229+D

~Tn'- 23 0
Th-230

JITh-230

Current
Value

Para
NaDefault

Parameter
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)/(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, (pti/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)/CpCi/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)/(pCitd)

5.000OE-02|
5.OOOE-03
2.OOOE-02

2. OOOE-02
1.000E-03
5.OOOE-06

l.OOOE-02
5. OOOE-03
5.OOOE-06

l.OOOE-02
8.OOOE-04
3.OOOE-04
l.OOOE-03

8.000E-09
1.000E-09
l.OOOE-03
l.OOOE-04|* I

1.OOOE-03
l.OOOE-04 |
l.OOOE-06

l.OOOE-03
l.OOOE-04
l.OOOE-06

4.OOOE-02
l.OOOE-03
l.OOOE-03

4.OOOE-02
l.OOOE-03
l.OOOE-03

3.OOOE-01
S.OOOE-03 |

2.OOOE-03 |

l.OOOE-03 |

l.OOOE-04 I
5.OOE-06 |

l.OOOE-03 I
l.OOOE-04 |
5.000E-06 |

l.OOOE-03|
l.OOOE-04|
5.000E-06|

5.000E-02|
5.ODOE-03
2.OOOE-02

2.OOOE-02
l.OOOE-03
5.000E-06

l.OOOE-02
5.OOOE-03
5.000E-06

l.OOOE-02
8.000E-04
3.OOOE-04

l.OOOE-03
l.OOOE-04
l.OOOE-06

1.OOOE-03
1.OOOE-04
1. OOOE-06 |

l.OOOE-03
l.OOOE-04
l.OOOE-06

4.OOOE-02
l.OOOE-03
l.OOOE-03

4.OOOE-02
l.ODOE-03
l.OOOE-03|

3.OOOE-01
8.OOOE-03
2.OOOE-03

2.000E-03|
l.OOOE-03|

l.OOOE-04
5.OOOE-06

l.OOOE-03
l.OOOE-04
5.OOOE-06

l.OOOE-03
1.OOOE-04
5.O0E-06

RTF (1
RTF(1
RTF(1

RTF (1
RTF (1
RTF(1

RTF(1
RTF(1
RTF (1

RTF(-
RTF (1-
RTF(1

RTF (I
RTF 1
RTF(1

RTF(1(
RTF 1U
RTF (1

RTF (1
RTF(1
RTF (

RTF(2
RTF (2
RTF(2

RTF (2
RTF(2
RTF (2

RTF (2
RTF(2
RTF(2

RTF (2
RTF(2
RTF(2

RTF (2
RTF(2
RTF(2

RTF (2
RTF (2
RTF(2
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

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

File: FGR 13 Morbidity

II I...(.

I
Parameter

I Current

I Value
I Default

| I

2.1
I I
II
II

I
* I

Th-232
Th-232
Th-232

U-233
U-233
U-233

U-234
U-234
U-234

, 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)

U-235+D
U-235+D
U-235+D

U-236
U-236
U-236

j Bioaccumulation factors, fresh water,

-,--227+D , fish

:-227+D ,crustacea and mollusks

fAm-241 , fish

A Pm-241 , crustacea and mollusks

| Am-243+D , fish

| Am-243+D , crustacea and mollusks

| C-14 , fish

| C-14 , crustacea and mollusks

| Cm-245 , fish

Cm-245 , crustacea and mollusks

| Co-60 , fish

| Co-60 , crustacea and mollusks

i Cs-137+D , fish

| Cs-137+D , crustacea and mollusks

| Eu-155 , fish

Eu-155 , crustacea and mollusks

| H-3 , fish
crustacea and mollusks

Nb-99 ,fish

I Nb-94 , crustacea and mollusks

L/kg:

I
-j
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

i
I
I
I
I

1.OOOE-03
I .OOOE-04
5;OOOE-06.

2.SOOE-03
3.400E-04
6.OOOE-04

I
I

I
I

I
I
I
I

1.000E-C

1.000E-0
5.OOOE-.

2.500E-0
3.400E-0
6.000E-0

2.500E-0
3.400E-0
6.000E-0O

| 2.500E-C
| 3.400E-C

| 6.OOOE-0

| 2.500E-0
3.400E-0

6.000E-0

I 2.SOOE-0:
3.400E-0

I 6.OOOE-0'

I 1.5DOE-f0:

I 3.OOOE+0O3
| 1.000E+03

| 3.OOOE+02

I 2.OOOE+03

I5.00OE404
I9.l00E+03

3.OOOE+01
|.000E+03

3.O000E+02

2.OOO0E+02

|.000E+03
|.000E+02

5.OOOE+0l
2.O00E+03

|.000E+00
| 1.000E+00

3.000E+02
1.000E+02

)3
)4

3
4
4

I

2.500E-03
3.400E-04

6. OOOE-04

2.500E-03
3.400E-04
6.OOOE-04

1.500E+01
1. OOOE+03

3: OOOE+01
1.OOOE+03

3.OOOE+01
1.000E+03

5. OOOE+04
9.IOOE+03

-1I

3 | RTF(2

s RTF(2

i | RTF(2

i RTF(2

| RTF(2

| RTF(2

| RTF(2

| RTF(2

| RTF(2

IRTF(2
| RTF(2
| RTF(2

| RTF(3

I RTF(3
| RTF(3

BIO
| BIOFA

| BIOFA

I BIOFA
| BIOFA

BIOFA

BIOFA~

| BIOFA

| BIOFS

BIOFP

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA
BIOFA.

BIOFP

I
k

Para

Na

| 3.000E+01

I 1.000E+03

I
1 3.OOOE+02

j 2.000E+02

2. OOOE+03
1. OOOE+02

5. OOOE+01
1. OOOE+03

1. 000E+00

1. 00E+00

3. 000E+02
1. OOOE+02

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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anary : RESRAD Default Parameters 
File: Plumbrook Surface Soil Mixture.RP.AD

Dose Conversion Factor (and Related) Parameter

File: FGR 13 Morbidity

Summary (continued)

Parameter
I

Current I
Value I Default

I
Para

Na

4 4 .1

| Ni-63 , fish

I Ni-63 , crustacea

I Np-237+D , fish

I Np-237.+D , crustacea

and mollusks

and mollusks

I
I.000E+02
1.O00E+02

Pa-231 , fish

Pa-231 , crus

Pb-210+D , fish

Pb-210+D , crus

Pu-23B , fish

Pu-238 , crus

Pu-239 , fish

Pu-239 , crus

Pu-241+D , fish

Pu-241+D , crusi

tacea and mollusks

tacea and mollusks

tacea and mollusks

tacea and mollusks

K]j
I tacea and mollusks

I
- i-226+D , fish

, .- 226+D , crustacea

|Ra-228+D , fish

IRa-228+D , crustacea

Sr-90+D ,fish

Sr-90+D , crustacea

and mollusks

and mollusks

and mollusks

3.OOOE+01
4.OOOE+02

| llOOE+01
1.100E+02

| 3.ODOE+02
I 1.OOOE+02

3.000E+01
1.000E+02

3.OOOE+01
| 1.OOOE+02

3 .OOOE+02

5.OOOE+02
|5.000E+01

2.500E+02

5.OOOE+01
2.500E+02

6.OOOE+01|
1.000E+02

6.000E+02
5.OOOE+02

1.OOOE+02
5.000E+02

1.000E+02
5.OOOE+02
1.000E+02|

5.OOOE+02
1.OOOE+02

5.000E+02|
1.000E+01

6.OOOE+01 |

1.OOOE+01

6.000E+01
6.00OE+01 |

1.OOOE+02
I 1.OOOE+02

3.000E+01
4.000E+02

| 1.000E+01

I 1.1OOE+02

| 3.OOOE+02
1 1.OOOE+02

3.OOOE+01
| 1.OOOE+02

| 3.OOOE+01
| 1.OOOE+02

| 3.00OE+01
I 1.OOOE+02

5.000E+01

| 2.500E+02

5.OOOE+01
2.500E+02

6.OOOE+01
|1.OOOE+02

|1.000OE+02|
5.OOOE+02

|1.OOOE+02
5.OO0E+02

5.OOOE+02
1.000E+02
5.OOOE+02

1.OOOE+02
6.000E+02
1.000E+01|

1.ODOE+01

6.0O0E+E0l1
1.000E+01|

BIOFP

BIOFP

BIOFP

| BIOFA

| BIOFP;
BIOFA

| BIOFE

| BIOFA

BIOFP

I BIOFA

BIOFP

I BIOFP

IBIOE7~
| BIOFA

BIOFA
| BIOFM

IBIOFPBIOFA

BIOFA
BIOFA

BIOFP
BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFA

BIOFP

BIOFA

BIOFA

BIOFA

BIOFP
BIOFP

Th-228+D , fish

Th-228+D , crustacea and mollusks

Th-229+D , fish

Th-229+D , crustacea and mollusks

Th-230 , fish

Th-230 , crustacea and mollusks

Th-232 , fish

Th-232 , crustacea and mollusks

U-233 , fish

U-233 , crustacea and mollusks

I U-234

-iU-2351D
.U-235-~-D

, fish
, crustacea and mollusks

, fish

, crustacea and mollusks
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mary : PESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

A:_-z
.4, Z."-.L-...

Dose Conversion Factor (and

File:

Parameter

Related) Parameter Summarv (continued)

FGR 13 Morbidity

I Current I
Value .1 Default I

Para
Na

I - . I i
| U-236 , fish I1.OOOE+01 I l.OOOE+01 I BIOFA

| f-236 , crustacea and mollusks .6.000E+01 | 6.OOOE+0l1 BIOEA
.. I .I*_.__

K-I'
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' Site-Specific Parameter Summary

Parameter

1
I
I
I
I
I

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
Times
Times
Times
Times
Times
Times
Times
Times

for
for
for
for
for
for
f or
for
for

calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations

(yr)
(yr)
(yr)
(yr)
tyr)
(yr)
(yr)

(yr)
(yr)

|Initial
| Initial
IInitial
| Initial
IInitial
| Initial
I Initial

I litial
.-nitial
-Initial

| Initial
| Initial
I Initial
I Initial

princip;
princip2
princip.
principa
principe
principz
*principe
principz
principz
principa
principa
principa
principa
principa
:ation in
ration in
cation in
Mation in
-ation in
nation in
ation in
ation in
ation in
ation in
ation in
ation in
ation in
ation in

al radionuclide
al radionuclide
al radionuclide
al radionuclide
al radionuclide
al radionuclide
il radionuclide
al radionuclide
al radionuclide
il radionuclide
Bl radionuclide
il radionuclide
I radionuclide
I radionuclide

groundwater
groundwater
groundwater
groundwater
groundwater I

groundwater I
groundwater t

groundwater
groundwater
groundwater
groundwater
groundwater
groundwater t

groundwater

(pci/g):
(pci/g):
(pci/g):
(pci/g):
(pCi/g):
(Pci/g):
tpci/g):
(pCi/g):
(pci/g):
(pci/g):
(pci/g):
(pci/g):
(pci/g):
(pci/g):
(pCi/L):
(pCi/L):
(pCi/L):
(pCi/L):
tpCi/L):
tpCi/L):
tpCi/L):
tpCi/L):
.PCi/L):
pCi/L):
pCi/L):
pCi/L):
pCi/L):
pCi/L):

Concentl
Concentr
concentr
Concenti
Concentr
Concentr
Concentr
Concentr
Concentr
Concentr
Concentr,
Concentri
Concentr2
Concentr;

Am-241
Am-243
C-l4
Cm-245
Co-60
Cs-137
Eu-155
H-3
Nb~-9 9,

Ni-63
Pu-238
Pu-239
Sr-90
U-236
Am-241
Am-243
C-14
Cm-245
Co-60
Cs-237
Eu-155
H-3
Nb- 94
Ni-63
Pu-238
Pu-239
Sr-90
U-236

I
I
I.I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

| 1.024E+05
1.500E-01

| 3.650E+02
| 2.500E+01
| 0.OOOE+00
| 2.000E+00
| 3.OOOE+00
| l.OOOE+01
| 3.OOOE+01
| 3.300E+01
I l.OOOE+02

I 3.000E+02
| l.OOOE+03
| not used

| 1.500E-01
| 1.600E-01
| 2.110E+00
| 2.200E-01
1.680E+00

| 5.850E+01
7.600E-01

| 2.268E+01
| 3.OOOE-01

6.960E+00 |

1.700E-01 I
I 1.600E-01.|
5.490E+00
|.200E-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

O.OOOE+00 |

not used |

not used I
1.560E+00 |

l.OOOE-03
4.100E-01 |

2.OOOE-01 |

| l.OOOE+04
2.OOOE+00
|1.OOOE+02
2.500E+01
0.OOOE+00
1. OOOE+00
3.000E+00
l.OOOE+01
3. 000E+01
1.000E+02
3. 000E+02
1. OOOE+03
0.000E+00
0. OOOE+00

j O.OOOE+00
|O.OOOE+00

| O.000E+00
O. OOOE+00
0.OOOE+00
0.0OOOE+00
0.0OOOE+00
0.OOOE+00
O.OOE+00

0.OOOE+0D
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00 |

O.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
O.000E+00
0.OOOE+00
0.OOOE+00
0.OOOE+00
0.OOOE+00 |

0.OOOE+00

-I
I User

Input

Used by

(If different ft

___

___

___

___

___

___

___

_ __

___

___

_ __

_ _

_ _

_ __

_ __

___

_ _

_ _

_ __

_ _

_ __

Default

Cover depth (m)

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

Cover depth erosion rate (m/yr)

~sity of contaminated zone (g/cxn**3)

r9ataminated zone erosion rate (m/yr)

Contaminated zone total porosity

Contaminated zone field capacity

0.OOOE+00
1.500E+00
1.OOOE-03
1.500E+00
1.OOOE-03

4.000E-01
2.000E-01
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixtvre.RAD

Site-Spjecific Parameter Summary (continued)

I

r -I

Parameter

I User

I Input
-A

I
II Default I

Il

3
3 j

3 1

I I

Contaminated zone hydraulic conductivity 
(m/yr)

Contaminated zone b parameter

Average annual wind speed (m/sec)

Humidity in air (9/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed.area for nearby stream or 
pond (m**2)

Accuracy for water/soil computations

I
I.I
I
I
I
I
I

1.262E+03
1.400E+OO

2.000E+OO
2.OOOE*008.000E+OO
5.000E-01
8.600E-01
1.040E400
overhead
2.000E-01
1.000E+06
l.OOOE-03

I.OOOE401

5.300E+00
2.OOOE+00

I 

8.OOOE+00.1

5.OOOE-01
I.DOOE400

2.ODDE-01overhead

2.ODOE-01
1.000E+06
1.000E-03

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

| Saturated zone total porosity

I 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 (m below water table)

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

'11 pumping rate (m**3/yr)

Ku
Number of unsaturated zone strata

Unsat. zonel, thickness (m)

Unsat. zone 1, soil density (g/cmi*3).

Unsat. zone 1, total porosity

Unsat. zone 1, effective porosity

Unsat. zone 1, field capacity

Unsat. zone 1, soil-specific b parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

1.4 60E+OC
| 4.500E-0l
2.ODOE-01
2.00OE-0l

| i.070E+03
4 .500E-03

| not used
| O.OOOE+00

2.010E+00
ND

I 1.18OE+02

1
| 3.000E+00
| 1.560E+00

4.200E-01
3.000E-0
2.000E-01
1.400E+00
1.2 62E+03

1.445E+03
1.445E+03
1.4 45E+03

0. 0005+00
1.4 45E503

1.445E+03
1.445E+03
1.445E+03
0.000E+00
0.000E+00

i
II

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

I1.0005+01
| 5.300E+00

2.000E+00
| 8.000E+00

5.0OOOE-01
I1.0005+00
| 2.OOOE-01
overhead

| 2.000E-02
| 1.000E+06

1.OOOE-03

|.E500+O00
4. 000E-01
2.000E-01
2.000E-01
1.000E+02
2.000E-02
5.300E+00
|.000E-03
|l.OOOE41
ND
2.500E+02

4.000E+00
1.500E400+O
4.OOOE-01
2.000E-01
2.000E-01
5.300E+00
1.000E+01

i

I

I

I

I

I

I

Used by

|(If different fr

__ _

___

__ _

__ _

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

Distribution coefficients for Am-241

Contaminated zone (cm+*3/g)

Unsaturated zone 2 (cn*03/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Am-243

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cmx*3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

I 2.OOOE+01
| 2.000E+01
I 2.000E+0l
O.OOOE+00

I O.OOO+00

|2.000E+02
|2.000E+01
| 2. 000E+01|. OOOOE+OO
|. OOOOE+OO0. 0005+00

0. OOOE+00

I
I
I
I
I

2.555S

Sol. Xd -2.282

i
I
I

i
I
I
I
I
I

2.555E
not us

P .. I



RAD, Version 6.23 T½ Limit - 0.5 year 04/08/2004 06:50 Page 10
mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

- Site-Specific Parameter Summary (continued)

I I User
InputParameter Default I Used by

(If different fr
'I- . I

5
5
5 .
5
3

| Distribution coefficients for C-14
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

| Distribution coefficients for Cm-245
Contaminated zone (cm+*3/g)
Unsaturated zone 1 (cm**3/g).
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

1 Distribution coefficients for Co-60
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cmw*3/g)
Leach rate (/yr)
Solubility constant

| Distribution coefficients for Cs-137
Contaminated zone (cm*3/g)

< Unsaturated zone I (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for Eu-155
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g).
Saturated zone (cm*03/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for H-3
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm*+3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

2.100E+01
2.100E+0l
2.100E+0O
0.000E+00
O.OOOE+00

I-1.000E+00
I-l.000E+00
j-1.000E+00
I O.OOOE+00

| l.000E+03
l.OOOE+03
|.OOOE+030.000E+00
|. OOOOE+OO
0.000E+00

| O.OOOE+0O

4.470E+02
4.470E+02
| .470OE+02
O.OOOE+00

|-O.OOOE+00

1-l.000E+00
I-1.000E+00
|-1.000E+OO
I O.OOOE+00
| 0.OOOE+00

| 0.OOOE+00
0.000E+00
O.OOOE+00
0. OOOE+00
O.OOOE+00

6.310E+02
6.310E+02
6.310E+02
O.OOOE+00
0. O.OE+00

0.OOOE+00
0.OOOE+00
0.OOOE+00
O.OOOE+00
0.OOOE+00

1.74BE
not us

|-1.000E+00
|-1.000E+00
I-1.000E+00
I 0.OOOE+00
I O.OOOE+00

I
I l.OOOE+03
I l.OOOE+03
| 1.000E+03
I O.000E+0O
I 0.000E+00

| l.OOOE+03
| l.OOOE+03
| l.000E+03

|-0.000E+00

I0.000&+00.

0-1.000E+00 I
|-1.000E+00 I
0 .000E+00 I

0.0005:+00

O.OOOE+00

| .0OOE+00

|O.OOOE+OO0

|O.OOOE400

|O.OOOE+OO0

|0.OOOE+OO0

| .OOOE+OO0

|O.OOOE+00

|O.OOOE:+OO0
| .OOOE+OO

1.378E
1.37BE
1.378E
2.679E
not us

3.692E
not us

8.258E
not us

8.249E
8.249E
8.249E
4.476E
not us

2.880E
not us

5.850E
not us

I Distribution coefficients for Nb-54
I Contaminated zone (cm**3/g)
| Unsaturated zone 1 (cmi*3/g)
I Saturated zone (cm**3/g)

L Leach rate (/yr)
Solubility constant
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

Site-Specific Parameter Summary (continued)

wi..L
K . I'

User
InputParameter Default I

Used by
(If different fr

_ _I I I

S
S

Distribution coefficients for Ni-63
Contaminated zone (cm**3/g)

Unsaturated zone I (cm*3/g)
Saturated zone (cm**3/gJ

Leach rate l/yr)
Solubility constant

Distribution coefficients for Pu-238
Contaminated zone (cm**3/g)
Unsaturated zone I (cmn*3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant.

Distribution coefficients for Pu-239
Contaminated zone (cm**3/g)
Unsaturated zone I (cmi*3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for Sr-90
Contaminated zone (cm**3/g)
Unsaturated'zone 1 (cm**3/g)
Saturated zone (c=*n3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for U-236
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm+*3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ac-227
Contaminated zone (cm*3/g)
Unsaturated zone 1 (cn**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

IIk

3.700E+01
3.700Et01
3.700E+02
0.000E+00
0. OOOE+00

9.540E+02
| 9.540E+02

9.540E+02
O.OOOE+00
|O.OOOE+O

j 9.540E+02
| 9.540E+02

9.540E+02
| O.OOOE+00

0.OOOE+00 |

I .1
3.200E+I1

| 3.200E+01
3.200E+01
O.OOOE+00.O
0.000E+00

I I
1.250E+02 |

| 1.250E+02 |
| 1.250E+02 |
|O.OOOE+00
10.000E-+00
| O.OOOE+0 |

2.000E+01 |
| 2.OOE+01 |

2.OOOE+0l *
0.0000E+0 |

I l

-l.OOOE+000|-
-2.OOOE+00 J
-1.000E+00 |-
0.000E+00 |
O.OOOE+0O |

| l.OOOE+03

1.OOOE+03
|.OOOE+03'
O.OOOE400

I O.OOOE+00

2.000E+03
2.OOOE+03

2.000E403
0.000E+00
O.OOOE+00

2.000E+03
2.000E+03
2.000E+03
0.0OOE+00
O.OOOE+00

3.OOOE+01
3.000E+01
3.000E+01
0.000E+00
O.OOOE+00

5.OOOE+ 01
5.000E+01
5.000E+01
0.000E+00
O.OOOE+OO0

2.000E+01
2.OOOE+01
2.000E+01

O.OOOE+OO0

0.000E+00

01.0005+00

2.000E+00
2.000E+00
l.OOOE+00
O.OOOE+00
O.OOOE+OO |

___
___

3.870E
not us

___

___

___

3.870E
not us

___

1.149E
not us

2.951E
not us

___

1.834E
not us

2.574E
2.574E
2.574E
1.434E
not us

___

9.945E
not us

j Distribution coefficients for daughter Np-237
Contaminated zone (cm**3/g)

| Unsaturated zone 1 (cm**3/g)
| Saturated zone (cm**3/g)
| Leach rate (/yr)

:.:Solubility constant
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iary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

Site-Specific Parameter Summary (continued)

.L.....t..- I User
Input

I Used by
(If different frParameter Default

I i I .
| Distribution coefficients for daughter Pa-231

Contaminated zone (cm*43/g)
| Unsaturated zone I (cm**3/g)

Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

| Distribution coefficients for daughter Pb-210
Contaminated zone (cm**3/g)
Unsaturated zone I (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Pu-241
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

|.Distribution coefficients for daughter Pu-241
|,.,- Contaminated zone (cm*43/9)
'-'Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ra-226
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cmn*3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ra-228
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

.I

5.000E+0l
| 5.OOOE+0l
| 5.OOOE+0l
| O.OOOE+00
| 0.OOOE+00

| 1.000E+02
| 1.000E+02
| l.OOOE+02
|0.OOOE+00

| 0.OOOE+00

9.54OE+02
9.540E+02
9.540E+02
0.OOOE+00
0.OOOE+00

9.540E+02
9.540E+02
9.54OE+02
0. OOOE+00
0. OOOE+00

7. 000E+01
7.OOOE+01
7.000E+01|
0.O000E+00
O.OOOE+00

7.OOOE+01
7.000E+01
7:OOOE+02
0.OOOE+00
0.000E+00

6.000E+04
6.000E+04
6.00004E+|
0.00000E+O
0.000E+00

5.000E+01
5.000E+01
5.000E+01
0.000E+00
0.000E+00

I 1.OOOE+02
1D.000E+02
1.000E+02
0.OOOEE+00
0.000E+00

| 2.OOOE+03
| 2.000E+03
| 2.000E+03
|O.OOOE+OO
|0.000E+00I .OOOE+00

2.000E+03
2.OOOE+03
2.000E+03
0O.OOOE+00
0O.OOOE+00

7.000E+01
7.000E+01
7.000E+01
O.0E+00
O.OOOE+00

7.000E+01
7.000E+01
7.OOOE+01
O.000E+00
0.000E+00

6.OOOE+04
6.OOOE+04
6.000E+04
0.000E+00
0.000E+00

3.688E
not us

___

___

3.870E
not us

___

___

3.870E
not us

___

5.265E
not us

5.265E
not us

___

6.154E
not us

7.366E
not us

Distribution coefficients for daughter Th-228
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

''':lubil ity constant
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nmarv : RESRPD Default Parameters File: Plumbrook Surface Soil Hixture.RAD

Site-Specific Parameter Summary (continued)

. I User
I Input IParameter Default

Used by
(If different fr

6
6
6.
6
.6
6

6
D

5

Distribution coefficients for daughter Th-229
| Contaminated zone (cmz*3/g)
| Unsaturated zone 1 (cm**3/g)

Saturated zone (cm+*3/g)
Leach rate (/yr)

I Solubility constant

| Distribution coefficients for daughter Th-230
I Contaminated zone (cm**3/g)
| Unsaturated zone 1 (cm**3/g)

Saturated zone (cm*i3/g)
Leach rate (/yr)
Solubility constant

| Distribution coefficients for daughter Th-232
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

)

I Distribution coefficients for daughter U-233
f: Contaminated zone (cm**3/g)

:. Unsaturated zone 1 (cm**3/g)
| Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

6.000E+04
6.000E+04
6.000E404

| O.OOOE+00
O.OOOE+00

6.000E404
6.000 E+04

| 6.OOOE+04
0.000E+00
O.OOOE+00

| 6.OOOE+04
6.OOOE+04
6.OOOE+04
O.OOOE+00
O.OOOE+00

|s. oooE+0i
5.000E+01
|5.000OE+01
5.OOOE+01
0.000E+00
O.OOOE+00

5.OOOE+01
5.000E+01
|5.OOOE+01
O.OOOE+00
0.000E+00

5.OOOE+01
5.000E+01
5.OOOE+01
0.0005+00
O.OOOE*00

0.000E+00

8.400E+03
6.000E-06
3.653E+02 |
4.OOOE-01 |
4.700E-01 |
6.600E-01
1.100lE-01
1.000E+00

6.000E+04
6.OOOE+04
6.000E+04
0. OOOE+00
0.OOOE+00

___

6.154E
not us

6. 000E+04
6.OOOE+04
6. OOOE+04
0. OOOE+00
0.OOOE+00

6. 000E+04
6. 000E+04
6.000E+04
0. OOOE+00
0.OOOE+00

Distribution coefficients for. daughter
Contaminated zone (cmi*3/g)
Unsaturated zone I (cmr*3/g)
Saturated zone (cm*43/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone I (cm*03/g)
Saturated zone (cm**3/9)
Leach rate (/yr)

U-234

U-235

6.154E
not us

___

___

6.159E,
not us

5. OOOE+01
j 5.000E+01

5.000E,+Ol
5.000E+01
0.OOOE+00
0.OOOE+00

I 5.000E+01
5.000E+01

| 5.OOOE+01
| O.OOOE+00
0.OOOE+00

5.000E+01
5.000E+01
5 O.OOE+0O0. 000E+00
| .OOOE+OO

8.400E+03
1. 000E-04
3.OOOE+01
4.OOOE-01
7.000E-01
5.000E-01
2.500E-01
2.00|OE400

7.366E
not us

7.366E
not us

7.366E
not us

___

___

>O shows circ

Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/ml*3)
Exposure duration
Shielding factor, inhalation

| Shi'elding factor, external gamma
K ction of time spent indoors

F'' ;ction of time spent outdoors (on site)
Shape factor flag, external gamma
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imary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.rAD

Site-Specific Parameter Summary (continued)

A...;.
I;.. Parameter

| User
Input

I Used by
I (If different frDefault

I 
- I

7
7
7.
7
7
7
7j
'I
'I
'I
'I
*I

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

Outer annular radius (m), ring 1:

radius {m), ring 2:

not used
not used

5.000E+01
7.071E+01

Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer
Outer

annular
annular
annular
annular
annular
annular
annular
annular
annular
annular
annular

radius
radius
radius
radius
radius
radius
radius
radius
radius
radius

Cm),
Cm),
(),
(m),
(m),
(m),
m),
m),

C),
m),

ring
ring
ring
ring
ring
ring
ring
ring
ring
ring

3:
4:
5:
6:
7:
8:
9:.

10:
11:
12:

not
not
not
not
not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used

0.000E+00
0.OOOE+00
0. 000E+00
0.OOOE+00
0.OOOE+00
0. 000E+00
0.000E+00
0.OOOE+00
0.OOOE+00 |

0.000E+00 I

Fractions of

Ring 1
Ring 2
Ring 3
Ring 4'
Ring 5
Ring 6
Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
Ring 12

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)

I 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

Contamination fraction of milk

Livestock fodder intake fox meat (kg/day).

Livestock fodder intake for milk (kg/day)

| Lv'estock water intake for meat (L/day)

I estock water intake for milk CL/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

not used
not used
not used
not used

| not used
not used
not used
not used

| not used
not used

| not used
not used

|7.800E+01
1.500E+01
1.180E+02
5.200E401
1.600E401

| 0.000E+00
| 1.830E+01.
| 4.780E+02
1.000E+00
not used

| 1.000E+00
1.000E+00
5.000E-01
1.000E+00
|1.000E+00.
1.000E+00

I.500E+00
1.700E+01
5.000E+01
1.600E+02
5.000E-01
1.000E-04

2.000E+00
2.732E-01
.0.000E+00
0.OOOE+00
0.000E+00
0.000E+00
0.000E+00 I
0.000E+00 I
0.000E+00 I
0.000E+00 I
0.000+00 I
0.000E+00 I

1. 600E+i02
|l.400E+01
9.200E+01

6.300E+01
5.400E 00|
9.000E-01
3.6505+01 |

5.100E+02 |

1.000E+00 |

1.000E+00
1.000E+00 |
1.000E+00 |

5.000E-01 |

'-1 l

6.800E+01 |
5.500E+01
5.000E+01
1.600E+02
5.OOOE-01 |

1.000E-04 |

___

_ _

_ _

___

___

___

__ _

_ _

_ _

_ _

__ _

_ _

_ _

_ _
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Site-Specific Parameter Summary (continued)

User
Input

I * -Used by
(If different frParameter Default

4 4

9
9
9.
9
9
9

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

3 Wet weight crop yield for Non-Leafy (kg/m+*2)
.3 Wet weight crop yield for Leafy (kg/m**2)
3 Wet weight crop yield for Fodder -(kg/mr*2)
3 Growing Season for Non-Leafy (years)
3 Growing Season for Leafy (years)
3 Growing Season for Fodder (years)
3 | Translocation Factor for Non-Leafy
| Translocation Factor for Leafy

I | Translocation Factor for Fodder
I Dry Foliar Interception Fraction for Non-Leafy

I | Dry Foliar Interception Fraction for Leafy
I | Dry Foliar Interception Fraction for Fodder
I Wet Foliar Interception Fraction for Non-Leafy
: | Wet Foliar Interception Fraction for Leafy
. | Wet Foliar Interception Fraction for Fodder

1 -: athering Removal Constant for Vegetation

| C-12 concentration in water (g/cm**3)
I C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation -carbon from air

I C-14 evasion layer thickness in soil (m)
| C-14 evasion flux rate from soil (2/sec)
| C-12 evasion flux rate from soil (2/sec)
| Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed
DCF correction factor for gaseous forms of C34

I Storage times of contaminated foodstuffs (days):
Fruits, non-leafy vegetables, and grain ,

| Leafy vegetables

Milk
Heat and poultry

| Fish
Crustacea and mollusks
Well water .
Surface water

| Livestock fodder .

| Thickness of building foundation (m)
,- '.k density of building-foundation (g/cm**3)
K:-'.al porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover material-

| 1.500E-01
* 9.000E-02
|. lOOOE+00

not used
| 1.000E+OO
| 2.000E+00

I 7.000E-0l
2.500E+00

| 1.lOOE+OO
1.700E-02
2.500E-02
8.000E-02
1.000E-01
1.000E+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

2.OOOE-05
3.000E-02
2.000E-02
9.800E-01
3.000E-01 |
7.000E-07 |
2.000E-20 |
8.OOOE-01
2.000E-0|
8.894E+0|

-1.400E+0|
1.OOOE*00
2.000E400
2.OOOEiOO0|

2.000E+0 |

7.000E500 |
7.OOOE+00
2.000E+00
1.000E+00
4.500E+01 |

2 .500E-02

9.000E-01
2. OOOE+00
1. OOOE+00
1. OOOE+00
2. OOOE+00

| 7.OOOE-01
| 2.500E+OO
| 1.2OOE+00
| 1.700E-01
| 2.500E-01
| 8.000E-02
1.OOOE-01
|l.OOOE+00
1.OOOE+00

| 2.500E-01
| 2.500E-01
2.500E-01

I 2.50bE-01
| 2.500E-01
2.500E-01

|.2.000E+01

2.000E-05
| 3.000E-02
| 2.000E-02

9.800E-02
3. 000E-0
7. 000E-07
I . OOE-20
6.OOOE-01
2.000E-0
8.894E+02

|.40OOE+01
1. OOOE+00
|l.OOOE*00
2.000E+03
7.0000E+00
7.000E+00
1.0OOOE+00

*l.OOOE+00 |
4.500E+0|

1.5005E-01
2.400E+00
4.000E-02
2.OOOE-01
5.000E-02 I

__ _

_ _

_ _

_ __

___

___

___

___

_ __

_ _

___

not
not
not
not
not

used
used
used
used
used
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Site-Specific Parameter Sumnary (continued)

I User
InputParameter Default

If Used by

I (If different fr
-* 4 4

I

L.

| 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

not used

not
not
not
not
not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used

I3.OOOE-02

|2.OOOE-06
|3.000E-07
2.OOOE-06
2.OOOE+00
5.OOOE-01
2.500E+00
O.OOOE+00

-1.000E+00
2.500E-01
2.500E-01

32
17

257
- U -

Summary of Pathway Selections

KA P- Pathway | User Selection

1 -- external gamma I active
2 -- inhalation (w/o radon)| active
3 -- plant ingestion | active
4 -- meat ingestion | active
5 -- milk ingestion | active

6'-- aquatic foods | active
7 -- drinking water 1 active
8 -- soil ingestion | active
9 -- radon | suppressed
Find peak pathway doses | active
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/c

Jr.a.z:.--'rea:
'imitess:

er Depth:

102400.00 square meters
0.15 meters
0.00 meters

Am-241
Am-243
C-24
Cm-245
Co-60
Cs--137
Eu-155
H-3
Nb-94
Ni-63
Pu-238
Pu-239
Sr-90
U-236

1.500E-01

-1.600E-01'
2. I10E+00
2.200E-01

1. 680E+00
5.850E+01
7.600E-01

2.268E+0l
3.OOOE-01
6. 960E+00
1.700E-01
1. 600E-01
5.490E+00
1.200E-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)

(years):
TDOSE(t):

M (t) :

0. OOOE+00

9.484E+01
3.793E+00

1.OOOE+00

8.990E+01
3.596E+00

3.OOOE+00
8.205E+0l
3.282E+00

1.OOOE+01 3.OOOE+01 3.300E+01 1.OOOE+02 3.OOOE
6.139E+01 3.000E401 2.707E+01 2.517E+00 1.259E
2.456E+00 1.200E+00 1.083E+00 1.007E-01 5.036E

mum TDOSE(t):

V_ "''

9.484E+01 mrem/yr at t - O.OOOE+00 years

r

K
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Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - O.OOOE+OO years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat
io-
lide mxem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

241 2.744E-03 0.0000
243 5.809E-02 0.0006
2 5.416E-07 0.0000
?45 3.063E-02 0.0003
50 9.033E+00 0.0952
.37 7.358E+01 0.7759
.55 5.348E-02 0.0006

O.OOOE+00 0.0000
14 1.073E+00 0.0113
;3 O.OOOE+00 0.0000
:38 1.069E-05 0.0000
39 1.904E-05 0.0000
0 4.972E-02 0.0005
6 1.060E-05 0.0000
I . 0

1 8.388E+01 0.8895

2.674E-04 0.0000
2.828E-04 0.0000
9.582E-05 0.0000
4.023E-04 0.0000
1.384E-06 0.0000
7.391E-06 0.0000
1.179E-07 0.0000
1.601E-03 0.0000
4.982E-07 0.0000
1.670E-07 0.0000
2.665E-04 0.0000
2.756E-04 0.0000
2.702E-05 0.0000
5.946E-05 0.0000

3.288E-03 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

8.515E-03
9.064E-03
1. 652E-01
1.285E-02
5.227E-02
1.781E+00
4 .203E-05
3.879E-03
3.304E-04
2.952E-03
8.452E-03
8.834E-03
3.648E+00
1.235E-03

0. 0001
0. 0001
0.0017
0. 0001
0.0006
0.0188
0.0000
0.0000
0. 0000
0.0000
0.0001
0.0001
0.0385
0. 0000

7.084E-04 0.0000
7.541E-04 0.0000
1.657E-01 0.0017
4.282E-04 0.0000
2.690E-02 0.0003
2.495E+00 0.0263
5.656E-05 0.0000
6.218E-04 0.0000
1.709E-08 0.0000
5.671E-04 0.0000
1.406E-03 0.0000
1.470E-03 0.0000
3.043E-01 0.0032
2.828E-04 0.0000

2.998E+00 0.0316O.OOOE+00 0.0000 5.702E+00 0.0601

K4" Total Dose Contributions TDOSE(i,p,t) for.Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - O.OOOE+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat

ide nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

11 O.OOOE+00 0.0000
13 O.OOOE+00 0.0000

O.OOOE+00 0.0000
.5 O.OOOE+00 0.0000
I O.OOOE+00 0.0000

:7 D.000E+00 0.0000
.5 0.000E+00 0.0000

1.169E-01 0.0012
O.OOOE+00 0.0000
O.OOOE+00 0.0000

6 O.OOOE+00 0.0000
9 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
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
1.910E-04 0.0000
0.OOOE+00 0.0000
0.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
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.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.OOOE400 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00
2.063E-02
0. OOOE+00
O.OOOE+00
0. OOOE+00
O.OOOE+00
0. OOOE+00

0.0000
0. 0000
0. 0000
0. 0000
0.0000
0. 0000
0.0000

0. 0002
0. 0000
0.0000
0.0000
0. 0000
0. 0000

mnrem/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
O.OOOE+00 0.0000
O.OOOE+00 0.0000
6.393E-03 0.0001
0.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+0 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000O.OOOE+00 0.0000

1.269E-01 0.0012 1.910E-04 0.0000 O.OOOE+00 0.0000

1 ...
'I: water independent and dependent pathways.

2.063E-02 0.0002 6.393E-03 0.0002
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Total.Dose Contributions TDOSE(i,p,t) fo. Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

r Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation
io-
lide

?42
243

!45
;O
.37
.55

4
3
38
39
0
6

1

zmrem/yr

2.733E-03
5.789E-02
1.125E-16
3.054E-02
7.874E400
7.119E+01
4.628E-02
O.OOOE+00
1.065E+00
O.OOOE+00
1.056E-05
1.895E-05
4.323E-02
1.029E-05

8.031E+O1

fract.

0.0000
0.0006
0.0000
0.0003
0.0876
0.7919
0.0005
0.0000
0.0118
0.0000
0.0000
0.0000
0. 0005
0.0000

0.8933

mrem/yr fract.

2.645E-04 0.0000
2.802E-04 0.0000

1.977E-14 0.0000
3.989E-04 0.0000
1.201E-06 0.0000
7.114E-06 0.0000
1.014E-07 0.0000
2.541E-22 0.0000
4.919E-07 0.0000
1.491E-07 0.0000
2.616E-04 0.0000
2.727E-04 0.0000
2.336E-05 0.0000
5.734E-05 0.0000

1.568E-03 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000
0.000E400 0.0000
O.OOOE+00 0.0000
0.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.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.00OE+OO 0.0000

Plant

mrem/yr fract.

8.423E-03
8. 980E-03
S.681E-ll
2 .274E-02
4.535E-02
1.714E+00
3. 614E-05
2.442E-20
3.263E-04
2. 637E-03
8.297E-03
8.741E-03
3.156E+00
1.192E-03

4.967E+00

0.0001
0.0001

O.0000
0.0001
0.0005
0.0191
0.0000
0.0000
0. 0000
0.0000
0. 0001
0. 0001
0.0351
0. 0000

0.0552

Meat

mrem/yr fract.

7.008E-04 0.0000
7.472E-04 0.0000

6.640E-10 0.0000
4.260E-04 0.0000
2.334E-02 0.0003
2.402E+00 0.0267
4.864E-05 0.0000
6.935E-20 0.0000
1.687E-08 0.0000
5.069E-04 0.0000
1.381E-03 0.0000
1.455E-03 0.0000
2.637E-01 0.0029
2.728E-04 0.0000

2.694E+00 0.0300

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

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

Water Dependent Pathways

Water Fish Radon Plant

mrem/yr fract.de mrern/yr fract.

1 O.OOOE+OO 0.0000
3 O.OOOE+00 0.0000

O.OOOE40O 0.0000
5 O.OO0E+OO 0.0000

O.OOOE+00 0.0000
7 O.OOOE+00 0.0000
5 0.OOOE+OO 0.0000

2.465E-03 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

I O.OOOE+00 0.0000
I O.OOOE+00 0.0000

0.OOOE+00 0.0000
O.OOOE+00 0.0000

2.465E-03 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
0..OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
7.597E-06 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.000E+0O 0.0000
O.OOOE+00 0.0000

- .

7.597E-06 0.0000

mrem/yr

0.OOOE+00
0. OOOE+00
O.OOOE+00
0. OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00
O.OOOE+00

fract.

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0. 0000
0. 0000
0.0000

0. OOOE+00
O.OOOE+OO
O.OOOE+0O
0.OOOE+00
0.OOOE+OO
0. 000E+00
0.OOOE+00
1.328E-03
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
0.OOOE+OO
O.OOOE+00

1.328E-03

0. 0000
0.0000
0.0000
0. 0000
0.0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0. 0000

0. 0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.O00E+O0 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
9.969E-04 0.0000
O.OOOE400 0.0000
O.OOOE+00 0.0000
O.OOOE400 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

-_

9.969E-04 0.0000

O.OOOE+0O 0.0000
O.OOOE+00 0.0000

0.OOOE+OO 0.0000

t.( water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Wi) and
As mrem/yr and Fraction of Total Dose At t - 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Heat
io-
lide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

24l 2.710E-03 0.0000
'43 5.751E-02 0.0007
I O.OOOE+00 0.0000
'95 3.034E-02 0.0004
;0 5.983E+00 0.0729
.37 6.664E+01 0.8122
.55 3.466E-02 0.0004

O.OOOE+00 0.0000
'4 1.049E+00 0.0128
;3 O.OOOE+00 0.0000
38 1.031E-05 0.0000
39 1.87BE-05 0.0000
0 3.268E-02 0.0004
6 9.701E-06 0.0000

2.587E-04
2.750E-04
0.OOOE+00
3. 921E-04
9.043E-07
6.592E-06
7.494E-08
O.OOOE+00
4.796E-07
1.189E-07
2.521E-04
2.669E-04
1.746E-05
5.333E-05

0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000

0.0000
0 .0000
0.0000
0.0000
0. 0000
0.0000
0 .0000
0 .0000

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.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+OO 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
0.OOOE+00 0.0000

E.24lE-03 0.0001
8.813E-03 0.0001
3.695E-30 0.0000
1.252E-02 0.0002
3.414E-02 0.0004
1.588E+00 0.0194
2.672E-05 0.0000
O.OOOE+00 0.0000
3.181E-04 0.0000
2.102E-03 0.0000
7.995E-03 0.0001
8.557E-03 0.0001
2.359E+00 0.0288
1.108E-03 0.0000

6.856E-04 0.0000
7.333E-04 0.0000
2.826E-29 0.0000
4.216E-04 0.0000
1.757E-02 0.0002
2.225E+00 0.0271
3.596E-05 0.0000
O.OOOE+00 0.0000
1.645E-08 0.0000
4.040E-04 0.0000
1.330E-03 0.0000
1.424E-03 0.0000
1.971E-01 0.0024
2.537E-04 0.0000

7.383E+01 0.8998 1.524E-03 0.0000 O.OOOE+00 0.0000 4.031E+00 0.0492 2.445E+00 0.0298

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mnrem/yr and Fraction of Total Dose At t - 3.O00E+00 years

hater Dependent Pathways

Water Fish Radon

mrem/yr fract.

Plant

mrem/yr fract.ide mrem/yr fract. mrem/yr fract.

11 O.OOOE+00 0.0000
13 O.OOOE+00 0.0000

O.OOOE+00 0.0000
5 O.OOOE+000.0000
'. 0.OOOE+00 0.0000
7 0.OOOE+00 0.0000
5 0.OOOE+00 0.0000

0.OOOE+00 0.0000
0.OOOE+00 0.0000
o.OOOE+00 0.0000

8 O.OOOE+00 0.0000
5 O.OOOE+00 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
0. OOOE+00
O.OOOE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00 I

0.0000
0. 0000
0. 0000
0. 0000
0 .0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0. 0000
0.0000
0. 0000
O.0000

0.OOOE+00
O.OOOE+00
0. OOOE+00
0. OOOE+00
O.OOOE+OO
O.OOOE+00
0.OOOE+OO
O.OOOE+00
O.OOOE+00
0.OOOE+00
O.O0OE+'00
O.OOOE+00
O.OOOE+00
O.OOOE+00 I

0. 0000
0. 0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.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

Meat

mrem/yr fract.

0.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000
0.OOOE+00 0.0000
O.OOOE+00 0.0000
0.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+oo 0.ooob
O.OOOE+00 0.0000
O.OOOE+00 0.0000

0.OOOE+00 0.0000O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 0.OOOE+00 0.0000

I water independent and dependent pathways.
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

Total Dose Contributions TDOSE(i,p,t) 
fox Individual fRadionuclides (i1 and

As mrem/yr and Fraction of Total 
Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)1I?1-
Ground Inhalation Radon Plant Heat

o-

ide mrem/yi fract.

'41 2.632E-03 0.0000

.43 5.614E-02 0.0009

0.000E+00 0.0000

45 2.964E-02 0.0005

0 2.285E+00 0.0372

37 5.283E+01 0.8605

55 1.260E-02 0.0002

0.OOOE+00 0.0000

4 9.927E-01 0.0162

3 0.OOOE+00 0.0000

38 9.491E-06 0.0000

39 1.816E-05 0.0000

0 1.227E-02 0.0002

6 7.879E-06 0.0000

1 5.622E+01 0.9157

mrem/yr fract.

2.393E-04 0.0000

2.571E-04 0.0000

0.OOOE+00 0.0000

3.689E-04 0.0000

3.342E-07 0.0000

5.040E-06 0.0000

2.600E-08 0.0000

0.OOOE+00 0.0000

4.383E-07 0.0000

5.364E-08 0.0000

2.211E-04 0.0000

2.473E-04 0.0000

6.296E-06 0.0000

4.131E-05 0.0000

1.387E-03 0.0000

mrem/yr fract.

0.OOOE+00

0.OOE+600

0.0OOE+00
0. OOOE+00'

0.OOOE+00
0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.000E+00
0.OOOE+00

0.OOOE+00
0.OOOE+00

0. 0000

0. 0000

0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0.0000
0.0000
0. 0000

0. 0000
0.0000
0.0000

* mrem/yr

7.622E-03
8.240E-03
0.000E+00
1.178E-02
1.262E-02
1.214E+00
9.271E-06
0.OOOE+00
2.907E-04
9.4E4E-04
7.011E-03
7.929E-03
8.506E-01
8.583E-04

2.122E+00

fract.

0. 0001
0. 0001
0. 0000
0. 0002
0.0002
0. 0198
0. 0000
0. 0000
0.; 0000
0. 0000
0. 0001
0.0001
0. 0139
0.0000

0.0346

nrem/yr fract.

6.342E-04 0.0000

6.857E-04 0.0000

0.OOOE+00 0.0000

4.052E-04 0.0000

6.495E-03 0.0001
1.701E+00 0.0277

1.248E-05 0.0000
0.000E+00 0.0000

3.503E-08 0.0000

1.823E-04 0.0000

1.167E-03 0.0000

1.319E-03 0.0000
7.107E-02 0.0012

1.965E-04 0.0000

1.784E+00 0.0291

0.O0OE+00 0.0000

0.O0OE+00 0.0000

KA
Total Dose Contributions TDOSE(i,p,t) 

for Individual Radionuclides ti) and

- As mrem/yr and Fraction of Total 
Dose At t = 1.000E+01 years

Water Dependent Pathways 
I

Water Fish Radon Plant Meat

.de mrem/yr fract.

I 0.OOOE+00 0.0000

3 0.OOOE+00 0.0000

0.OOOE+00 0.0000

5 0.000E+00 0.0000

0.OOOE+00 0.0000

7 0.000E+00 0.0000

5 0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.O0OE+00 0.0000

0.OOOE+00 0.0000

S 0.000E+00 0.0000

9 0.O0OE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

mremlyr fract.

0.OOOE+00.0.0000
0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+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

0.OOOE+00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000
0.OOOE+00 0.0000

0.0OOE+00 0.0000

.0.000E+00 0.0000

0.OOOE+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

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.0OOE+00 0.0000

0.OOOE400 0.0000

mrem/yr

0.000E+00
0. 000E+00
0.OOOE+00
0.OOOE+00
0. 000E+~00
0.OOOE+00
0. OOOE+00
0.000E+00
0.000E+00
0.000E+00
0.000E400
0.OOOE+00
0.OOOE400
0.000E+00
0.000E+00

f ract.

0. 0000
0.0000
0.0000
0. 0000
0. 0000
0.0000
0. 0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0. 0000
0. 0000

D. 0000

mrem/yr fract.

0.OOOE+00 0.0000
0.000E+00 0.0000
*0.000E+00 0.0000

0.000E400 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.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

. .

0.000E+00 0.0000

1 water independent and dependent pathways.
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imary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

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

Water Independent Pathways (Inhalation excludes radon)

Ground
io-
lide mrem/yr fract.

241 2.419E-03 0.0001
243 5.207E-02 0.0017
1 0.000E+00 0.0000
N45 2.763E-02 0.0009
50 1.445E-01 0.0048
.37 2.694E+01 0.8981
.55 6.965E-04 0.0000

0.000E+00 0.0000
'4 6.406E-01 0.0280
:3 0.000E+00 0.0000
38 7.474E-06 0.0000
39 1.642E-05 0.0000
0 7.411E-04 0.0000
6 4.338E-06 0.0000

Inhalation Radon Plant Meat

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

1.886E-04
2.090E-04
0.000E+00
3.065E-04
1. 917E-08
2.306E-06
1.245E-09
0.000E+00
3.337E-07
5.443E-09
1.497E-04
1.960E-04
3.364E-07
1.961E-05

0. 0000
0.0000
0. 0000
0. 0000
0.0000
0. 0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000

0.000E+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
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

6. 009E-03
6.698E-03
0.0004E+00
9.789E-03
7.238E-04
5.556E-01
4 .439E-07
0.0004E+00
2.214E-04
9.623E-05
4 .746E-03
6.283E-03
4 .5455E-02
4.075E-04

0.0002
0.0002
0. 0000
0.0003
0.0000
0.0185
0.0000
0. 0000
0.0000
0.0000
0.0002
0.0002
0.0015
0.0000

5.000E-04 0.0000
5.577E-04 0.0000
0.000E+00 0.0000
3.537E-04 0.0000
3.725E-04 0.0000
7.785E-01 0.0260
5.974E-07 0.0000
0.000E+00 0.0000
1.145E-08 0.0000
1.850E-05 0.0000
7.898E-04 0.0000
1.045E-03 0.0000
3.798E-03 0.0001
9.329E-05 0.0000

1 2.801E+01 0.9337 1.072E-03 0.0000 0.000E+00 0.0000 6.360E-01 0.0212 7.860E-01 0.0262

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

Water Dependent Pathways

Water

.de mrem/yr fract.

Fish Radon Plant Meat

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

1 0.OOOE+00
3 0.000E+00

0.OOOE+00
5 0.000E+00

0.000E+00
7 0.000E+00
5 0.000E+00

0.O00E+00

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000

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 0.0000
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.OOOE+00 0.0000
0.O00E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E00 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
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
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
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
0.OOOE+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E+00 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000E400 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0004E+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 0.000E+00 0.0000 0.000E+00 0.0000

k:, ... water independent and dependent pathways.
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mary : RESRAD Default Parameters 
File: Plumbrook Surface Soil MixtUre.Rz.D

Total Dose Contributions TDOSE(i,pt) 
for Individual Radionuclides (iJ and

As mrem/yr and Fraction of Total Dose 
At t = 3.300E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant

o0-

Meat

.ide mrem/yr fract. mrem/yr fract. mrem/yr tract. mrem/yr fract. irem/yr fract.

'41 2.388E-03 0.0001

'43 5.143E-02 0.0019

O.OOOE+00 0.0000

45 2.732E-02 0.0010

0 9.537E-02 0.0035

37 2.431E+01 0.8983

55 4.50BE-04 0.0000

O.OOOE+O0 0.0000

4 8.186E-01 0.0302

3 0.OOOE+00 0.0000

38 7.210E-06 0.0000

39 1.615E-05 0.0000

0 4.858E-04 0.0000

6 3.964E-06 0.0000

1.816E-04

2. 021E-04

O.OOOE+00

2.975E-04

1.246E-08

2.046E-06

7.873E-10

0. OOOE+00

3.197E-07

3.853E-09

1.408E-04

1.888E-04

2.163E-07

1.750E-05

0. 0000

0.0000
0. 0000

O.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

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

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+0O 0.0000

O.OOOE+0 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

.0.000E+00 0.0000

5.786E-03
6.479E-03
0.OOOE+O0
9.502E-03
4 . 703E-04
4 .930E-01
2.807E-07
0.OOOE+00
2.121E-04
6.812E-05
4 .467E-03
6.054E-03
2.923E-02
3.636E-04

0.0002
0.0002
0.0000
0. 0004
0.0000
0.0182
0.0000
0. 0000
0.0000
0.0000
0.0002
0.0002
0.0011
0. 0000

4 .814E-04

5.395E-04

O.OOOE+00

3.455E-04

2.421E-04

6.908E-0l

3.778E-07

O.OOOE+00

1.097E-08

1.310E-05

7.433E-04

1.007E-03
2.442E-03

8.325E-05

0.0000
0. 0000
0. 0000
0.0000
0. 0000
0.0255
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0001
0.0000

_ - - - n .- -. -

1 2.531E+01 0.9351 1.031E-03 0.0000 O.OOOE+00 0.0000 5.556E-01 0.0205 6.967E-01 0.0257

KJ..
Total Dose Contributions TDOSE(i,p,t) 

for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose 
At t - 3.300E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat

de mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

1 O.OOOE+00 0.0000

3 0.0OOE+oO 0.0000

O.OOOE+OO 0.0000

5 O.OOOE+00 0.0000

O.OOOE+00 0.0000

7 0.OOOE+00 0.0000
5 0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

a O.OOOE+00 0.0000

9 O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+O0 0.0000

.0.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.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.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOEt00 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.OOOE+OD 0.0000

O.OOOE+00 0.0000
0.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

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.0ODOE 400 0.0000
O.OOOE+00 0.0000
O.OOOE+00 0.0000

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

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.0O0E*F00 0.0000

0.OOOE+00 0.0000

O.000E+00 0.0000

O.OOOE+00 0.0000

O.OOQE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000

[ I water independent and dependent pathways.

O.OOOE+00 0.0000 O.OOOE+00 0.0000
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unary RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

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

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

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

io-
lide mrem/yr fract. mrem/yr fract. mrem/yr fract. xmremlyr fract. mrem/yr. fract.

241
243

245

137
'55

14
.;

:38
.39
0
6

.

1.679E-03
3.256E-02
0. OOOE+00
1.794E-02
7.096E-06
1. 98DE+00
2.370E-08
0.OOOE+00
3.636E-01
0.OOOE+00
3.089E-06
9.602E-06
3.195E-08
4 .870E-07

0.0007

0.0129
0. 0000
0.0071
O. 0000
0.78 66
0. 0000
0. 0000
0.1445
0. 0000
0. 0000
0. 0000
O.pOOO
0.0000

5.841E-05 0.0000

7.204E-05 0.0000
0.000E+00 0.0000

1.145E-04 0.0000
6.165E-13 0.0000
1.063E-07 0.0000
2.128E-14 0.0000
O.OOOE+00 0.0000

9.157E-08 0.0000
1.289E-12 0.0000
2.720E-05 0.0000
6.179E-05 0.0000
8.449E-12 0.0000

1.030E-06 0,0000

0.OOOE+00

0. OOOE+00

0. 00E+00
0. OOOE+00
0.000E+00

* O.OOOE+00

O.OOOE+00
O.OOOE+00

0. OOOE+00

0. OOOE+00

O.OOOE+00

0. OOOE+00

O.OOOE+00

0.000E+00

0.0000
0.0000
0.0000
0. 0000
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0.0000
0. 0000

1 .862E-03
2.310E-03
0.OOOE+00
3.658E-03
2.328E-08
2.563E-02
7.590E-12
0.OOOE+00
6.077E-05
2.280E-08
8.629E-04
1. 982E-03
1.142E-06
2.14OE-05

0.0007
0.0009
0.0000
0.0015
0. 0000
0.0102
0.0000
0.0000
0.0000
0.0000
0.0003
0.0008
0. 0000
0.0000

1.549E-04 0.0001

1.927E-04 0.0001
O.000E+00 0.0000

1.480E-04 0.0001
l.199E-08 0.0000
3.592E-02 0.0143
1.022E-11 0.0000
O.D0OE+00 0.0000
3.144E-09 0.0000
4.386E-09 0.0000
1.436E-04 0.0001
3.298E-04 0.0001
9.551E-08 0.0000
4.901E-06 0.0000

3.690E-02 0.01471 2.395E+00 0.9518 3.352E-04 0.0001 O.OOOE+00 0.0000 3.639E-02 0.0145

Total Dose Contributions TDOSE(ipt) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - l.OOOE+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat

ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

11 O.OOOE+00 0.0000
13 2.385E-16 0.0000

1.383E-04 0.0001
15 O.OOOE+00 0.0000

0.000E+00 0.0000

17 0.OOOE+00 0.0000
i5 O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

8 O.OOOE+00 0.0000

9 1.065E-12 0.0000

O.OOOE+00 0.0000

O.000E+00 0.0000

2.383E-04 0.0001

O.OOOE+00 0.0000
3.545E-18 0.0000

1.185E-02 0.0047
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.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

2.729E-14 0.0000

0.000E+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

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
7.758E-17 0.0000

1.065E-03 0.0004
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

0.OOOE+00 0.0000-

O.OOOE+00 0.0000

5.974E-13 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000
3.796E-20 0.0000

2.514E-04 0.'0001
0.OOOE+00 0.0000
0.000E+00 0.0000

O.OOOE+00 0.0000

0.OOE+00 0.0000

O.OOOE+00 0.0000

0.00E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

2.938E-16 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

1.185E-02 0.0047 0.000E+00 0.0000 2.065E-03 0.0004 2.514E-04 0.0001

Fi . water independent and dependent pathways.
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mary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

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

As rnrem/yr and Fraction of Total Dose 
At t - 3.OOOE+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

io-
.ide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract.

!41 O.OOOE+00 0.0000

!43 O.OOOE+00 0.0000

O.OOOE+00 0.0000

45 O.OOOE+00 0.0000

0 O.OOOE+00 0.0000

37 0.OOOE+00 0.0000

55 O.OOOE+00 0.0000

O.OOOE+00 0.0000

4 O.OOOE+00 0.0000

3 O.OOOE+00 0.0000

38 0.000E+00 0.0000

39 O.OOOE+00 0.0000

2 O.OOOE+00 0.0000

5 O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.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

0.OOOE+00 0.0000
O.OOOE+00 0.0000

0.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
O.OOOE+00
O.OOOE+00
O.OOOE+00
O. OOOE+00
b.oooE+oo
0.OOOE+00
0. OOOE+00
0.OOOE+00
O.OOOE+OO
O.OOOE+00
0. OOOE+00
0.OOOE+00
O.OOOE+00

0.0000
,0.0000
0. 0000
0.0000
O.0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000

0.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00
O.OOOE+00
0. OOOE+00
0.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00

0.0000 O.OOOE+00

0.0000 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 O.OOOE+00

0.0000 O.OOOE+O0
0.0000 O.OOOE+00
0.0000 O.OOOE+00

0.0000 0.OOOEt00
0.0000 O.OOOE+00

0.0000 0.OOOE+00
0.0000 0.OOOE+00

0.0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

l O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+O0 0.0000 O.ODOE+00 0.0000 O.OOOE+00 0.0000

K4 Total Dose Contributions TDOSE(i,p,t) 
for Individual Radionuclides (i) and

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

Water Dependent Pathways

Water

de mrem/yr fract.

1 3.094E-10 0.0000

3 1.033E-11 0.0000

O.OOOE+00 0.0000

5 *1.547E-11 0.0000

O.OOOE+00 0.0000

7 O.OOOE+00 0.0000

5 O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

1.950E-06 0.0015

:7.662E-06 0.6086
3 5.614E-09 0.0004

1.252E-10 0.0000

8.349E-25 0.0000

Fish Radon

mrem/yr fract.

Plant

mrem/yr fract.

Meat

mrem/yr fract.

5.303E-12
2.135E-13
O.OOOE+00
6. 801E-13
O.OOOE400
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
3.348E-09
1.325E-07
1.082E-10
1.291E-11
7.147E-26

.0.0000,
0. 0000
0.0000
0. 0000
0. 0000
0. 0000
0. 0000

0.0000
0. 0000
0.0003
0.0105
0.0000
0.0000
0.0000

O.OOOE+00
O.OOOE+00
0.OOOE*00
0.OOOE+00
0.OOOE+00
O.OOOE+00
O.OOOE+00
0.0OOOE+00
O.OOOE+00
0.OOOE+00
O.OOOE+00
0.OOOE+00
0.OOOE+00
O.OOOE+00

0.0000
0. 0000
0.0000
0. 0000
0.0000
0.0000
0. 0000
0.0000
0. 0000
0. 0000

0. 0000
0.0000
0. 0000
0. 0000

1.743E-i0
5.817E-12
0.OOOE+00
8.724E-12
0.OOOE+00
0.OOOE+00
O.OOOE+00
O.OOOE400
O.OOOE+00
1.113E-08
4.318E-06
3.164E-09
7.538E-11
4.733E-25

0. 0000
0. 0000
0. 0000
0. 0000
0.0000
O..0000
0. 0000
0.0000
0. 0000
0.0009
0.3430
0.0003
0. 0000
0.0000

rnrem/yr fract.

1.487E-12 0.0000
1.025E-13 0.0000
O.OOOE+00 0.0000

.6.521E-24 0.0000
O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E400 0.0000

O.OOOE+00 0.0000
O.OOOE+00 0.0000

1.404E-09 0.0001

3.698E-08 0.0029

6.886E-11 0.0000
1.459E-11 0.0000

1.152E-26 0.0000

= - .
- - - - -

7.687E-06 0.6106 1.360E-07 0.0108 O.OOOE+00 0.0000 4.332E-06 0.3441 3.847E-08 0.0031

0( water independent and dependent pathways.

K >
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nmary :,RESRAD Default Parameters 
File: Plumbrook Surface Soil Mixture.RAD

Total-Dose Contributions TDOSE(i,p,t) 
f6r Individual RadionuclideF (i) and

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

Water Independent Pathways (Inhalation 
excludes radon)

Ground Inhalation Radon Plant Heat

io-
lide mrem/yr fract.

241 O.OOOE+00 0.0000

243 O.OOOE+00 0.0000

I 0.OOOE+00 0.0000

245 O.OOOE+00 0.0000

50 O.OOOE+0O 0.0000

L37 O.OOOE+00 0.0000

.55 O.OOOE+00 0.0000

O.OOOE+O0 0.0000

34 0.OOOE+00 0.0000

;3 0.OOOE+00 0.0000

:38 O.OOOE+00 0.0000

39 O.OOOE+00 0.0000

0 O.OOOE+00 0.0000

6 O.OOOE00 0.0000

I O.OOOE+00 0.0000

mrem/yr fract.

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

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

mnrem/yr

O.OOE+00
0.0OOOE+00
0.0OOOE+00
0.0OOOE+00
0. OOOE+00
0.OOE+00
0.0OOOE+00
O.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00
0.0OOOE+00
0. OOOE+00
0. OOOE+00

0.OOOE+00

fract. mrem/yr

0.0000 0.000E+0(

0.0000 O.OOOE+O(

0.0000 O.0OOE+OC

0.0000 0.000E+OC

0.0000 O.OOOE+OC

.0.0000 O.OOOE+OC

0.0000 O.OOOE+OOC
0.0000 O.OOOE+OC
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+O0

0.0000 O.OOOE+00

fract. mrem/yr fract.

I

O .0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0 .0000
0.0000
0.0000
0.0000

0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.ODOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+0 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000OE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+OO 0.0000

KJI..
Total Dose Contributions TDOSE(i,p,t) 

for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t - l.OOOE+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat

Wde mrem/yr fract.

11 9.588E-lO 0.0155

13 3.725E-1l 0.0006

O.OOOE+00 0.0000

5 8.417E-10 0.0136

O.OOOE+00 0.0000

7 0.000E+00 0.0000

5 0.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

8 2.759E-08 0.4453

9 2.076E-09 0.0335

O.OOOE+00 0.0000

1.536E-09 0.0248

3.304E-08 0.5333

mrem/yr fract.

1.652E-ll 0.0003
7.403E-13 0.0000

O.OOOE+00 0.0000

1.489E-11 0.0002

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

6.372E-09 0.1351

3.984E-1l 0.0006

O.OOOE+00 0.0000

1.322E-lO 0.0021

6.576E-09 0.1384

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0OOOE+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+OO 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0,0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

mrem/yr fract.

5.402E-lD
2.099E-1-
0. OOOE+00
4.742E-10
0.0OOOE+00
0. OOOE+00
0.0OOOE+00
0. OOOE+00
0.0OOOE+00
0. OOOE+00
1.558E-08
1.170:E-09
0.0OOOE+00
8.139E-10

0.0087
0.0003
O.0000
0.0077

0.0000
0. 0000
0. 0000
0. 0000
0. 0000
0.0000
0.2515
0.0189
0.0000
0. 0141

mrem/yr fract.

4.615E-12 0.0001
3.683E-13 0.0000
0.000E+00 0.0000
4.042E-12 0.0001
0.DOOE+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

2.730E-lO 0.0044

2.254E-11 0.0004
0.OOOE+00 0.0000

2.163E-li 0.0003

3.262E-lO 0.00531.866E-08 0.3012

I l water independent and dependent pathways.
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nmary : RESRAD Default Parameters 
File: Plumbrook Surface Soil Mixture.RAD

Dose/Source Ratios Summed Over All 
Pathways

Parent and Progeny Principal Radionuclide 
Contributions Indicated

[ Product
.) . (i

Branch 
DSR(j, t) (mrem/yr) /(pCi/g)

Fraction* t= O..OOOE+OO l.OOOE+00. 3.OOOE+00 1.OOOE+01 
3.OOOE+01 3.300E+O1 l.OOOE+02

241 An-241 1.000E+0O

241 Np-237 1.OOOE+00

241 U-233 1.OOOE+OO

241 Th-229 1.OOOE+OO

241 EDSRIJ)

1. 330E-01
3. 074E-07
8. 620E-15
4.327E-18
1. 330E-01

1.317E-01
9.349E-07
5.176E-14
6.222E-17
1.317E-01

1.291£-01
2.140E-06
2.392E-13
6.865E-16
1.291E-01

1.202E-01
5.813E-06
1. 607E-12
1.532E-14
1.202E-01

9.707E-02
1.244E-05
6.790E-12
2.380E-13
9.708E-02

9.385E-02
1.304E-05
7.425E-12
2.956E-13
9.386E-02

3. 625E-02
1.091E-05
7. 640E-12
1. 916E-12
3.627E-02

243
243
243
243
.?43
43

Am-243
Pu-239
U-235
Pa-231
Ac-227
EDSR(j)

1.000E+00
1.OOOE+00
1.OOOE+OO
1.OOOE+00
1.000E+00

4.775E-01
1.663E-06
1.531E-15
6.937E-20
3.467E-22
4.775E-01

4 .752E-01. 4 .707E-01

4.957E-06 1.135E-05

1.048E-14 5.256E-14

1.077E-18 1.196E-17

8.726E-21 1.730E-19

4.753E-01 4.707E-01

4.549E-01
3.170E-05
3.917E-13
2.389E-16
7.721E-18
4.549E-01

4.099E-01
7.392E-05
2.066E-12
2.589E-15
1.550E-16
4.100E-0

4 .032E-Ol
7.838E-05
2.336E-12
3. 051E-15
1. 907E-16
4.032E-01

2.326E-01
8.039E-05
5.621E-12
7.008E-15
2.097E-15
2.327E-01

; C-14 1.000E+00 1.854E-01 4.198E-10 1.787E-29 O.OOOE+OO 
O.OOOE+00 O.OOOE+00 6.432E-03

:45 Cxm-245

45 Pu-241
45 Amn-241
45 Np-237
45 U-233
45 Th-229

EC::..:DSR(j)

5 Cm-245

45 Pu-241

15 Np-237

15 U-233

15 Th-229
15 ZDSR(j)

1. OOOE+00

1.000E+00

1. OOOE+00
1.000E+00

1.OOOE+00
1.OOOE+00

2.450E-05

2.450E-05

2.450E-05

2.4 SOE-05

2.450E-05

2.543E-01
5.293E-05
1. 696E-06
1.858E-12
3.697E-20
1.138E-23
2.543E-O1

6.230E-06
1.297E-09
1.161E-13
2.679E-21
1.027E-24
6.231E-06

2.527E-Ol
1.54 6E-04
1.159E-05
2.874E-11
9.601E-19
6.766E-22
2.529E-01

2.497E-01
3.382E-04
5.825E-05
3.286E-10
2.049E-17
3.391E-20
2.501E-01

2.391E-01
8. 066E-04
4. 383E-04
7. 505E-09
1. 174E-15
6.440E-18
2.403E-O1

5. 858E-06
1.976E-08
3.126E-l1
6.333E-18
4.480E-20
5. 877E-06

2.099E-01 2.056E-01 1.089E-01

1.260E-03

2.300E-03
1.163E-07

4.094E-14

7.995E-16

2:134E-01

5.142E-06

3. 087E-OB

1.53 6E-10

6.837E-17

1.791E-18

5.173E-06

1.266E-03
2.590E-03
1.439E-07
5.379E-14
1.187E-15
2.094E-01

5.037E-06
3.102E-08
1.711E-10
8.052E-17
2.400E-18
5.068E-06

5.516E-04
4.954E-03

7.511E-07
4.299E-13
5.529E-14
1.144E-01

2.668E-06
1.352E-08
2.450E-10
1. 627E-16
3.189E-17
2. 682E-06

6.192E-06 6.117E-06

3.789E-09 8.285E-09

8.260E-13 4.207E-12

3.384E-20 3.353E-19
3.017E-23 7.094E-22

6.196E-06 6.125E-06

Co-60 1.000E+00

;7 Cs-137 1.000E+00

5 Eu-155 1.000E+00

H-3 l.000E+00

Nb-94 1.000E+00

Ni-63 1.000E+00

5.429E+00 4.732E+00 3.595E+00 1.373E+O0 
6.675E-02 5.724E-02 4.247E-06

1.360E+00 1.315E+00 1.230E+00 9.727E-01 4.924E-01 4.439E-01 3.531E-02

7.052E-02 6.103E-02 4.571E-02 1.661E-02 
9.180E-04 5.942E-04 3.121E-08

-7.743E-03 2.624E-04 1.076E-40O0.000E+00 
O.OOOE+00 O.OOOE+00 O.OOOE+00

3.577E+00-;.550E+00 3.496E400 3.310E+00 
2.803E+00 2.729E+00 1.212E+00

2.342E-03 1.199E-03 9.553E-04 4.311E-04 4.374E-05 3.097E-05 1.037E-08

3 Pu-238

3 U-234

3 Th-230

3 Ra-226

,:Y.h-2R0
:- iR (j)

1.000E+00
1.000E+00

1.000E+00

1.OOOE+00
1.000E+00

1.045E-01
3.815E-08
8.916E-14
2.197E-15
5. 548 E-18
1. 04 5E-01

1.026E-01 9.884E-02
1.110E-07 2.366E-07

5.781E-13 2.794E-12

3.230E-14.3.531E-13
1.467E-16 3.122E-15

1.026E-01 9.884E-02

8.668E-02
5. 107E-07
1.955E-11
7.290E-12
1.671E-13
8.668E-02

5.868E-02
6.151E-07
8.795E-11
8.933E-11
4.649E-12
5.868E-02

5.523E-02
5.965E-07
9.707E-11
1.071E-10
5.908E-12
5.523E-02

1.068E-02
1.326E-07

1.258E-10

3.494E-10

2.501E-11

1.068E-02



SRAD, Version 6.21 Tj Limit - 0.5 year 04/08i20U4 06:bU Page 28
*nmary : RESRPD Default Parameters File: Piumbrook Surface Soil Mixture.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Product Branch
t)" (j) Fraction*

DSR(j,t) (mrem/yr)/(pCi/g)
t= O.OOOE+00 1.OOOE+00 3.OOOE+00 1.OOOE+01 3.000E+01 3.300E+01 1.OOOE+02

239
239
239
239
239

Pu-239
U-235
Pa-231
Ac-227
ZDSR(j)

1. OOOE+00
1.OOOE+00

2.OOOE+00

l.000E+00

1.161E-01
1.587E-10
9.912E-15
5.673E-17
1.161E-01

1 .148E-01
4 .601E-10

7.006E-14

6. 872E-16

1.148E-01

1.124E-0l 1.042E-01
9.945E-10 2.299E-09
3.405E-13 2.099E-12
6.184E-15 8.455E-14
1.124E-01 1.042E-01

6.256E-02
3.483E-09
6.28SE-12
4 .426E-13
8.256E-02

7. 955E-02
3.508E-09
6.547E-12
4.778E-13
7. 955E-02

2. 606E-02
2.14OE-09
3.199E-12
1.093E-11
2. 606E-02

90 Sr-90 l.OOOE+00 7.766E-01 6.721E-01 5.024E-01 1.813E-01 9.702E-03 6.240E-03 2.462E-07

36
36
36
36
36

U-236
Th-232
Ra-228
Th-228
EDSR(j)

l.000E+00
1. OOOE+00

l.OOOE+00

1. OOOE+00

2.644E-02
2.471E-12
2. 974E-12
2.935E-13
2.64 4E-02

2.551E-02 2.372E-02 1.838E-02
7.028E-12 1.552E-11 3.988E-11
l.99iE-11 9.313E-11 5.432E-10
3.880E-12 3.491E-11 4.067E-10
2.551E-02 2.372E-02 1.838E-02

I - I -

8.730E-03 7.791E-03 4.606E-04
7.592E-11 7.E30E-11 5.022E-11
1.716E-09 1.828E-09 1.821E-09
1.801E-09 1.951E-09 2.225E-09
8.730E-03 7.791E-03 4.606E-04

_

mnch Fraction is the cumulative factor for the j't principal radionuclide daughter:
DSR includes contributions from associated (half-life S 0.5 yr) daughters.

CUMBRF(j)

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

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

�� V-0. .t- 0.OOOE+00 l.OOOE+00 3.OOOE+00 1.OOOE+O1 3.OOOE+01 3.300E+01 1.OOOE+02 3.

41 2.880E+02
43 5.235E+0l

1.348E+02

15 9.830E+0l

) 4.605E+00

37 1.838E+0O
55 3.545E+02

3.229E+03
I 6.988E+00

I 1.863E+04

8 2.393E+02

:9 2.154E+02

3.219E+01

9. 454E+02

1.898E02

5.260E+01

5.955E+10

9.885E+01

5.283E+00

1.901E+01
4.096E+02
9.528E+04

7.042E+00

2.086E404
2.437E+02

2.277E+02

3.720E+01

9.EO1E+02

1.937E+02

5.311E+01

*4.454E+12

9. 997E+01

6. 954E+00

2. 032E+01

5.470E+02

A9.594E+15
7.151E+00

2.617E+04

2.529E+02

2.224E+02

4.976E+01

1. 054E+03

2.079E+02
5. 496E+01
4.454E+12
1.04OE+02
1. 821E+01
* 2.570E+01
1. 505E+03

*9.594E+15
7.553E+00
5.799E+04
2.884E+02
2.400E+02
1.379E+02
1.360E+03

2.575E+02

6.097E+01

*4.454E+12

1. 171E+02

2.882E+02

5.077E+0O

2.723E+04
09.594E425

6.920E+00
5.715E+05

4.260E+02

3.028E+02

2.577E+03

2.864E+03

2.663E+02

6.200E+01

*4.454E+12

2.194E+02

4. 368E+02

5. 632E+01

4 .207E+04
*9.594E+15

9.159E400

6.073E+05
4.527E+02

3.142E+02
4.006E+03

3.209E+03

6.894E+02

1. 074E+02
3.887E+03

2.185E+02

5. 887E+06

7. 060E+02
8.011E+08
*9.594E+15

2.062E+01

2. 412E+09
2. 341E+03

9.591E+02

1. 015E+OB

5. 427E+04

7 .
*1 .
'4.
*1.
#1.

*8.

'1 .

2.

4.

5.

*6.

pecific activity limit
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nmary : RESRAD Default Parameters 
File: Plumbrook Surface Soil Mixture.RAD

Summed Dose/Source Ratios DSR(i,t) 
in (mrem/y1)/CpCi/g)

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

at tmin - time of minimum single radionuclide 
soil guideline

.3 at tmax - time of maximum total dose - O.OOOE+00 years

lide Initial

i) (pci/g)

241 1.500E-01

243 1.600E-01
I 2.llOE+00
745 2.200E-01
50 1.6BOE+OO

.37 5.850E+01

.55 7.600E-O1
2.268E+Ol

14 3.OOE-Ol
;3 6.960E+OO
38 1.700E-01

39 1.600E-Ol
0 5.490E+00
6 1.200E-0l

* tmin
(years)

0. OOOE+00

O.OOOE+00

0.OOOE+00

O.OOOE+00

O.OOOE+00

0.OOOE+O0
0. OOOE+00

O.ODOE+O0

0.OOOE+00
0. OOOE+00

O.OOOE+00

0.OOOE+00

0.OOOE+00

648 + 1

DSR(i,tmnin) G(i,tmin) DSR(i,tmax) G(i,tmax)

(pCi/g) (pCi/g)

1.330E-01
4.775E-01
1.854E-01
2.543E-01
5.429E+00
1.360E+00
7.052E-02
7.743E-03
3.577E+00
1.342E-03
1. 045E-01
1.161E-01
7.766E-Ol
2.335E-01

1.88OE+02
S.. 235E+01
1.348E+02
9.830E+01
4. 605E+00
1.838E+01
3.545E+02
3.229E+03
6.988E+00
1.863E+04
2.393E+02
2.154E+02
3.219E+01
1. 07lE+02

I .330E-01
4 .775E-01
1.854E-01
2.543E-01
5.429E+00
1. 360E+00
7.052E-02
7.743E-03
3.577E+00
1.342E-03
1.045E-01
1.161E-01
7.766E-01
2.644E-02

1.880E+02
5.235E+01
1.34 8E+02
9.830E+01
4 . 605E+00
1. 838E+01
3.545E+02
3.229E+03
6.988E+00
1.863E+04
2.393E+02
2.154E+02
3.219E+01
9.454E+02
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imary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

Parent BRF(i)
j )B' li)

241 Am-241 l.OOOE+00

241 Cm-245 l.OOOE+00

241 FDOSE(j)

237 Am-241 1.OOOE+00

237 Cm-245 1.OOOE+00

M37 Cm-245 2.450E-05

'37 EDOSE(J)

13 Am-241 1.OOOE+00

:3 Cm-245 1.OOOE+O0

3 Cm-245 2.450E-05

3 EDOSE(j)

29 Am-241 1.OOOE+00

29 Cm-245 1.OOOE+00

29 Cm-245 2.450E-05

29 EDOSE(j)

43 An-243 1.OOOE+00

2 ~ m-243 1.000E+00

: ; u-239 1.OOOE+00

9 DOSE(j)

5 Am-243 1.000E+00

i Pu-239 1.000E+00

j EDOSE(j)

:1 Am-243 1.OOOE+00

.1 Pu-239 1.000E+00

1 _DOSE(j)

7 Am-243 1.000E+00

7 Pu-239 l.000E+00

7 EDOSE(j)

C-14 1.000E+00

S Cm-245 1.000E+00

5 Cm-245 2.450E-05

5 ZDOSE(j)

Cm-245 1.OOOE+00

Cm-245 2.450E-05

60 1.OOOE+00

Cs-137 1.OOOE+OO

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

DOSE(j,t), mrem/yr

t- 0.OOOE+00 1.000E+00 3.OOOE+00 1.OOOE+01 3.000E+01 3.300E+01 1.OOOE+02

1.995E-02 1.975E-02 1.936E-02 1.803E-02 1.456E-02 1.408E-02 5.438E-03

3.732E-07
1.995E-02

4.611E-08
4. 088E-13
2.555E-14
4. 611E-08

1.293E-15
8. 134E-21
5.894E-22
1.293E-15

6.491E-19
2.504E-24
2.260E-25
6.491E-19

7.640E-02

7 2.549E-06
21.976E-02

1.4 02E-07
6.322E-12
1. 817E-13
1.4 02E-07

7.764E-25
2.112E-19
7.444E-21
7.765E-15

9.333E-i18
1.4 88E-22
6. 638E-24
9.334E-18

7.604E-02

1.282E-C
1.938E-C

3.209E-O
7.228E-1
9.256E-1
3.210E-0

3.588E-12
4.509E-1
7.376E-21
3.588E-1,

1.030E-11
7.4 60E-2:
1.561E-24
1.030E-1f

7.531E-02

Is
12

7
1
3
7

4
8
D

9. 642E-05
1. 813E-02

8.719E-07

1.651E-09

6. 878E-12

8.736E-07

5.061E-04

1.507E-02

1.867E-06

2.559E-08

3.380E-11

1.892E-06

2.410E-13 1.019E-12
2.584E-16 9.007E-15
1.393E-18 1.504E-17
2.413E-13 1.028E-12

2.661E-07 7.931E-07 1.816E-OE

*1. 857E-O0
1.857E-02

2.449E-2(

2.539E-12

2.539E-21

I .110E-20
1 .586E-15
2.586E-15

5.54 8E-23

9.078E-18

9.078E-18

3.912E-01

5.594E-02
1.371E-06

5.594E-02

1.164E-05

2.853E-10

9.120E+00

7.956E+01

2 1.838E-02
21.838E-02

6 1.677E-15
7.362E-11
7.362E-2I

1.724E-19
1.121E-14
1.121E-14

1.396E-21
I.l00E-16
1. IOOE-16

8. 858E-10

5.560E-02
1.362E-06
5..560E-02

3.402E-05

e. 336E-10

7. 950E+00

7.695E+01

l.799E-0O
1.799E-0,

8.410E-1!
1 .591E-1C
I ..5925-IC

1.914E-18
I5.448E-14
5.448E-14

2.768E-20
9.895E-16
9.895E-16

3.770E-29

5. 493E-02
1.34 6E-06
5. 493E-02

7. 44 OE-05

1.823E-09

6.040E+00

7. 197E+01

5 2.298E-15
L 1.417E-18
2 9.856E-21
6 2.299E-15

7.278E-02

5.073E-06
1. 667E-02
1. 667E-02

6.267E-14
3.678E-10
3. 679E-10

3.823E-17
3.359E-13
3.359E-13

1.235E-18
I .353E-14
1.353E-14

O.OOOE+00

5.260E-02
I .289E-06
5.260E-02

1.774E-04

3.570E-14
3 1.759E-16
3.941E-19
3.588E-14

6.559E-02

1.183E-05
1. 321E-02
1.322E-02

3.305E-13
5.573E-10
5.577E-10

4.142E-16
1.006E-12
1.006E-12

2.480E-17
7.081E-14
7.084E-14

0.OOOE+00 C

4.617E-02 4
1.131E-06 1

5.698E-04
'1.465E-02

1. 956E-06

3.167E-08
3.765E-l1
1. 987E-06

1.114E-12
1.183E-14
1.771E-17
1.126E-12

4.434E-14
2. 612E-16
5.279E-19
4.460E-14

6.451E-02

1.254E-05
1.273E-02
1.274E-02

3.738E-13
5.613E-10
5.617E-10

1.882E-16
04 8E-12

.048E-12

3.052E-17
.645E-14:
.648E-14 3

.OOOE+00 2

.523E-02 2

.108E-06 '

1.090E-03
6.528E-03

I 1.636E-06
1.652E-07
5.390E-11
1.801E-06

1.14 6E-12
9.457E-14
3.578E-17
1.24lE-12

2.874E-13
1.216E-14
7.017E-18
2.996E-13

3.721E-02

1.286E-05
4 .170E-03
4.183E-03

8.993E-13
3.423E-10
3.432E-20

1.121E-15
5.118E-13
5.130E-13

3.355E-16
1.748E-12
.748E-12

357E-02

.396E-02
870E-07

4.617E-02 4.523E-02 2.396E-02

2.772E-04 2.786E-04 1.214E-04

4.347E-09 6.791E-09 6.825E-09 2.973E-09

2.306E+00

5. 690E+01

1.457E-01 9.616E-02

2.880E+01 2.597E+01

7.134E-06

2.066E+00
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mnary : RESRAD Default Parameteis File: Plumbrook Surface Soil Mixture.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Parent BRF(i)

) (i)

DOSE(jt), mrem/yr

t= O.OOOE+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 3.3(JOE+01 1.000E+02

155 Eu-155 1.000E+00 5.360E-02 4.638E-02 3.474E-02 1.263E-02

H-3 1.000E+00 1.756E-01

94 Nb-94 1.000E+00 2.073E+00

53 Ni-63 1.000E+00 9.338E-03

!38 Pu-238 1.000E+00 1.776E-02

14 Pu-238 1.000E+00 6.486E-09

'30 Pu-238 1.000E+00 1.516E-14

:26 Pu-238 1.OOOE+00 3.735E-16

10 Pu-238 1.000E+00 9.431E-19

0 Sr-90 1.000E+00 4.264E+00

6 U-236 1.000E+00 3.173E-03

-236 1.000E+00 2.965E-13

28 U-236 1.000E+00 3.569E-13

5.951E-03 O.OOOE+00

1.065E+00 1.049E+00

8.342E-03 6.649E-03

1.744E-02 1.680E-02

1.888E-08 4.021E-08

9.828E-14 4.750E-13

5.491E-15 6.002E-14

2.493E-17 5.308E-16

3.690E+00 2.758E+00

3.061E-03 2.847E-03

8.433E-13 1.863E-12

2.393E-12 1.118E-11

O.OOOE+00

9.930E-0O

3.001E-03

1.473E-02

8. 682E-08

3.323E-12

1.239E-12

2.840E-14

9. 951E-01

2.205E-03

4.786E-12

6.518E-11

6. 977E-04

0. OOOE+00

8.4OSE-01

3.044E-04

9.976E-03

1.04 6E-07

1.4 95E-11

1.519E-11

7.903E-13

5.326E-02

1. 04 8E-03

9. 111E-12

2.059E-10

4.516E-04

0.OOOE+00

S. 188E-01

2. 155E-04

9. 389E-03

1.014E-07

1. 650E-11

1.821E-11

1.004E-12

3.426E-02

9.349E-04

9.396E-12

2.194E-10

2.372E-08

0.OOOE+00

3. 637E-01

7; 214E-08

1.815E-03

2.253E-08

2.139E-11

5.939E-11

4 .252E-12

1.352E-06

5.527E-05

6.027E-12

2.185E-10

28 U-236 1.OOOE+00 3.522E-14 4.657E-13 4.169E-12 4.880E-11 2.161E-10 2.341E-10 2.670E-10

i) is the branch fraction of the parent nuclide.
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imary : RESRAD Default Parameters File: Plumbrook Surface Soil Mixture.RAD

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

, Parent BRF(i)

j). Ii)

241 Am-241 1.OOE+OO

241 Cm-245 1.000E+00
241 _S(j):

S(j,t), pCi/g
t- 0.DOOE+00 1.OOOE+00 3.000E+00 1.000E+01 3.OOOE+01 3.300E+01 1.OOOE+02

1.500E-01 1.494E-01 1.481E-Oa l.439E-01 1.324E-01 1.30BE-01
O.OOOE+O0 8.327E-06 7.209E-05 7.022E-04 4.479E-03 5.166E-03
1.500E-01 1.494E-01 1.482E-01 1.i46E-01 2.369E-01 1.359E-O1

237 Am-241
237 Cm-245
237 Cm-245
'37 zS(j):

53 Am-241
13 Cm-245
:3 Cm-245
;3 ES(j):

l.OOOE+00

1. OOOE+00

2.450E-05

1.000E+00
1.000E+00
2.450E-05

O.OOOE+00

0. OOOE+OO

0.OOOE+00

0.OOOE+00

O.OOOE+00

O.OOOE+00
0. OOOE+00
O.OOOE+00

4.814E-08

9.002E-13
4.106E-14
4.e14E-08

1.030E-13
9.734E-19
5.911E-20
1.030E-13

1 .418E-07
2.344E-11
3.531E-13
1.418E-07

8.729E-13
7.438E-17
1.4 87E-18
8.729E-13

4 .431E-07
7. 663E-10
3.356E-12
4.439E-07

7.903E-12
7.521E-15
4.321E-17
7. 911E-12

1. 109E-06
1 .478E-08
1. 986E-11
1.124E-06

4 .190E-11
3.563E-13
6.089E-16
4 .226E-11

1.187E-06
1.874E-08
2.265E-11
1.206E-06

4.713E-11
4. 833E-13
7.390E-16
4.761E-11

9.896E-02
1. 970E-02
1.187E-01

2.O11E-06
2.016E-07
6.615E-11
2.213E-06

1.143E-10
9.334E-12
3.560E-15
1.236E-10

29 Am-241
29 Cm-245
29 Cm-245
29 _S(j):

1. OOOE400
1. 000E+00

2.450E-05

0. 10EE+00

0. OOOE+00
0.OOOE+00
0. OOOE+0O

3.268E-18
1. 847E-23
1.405E-24
3.268E-18

8.432E-17
4.276E-21
1.076E-22
8.432E-17

2. 678E-15
1.490E-18
1.094E-20
2. 679E-15

4.851E-14 6.110E-14
2.314E-16 3.496E-16
5.281E-19 7.186E-19
4.874E-14 6.245E-14

6.181E-13
2.594E-14
1.505E-17
6.440E-13

43 Am-243 l.OOOE+00 1.600E-01 1.596E-01 1.587E-01 1.55BE-01 1.478E-01 1.466E-01 1.228E-01

° ZAxn-243

T I' . :-239

9 ES(i) :

1.000E400

l.OOOE+00

0. OOOE+00

1. 600E-01
1.600E-01

4 .593E-06

1.594E-01
1.594E-01

1.369E-05
1.581E-01
1.582E-01

4.460E-05 1.253E-04

1.539E-01 1.423E-01
1.539E-01 1.425E-01

1. 365E-04

1. 407E-01

1. 408E-Ol

3.324E-04
1.083E-01

1.087E-01

5 Am-243
5 Pu-239
5 ES(j):

1.OOOE+00
1. OOOE+00

0. OOOE+00

O.OOOE+00

0.OOOE+00

2.210E-15 1.887E-14 1.760E-13
1.516E-10 4.216E-10 l.091E-09
1.516E-10 4.216E-10 1.091E-09

1. 024E-12

1.762E-09

1.763E-09

1. 168E-12
1.787E-09

1.789E-09

3.990E-12
1.528E-09
1.532E-09

31 Am-243
11 Pu-239
1I ES(j):

7 Am-243
7 Pu-239
7 ES(j):

C-14

5 Cm-245
5 Cm-245

*5 ES (j):

1. OOOE+00
1.OOOE+00

1.OOOE+00
1. OOOE+00

O. OOOE+00
O.OOOE+00
0. OOOE+00

0. OOOE+00
0. OOOE+00
0. OOOE+00

1.54 OE-20
1.585E-15
1.585E-15

1.184E-22
1. 615E-17
1.615E-17

3.855E-19
1.291E-14
1.291E-14

8.305E-21
3.647E-16
3.64SE- 16

1 .103E-17
1.021E-13
1. 021E-13

6.379E-19
7.482E-15
7.482E-15

1.521E-16
3.769E-13
3.771E-13

1. 629E-17
4.781E-14
4.7B2E-14

1.8 45E-16
4.033E-13
4.035E-13

2.049E-17
5.263E-14
5.266E-14

1.002E-15
4.604E-13
4 .614E-13

1.407E-16
6.912E-14
6. 927E-14

2.OOOE+00 2.1OE+00 4.383E-10 1.891E-29 O.OOOE+00 O.OOOE+00 O.OOOE+00 O.OOOE+00

1.OOOE+00
2.450E-05

2.200E-01
5.390E-06
2.200E-01

2. 194E-01
5. 375E-06
2.194E-0l

2.182E-01
5.346E-06
2.182E-0O

2,14 0E-0O
5.243E-06
2.14 OE-O1

2.025E-0l
4. 962E-06
2. 025E-01

2. 008E-01
4 . 921E-06
2. OOBE-01

1. 669E-01
4. 090E-06
1. 669E-01

1 Cm-245 1.OOOE+00

I Cm-245 2.450E-05

60 1.OOOE+00

Cs-137 1.OOOE+00

O.OOOE+00 1.030E-02 2.929E-02 8.135E-02 1.528E-01 1.577E-01 1.620E-01

O.OOOE+00 2.525E-07 7.176E-07 1.993E-06 3.743E-06 3.863E-06 3.968E-06

1.680E+00 1.468E+00 1.120E+00 4.347E-01 2.910E-02 1.940E-02 2.259E-06

5.850E+01 5.669E+01 5.325E+01 4.275E+01 2.283E+Oi 2.078E+01 2.541E+00



Or1LJ, VC.LZ.LbUJ V.L. A-2 .L,.LIILLL - u.- y:tOJ. U's/Ql" Vu..v E £OVe .

nimary RESRAD Default Parameters File: Pluibrook Surface Soil Mixture.RAD

Individual 1Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

P t.

155 Eu-155 1.OOOE+00

H-3 l.OOOE+00

94 Nb-94 i.000E+00

63 Ni-63 l.OOOE+00

238 Pu-238 l.OOOE+00

34 Pu-238 l.OOOE+00

!30 Pu-238 l.000E+00

!26 Pu-238 1.000E+00

:10 Pu-238 1.000E+00

.0 Sr-90 1.OOOE+00

6 U-236 1.OOOE+00

K> r 1-236 1.OOOE+00

28 U-236 l.OOOE+00

28 U-236 l.OOOE+00

S(j,t), pCi/g
t= 0.OOOE+00 1.OOOE+00 3.OOOE+00 l.OOOE+01 3.OOOE+01 3.300E-01 1.OOOE+02

7.600E-01 6.579E-01 4.931E-01 1.797E-01 1.004E-02 6.514E-03 4.143E-07

2.268E+01 3.622E-18 O.OOOE+00 O.OOOE+00

3.000E-01 2.982E-01 2.948E-01 2.829E-01

0. ODOE+00

2.515E-01

0.0OOOE+00

2.471E-01

0.OOOE+00

1.666E-01

6.960E+00 6.256E+00 5.054E+00

1.700E-01 1.680E-01 1.641E-01

0.OOOE+00

O.OOOE+00

O.OOOE+00

0. OOOE+00

5. 490E+00

1. 200E-01

0. OOOE+00

4.619E-07

2.109E-12

3.026E-16

2.336E-18

4.779E+00

1.165E-01

5.833E-12

1.274E-06

1.794E-11

7. 629E-15

1.743E-16

3.621E+00

1.098E-01

2.395E+0C

1. 5I1E-01

3.194E-06

2. 652E-10

2.235E-13

1. 623E-14

1.371E+00

8.934E-02

L1.194E-01

4. 616E-06

9.238E-10

3.237E-12

6.114E-13

8.553E-02

4 .951E-02

1.177E-20

2.837E-01 2.060E-01 1.622E-04

1. 153E-01

4 .596E-06

1.048E-09

3.947E-12

8.023E-13

5. 641E-02

4.532E-02

1.247E-10

5.240E-02

2.395E-0E

3.158E-09

2.172E-11

8.308E-12

5.185E-06

6.276E-03

I .893E-101.700E-11 5.125E-1l

O.OOOE+00 3.337E-13 2.639E-12 1.940E-11 7.029E-11 7.609E-11 1.303E-10

O.OOOE+00 3.749E-14 7.754E-13 2.264E-11 6.428E-11 7.054E-21 1.295E-10

i) is the branch fraction of the parent nuclide.

kLC.EXE execution time - 143.53 seconds
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ATTACHMENT 6
Core Sample Results and Analysis

Core Population
All isotopes

01.
Cs-137
CO-I0
10-55
N11-3
Sr4O
Pu-238
Pu-239.740
Pu-241
.An-2411
Cm-24512416
U-234
11-235
U.-238

Rx Bldg -25sn, Area 22 CTMT -25 f. Canal E
Core Location t5 Core Location S6
C9000101IFLIC1 L0505-01 CS00010IiFL1C3L0506-1

Result MDC Used Disrbution Result MDC Used Dlsrbution
DCUgm DCiam DCvgm r % PCUgrm DCUsm PCUsm #

4.900E00 520E-00 520E600 2.60% 640E-00 5.1DE000 6A.E+00 4.07%
2.861w00 1.70E-01 2386E-0 1.43% 1.17E-02 2.00E-01 1.17E+02 74.32%
1.13E-01 1.00E-01 1.13E-01 5.65% 221E-00 120E-01 221E'00 1.40%
1.70E-01 6.700E01 6.70E-01 33.46% 1.80eEOO 120E001 120E.01 7.62%
1.07E-02 2.70E-01 1.07E-02 53.47% 1.19E 01 1.30E601 130E.01 826%
2.07E-00 6.40E-01 2.07E00 W .03 4.60E-01 440E-01 4.60E-01 029%
4.10E-02 6.90E-02 6S0E-02 0.03% 8.50E4-2 2.90E402 P.50E02 0.05%

* 2.700E-2 5.404-02 SAOE-02 0.03% 1.90E0-2 4.70E-02 4.7JE-02 0.03%
6.00E401 2.60E+00 2.SOE-00 130% - 120E-00 280.E00 20E6.00 1.78%
6.00E-2 2.10E41 2tOE-01 0.10% 1.674E00 3.00E-01 1.67E-00 1.06%

5.00E402 3.90E-01 30E4-01 0.19% 1.60E-02 8.70E-02 .T70E-02 0.06%
6.40E-01 9.00E402 6.40E-01 02#% 7.50E-01 3.000E-2 7.0E0-01 0.48%
1.10E-01 7.70E-02 1.10E-01 0.05% - 1.30E0-2 3.40E-02 340E-02 0.02%
6200-01 4.004-02 620E-01 0.31% .8E-01 3.004-02 8.80E401 0.56%

2.00.E02 100% 1.57E602 100%

PBRF-TBD-D44003, Rev I
Pape FI of F9

Rx Bldg -15 n, SE Area
Core Location 97
C90001011FL1CIL0SO7-01

Result MDC Used Dhsrlbution
PCL#gm PCIrnm PC11gm ¶

3.00E-00 620E-00 520E.00 15.33%
720E401 1.10E-01 720E401 2.12%
1.40E401 240E-01 2.40E-01 0.71%
4.40E01 1.30E-01 1.30E-01 3833%
8.30E-00 980E-00 169.S 00 2e.89%
4.004-02- 5.70E-01 SJOE-01 1.68%
6.00E403 530E-02 5.30E-02 0.16%
1.000E-2 2.60E0-2 2 0OE42 0.o8%

.2.00E4-1 2.50E-00 2.50E-00 7.37%
O.00E0O0 1.DOE-01 1.0E-01 029%
1.00-E1 1.30E-01 1.30E-01 0.38%
720E-01 4.00E-02 720E401 2.12%
2.90E02 7.70E-02 7.70E402 023%
7.80E401 6.00E-2 7JOE-1 2.30%

3396E01 100%

CTMT .25t Area 1S8 Waste HandlIng BWd 415 f Hot Pipe Tunnel .12 f

Core Location #9 Core Location S10 , Core Location #15

C9000101IFLIC3LO5OS4-1 ;: C90001011FLIC3L0507-01 *C90W01D FLICILO5154-1
Result MDC Used Dkrilxosn Result MDC Used Disrbution. Result MDC Used Dlsrlbutlion

pCIgm rCrsm DCVs0n % p:vgM pCi/DVam pC/rgm ¶4 pC/am pCi/om pCI/pm ¶

H-3 1.116E01 5.10E-00 1.11E+01 28.99% ,: 2.70E000 5204E00 206E.00 0.17% 1.60E-00 530E.00 530E-00 0.09%

Cs-137 6.10E-01 8.00E-02 6.10E-01 1.59% 3.15E-03. S.OE-01 3.15E603 98.90% 4.43E-03 1.00E-00 4.43E-03 7607%

Co-." 22E-01 2.10E401 232E401 0.61% -330E-02 1.1DE-1 1.10E.41 0.00% 2.69E-01 3.00E-01 2.69E-01 0.47%

Fe-55 3.10E-00 1230E01 1230E601 33.96% 3E3000 1.40E-01 1.0E601 0.44% 1.90E601 1.70E-01 1.90E-01 020%

N143 .4.10.E00 1.10E601 1.0E-01 28.73% -1.00E400 1.00E-01 100E.01 0.31% 1.61E-02 2.00E-01 1.61E-02 2.79% ,

Sr- . -3.00E-01 4.50E01 4.50E-01 1.18% 120E-00 4.80E-02 120E-00 0.04% 1.01E+03 1.00E-00 1.01E403 17.52%

Pu-238 O.OE O6 .DDE000 .OOE-00 0.00% 1.90E-02 4.80E4-2 4.80E-02 0.00% 6.59E00 5.00E-02 6.59E000 0.11%

Pu-239124
0  

O.D0E004 6.OE-02 6306.02 0.16% 1.10E-02 3.00E-02 300E-02 0.00% 7.58E-00 3.00E-02 7.58E-00 0.13%

Pu-2
4
1 . -2.00E-02 3.00E-02 3.00E-02 0.08#% .. 00E-01 2.90E-00 2.S0E-00 0.09% 7.47E+01 2.70E600 7.47E-01 130%

Ain241 ; O.OOE. 2.004-01 2.0E-01 0.52% .. 6.000-3 1.00E01 1.0E-01 0.00% 130E601 3.00E-01 120E-01 023%

Cm-245246 1.55E-01 9.40E-02 1.55E-01 0.40% 4.40E-02 8.70E-02 B.0E4-2 0.00% 6.95EW00 1.60E-01 6.95E000 0.12%

U-234 7.700-E1 4.00E-02 7.00E-01 1J33 5.50E-01 8.0OE-02 5.50E-01 0.02% 128E000 7.00E-02 128E-.00 0.02%

U-235 1.70E-02 4.70E-2 4.70E-02 0.12% * 5.30E-02 40E4-02 530E-02 0.0% 9.00-.02 9.104-02 9.106-02 . 0.00%

U-23S 7.D0E-01 4.0OE4-2 7.00E-01 133% S.00E-01 4.00E-02 5.00E-01 0.02% 9.10E401 7.00E-02 9.10E401 0.02%

3"33-01 100% 3.18E-03 100% 5.76E.03 100%
��c .. :

H1-3
Cs.137
CO-IC
Fe-SS
W143
Sr-9O
Pu-2311
Pp.239/24

0

Pu-241
Ai,n241
Cm24151246
U-234
U-235
U.238

Hot Pipe Tunnel. .12 f Fan House -126t
Core LocatIon #16 Core Location017 BALA)
CS0O01 01FL1C1L0516-01 : Cs0001011PLICILS17-01

Result MDC Used Disriution Result M1C Used Dlsributon
PCUOm pCvIm pCVgIm % pDCVsm PCI/am pCI/gm ¶4

2.10E+00 620E.00 520E00o 0.44% 620E000 5230E.O 620E400 15.99% H43
2.60E-02 4.004-01 2.60E 02 22.04% . 4.100-01 9.006E-2 4.10E01 1.06% Cs-1S?
8397E00 2.40E-01 8.97E00 0.76% . 2.70E-02 1.10E-01 1.10E-01 028 . Co-

8200E4 140E-01 1.40E601 1.19% 240E-00 1.404E01 1.40E.01 36.11% F45S

S.0E601 2064E-01 S.W0E-01 424% . -3.000EW 120E001 120E-01 30.95% .N3
8.34E+02 2.00E 0 836E-02 70.87% 0.00E000 5.0E0-01 530E-01 129% Sr-90
1.70E-02 5.60E-01 5.60E-01 0.05% . 6.00E-03 5.90E-02 5.90E2 0.15% PuP238
730E-02 5.00E-02 730E-02 0.01% 1.10E-02 3.10E-02 3.10E402 0.08% Pu-2

3
5/240

1.90E-00 2.70E-00 2.70E-00 023% 9.00E-01 3.00E0c0 3.00E-00 7.74% Pu-241

4.60E-02 6.70E402 6.7OE-02 0.01% 9.00E-03 5.30E-02 5JE4-02 0.14% Am-241

O.06E+00 100E-01 1.06E-01 0.01% 120E-01 1.40E-01 1.40E-01 036% Cm-2451246
9.10E-01 6.00E6-2 9.10E-01 0.08% 1.14EW00 4.W0E4-2 1.14E-00 2.94% U-204

6.50E-02 9.30E-02 9.30E-02 0.01% S.E0-02 1.10E401 1.10E-01 028% . U-235

9.10E-01 6.00E-02 9.10E-01 0.08% 1.02E400 4.WE-02 1.02E-00 2.63% U-238
1.16E043 100% - 3.88E041 100%

MEAN
pCVUgm)
624E.00
SS#51-02
626E-00
2.08E001
4 .67E-01
2.31E602
9.33E-01
9.8BE-01

1.14E601
1.93Ei00
10.EW00
e36E-01
7.69E402
7SE4-01

MEAN ST DEV
rw

e.46% 10.57%
34.79% 41.45%
123% 1e3%

18.93% 17e9%
19.71% 1e.76%
11.74% 24.%
0.07% 0.00%
0.06% 0.06%
2.49% 3.19%
029% 035%
0.19% 0.17%
O.S8% 1.15%
0.09% 0.11%
0.97% 1.10%

100.W0%

WCE OF PLANT CORE RESULTS



ATrACHMENT 6
Core Sample Results and Analysis

* Core Population
All Isotopes

* PBRF.TBD-044003, Rev 1
Page F2 of F9

I .

C.14
CS-137
co-so
Ni-63
Sr4O0
Pu-238
Pu-2391240
Pu-241
Ain*241
Cm-2451246
U-234
U-235
U1-23

tlotL oratoryOtt Hat Laboratory Ot
Core LocationIII Core Locaton 12
C90001011FLICILOS11-01 C90001011FLICIL05I12.0

Result MDC Used Disribut8on Result MDC
PC*QM jcygm eCUDM % PC rgm oCigrn

-O.00E-02 520E-00 5.20E-Oo 050% . 600E1 6.2D0E8*
-5.30E-01 8.80E-01 69E0-01 0.09% 2.16E0O1 13-0E00
9.45E-02 S.OE4-01 9.45E002 91.64% 1.13E002 300E-01
1B2ECo0 1.70E-C1 1.82E000 o.1e% 5.79E*00 1.30E-01
2.50E001 5.2E C1 L20E.01 5.04% 1.42E+01 120E-01
1.18E+01 5.00E-01 1.1E8001 1.14% t.08E+02 5B.oDE-1
3.90E-1 5.00E-02 3.90E-01 0.04% 4.eoE4-1 3.00E-02
2.05E4-1 2.90E-02 2.05E-01 0.02% 629E*00 6.0OE-02
220E00 2.90E+00 2.90E-00 028% 6.80EOO 3.10EO
9.90E0OC 9.00E-01 9.900EC0 0.96% I* AE*C0 1.90E401
1.90E401 8.00E-02 1.90E-Ot 0.02% 6.00E4-1 120E.t
3.60E-O 6.00-E02 3.60E01 0.03% 1.04E0*0 3.00E02
9.00E-03 8.90E-02 8.90E-02 0.01% 2.80E402 380402
4.40E01 6.00E-02 4.40E-01 0.04% 8.50E-01 5.00E-02

1.03E-03 100%

Hot Laboratory 0 it
'Core Locaton O1

... C90001011FL1C3LO51341
Used DOsribution Result MDC Used Dhiribution

pCIra % PCUQom ecwrm Cpegm %
.2DE*o0 182% 720E0D0 5.40E-00 720E+00 0.37%

2.16E001 7.57 4.10-E1 1.20+*00 1.20E800 0.06%
1.13E002 39.60% 1.71E+03 6.00-E1 1.71E+03 88.43%
5.790*00 2.03% 2.70E4-1 1.70E01 2.70E401 0.01%
1.42E-01 4.96% -3.OOE0o 1.10E001 .1IOE-01 0.57%
1.08D0*2 37.84% 1.93E002 6.00E0-1 1.93E*02 9.9es
4.80E-01 0.17% 6.50E-01 9.0E-02 6.50E401 0.03%
6.39E-00 2.24% . 5.00E401 4.00E402 5.00-E01 0.03%
6.80E+0o 2.38% . 4.7OEO 3.70E*o0 4.70E000 024%
1.40E000 0.49% 2.90E000 1.OOEo00 2.90E+00 0.15%
6.00-E41 021% 38E0-01 120E-01 3.8E401 0.02%
1.04Eo00 0.36% 9.60E401 4.00E4-2 9.60E401 0.05%
3J0E-02 0.01% 5.10E-02 4.60E-02 5.10E402 O.0%
8.50E-01 0.30% 820E-01 4.00E402 620E-01 0.04%
2.8E502 100% 1.93E-03 100%

H4-3
C-14
Ca-IS?
CI4O-
241-3
Sr-so
Pu-235
Pu-2391240
Pi,-241
Amn-241
Cm-~24-1424
U1-234
U-235
11-23

.40O Laboratory o f
CoreLocationtl * t
C90001011FLIC3LO514-01

Result MDC Used Disriluition
. Corn oCigon pCiwo %

1.70E-00 520OE00 520E-Oo 0.62% t4-3
-*6.00E-1 1-00E00 1"0E600 0.16% C-14
7.750E02 5.OOE4-1 7.75E-02 92.48% : CS-iS7
3.12E8*0 120E-01 3.12E000 0.37% . Co-SO

- 1.10Eo00 1.SOE-01 1250E*01 1.79% NI-63
3.30E-01 4.00-EC1 3-0E*01 3.94% Sr-90
9.70E402 4.90E-02 9.70E-02 0.01% . Pu238
5.90E-01 3.OOE-42 5.90E-01 0.07% - Puw w240
7.00E0-1 2.80E+00 290E-00 033% :Pu-241
320E-01 3.00E-42 320E-01 0.04% *Arn241
.1.07E401 8.90E-02 1.07E-01 0.01% yCm-245i246
8.10E-01 7.00E402 8.10E-1 0.10% U-234
5.90E402 740E402 7A.40E2 0.01% Lo23
6.40E4-1 6.00E-02 6.40E401 O.Oe0 U%23e

8-38E-02 100%

MEAN
(PCUgW
5.70E0OO
6250E00
8.66E002
2.75E000
2.31E001
8.6&SE*1
4.04E4-1

1.92E*00
42300E*
3X0100
3.19-EC1
7S3-01
6.30E-02
6.88E-01

MEAN STD DEV

0.83% 0.67%
1.97% 3.73%

78.04% 25.69%
0.65% 093%
3.09% 2.27%

13.23% 16.82%
0.06% 0.07%
0.59% 1.10%
0.81% 1.05%
0.41% 0.41%
0.07% 0.10%
0.14% 0.15%
0.01% 0.00%
0.11% 0.12%

100.00%

tOT LAB CORE RESULTS

WI
ROLU Fuel Vault



ATrACHMENT 6
Core Sample Results and Analysis

Core Population
Alt Isotopes

PBRF-TBD-0003, Rev I
Page F3 of F9

(:,,
Core Locaton #21
Csooo1O1IFLC1 LO521O1

Result M MDC Used Disribution
PCVOm PC&Igm PclVm %

Cs-137 1.30E-02 l.OVE-01 1.00E4 6.67%
Co-60 4.701E02 1 30E.1 1.30E01 8.67%
U-234 6.00E-01 6.002-02 6.00E.01 40.00% ,
U-2M 6.700E1 3.00E-02 6.70E-01 44.67%

1.Z0E.00 100%



ATTACHMENT 6
Core Sample Results and Analysis

10% Rule Normalized PBRF-TBD-04-003, Rev I
Page F4 of F9

. BALANCE OF PLANT
::_'. 1.

- Fa Bldg -25ft, Area 22 CTMT -25 ftt Canal E
Core Location #5 Core Location #6
C900011 IIFLC1lLO505-01 C90001011FL1 C3L0506-01

Result MDC Used Dlsributlon Result MDC Used Disribution
pCiggm pCi/gm pClPgm pClIgm pCi/gm pCi/gm %

4.90E+00 5.20E+00 5.20E+00 2427% 6AOE+00 5.10E+00 6.40E+00 5.08%
2.86E+00 1.70E-01 2.86E+00 13.35% 1.17E+02 2.OOE-01 1.17E+02 92.81%
1.13E+01 1.00E-01 1.13E+01 52.73% 2.21E+00 1.20E-01 2.21E.00 1.75%
2.07E+00 6.40E-01 2.07E+00 9.66% 4.60E-01 4.40E-01 4.60E-01 0.36%

2.14E+01 100% 1.26E+02 100%

H-3
Cs-137
Co-60
Sr.90

H-3
Cs-137
Co-60
Sr-90

H-3
Cs-137
Co-60

K C Sr-90

H-3
Cs-t37
Co-60

. Sr-90

Rx Bldg -15 ft. SE Area CTMT -25 ft, Area 18
Core Location #7 Core Location #9
C9000101IFLlC1L0507-01 C90001011FLIC3LO509-01

Result MDC Used Disrlbution Result MDC Used Disribution
pCI/gm pCVgm pCi/gm % pCUgm pCI/gm pCi/gm %

3.0OE+00 5.20E+00 5.20E+00 7727% 1.11E+01 5.10E+00 1.11E+01 89.57%
7.20E-01 1.10E-01 7.20E-01 10.70% 6.10E-01 8.00E-02 6.10E-01 4.92%
1.40E-01 2.40E-01 2.40E-41 3.57% 2.32E-01 2.10E-01 2.32E-01 1.87%
4.00E-02 5.70E-01 5.70E-41 8.47% -3.OE-01 4.50E-01 4.50E.41 3.63%

6.73E.00 100% 1.24E+01 100%

Waste Handling Bldg -15 ft Hot Pipe Tunnel, -12 ft
Core Location #10 Core Location #15
C9000I011FLIC3LO507-01 . C90001011FLICIL0515-01

Result MDC Used Dlsrlbutlon Result MDC Used Disrlbution
pC[1gm PCI/gm pCUgm % pCI/gm PCI/gm pCI/gm %

2.70E+00 5.30E+00 5.30E+00 0.17% 1.60E+00 5.30E+00 5.30E+00 0.10%
3.15E+03 8.OOE-01 3.15E+03 99.79% 4.43Et03 1.00E+00 4.43E+03 80.95%
-3.30E-02 1.1OE-01 1.1OE-01 0.00% 2.69E+01 3.OOE-01 2.69E+01 0.49%
1.20E+00 4.80E-02 1.20E+00 0.04% 1.O1E+03 1.00E+00 1.O1E+03 18.46%

3.16E+03 100% 5.47E+03 100%

Hot Pipe Tunnel. -12 ft Fan House -12 ft
Core Location #16 Core Location #17
C9000D11FLlCIL0516-01 * C9000101IFLICILOS17-41

Result MDC Used Disributlon. Result MDC Used Disribution
pC[/gm pCi/gm pClIgm % pCIlgm pCilgm pCi/gm %

2.10E+00 5.20E+00 5.20E+00 0.47% 6.20E+00 5.30Et00 6.20E+00 85.87%
2.60E+02 4.OOE-01 2.60E+02 23.42% 4.10E-01 9.00E-02 4.10E-01 5.68%
8.97E+00 2.40E-01 8.97E+00 0.81% -2.70E-02 1.10E-01 1.I1E-01 1.52%
8.36E+02 2.00E+00 8.36E+02 75.30% 0.00E+00 5.00E-01 5.00E-01 6.93%

1.11E+03 100% 7.22E+00 100%

BALANCE OF PLANT CORE RESULTS

H-3
Cs-137
Co-60
Sr-90

MEAN MEAN STD DEV
(pCI/gm) (%h)
6.24E+00 35.35% 41.38%
9.95E+02 41.45% 41.88%
6.26E+00 7.84% 18.17%
2.31E+02 15.36% 24.93%

100.00%

WL- ;



ATTACHMENT 6
Core Sample Results and Analysis

10% Rule Normalized * PBRF-TBD-04-003, Rev I
Page F5 of F9

HOT LABORATORY

Hot Laboratory 0ft Hot Laboratory 0 ft
Core Location #11 Core Location #12
C90001 D1 FLIC1L-051141 C9000101IFLICIL0512-01

Result MDC Used Disribution Result MDC Used Disribution
pCligm pCI/gm pCilgm % pCCIgm pCi/gm pCI/gm %

Cs.137 9.45E+02 5.OOE-01 9.45E+02 98.58% 1.13E+02 3.OOE-01 1.13E+02 49.83%
Co-60 1.82E+00 1.70E-01 1.82E+00 0.19% 5.79E+00 1.30E-01 5.79E+00 2.55%
Sr-90 1.18E+01 5.OOE-01 1.18E+01 1.23% 1.08E+02 5.OOE-01 1.08E+02 47.62%

9.59E+02 100% 2.27E+02 100%

Hot Laboratory 0 ft Hot Laboratory 0 ft
Core Location #13 Core Location #14
C90001011FL1-3L0513-41 C9000101IFLlC3LO514-01

Result MDC Used Disribution Result MDC Used Disrlbution
pCI/gm PCI/gm pCI/gm % pClgm pCI/gm pCI/gm %

Cs-137 1.71E+03 6.00E-01 1.71E+03 89.85% 7.75E+02 5.00E-01 7.75E+02 95.55%
Co-60 2.70E-01 1.70E-01 2.70E-01 0.01% 3.12E+00 1.20E-01 3.12E+00 0.38%
Sr-90 1.93E+02 6.0OE-01 1.93E+02 10.14% 3.30E.01 4.OOE-01 3.30E+01 4.07%

1.90E+03 100% 8.11E+02 100%

HOT LAB CORE RESULTS

Cs-137
Co-60
Sr.90

MEAN MEAN STD DEV
(PCi/gm) (N.)
8.86E+02 83.45% 22.71%
2.75E+00 0.79% 1.19%
8.65E+01 15.77% 21.56%

100.00%

I~C".
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Attachment A
Radionuclide Distribution Basis for DCGL Determination,
and Final Status Survey of the Plum Brook Reactor Facility

(PBRF)

Addendum 7
RESRAD and RESRAD-BUILD Models Used for

Evaluation of Structural Radionuclide Distribution
Using Core Samples
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- sRESf--BWILr' Dose Program Outptt, Versior 3.22 3o/21/C4 23:31:55 Page: 2

Title : Plumtrook: Duplicate

Input File : C:\Program Files\RtS;AD ramily\BUILD\Flulm brook 25th SOP CORr MHX.bld

Building information . ... ............... .......

r RESrma-BUiLD Table o Contents .

.,,___.____ . .... . ..................... ...... ._ .... ,_,,_

_._ .. .... . ... . ......... . ...... ..... ._.

RESRFr-UILD Input Param~eters ..................... , 2

Building Information ...................... 3

Source Infrmaton .............. 4

For time - O.0CE000 yr

Time specific Parameters . . 8

Receptor-Source Dose Sumary.. . 11

rose by Pathway Detail . . 12

Dose by iuclide Detail . . 23

Full Summary . ............................ 16

Nvt



* RsRPAr-SUILc rose Program Output. Versior. 3.22 10117/04 13:31:5' Fage: 2

/ Title Z. Flumb'rook. Duplicate

Input FilF: C:\Program riles\RCSRADTFar4ly\BUILD\Plum Brook 25th SOP CCRE MIX.b1d

.SAD-BIL,, Input Parameters _

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

,,,_....................... tE._....... .

Number of Sources: 6

Number of Receptors: 1

Total Time : 3.652500E02 days

Fraction Inside : 2.670000E-0O

*--------- Receptor Infortation --------

Receptor Roots x

Im]

I 1 7.500

y Z rracTime Inhalation

In] Irln) Im3/3a6y0

2.500 1.000 1.000 3.36E40l

Ingestion (Dust I

Im2IhrI

O.OOE+00

J.:.
--- Receptor-Source Shielding Relationship ---

Receptor Source Density Thickness Material

19/cm3) Icin)

I I 2.40E400

1 2 2.40E+00

: 3 2.40E.OC

1 4 2.40E.00

I S 2.40E*OO

I 6 2.40E400

0. 00E.00

0.OOE+00

0. OtE. C

0. 0OE.00

O.0OE+00

0. 0 E.00

Concrete

Concrete

Concrete

Concrete

Concrete

concrete

lb, .;



- RESRAZ-BUILD Dose Program Output, Version 3.22 10/17/C4 13:31:55 Pape: 3

t/ Title : Fluffbrook Duplicate

Input File: C:\Prograr Files\RESRADS8Smily\BUILD\Plum Brook 25th SOP CORE MIX.bld

C

Building Information - --

Building Air Exchange Rate: 6O.CE-01 1/hr

Heipht (an)

Area WI2

Air Exchanges fmi3/f.)

<-001: IJ.0E402

*10 : l.80Z+02H1: 3.000 Room I

LAMBDA: E.OOE-01

Area 75.000

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

Deposition velocity: 2.70E-06 Im/si Resuspension Rate: 1.40E-05 (1/5]

(S...:



*- R£SRAD-EUILD Dore Frogram Output. version 3.22 10/17/04 23:31:55 Page: 4 -

Title : Flunbrock Duplicate

Input Pile : C:\Froqram FIles\RtSFAD Fanily\EBJXLD\Flum Brook 25th ECP CORE ?IlX.bld

- Source Information --------

Source: I

Location:: Room : I x: 0.

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Huclide Concentration Dose C

00 y: 2.50 .: 1.SOrml

Area:l.50E40l fml)) Direction: x

4.070E-07 11/hr)

7.OOOE-02

1OOOE-OI

1.820DE04 Idayl

,nversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Subversion

IpCi/m21 ImremlpCil [mrem/pcil. Imrem/yr/

(pCi/m3) 1

FE-SS I.00C-IO 6.070E-07 2.690C-06 O.OOOEC0C

Source: 2

K.. g Location:: Room : I x: 15.OO y: 2.50 z: 1.501 m

Geometry:: Type: Area Area:.ISOC*0l (m2l Direction: x

Pathway

Direct Inoestion Rate: 4.070E-07 [l/hr3

Fraction released to air: 1.000E-02

Removable fraction: 1.00IE-O

Time to Remove: 1.8l02C04 Iday;

Contamination::

kNuclide Concentration Dose Conversion Factor ILibrary: rGR 13 Morbidity

Ingestior Inhalation Submersion

IpCi/21 Imrem'pCi) (mrem/pCi) Imrem/yr/

(pCi/3l)1

Ft-SS 1.OOE-IC 6.070E-07 2C69GE-06 C.000E.00

Li- .



* RESR.AE-2U:LD Dose Frograrr Output. Version 3.22 l0/17/C4 13:31355 Fae: S *-

tJ Titie Flumbrock Duplicate

Input File : C:\Frogram Files\RESRAD-Family\BUILt'\FIum Erook 25th EaP CORE MIX.bld

Source: 3

Location:: Room : I x: 7.

Geometry:: Type: Area A

Path-ay.:

Direct Ingestion Rate:

Fraction released to air:

Removable traction:

Time to Remove:

Contamination::

Nuclide Concentration Dose Cc

50 y: 0.00 z: I.SOjm)

krea:4.SOE0l Im21 Direction: y

4.070E-07 11/hr)

7. 000-02

. 000E-03

1.820.O04 Iday3

:nversion Factor ILibrary: FGR 13 Morbidity

Ingestion Inhalation .Submersion

IpCi/m2l Imrem/pCij Imrem/pCi) Cmrem/yr/

(pCi/m3) 1

FE-55 1.000E-10 6.070E-07 2.690E-06 O.000t.00

Source: 4

Location:: Room . I x: 7.50 y: 5.00 z: I.50(ml

Geometry:: Type: Area Area:4.50E.01 Im21 Direction: y

Fath.ay::

Direct Ingestion Rate: 4.070E-07 ll/hrl

Fraction released to air: 7.000E-02

Removable fraction: I.000E-01

Time to Remove: 1.620E404 (dayl

Contamination::

Nuclide Concentration Dose Conversion Facicr (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

Ipci/m2l Imrem/pCi) (mrem/pCil (mrem/yr/

(pCi/m3I)

FE-55 1.000E-10 6.070E-07 _.69QE-06 .OOOE.00

K..



- rESF.:-EUILD bose F:ogram Output, Versicn 3.22 2C/17/O4 13:31:51 Page: 6

Title : FlumrocoF. Du,;icate

Input File: C:\Frooram Files\RtSRAD Famrily\EUILD\PIurl Erook 25th SoP CORE HIX.bld

Source: S

Location:: Room : I x: 7.50 y: 2.50 z: C.OOml

Geometry:: Type: Area Area:7.50E.01 ls2) Direction: z

Fath-ay

Direct Inpestion Rate: 4.07DE-07 ll/t-r)

Fraction released to air: 7.000E-02

Removable fraction: 1.00E-Ol

.ime to Remove: I.620EC04 Iday)

Radon Release Fraction: O.OOOECO0

contamination::

Nuclide Concentration tose Conversion Factor (Library: FGR 13 Morbidity

PU-241I

A.M-241

PV-239

Ft-238

P-237

-238

U-235

U-234

U-233

PA-il31

TF1-230

TH-22P

AC- 227

rA-226

PE-210

sr-9e

NI-63

FE-!5

Ingestion Inhalation Submersion

IpCi/?21 (mrem/pCi) Imrem/pci lmremlyr/

(pCi/m3))

2.490E400 6.850E-CS 8.250E-03 2.560E-08

2.900C-01 3.640C-03 4.440E-01 9.570C-C5

6.00E-Q2 3.540O-03 4.290EC-0 4.960E-07

7.00CE-02 3.200E-03 3.920E-01 5.10OE-07

O.OOOE4OO 4.440E-03 5.400E-01 1.210E-03

9.700E-CI i.690E-04 1.180E-01 1.600E-04

9.000E-02 2.670C-04 1.23CE-01 9.03O0-04

9.800E-01 2.S30E-04 1.32CE-Q1 8.930E-07

0.CCOOOE* 2.690E-04 1.350C-Cl l.910E-06

0.000C'0 2.06CE-02 1.280EC.C i.010E-04

O.OOOC-0O 5.4SOC-04 3.260C-01 2.040C-G6

O.OOOErOC 4.030E-03 2.160E+00 1.'20£-03

0.0005E00 1.40EO-02 (.720E.00 2.160E-03

0.0000E+0 1.330E-03 8.600E-C3 I.040C-02

O.OOE-OC 5.370E-03 1.360E-02 I.050E-C5

1.170E501 1.S30E-04 1.310E-03 2.310E-oS

1.970E-01 5.77GE-07 6.290E-06 0.COO.E-O

1.690E401 6.070C-07 2.690E-06 0.COOC.0O



*-.RESFAr-F;;LrC oe Frog:am Output, Version 3.22. 1017/04 13:31:5t Page: 7

Title : Plumrock Nuplicate

2nput File C:\Program Files\RESRF.5ramilyA'!IfLE\PluO Brook 25th SOP CORE MIX.bld

Source: 6

Location:: Room: I : 1.50 y: 2.50 z: 3.OOIml

Geometry:: Type: Area Area:7.5GEt.0 Im21 Direction: z

Path-ay

Direct Ingestion Rate: 4.070E-C7 11/hr3

Fraction released tc air: 7.000E-02

Removab2e fraction: l.OOOE-c

Time to Remove: 1.820E+04 Jday)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Suteiersion

IpCi/m21 (mrem/pCi) (mrem/pCiI Imrem/yr/

(pCi/m3JI

FE-55 I.OOOE-10 6.0Q0E-07 2.690E-06 OOOOE00

KU



RESRAE-EUILO Dose Program Output. Version 2.2 101f7/04 1:21:55 Page!

STitle : Flumbrook Duplicate

Input rile C:\Progran Files\RESRADBFanrily\SUILD\Plum Erook 25th BOP CORE MIX.bld

-luation Time: C.0000000.O0C yearn

._.__._.___._ _._.......................

.... .... _...........__. __.... _.........

Assessment for Time: I ---

Tire -0.00E+00 yr ...

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

_ ._ .... ..... . l_...............

-------- Source Information --------

Source: I

Location:: Room : I x: 0.00 y: 2.50 :: 1.50 mal

Geometry:: Type: Area Area:1.50E+02 (rr23 Direction: x

Patbway

Direct Ingestion Rate: 4.010E-07 12/brf

Fraction released to air: 7.000E-02

Removable fraction: 1.0000E-0

Time to Femrove: I.V20E04 (dayl

Contamination: Nuclide Concentration

IpCi/r)21

rF-55 1.00CE-20

Source: 2

Location-: Room :1 x: 15.00 y: 2.50 S : 1.50 [ml

Geometry:: Type: Area Area1.50C-01 W)21 Direction: x

Pathway

Direct Ingestion Rate: 4.010E-07 [1/hrl

Fraction released to air: 7.000E-02

Femovable fractIon: 1.000E-01

Time to Femove: I.20E004 Idayl

Contaminaticn:: Nuclide Concentration

1pCim2J

FE-SS 1.000E-10

P.-



RESRAr-SnULr rose Procraw. output. Version -.. 2- 1C1/7/04 1 P:31 Page: 9

Title : Plumbrook Duplicate

Input File : C:\Program Files\RCSRAPCFarily\EUILD:Plum Erook 25th SOP CORE MIX.bld

uation Time: 0.00000DOE.00 years

Source: 3

Location:: Room : 1 x:

Geometry:: Type: Area

Fathway

Direct Ingestion Pate:

Fraction released to a:

Removable fraction:

Time to Remove:

7.50 y: 0.00 z: 1.50 [ml

Area:4.50t01 [m2) Direction: y

t 070E-01 |Ithr)

ir: 7.00OE-02

I. OOE-O1

I.S20E+04 [day)

Contamination:: NuClide Concentration

1pCi/m2n)

Fr-SS l.OOOE-10

Source: 4

Location:: Room : I x: 7.50 y: 5.00 7: 1.50 1m)

Geometry:: Type: Area Area:4.50E+Ol [m2) Direction: y

Patbway::

Direct Ingestion Rate: 4.0r0E-07 11hrl

Fraction released to air: 7.000E-0O

Removable fraction: 1.00E-O1

Time to Remove: I.020DE04 (day)Ir

Contamination: Nuclide Concentration

IPci/m2)

rE-IS 1.000E-I0

Source: I

Location:: Room : 2 I: 7.50 y: 2.50 :: 0.00 [al

Geometry:: Type: Area Area:l.50E-01 [m2) Direction: r

Pathway

Direct Ingestion Rate: 4.070E-07 11/hr)

Fraction released to air: 7.000E-02

Removable fraction: l.0GOE-O2

Tire to Remove: 1.20Et04 [day]

Contamination:: Nuclide Concentration

[pci/m:)

PU-241 2.490tE00

AH-241 2.900E-CIF



*- RrsRAr-Eu1JLr t'os Fogramr Cutput, Verricr. 3122 1/1Q7/04 13:31:5- Fage: 10

K Title : Plumtroo; Duplicate

Input File : C:NProoram rile3\RESRAD-rar.ly\BUILD\Flun Brool 25th SOF CORE YlX.tld

uation Time: 0.QOOOOOOOE*00 years

PU-239

PU-239

NP-237

0-238

U-235

U-234

0--233

PA-231

TH-230

TH-229

AC-227

RA-226

FE-210

SF-90

Nl -63

tE-S5

6. OCOE-02

7. ODE-02

0.OOOE.00

9.7COE-Cl

9. OOE-02

9. OOE-01

O.OOOE-00

O.OOOE-00

O.D OrE4O

0. 00CE00

0. 0CEC00

0. OOOE-O0

O.OOOE+OC

I .170E+02

1. 970E.01

1.8 90E+01

source: 6

Location:: Room : I x: 7!

Geometry:: Type: Area J

Path-ay

Direct lngestion Rate:

traction released to air:

Removable fraction:

Time to Remove:

50 y: 2.50 z: 3.00 fm]

krea:7-50O'1 I.m2- Direction::

4.070E-07 11/hr]

.7 00E-02

2 .OOOE-01

l.e20rE04 Iday)

Contamination:: Nuclise Concentration

(pCi/mI]

E-55 2.000EI-l0

I.



*- RESPAr-SVULD lose Frograsr Ok:ut. Versior 3.22 10/1704 134 31:55 Page, 11

_ Title: Flumrook Duplicate

Input File: C:\Program Filea\rESF.ADFarriY\BUILD\Flun, Brock 2!th SOP CORE MIX.bId

_luation Time: O.00000000&000 years
F --

.................... .- .. ..... a .............

............. ....................... _...

- RESFAv-BUILDrose Tables--

.... ............................ .................................. .. _

Source Contributions to Receptcr Dcoses

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

Inremil

Source source Source Source Source Source Total

1 2 3 4 S 6

Receptor 2 7.6SE-20 7.68E-20 2.30E-19 2.30E-19 4.00E-OS 3.84E-19 4.00E-05

Total 7.68E-20 7.68E-20 2.30E-19 2.30E-I9 4.O0E-05 3.84E-19 4.000-o5

K)

rJ\:'



*RESRK-B01L1' Doss Prograrn Ottpvt Version 3.22 10/17/04 13:31:55 Page: 12

Title : PlCmrook Duplicate

Input File : C:\Frogram riles\RESRAD ramily\BILD\Fllum Brook 25th EOt CORE MIIX.bld

(haluation .;me: O.OOOOO0OE.00 years

Pathway Detail of Doses

Imreml

Source: I

Receptor

Total

External

Q. OOE+00

O .COE 00

Deposition Immersion Inhalation Radon Ingestion

O.OOE+OO O.OOE-OO 1.041-21 O.OOEOO 7.58E-20

O.OOEOO V.OO.EOO 1.04E-21 O.OOEOO 7.58t-20

Source: 2

Receptor

I

Total

Source: 3

Receptor

I

Total

W\ ...
Source: 4

Receptor

T

Total

External

O .OOE+00

0.OOE 00

External

O. OOE+OO

V.OO.+OO

External

CL O.E-00

0. 0OEO00

Deposition lIisersion

O.OOE0OO 0.OOE-0O

O.OOE+OO O.ODELOO

Deposition lnmersion

O.OOEOO O . OOEOD

O.00LOO O. OOE-0

Deposition Irinersion

O.VOELOO O.OOEL00

O.OOCE-OO Q.OOE.O

Inhalation Radon

l.04E-21 0.OE+LOO

l.04E-21 O.OOE+00

Inhalation Radon

3.llE-21 V.OOE+00

3.I1E-21 O.OOE+OO

Inhalation Radon

3.IIE-21 O.OE+0OO

3.11E-21 0.OOL.OC

Ingestion

7. 58E-20

7.58E-20

Ingestion

2.27E-19

2.27E-l9

Ingestion

;27 E-l 9

2 .27E-19

Source: S

Receptor

I

Total

Source: e

Receptor

Total

External

I .2iE-06

I .21E-Q6

Exte rna 1

C. Q0E+O0

C. ODOEO0

Deposition lerersion Inhalation Radon

1.56E-15 9.5IE-13 I.03E-CS l.lIl-21

1.56E-IS 9.51E-13 1.03E-OS I.IIE-21

Deposition lsrersion Inhalatior Radon

0.CfOE+00 CV.OOE4 5.19E-21 O.00t.OO

O.OCEfOO V.0Ot.OO S.l9E-21 O.OOE+0O

Ingestion

2.84E-OS

2. 84E-O5

ingestion

3.179E-I9

3.79E-19

.C



'1 RESAr-BUILD Dcse Program OUt;Jt. Versicn '.22 l6/l'fO4 13:31:55 Page: 13

T Title : Flrmcrock ruplicete
Input File: C:\Program Files%\FSRAD Farily\EUILDF\lum Erook 25th SOP CORE t5'X.bId

_luaticr. Time: 0.000000OOE.O years

Nuclide Detail of Doses

(mrem)

Source: I

Nuclide Receptor Total

1

rt-55

rE-5' 7.68E-20 1.66E-20

Source: 2

Nuclide Receptor Total

FE-55

E-s55

Fr.. 3

7.68E-20 7.68E-20

HNclide Receptor Total

rE-,'5 ..3GE-19 ... .3QE-19

Source: 4

Nuclide Receptor Total

FE-55

r£-55t .. 30E-19 2 .30E-19



* S- Ar-El2LD 'ose Frcgram Output. Version 1.22 10/17/04 13:31:55 Page: 14

KJ Title : Flumbrook tuplicate

Input rile : C:\Frogram riles\RESAD-r arrily\DUILD\Plum Brook 25th SOP CORE MIX.bld

luation .ime: 0.000000008E00 years

Source: S

I'uclide Receptor Total

PV-241

PF-241

A.M-242

NF-237

U-233

TH-229

Aff-242

AM-242

NP-237

U-233

TH-229

PU-239

PU-239

U-235

PA-231

AC-227

Pu-238

PU-23E

V-234

26

PE-210

t-238

U-238

U-234

-H-230

ELA-226

PB-2 10

u-235

U-235

PA-231

AC-227

u-234

U-2334

TH-230

EA-226

PE-210

SF-95

50-90

NI-63

N1-63

rE-55

rE-s5

I.62E-06

'.04E-08

9.66E-15

1.17E-21

3.4SE-25

2 .04E-05

2.23t-22

3.42E-29

1.27E-22

2.07E-06

1.84E-26

2.15E-20

4.20E-22

2.1 8E-06

4.85E-13

3.27E-18

S. 13E-22

7.61E-24

4 .668-06

6.74E-12

4.54E-27

1.23E-20

I. 06E-22

5.62E-07

9.82E-II

2.56E-12

4 . 81E-06

4.E6E-2ll

2 .f1-24

2 .87E-16

1.62E-06

7.04E-08

9. 66E-15

I.17E-21

3. 4 9E-25

1.04E-05

2.13E-12

3.42E-19

I .27E-22

2. 07E-06

I.84E-16

2A.1SE-20

4.20E-22

2.18E-06

4.85E-13

3.278-1E

8.13E-22

7.61E-24

4.66E-06

f.74E-12

4.54E-I .

1.13E-20

1.06E-22

5.62E-07

9.82E-12

2.56E-12

4.8IE-06

4.865E-1

2.61E-14

1.e87-16

2.35E-0C 1.35E-05

8.28E-08 8.28E-08

7.26E-08 7.26E-08

kI



R RESRAD-BUILL DOst ProgranM OJtpLt, VersiGn 3.22 10/17/04 13:31:55 Faqe 15

J Title : Flumbrook r'ulicate

input Pile C:\Pxogram Fites\RESRAr._ramily\Eu:D\Flum Brook 25th BOF CORE HIX.bld

I 1Oation Time: 0.00OO0000EE00 years

Source: 6

Vluclide Receptor Total

I

Fr-55

ME-55 3.64E-19 ; 84E-19



- RESUR-EU:Lr Dose Frogram Output. Versicon 3.22 IC17/04 13:31 55 Page: 16 '

/ 9 Title : Flunbrco. Duplicate

Input File : C:\Proqram riles\RESRAD ramiy\BUILD\Plum Erook 25th BOP CORE MIX.bld

_11 SD ibry

__ _ _ _ _ ._... ....... .... ... . .. ..

... RrSRAD-BUILD Dose (Time) Tables -

___------ -_----_-----------

- ------- ____________________._-l______.__

Receptor Dose Received for the Exposure Duration

(mrem)

Evaluation Time lyri

0.00r*00

I 4.00E-O0

Receptor bose/Yr Averaged Over Exposure Duration

O OQE+00

1 4 . 0E-0S

(mrem/yr I

Evaluation Time lyr]



RESPAC-BTRhLr rose Frogran Output. Versirn 3.22.20/17/04 13:35:31 Fage: I

Title : Flumbrook. Duplicate

Input F:le: C:\Frooram ralestRESRAD Famiy\EBULD\PlcM Brook 75th fOP CORE MIX.bld

fttt
S -. ............... .....................

.-- R~sAD-BUILD Trable cf Contents ...

RrSRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time - 0.00r.00 yr

Time Specific Parameters ...... ........ 7

Receptor-Source Dose Sunmary .......... 10

Dose by Pathway Detail ................ 11

Dose by Nuclide Detail ..... ........... 12

full Surrnary ............................. 14

KS.



K >.. ECSRAD-EBUILD Vo e Frocrzan Output, Versicn 3.22 10/17/04 1':35:22 Page 2

TItle FIluftrook tPupicate

Input File : C:%Prograsr F:Ies\RESRAtr ramily\BUZLO\Pluirm Erook 75tb SBOF CORE MIX.bld

Ido,_

.... .... _. ....... __._._....... .......

........ ............ _. _.. 0.........

... 2.....

.RESRAD-BUIL0 Input Farasneters

.. h._......-.-.----'---------------.---ZZ....Z'

.............. .......... ............. ........ _. _ .__

IPumber of Sources 6

llumber of Receptors: I

Total Tiame : 3.652500E+02 days

Fraction Inside : 2.67000D5-01

------- - Receptor Information --..-.

Receptor Room x

(l5'

I I ' 7.500

y z TracTime Inhalation Ingestion [Dust)

[ml (m3l (m3/day) (m2fihr|

2.500 1.000 1.000 3.36E+02 0.00+00

1.
--- Receptor-Source Shielding Relationship ---

Receptor Source Density Thickness Material

IQ/cMlT)1 Icm)

I I 2.40E-00

2 2 2.40E+00

1 3 2.40E5-O

2 4 2.40E+00

1 5 2.40L+00

1 6 2.40Q-00

C. O0E+00

C.OOE+O0

O.OOEOD

0 05.00

O.OGE+O0

0.00O00

Concrete

Concrete

Concrete

Concrete

Concx ete

Concrete



K'-I
'RESRA-ESILD tege Frogra, Output. Version 3.-2 10/11/04 13:35:31 Fage: 3

Title: Plumbrock rkplijate

Input rile: C:\Program rilesR SRAt Family\E(JILD\Flum Srook 75th SOP CORP HIX.bld

- Building Information --a--i--

Building Air Etchange Rate: 8.00E-01 1/hr

Height Iml

Area ImZJ

Air £xchanges 1m3/hrl

HI, 3.000 Room 1

* LINMDA: 6.00E-01

<-001: 1.60E+02

010: I.8.0E+02

Area 75.000

iDepogitlon velocity: 2.701-06 IM/13 I3esuspension Pate: 1.IOLE-O5 [1/si



tR RESRAD-Bl'JL Cove Program output, Ver-ion -.- : 3/ifI 13:35:31 Page: 4

Title : Flumorcoi; Duplicate

Input File : C: Frogram Files\RCSRAD Family\EUILD\Plum Prook 75th SOP CORE MIX.bid

Source Information .---.-t -

Source: I

Location:: Poon.: I xa 0.00 y: 2.50 :- I.SOlml

Geometry:: Type: Area Area:l.50LO0l Im21 Direction: x

Pathway

Direct Ingestion Rate: 4.010E-07 11/hr)

Fraction released to air: 7.000E-02

Removable fraction: I.00OE-DI

Time to Remove: 5.270E.04 [day)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m-l Imrem/pCil Imrern/pCil (mren/yr/

Jpci /m3) I

EU-154 1.000E-10 9.550E-06 2.068O-04 7.180E-03

'"'rce: 2

k J (7- Location:: Room : 3 x: 25.00 y: 2.50 :: 1.501m)

Geometry:: Type: Area Area:1.50E-0I Im2) Direction: x

Pathway::

Direct Ingestion Rate: 4.070E-07 11/hr)

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 5.210E.04 (day)

Ccntamination::

iouclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/mnl Imrem/pciJ (mrtm/pcil Imrem/yr/

tpCi/m31

E5L-154 I.COOE--O 9.550-Of 2.60E-Co .180E-03

,[f '. - .
t .!,



- FESRAO-EUILD rose Program Output. version 2.2Ž :0/11/04 23:35:31 Page: 5

Title : Flumtrook Duplicate

Input rile : C:\Program F;les\RESRA -ramily\Bkf:Lr\Plum Brook 75th BOP CCRE MIX.tld

(t:..
Source: 3

Location:: Room I x: 7.50 y: 0.00 :: 2.50lmj

Geometry:: Type: Area Area:4.50E001 [m21 Direction: y

Pathway

Direct Ingestion Rate: 4.070E-07 (I/hr]

Fraction released to air: 7.0OOE-02

Removable fraction: 1.00O-O0

Time to Remove: 5.2700404 Iday)

Contamination::

Nuclide Concentration Lose Conversion Factor (Library: FR 13 Morbidity

Ingestion Inhalation Submersion

(pCi/rC) (mrem/pCil (mrem/pCi] If(rem/yr/

tpCi/m3) 1

EU-154 2.000E-10 9.550E-06 2.660E-04 7.180E-03

Source: 4

Location:: Room : I x: 7.so y: 5.00 z: 1.50(3n

Geometry:: Type: Area Area:4.50E+02 Im21 Direction: y

Pathway :

Direct Ingestion Rate: 4.070E-07 11/hr]

K > Fraction released to air: 7.000-02

Removable traction: 2.00O0-01

Time to Remove: 5.2^7QE04 (day]

Contamination:

Nuclide Concentration Dots Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

pCi/mt] jmrem/pCi) Imrem/PCi) (mrem/yr/

(pCi/m3)1

01-15 4 1.000E-IC 9.55Q-06 2.860E-04 7.10E0-03

rt.-



* RESRkz--U!Lr Dose Fr-ogram Cutput. Version 21 10/27/&4 23:35:2 Fage: 6

Title Flumorook ruplicate

Input File : C:\Prog:am Files\RrSRADr Family\SUILD\Plujr Brook 75th SOP CORE MIX.bld

Source: S

Location:: ROOM I x: '7.50 Y: SQ.50 : O.OO(Im

Geometry:: Type: Area Area:7.50.E-0 (unr Direction: z

Pathway::

Direct Ingestion Rate: 4.070E-07 Il/hr]

Fraction released to air: 7.00GE-02

Removable fraction: 1.OQOE-01

Time to Remove: .270E-04 (day)

Contamination::

NuC3ide Concentration Dose Conversion Factor (Library: FGR 13 Horbidity

Ingestion Inhalation Submersion

IpCi/2h) 1mrem/pCiJ Imremr/pCi) mrem/yr/

(pCi/m3) 1

CS-137 3.4800E.O 5.000E-05 3.190E-05 3.190E-03

CO-60 1.230E*00 2.690E-05 2.190E-04 .1.470E-02

Source: 6

KA 7.

Location:: Room : I x: 7. 50 y: 2.50 z: 3.00;m)

Geometry:: Type: Area Area:7.50E001 (in?) Direction: z

Fath-ay

Direct Ingestion Rate: 4.070E-07 I2/hrl

Fraction released to air: 7.000E-02

Renovable fraction: I.000o-OI

Time tc Remove: 5.2700.04 (dayj

Contamination::

Nucline Concentration rose Conversion Factor fLibrary: rGR 13 Morbidity

Ingestion Inhalation Submersion

FPCiIn?2 fm-em/pCi" I(mrem/pCi) (mremlyr/

(pCi/mn) I

EU-154 1.OOOE-10 9.550E-06 2.8600-04 7.180E-03

;.



* RESRAr-BUILV rose Program Output. Ve:sion :.22 2O2]/O4 13:3!:32 Page: . -> title : Plumbrook Duplicate

Input File: C:\Program Files\PESRAD Farily\BU2LL\Plum Erook 75th SOP CCRE )tlX.bld

r-11uatlon Time: O.OOOOOODOE40O years

:"';

_.,___._.__.________.... ................... !................. __._____..____................___._.__.____.________.
- Assessment for Time: I ---

___ Time -0.OOE+OO yr

__._............._.__0_._.___._._.._________..

____._0._____.........__....____...___._.____.

------- Source Infrmation ------

Source: I

Location:: Poom : I x: 0.

Geometry:: Type: Area

Pathuay::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Pemove:

00 y: 2.50 2: 2.S0 1m]

P.rea:2.50E.01 jm2) Direction: x

4.070E-07 WM/hrj

7.000-02

2. 000E-Ol

S. 270E+04 .Iday)

K>r Contamination:: Nuclioe Concentration

!pci/Mn22

EU-254 l.OOOE-J0

Source: ,

Location:: Room : I x: 15.00 y: 2.50 -: 1.50 Dnm

Geometry:: Type: Area Area:1.5E001 Dem21 Direction: x

Fath.ay::

Direct Ingestion rate: 4.017L-C7 I1/hr)

rraction released to air: -. OOOE-02

Pemovable fraction: 1.000E-0O

Time to Pemove: -. 270E.04 Iday)

Contarn nation:: Noclide Concentratict

I PC i I.:I

EUJ-S4 1.00QO-10

Ir-.



- *- RESRAI-OU:LD Dose Prograr Cutput, Version 3.22 10/17/04 13:35:31 Page: E

"Title: Plumbrook Duplicate

input File : C:\Prograin Fi1s\RESRAD-Family\BVILD\Plum Brook 75th POP CORE MIX.bld

' uation Time: 0.000000000+00 years

:.U :

Source: 3

Location:: Room : I X: 7.50 y: 0.00 5: 1.50 (ml

Geometry:: Type: Area Area:4.S0E-01 1m21 Direction: y

Path-ay::

Direct Ingestion Rate: 4.070E-07 (2/hr)

Fraction released to air: 7.000E-02

Removable fraction: 2.000E-02

Time to Remove: 5,270E.04 (day)

Contamination:: Nuclide Concentration

(pCi/mnh

EO-154 1.000E-10

Source: 4

Location:: Room : I ?: 7.50 y: 5.00 I: 1.50 [ml

Geometry:: Type: Area Area:4.$OE*01 1n21 Direction: y

Fathbay

Direct Ingestion Rate: 4.070E-07 11/hr)

r~ Fraction released to air: 7.000E-02

Removable fraction: 2.OOOE-01

Time to Remove: 5.270E+04 [day)

Contamination:: Nuclide Concentration

(pCi/m21

EU-154 I.000E-IO

Source: 5

Location:: Room : I x: 7.50 y: 2.50 I: 0.00 (ml

Geometry:: Type: Area Area:
7 .50E001 (r2I Direction: 2

Path-ay:

Direct Ingestion Rate: 4.070t-07 11/hr)

traction released to air: 7.000£-02

Removable fraction: i.00O0-01

Time to Remove: 5.270t.04 [day)

Contamination:: Nuclide Concentration

IpCi/m2)

CS-137 3.4800+O0

CO-60 3.2300+00(:



J RLFESRAD-EtN1L rDose FPogran ou:put, Versicr. 3.2- 1C/!7r4 13:35:32 Paq 9*

Title Flumbrook Duplicate

Input File: C:\Program Flles\RESRPD-FamilyyB\vLD\Plum ?.rook *5te EOP CORE MPX.bld

( .etion Tiue: OC00O00cr-0C years

Source: 6

LocatIon:: Room: I x 7

Geometry,: Type: Area F

Pathway

Direct Ingestion Rate:

traction released to air:

Removable fraction:

Time to Remove:

S0 y: 2.50 z: 3.00 Oml

IAre a 7 50EtO 01 m2l Direction: 2

4.070E-07 I/hr)

7.OOOE-02

2.00IE-0O

5.27OE04 (dayl

Con:aminatlon:: Nuclide Concentration

(PCi/m1n

W1-154 1.000E-10

KA~



K> FRSRAr-BUZlL Dose Fcrgram Output, Version 3.22 20/12/04 23:35:31 Page: IC

Title : Plumbrook Duplicate

Input File C:\Program Files\fRESRAD-ramily\BUILD\Plum Brcok 75th BOP CORE MIX.bld

A.P. uation Time: 0.0000000E+0 years

-- RESRAD-BUILDMose Tables

___l..........._.__.__.............____.......... __._____.

.. ___..___._........._____.__._.._._..________.

Source Contributions to Receptor Doses

_.......... ................ .. ........... ___.___________

(Imrem)

Source Source Source Source Source Source Total

l 2 3 4 5 6

Receptor I 1.29E-16 1.29E-26 1.BE--5 2.B8E-15 2.19E-04 3.09E-15 2.19E-04

Total 1.29C-16 1.25E-16 1.B8E-35 1.85E-15 2.19E-04 3.09E-15 2.19E-04

I:,-.



RESRUr-EU:Lt Dose Program Output, Version 2.22 ;QA7/04 1;:35:31 Page: 11

Title : Plumurook Duplicate

Input File: C:\Programr Files\RESRPr RFandrly\8WiLD\Plwxm Brook 75th SOP CORE MIX.bid

4' -'ation Tine: 0.000000OOE+00 years

Pathway Detail of Doses

(mreml

Source: I

Receptor

1

Total

Source- 2

Receptor

I

Total

External

2.28E-16

I.28E-26

External

I.26£-16

1.26E-16

Deposition Ismersion Inhalation Radon

4.55E-25 6.52E-23 4.16E-20 0.00E+00

4.55E-25 8.52E-23 4.26E-20 0.00E+00

Deposition lemersion Inhalation Radon

4.55E-25 8.52E-23 4.16E-20 0.00E+00

4.55E-25 8.52E-23 4.26E-20 O.COE+00

Ingestion

1.31E-16

2.321-28

Ingestion

2.31E-18

1.321E-16

Source: 3

Receptor

2

*, ntal

Source: 4

External

I.Ser-25

I.E81-15

Deposition Isnmersion Inhalation Radon

1.36E-24 2.56E-22 2.25E-19 0.OE100

1.36E-24 2.561-22 1.25E-19 O.C0E+00

Ingestion

3. 92£-1B

3.92E-18

ingestion

3.92E-28

3.9 5E-16

Receptor External Deposition immersion Inhalation Radon

I 1.89E-IS 1.36E-24 2.561-22 1.25E-19 0.001+00

Total 1.e9E-15 1.36E-24 2.SE-22 1.25E-19 O.OOE+00

Source: -

Receptor

I

Total

Source: f

Receptor

I

Total

External

2.0QE-04

2.07E-04

External

3.09E-15

3.09E-15

Deposition Immersion

9.201-14 7.E1E-11

9.20E-14 7.61E-1

Depcsition lsrersion

i.i7E-24 4.26E-22

2.27E-24 *.26t-22

Inhalation Radon

1.02E-08 0 .OOE00

1.02E-08 O.OO+00

inhalation Radon

2.08E-19 C.OOE-O0

2.08E-19 O.OOE+00

Ingestion

1. 25E-05

1.25E-OS

Ingestion

6.54E-16

6.54E-I6

(!...



f RESlA'-&UIL!' lose Programr Output. Version 3.22 tOl7/04 13:35:32 PaC 1.a *
Title : Flumrrook Duplicate

Input File : C:\Program rilles\PESRRflD8amIly\BVILD\Plurh frock 75th SOP CORE MIX.tld

,a luation Time: Q.QOOOOOOOE.OO years

1juclide Detail of Doses

Imrem2

Source: 1

Nuclide Receptor Total

E£.-i54

u-i 54 1.29E-16 1.29C-16

Source: 2

Huclide Receptor Total

W11-i54

EU-154 1.29E-16 1.29E-16

HuClide Receptor Total

2

EU--154

EU-154 l.EEE-IS 2.6er-15

Source: 4

tauclide Receptor Total

Lu-i154

FU-1154 1.6SF-iS 1.6I6-15



-

M<> SWRrSR-sUILr' roe Prcgrar Output. Version 3.22 10/1l/04 13:3l:31 Pae: 23
Title : Flurrrool: Duplicate

Input Fl;e: C:\Proqramx Files\FERSAIZ Family\BuILMPlurn rock. 75th SOP CORE MIIX.bld
:;...'uation Time: O.OoOOOOOErOO years

Source: 5

Huclide Receptor Total

CS-237

CS -137

Co-60

CO-60

1.94E-04 1.94E-04

, .57r-os 2.57E-O5

Source: 6

NUclide Receptor Total

Lu-iS'

EU-154 3.09E-15 3.09C-15

.



''. SRAS-EBUILEt DOst Frog:crr Outrut. Version 3.22 :/l?7/04 13:3' g1 Fqe: 1t4

Title Flumr:ook Duplicate

Input rile: C:\Program riles\REsRAD Family\SUILD\Flur, rool: 75th SOP CORE MIX.bld

Summary

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

- RESRAD-EUILD Dose (Time) Tables

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

Receptor Dose Received for the Exposure turation

(mreml

Evaluation Time lyri

O.OOE-OO

l .29t-04

Receptor rose/Yr Averaged Over Exposure Duration

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

1mrem/yr)

Evaluation Time lyr)

O.00EO00

2. 19E-O4

C..



*RSRAD-BVLD Dose Program Outrut, Version 3.22 20/17/04 15:29:35 Page: 2

Q 9 Title : Flumwrook Duplicate

Input rile : C:\Prograr. Files\rESRAD Farwily\BUILD\Plum Brook. H-3 BOP CORE MIXbid

. _ R... -B.e o C. o nn...........t

--- RESRAD-BUILD Table of Contents ...

.... ............ __........... __._ _._....

RESRAD-BUILD Input Parameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time - O.OOEtO0 yr

Time Specific Parameters . . 7

Receptor-Source Dose Sumnary . . 10

Dose by Pathway Detail . . 11

rose by Nuclide Detail ............. 12

Full Su vmary .................... . 14

.ra .'I.



RESRAt-ErILr rese rocram Ovtput, Versicn 3.22 10117104 1-:19:35 Page 2

"T Title: Flumrb-cok Vursicate

Input rile : C:\Program Files\RESRUFari Iy\BU3LD\Flu¶ Erook H-; SOP CORE MIX.bld

_. _ __._ _.__._................................ _........_._._
.. _._. ..................... n .P.......a....

-- RESRAD-BUJLD Input Parameter5 -..

....................._ ....

......... .............. ___.. _.......

Number of Sources : 6

Number of receptors: 1

Total Time : 3.t52500E.02 days

Fraction Inside 2.670000E-01

---- …-- Receptor Inforration

Receptor Foom X

1m0

I 1 7 500

y : FracTime Inhalation IngestionlDust)

Inm Im) IM3/dayl fm2/hr]

2.500 1.000 1.000 3.36E+01 0.00Et00

.- Receptor-Source Shieldino Relationship ---

receptor Source Density Thickness Materlal

191cr3) Incm)

I 1 2.40E*00

1 2 2.40Et00

1 3 2.40tE00

1 4 .40E400

I 2.40E400

1 6 2.40E000

0. 00E00

0 .0E*00

0.0oE+00

0. oct.00

.000E.00

0. 00E.00

concrete

concrete

Concrete

Concrete

Concrete

Concrete

t..



F * ESRAr-purLD rEst Program Output. Versior 3.22 20/l7/C4 S:l9:2S Page: 3

"Title iumbrook Duplicate

Input File: C:\Program Files\RESPArFTaru.ly\EOILt\Fluw Erook P.-3 SOP CORE HIX.bld

Building Inforniation --------

Building Air Exchange Rate: 8.00E-01 I/hr

eighta Im

Area (IDI

Air Exchanges 1m3/hrl

<-c01: 1.0 0E01.

* 10 : 1.90E+02N1: 3.000 * Room I

* I MEDA: 8.00E-01

Area 75.000

ks ( . Deposition velocity: 2.70E-06 Im/sl Resuspension Rate: 1.40E-05 il/s)

g',



*- RESRAD-EUiLD rose Program Output, version 3.2 2C/27/04 15:19:35 Page: 4

K J Title - Flumbroc) Duuplicate

Input file: C:%Program Files\RESRAr'jamily\EUILD\Plum 6rook. H-3 BOF CORE MX .bld

C.n
Source Information.

Source: I

Location:: Room : I X. C.00 y: 2.50 :: l.50(m7

Geometry:: Type: Area Area:2.50E+01 Ir2J Direction: x

Pathway

Direct ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide Concentration Dose C.

4.070o-07 II/hr)

i.oocroo

I.000E-01

2.120E+04 Iday)

onversion Factor (Library: FCR 13 Morbidity

Ingestion Inhalation Submersion

Ipcitm2) Imram/pCij tmrem/pCii Imrtm/yr/

tfpCi/m3)1

N-3 1.000E-10 6.400E-08 6.400E-08 0.000E+00

'ource 2

) ( Location:: Room: I 5: 15.00 y: 2.50 I: 2.501m)

G. Geometry:: Type: Area Area:l.50E-CI Im21 Direction: x

Pathway

Direct Ingestion Rate: 4.070E-07 11/hrJ

Fraction released to air: 1 00DE400

pemovable fraction: 2.00ot-0D

Time to Semove: I.820E 04 Idayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Iibrary: FSR 13 Morbidity

Ingestion Inhalation Submersion

gpCi/m2l Imrem/pCi) Imrem/pCi) Imrem/yr/

(pCi/m3)3

f-l3 100CI-10 6.400E-08 6.400E-06 0.000+00

Ir-..



Q1J *- RESRPD-Bu1Lr CDose Frogram Output. version 3.12 10/11104 15:19:2! *Pate: S'

Title : Flumisrook Duplicate

Input File: C:\Program Files\PESRAD-Family\SUILV\Plul Brook H-3 SOP CORE M4IX.blei

Source: 3

Location:: Foom : I x: 7.50 y: 0.00 :: 1.501ml

Geometry:: Type: Area Area:4.50ELO2 lm2l Direction: y

Pathway

Direct Ingestion pate:

Fraction release0 to air:

Removable fraction:

Time to Pemove:

4.070E-07 11fhrl

2. OOOE-OO

I ODOE-01

l.e20E+04 (day)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

ingestion Inbalation Submersion

pCI//m2] lmremi.pCi) [mrem/pCi) imreomyr/

tpCi/n3) 1

H-3 2.000£-10 6.400Er0- 6.400E-OS 0.OOor.O0

Source: 4

Location-: Room : I ,: 1.50 y. 5.00 t: 1.501m)

Geometry:: Type: Area Area14.SOE*0 Im21 Direction: y

Pathway

Direct Ingestion Rate: 4.070E-07 g1/hr)

Fraction released to air: 2.00o0400

Pesnovable fraction, l3OOEO-O1

Time to Remove: 1.820L404 (day)

Contaminatinon:

Nuclide Concentration Dose Conversion Factor (Library: FSF 23 )orbidity

Ingestion Inhalation Sutmersion

(pCi/m2r (mren/pCil (mren/pCil lmremlyr/

(pCi/iu) 1

1H-3 I.00OE-10 6.400t-Oe 6.400E-06 0.000£400

(Li



.ESrAr-EulIL5 rose PFogram Cutpu:. Version 3.22 10/17/04 15:19:35 Page: 6

Title: Plumbrool: Duplicate

Input File: C:\Propram riles\IESPAD-family\BUXLD\Plum Erook H-3 ROP CORE MIX.bld

Source: 5

Location:: Room: I x: 7.50 y: 2.50 z: 0.OOm]
Geometry:: Type: Area Area:

7
.5oE401 Cm?_ Direction: 2

Pathway

Direct ingestion Rate: 4.010E-07 11/hrl

Traction released to air: l.OOOE+00

Removable fraction: I.OOOE-0C

Time to Remove: I.E20EE04 [day'

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Ilorbidity

Ingestion Inhalation Submersion

IpCi/n?2] (irem/pCil rrem/pCi3 (mrem/yr/

(pCi/m3))

H-3 6.460CE00 6.400E-08 6.400E-OE 0.00DEOOO

Source: 6

Location:: Room : I x: 1.50 y: 2.50 z: 3.00Cm]

Geometry:: Type: Area Area:7.50E+01 sm2) Direction: z

Pathway

K> K. Direct Ingestion Rate: 4.070E-07 tI/hrl
Fraction released to air: 1.000E*O0

Removable fraction: I.OOOE-01

Time to Remove: 2.820E+04 (dayl

Contamination::

?Iucilde Concentration Dose Ccnverslon Factor (Library: FGR 13 ?4orbidity

Ingestion Inhalation Submersion

IpCi/mfl imrem/pCiI jmrem/pCij Imrem/yr/

(pCI J/3))

H-3 l.OOOE-IC 6.400E-08 6.400E-CE O.00OO00



Q RESRAr-SuILD Dose Frogram Cutput. Versior 3.2. 20/11104 15:19:353 Page: 7 *-

T'itle Flumbrock Duplicate

input File : C:\Program riles\RESRAD Farnily\BULO\Plunm Brook H-3 ElOP CORE NIX-bid

( 7-.' aaion Timr: O0000000L.OC years

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

._ . .. ......... . _........... ... ._ .

-- ; Assessment for Time: I

-- fTime -O.OO£-00 yr ---

.................... ___ -.. -- - -- - --------

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

--- S---- Source tnformation -…----

source: 2

Location:: Room : 1 x: 0.00 y: 2.50 z: 1.50 fit.]

Geometry:: Type: Area Area:1.SE401 (m2l Direction: x

Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 (1/hr)

I 000CE00

1. OOE-Ol

1.820E+04 Iday]

<AJ : Contamination:: Nuclide Concentration

IpCi/mzl)

F-3 1.00OC-10

Source: 2

Location:: Room : 1 x: 25.00 y: 2.50 z: 1.50 (ml

Geometry:: Type: Area Area:1.5Ct0l Ina) Direction: x

Path-ay

Direct Ingestion Rate: 4.070E-07 (1/hr)

Fraction released to air: I.OOE-Co

Removable fraction: l.OOOE-0O

Time to Remove: 2.820C.04 (day)

Contamination:: Nuclide Concentration

(pCI/m2)

B-3 2.001O-20

.v- i
14,,:_



RESRAL-BUILS Dose Program Output. Vers~orn _.22 C/f17/04 15:19:35 Page: S

Title : Plumbrook Djplicate

Input File : C:\Program Files\.tSRADrFamily\BUIL\Flum Brook B-3 SOP CORE NIX.bIdCuation Time: 0.0000000OLO00 years

Source: 3

Location:: Room: I x: 7.50 y: 0.00 r: 1.50 Iml

Geometry:: Type: Area Area:4.50E-0l Im21 Direction: y

Fathway::

Direct Ingestion Rate: 4.070E-07 Il/brl

Fraction released tc air: I.000E+00

Removable fraction: l.000E-01

time to Remove: l.820t.04 (day]

Contamination:: luclide Concentration

IpCi/m2l

H-3 1.000E-10

Source: 4

Location:: Room : I x: 7.

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 5.00 Z: 1.50 [ml

Nrea:4.50Et02 Im2] Direction: y

4.070E-07 I1/hr)

2.000r+00

1.00CE-O1

1.820E*04 (day)

KuC

Contamination:: Nuclide Concentration

lpCi/m2]

H-3 1.00E-1

Source: 5

Location:: Foom : 2 x: 7.!

Geometry:: Type: Area

Pathway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

50 y: 2.50 z: 0.00 (m]

krea:7.50t-02 ID2l Direction: z

4.070E-07 Il/hrl

l .O0OE+CO

1 .OOOE-01

1.E20E.04 [day)

Contamination:: koclide Concentration

(pci/m2l

i-3 8.460C+00

r.-:.



rLsRA l-s r Lose Prco:ran Output. Version 3.22 10/1i/04 15:19:35. Page: 9

7itle : rlunrook Duplicate

Input rile : C:\Progran riles\R&SRAr' ramily\BU1ILrPlum Ercok H-3 EOP CORE MXX1!bld

(Ž&4ation Time: O.00000000.E00 year:

Source: 6

Location:: Room : 1 X:

Geometry:: Type: Area

pathway-

Direct Ingestion Rate:

Fraction released to ai

Femovable fraction:

Tiae to Remove:

7.50 y. . 2.50 Z: 3.00 (M]

Area:7.50E501 1m2l Direction: z

4.070E-07 (1/hr]

r: 1.000L+00

1. 0oot-ol

1.820E4.4 (day]

Contamination:: Nuclide Concentration

Ipci/m2

11-3 lODG0E-IC

I ''



RSS PZSPAt-BuIx: tose frogram Output. Version 3.22.10/17/04 15:15:'5 .Page: 10

Title : Plu.brook Duplicate

input Tile C:\Frogram Files\RESRAD Family\BLILD\Plun Brook 1i-3 eOP CORf MIX.bld

(j>;;atjon Time: C.O00000000ZsD years

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

--- RESRAD-BUMLDose Tables --

_ __..... _.__..... _

._ ._______............. . .. ..... .......... _._ l__._

Source Contributions to Receptor Doses

tmreml

Source Source

1 2

Receptor 1 9.39E-21 9.39E-21

Total 9.39E-21 9.39E-21

Source Source Source Source Total

3 4 S 6

2.62E-20 2.62E-20 3.970-09 4.69£-20 3.97r-09

2.62E-20 2.82E-20 3.97E-09 4.69E-20 3.97E-09

K-.tI:



K > . -ER:SFAD-EU!Lr rose rogr:av. Output; Version 3.22 /I./t4 15:19:35 * Page:

Title Plwmbroo): Duplicate

Input File : C:\ProqraM Fllea\rESRADFamily\6UILD\Plunr Brook H-3 SOP CCRE MIX.bIC

-- (iaation Time: 0.0000000:O.EOO years

Fatheay Detail of Doses

*..... ........ . . .

Imreml

Source: 1

Receptor

I

Total

Source: 2

Receptor

External Deposition Inmmerion Inhalation Radon Ingestion

O.OOEO0 0.00:E+00 O.OOE400 S.E4E-22 O.OOE*00 8.80E-21

O.OO400 O.0oE:GO O.OE400 5.64E-22l O.OOE00 t.B0E-21

External Deposition lmmersion Inhalation Radon

1 O.OE00 O.OOE00 0.00:+400 5.84E-22 O.OOE400

Total 0.00E#00 0.00 E+ 0 G.OOE-00 ..84E-222 O.OE.00

Ingestion

8.SGE-21

8.980E-21

Source: 3

Receptor

2

r .t tal

Source: 4

Receptor

I

7Tota l

Externa l

O.001~-O

0. 001400

External

0.00Q-00

0.0OCE100

Deposition Immersion

0.001:O00 0.004E+00

O.OE+Q00 0.001.00

Deposition Imnersion

0.00:.00 0.00:+00

0.00.OC' O.00C400

Inhalation Radon

1.75E-21 0.00V,00

1.75E-2l 0.00E+00

Inhalation Radon

1.75E-21 0.0O0E1O:

1.75E:-.1 0.00E.00

Ingestion

2.64E-20

2:64E-20

Ingestion

2.64E-20

2.64t-20

Source: 5

Receptor

I

Total

Source: 6

Receptor

I

Total

External Deposition lenersion Inhalation Radon

O.COE.00 O.OE00 O.OOE00 1.47E-10 0.OO+OO

0.00E.00 O.O0E+000 0.00O0C 2.47E-10 0.001400

External reposition Imrwersion Inhalatior Radon

0.O0E-010 O.001:400 Q.00OE1D0 2.92E-.I O.0ODE00

O.01E+00 O.G0C0400 .OE00 2.92E-21 O.OOEOO

Ingestion

3.72E-05

3.72E-09

Ingestion

4. 4QE-iO

4.40E-iO

,'.



K-j RRESF4A-SUIlLr vose Program Output. Version 3.22 10/17/04 15:19:35 Page: 12

Title : Flumbrcok Duplicate

:-*.t file : C:\F:cgrar. riles\RZSRAr& Yrily\EUILD\Plurr Brook H-3 SOP CORE MIX.bld

:jatIcn Time: C.OO000000E+D0 years

INuclide Detail of Doses

Source: 1

Nuclide Receptor Total

H -3

14-3 9.39E-21 9.39E-21

Source: 2

Nuclide Receptor Tota I

v-3

14-3 9.39E-21 9.39E-21

K I .c : 3

Nuclide Receptor Total

H-3

14-3 2.eE-20 2.62E-20

Source: 4

NJuclide receptor Total

H-3 2.M2-20 2.82£-20

I, :



K> 1 4LSRAE-BUILD Dose Program CutPut, Version 3.22 10/17/04 15:19:35 'Page: 13 -

Title: Flumbrook Duplicate

I He rile : C:\Program riles\REsIMA-Family\5UlUt\Flum Drook H-3 BOP CORE I1X.bld.

Ttion time: O.OOOOOOOOE.00 years

Source: '.

Nuclide Receptor Total

H-3

H-3 3.97E-09 3.97E-09

Source, 6

Nuclide Receptor

I

Total

H-3 4.690-20 4.69£-20

I'.



Q/ .FEsRAr-BUILtD Dose Progrem Output. Version 3.22 ICIIa/04 1P5:29:35. Page: 14 -

Title : Flumbrook Duplicate

7nout File C:\Program Files\RESRAD-Fa aily\EUlLD\Plum Brook )-3 BOP CORE HIX.bld

Sunmnary
t.

. ...___ ...__ ... ..._.....____. ._..__ .__ .__. .. _. __..

_.__ ... .. .. . .. ___ .. .. . .. ____._ .. .. .. .. .. .. .. .. . ... ___.__ ._

--- RESoRA-BUILD Dose (Time) Tables ...

... ...

....... ...... ___ . ...... ___......._ . .. . .......

.. .........._..__......_ ......._. _ ._..._......

Receptor Dose Recelved for the Exposure Duration

........ _......_......... ... ....... _...

Mirem)

Evaluation Time lyr)

0. 00E00

3.91E-09

Receptor Dose/Yr Averaged Over Exposure Duration

.t,,'

O.00E400

1 3.91E-09

Cmremlyr)

Evaluation Time [yr)

I:-
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Sumsiary : PESRAD Default Faramfeters

K File Flumbrool: Subsurface Modified BOP CORE MIX.RAD

Table of Contents
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RESRAD, Version 6.21 Th Limit - G.5 year 10J1./2004 15:44 Page 2

,. SurSummary : RESRAD Default Faraweters

File : Flumbrock Sutscrface Modified SOP CORE MIX.RAD

Dose Conversion Factor (and Related) Parameter Summnary

File: FGR 13 morbidity

Menu | Parameter

E-1 | Dose conversion factors for inhalation, mrem/pCi:

B-1 | Ac-227+D

B-1 | Ag-1O0m+D

B-1 | Am-241

B-1 | Am-243+D

B-I | C-14

B-1 | Cm-243

B-I Cm-245

E-I 1 Co-60

B-I Cs-137+D

B-I |u-152

B-1 Eu-154

B-l | EL-155

B-l | Fe-55

B-l Gd-152

B-I | H-3

B-i 1-129

B-l Na-22

B-l Nb-94

B-l N4i-S9

U f |Ni-63

i N p-2-37+D

B-i I Pa-231
B-I Pb-210+D

B-I Pu-238

B-i I Pu-239
E-l | Pu-241+D

E-l | Fa-226.D

B-l Sb-125+D

B-I | Sr-90D

B-1 | Tc-99

6-I | Th-229+D

E-I Th-230

B-1 | U-233

B-1 U-2-34

B-I U- -235+L

B-1 | U-23;+D

D-l | Dcse conversion factcrs for inoestion, mrem/pCi:

D-i Ac-227+D

D-l | Ao-108m+D

D-1 | Am-241

D- | Am-243I D

D-l C-14

D-1 Cm-243

'2 Cm-245

Co-6G

D-l | Cs-i37+D

D-l | Eu-152

D-1 |Eu-154

I Current I
I Value I Default

I Parameter

I Name

6.720E+00

2.830E-04

4.44o0-o0

4.400E-01

2.090E-06

3.070£-01

4.55DE-01

2.190E-04

3.19CE-05

2.210E-04

2.860E-04

4.140E-05

2.690E-06

2.430E-01

6.400E-08

1.740E-04

7.660E-06

4.14DE-04

2.700E-06

6.290E-06

5.400E-01

1.28DC+o0

2.320E-02

3.920E-0l

4.290E-01

$.25GE-03

8. 60OE-03

I.386E-os

1.310E-03

8.330E-06

2.160E+00

3.260E-01

1.350E-01

1.32DE-01

1.230E-01

I.IEOE-01

I, I
I 6.720E+00 | DCF2( 1)

2.630t-04 | DCF2( 2)

I 4.44DE-01 | DCF2i 3)

I 4.400E-01 | DCF2( 4)

; 2.090E-06 | DCr2( 5S

I 3.070r-ol DCF2( 6)

I 4.550E-01 | DCr2i 8)

I 2.190E-04 | DCF2tI1)

i 3.190E-Cs | DCF2(l1)

I 2.210E-04 | DCF2(12)

I 2.660E-04 | DCF2(14)

4.140E-05 | DCF2(15)

i 2.690E-06 | DCF2(161

| 2.430E-01 | DCF2(17)

6.40DE-08 | DCF211F)

I l.740E-04 | DCr2(i9)

i 7.660E-06 | DCF2(20)

| 4.140E-04 | DCF2121)

; 2.100E-06 | DCF2(22)

; 6.290E-06 | DCF2(23)

5.400E-01 | DCF2(241

I 1.280E+00 | DCF2(25)

| 2.320E-02 | DCF2(26)

| 3.92DE-01 DCF2(271

| 4.290E-01 | DCF2t28)

| F.250C-03 | DCF2(29)

| 8.60E-03 | DCF2(31)

| 1.3B6E-05 | DCF2(32)

| 1.310E-03 | CCF2(33)

| 6.330E-06 | DCF2(34)

| 2.160E+00 | DCF2i35)

| 3.260E-01 | DCF2(36)

| 1.350E-01 | DCF2(37)

| 1.320E-01 | DCF2132)

| 1.230E-01 | DCF2139)

| 1.180E-01 | DCF2(40)

| 1.480E-02 | DCF3( 1)

| 7.620E-06 | DCF31 2)

3.640E-03 i DCF3( 3)
| 3.630E-03 | DCF3( 4)

2.09DE-06 D CCF3( 5)

2.510E-03 | DCF3( 6)

| 3.740E-03 | DCF31 E)

2.690E-05 | DCF3(10)

5.000E-05 | DCF3(11)

| 6.46DE-06 I DCF3(12)

| 9.550E-06 | DCF3(14)

1.480E-02

.7.620E-06

3.64OE-03

3.630E-03

2.090E-06

2.51DE-03

3.740E-03

2.690E-05

5.000E-0S

6.46OE-06

9.550E-06



FESRAD, Versicn 6.21 T- Limit - 0.5 year 10/1'

Summary : RESRAD Default Parameters

File : Plumbrook Subsurface Modified SOP CORE MIX.RAt

Dose Conversion Factor (and Related)

C- File: FGR 23 Mc

.. : --

7/2004 15:44 Page 3

Parameter Surmary icontinued'

lrbidity

I Current I
I Value I

I Parameter,

Default I Name

1~

Menu J Parameter

b-D 1 Eu-155

D-1 Fe-55

D-1 | Gd-152

D-l P 8-3

D-1 I 1-129
D-1 I Na-22

D-1 I Nb-94
D-1 | Si-59

D-1 I Ni-63
D-l Np-237+D

D-1 j Pa-231

D-1 I Pb-210+D

C-1 f Pu-238

D-1 Pu-239

D-1 Pu-241+D

D-1 Ra-226+D

D-1 I Sb-125+D

D-1 Sr-90+D

D-1 | Tc-99

r-1 ( Th-229+Dr ITh-230

I U-233

D-1 j U-234

D-1 U-235-D

D-1 EU-238-D

D-34 Food transfer factors:

D-34 | Ac-227+D , plant/soil concentration ratio. dimersionless

E-34 I Ac-227*D beef/livestock-intake ratio. {pCi/kq)/(pCi/d)

D-34 A Ac-227+D , mill:/livestock-intake ratio, )pCi/L)/(pCi/d)

1.530E-06

6.070E-07

1.610E-04

| 6.400E-08

| 2.760E-04

l.150E-05

I 7.140E-06
2.100E-07

I 5.770E-07

4.440E-03

1.060E-02

I 7.270E-03
3.200E-03

I 3.540E-03
6.850E-05

1.330E-03

I 3.647E-06
| 1.530E-04

I 1.460E-06
I 4.030E-03
5.4SOE-04

I 2.890E-04
I 2.830E-04
I 2.670E-04
2.690E-04

I I

I 2.500E-03
I 2.000-E-5

| 2.000E-05

I I
1.500E-01

I 3.000E-03 I
I 2.500E-02 I

I 1.000E-03 I
'.000GE-0 |

I 2.0000-06 I

1.000E-03

5 S.OOOE-05 !

| 2.000E-06 '

I 5.5000E+0

I 3.100E-02

I 1.200E-02 I

1.OOOE-03 I
| 2.000E-05 |

2.000E-06 ;

1.530E-O0

6.070E-07

1.610E-04

6.4000E-O

2.760E-04

1. 150E-05

7.140E-Of

2.200E-01

5.770E-01

4.440E-03

1.060E-02

7.270E-03

3.200E-03

3.540E-03

6.850E-05

1.330E-03

3.647E-06

1.530E-04

1.460E-06

4.030E-03

5.480E-04

2.890E-04

2.830E-04

2.670E-04

2.690E-04

2.500E-03

2.000E-05

2.000E-05

1.500E-03

3. 000E-03

2.500E-02

l.OOE-03

5.OOOE-05

2.000E-06

1.000E-03

5. OOOE-05

2. 000E-06

5.500E000

3.10CE-02

1.200E-02

1.000E-03

2.000E-05

2.000E-06

6 DCF3(15)

7 DCF3)16)

4 DCn3(171

S DCF3I18)

4 DCF3)19)

CI CF3(20)

6 DCF3(21)

tDCF3122)

I DCF3123)

3 DCE3(24)

2 DCr3)25)

3 DCF32 61

DCF3127)

3 DCr3)28)

S DCr3(29)

3 DCF3(31)

I DCF3132)

t DCF3)33)

5 DCF3(34)

3 DCF3 (35)

I DCF3)36)

I DCF3)37)

I DCr3(38)

II DC3)3 9)

I DCF3)401

I RTFI 1.1)

i RTF( 1,2)

I RTFf 1,3)

I RTF) 2,1)

! RTF( 2.2)

! PRTr 2,3)

I RTF( 3.1)

, R) 3.2)

RTr1 3,3)

RTF( 4,1)

fiTF( 4,2)

RTFI 4,31

| RTFF 5,1)

I RTFI 5,2)

| RTF( 5,3)

i RTF) 6,11

| RTFr 6,2)

I RTF( 6,3)

I

I

1

1

D-34 I

D-34 I Aa-108m-D, plant/soil concentration ratio, dimensionless

D-34 Ag-lO8m-D., beef/livestock-intake ratio, (pCi/kgl/(pCi/d)

C-34 Ag-108m.+, milk/livestock-intake ratio. (pCi/L)/(pCi/d)

0-34 I

E-34 | km-241 , plant/soil concentration ratio, dimensionless

E-34 Am-241 . beef/livestoCk-intake ratio, (pCi/kg)/(pCi/d)

D-34 I Am-241 , milk/livestock-intake ratio, )pCi/L)/(pCi/d)

D-34 I
D-34 j km-243+D . plant/soil concentration ratio, dimensionless

D-34 kn-243.D . beef/livestock-intake ratio, )pCi/kq)/1pCi/d)

D-34 I Am-243+D , milk/livestock-intake ratio, IpCi/L)/(pCi/d)

D-34 |

D-34 I C-14 , plant/soil concentration ratio, dimensionless

D-34 C-14 , beef/livestock-intake ratio. (pCi/kq)/(pCi/d)

C-14 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

D-34 OnC-243 . plant/soil concentration ratio, dimensionless

D-34 1 Cm-243 , beef/livestock-intake ratio, )pCi/kg)/)pCi/d)

D-34 I Cm-243 , milk/livestoCk-intake ratio, IpCi/L)/(pCi/d)



- RESRAD, Versior. 6.21 Ti Limit - 0.5 year lG/17/2004 15:44 Page 4

I, Suxnnary : nEPASD Defa 1t Parameters

File : Plumbrcok Subsurface Modified BOf CCRE MIX.RAD

(1 1.7 .,

Menu I

Dose Conversion Factor (and Related) Parameter Sufniary icontinued)

rile: FGR 13 Morbidity

I Current I I Parameter

I Value I Default I NameParameter
I I

D-34 I Cm-24!

D-34 I Cm-24!

D-34 I Cm-24!

D-34 I

D-34 I Co-60

D-34 I Co-60

r-34 I Co-60

D-34 I

5

5

5

, plant/soil concentration ratio, dimensionless

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

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

, plant/scil concentration ratio, dimensionless

, beef/livestock-intate ratio, (pCi/kql/(pCi/dI

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

D-34

D-34

D-34

D-34

D-34

D-34

I Cs-137*D , plant/soil concentration ratio, dimensionless

I Cs-13'+D , beef/livestock-intake ratio, IpCi/kg)/lpCi/dl

I Cs-137*0 , rilk/livestock-Intake ratio, (pCi/L)/(pCi/d)

I
Eu-152 , plant/soil concentration ratio, dimensionless

I Eu-152 , beeftlivestock-intake ratio, (pCi/Fg)/(pCi/d)

D-34 C Eu-152

D-34 1
D-34 E Eu-154

D-34 I Eu-154

D-34 Eu-154

r-3 4

_ Eu-l55

D-34 I Eu-155

D-34 -
D-34 j Fe-55

D-34 I Fe-55

E-34 r Fe-55

D-34 I
D-34 Gd-152

E-34 G Gd-152

D-34 I Gd-152

D-34 I
D-34 I H-3

D-34 h-3

D-34.| H-;

D-34 I
C-34 I 1-129
C-34 1-129

D-;4 1 I-129

0-34

D-34 I Na-22

D-34 I Na-22

D-34 H Na-22

r-34

D-34 Nb-94

N..lst94
, Nf-94

D-34 1

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi/kgl/(pCl/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, fpCi/L)/tpCi/dl

, plant/soil concentration ratio, dimensionless

, beef/livestock-intake ratio, IpCi/kg)/IpCi/d3

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

, plant/soil concentration ratio, dimensionless

beefflivestock-intake ratio, (pCi/kPl/(pCi/dI

.milk/livestock-intake ratic, (pCi/L)/tpCi/d)

plant/soil concentration ratio, dimensionless

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

. milk/lIvestock-intake ratio, (pCi/L)/IpCi/d)

plant/soil concentration ratio, Dimensicnless

,teef/livestoc:-intake ratio, (pC/Skg)/!pCi/dI

,milk/livestcck-intake ratic. (pCi/L)/IpCi/d)

, plant/soil concentration ratio, dimensionless

, beef/livestoCk-intake ratio, (pCi/kqI/(pCi/d)

. milk/livestock-intake ratio, (pCi/L)/(pCitd)

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, IpCi/kg)5/pCi/d)

,rilk/livestock-irtake ratio, (pCi/L)/IpCi/dl

I.OOOE-O:

| 2.0002-0g
2.000E-O!

| 2.OOOE-02

4.000E-02

I .0002-01
I 2.000E-0Q

4I.000E-02

;.5OOOE-02

E.00E-03

I 2.500E-03
| 2.000E-03

2.000E-05

2.500E-03

2 2.000E-03

|2.000E-OS

2.500E-03

I 2.000E-03
I 2.000£-05

I l.OOOE-03
2.000E-02

3.000E-04

I 2.500E-03
2 2.000E-03

2 .000E-02
2 .OOOF-05

4.000E+OC

I 1.200E-02
2 l.000-02

I 2.OCOE-02
i .000E-03

l.OOOE-02

5.000E-02

8.000E-02

4.000E-02

l.OOOE-02

3.000OE-07

2.000OE-06

3 |Il.OOOE-C3

5 2.000E-OS

6 2.000E-06

2 8.000E-02

2 2.000E-02

3 2.000E-03

2 4.000E-02

3.000E-C2

3 8.000E-03

3 2.500E-03

I 2.000E-03
2.000E-05

3 2.500E-03

3 2.000E-03

S 2.000E-05

3 2.500E-03

3 2.000E-03

; 2.0002E-O

I 1.OOOE-03
I 2.0QOE-02

t 3.000E-04

I 2.50DE-03
2.OQOE-03

. 2.000E-05

: 4.800E400

1.200E-02

1.00E-02

I2.0002-02
1 .C00DE-03

I1.0002-02

5 2.000E-02

! 8.000E-02

4 4.OOOE-02

I 5.0COE-02
3 8.000E-02

| 2.000E-06

3 RTF( e,21

j RTrF k,21

I RTFI 8,3)

R |TF(I0,1)

? RTF(10,21

RTFS 10, 3)

1 RTF ll.l)

i RTF(12,3)

I RTF(12,1)

i RTF(12,2)

I RTF(12,3)

I RTF(I4,1)

RTF(14,2)

, RTF(14,3)

I RTF(15,1)

I RTF(15,2)

I RTF(15,3)

| RTF(16,1)

I RTF lE,2)

| RTF(16,3)

|RTF17)

| RTFIt7,2)

| RTF(17.3)

t RTrF(l8l)

RTF118,21

| RTF(i8,3)

I RTEF(9,1)

I P.lr(19,21

R.TF(19,31

| RTF(20,1)

| RTF(20,2)

| RSF(20.3)

| RlF(21,11

| RTF(21,2)

| RTF121,3)
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> ~S=ary : RESRAD Default Farameters

1 File : Plumbrook Subsurface Modified BOP CORE MIX.RRID

&. Dose Conversion Factor land Related) Parameter Summinary (continued)

File: FGR 13 Morbidity

Menu I Parameter

D-34 I Ni-59

D-34 I Ni-59

D-34 I Ni-55

D-34 I

D-34 I Ni-63

D-34 I Ni-63

D-34 I Ni-63

D-34 1

D-34 I Np-237+D

D-34 I Np-237+D

* plant/soil concentration ratio, dimensionless

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

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

, plant/soil concentration ratio, dimensionless

. beef/livestock-intake ratio. (pCi/k;)/(pCi/dl

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

, plant/scil concentration ratio, dimensionless

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

D-34 I

G-34 I
G-34 I
G-34 I
0-34

0-34
D-34 I

D-34 I
D-34 I I

D-34 I '

G-34 I

D-34 I
D-34 I

D-34 i

D-34 I
D-34 I t

D-34 F

D-34 I
r-34 I
D-34

D-34 I F
G-34 I F
G-34 F

D-34 F

D-34 S F

D-34 s S

D-34 S

b-34 I S
D-34 I S
D-34 I S
G-34 S

D-34 T

D-34

Np-237+4 , milk/livestock-intake ratio, (pCi/L)/IpCi/d)

Pa-231 , plant/soil concentration ratio, dimensionless

Pa-231 , beef/livestock-intake ratio, fpCi/kg)/(pCi/d)

Pa-231 , milk/livestock-intake ratio, IpCi/L)/IpCi/d)

Pb-210+D , plant/soil concentration ratio, dimensionless

Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/dl

Pb-210+D , milF/livestock-intake ratio, (pCi/L)/(pCi/d)

Pu-238 , plant/soil concentration ratio, dimensionless

Pu-238 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

Pu-238 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Pu-239 , plant/soil concentration ratio, dimensionless

Pu-239 , beef/livestock-intake ratio, IpCi/kg)/(pCi/d)

Pu-239 , milk/livestock-intake ratio, tpCi/L)/lpCi/d)

Fu-242 D , plant/soil concentration ratio, dimensionless

Pu-241+D , beef/livestock-irtake ratio, tpCi/kg)/tpCi/d)

Fu-241+D , milk/livestock-intake ratio, (pCi/L)/lpCi/d)

a-226+D , plant/soil concentration ratio, dimensionless

.a-226+D , beef/livestock-intake ratio, (pCi/kgl/(pCi/d)

Fa-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Sf-125+D , plar,t/soil concentration ratio, dimensionless

S-125+D , beef/livestock-intal:e ratio, (pCi/kg)/lpCi/d)

b-125.1 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

r-9D+D , plant/soil concentration ratio, dimensionless

r-90.D , beef/livestock-intake ratio, IpCi/kg)/(pCi/d)

r-90+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

c-99 , plant/soil concentration ratio, dimensionless

c-99 , beet/livestcck-intake ratio, (pCi/kg)/IpCi/d)

c-99 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

I

I

-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
II
II
I-,
I
I!
II
13
1

Current

Value Default

5.000E-02 [ 5.000-02

5.000-03 I 5.000E-03
2.000C-02 1 2.0DOE-02

1
S.OOOE-02 1 5.000E-02

5.000E-03 5 S.OOOE-03

2.000E-02 2.000E-02

2.000E-02 2 2,000E-02

I.OOE-03 I 1.000£-03
5.0OOE-06 5.000E-06

1.00E-02 1.000E-02

5.000E-03 I 5.000E-03
5.000E-06 j 5.000E-06

1.000E-02 I 1.000E-02
8.000E-04 I 8.000E-04
3.000E-04 I 3.000E-04

1.000E-03 l.OOE-03

1.000E-04 I 1.000E-04
l.000E-06 I 1.000E-06

1.000E-03 2 l.OOO-03

I.COOE-04 I 1.OOOE-04
1.COOE-06 1.000E-06

2.0C0E-03 J 1.000E-03
I.000E-04 I 1.000E-04
I.000E-06 i 1.000E-06

4.000E-02 I 4.000E-02
I.OOOE-03 I 1.OOOE-03
I.0O0E-03 I l.OOOE-03

I.COCE-02 I l.COOC-02

I.000E-0; I 1.000E-O;
I.OOOE-04 I l.OD0E-04

3.000E-01 3.000E-01

E.OCOE-03 8.000E-03

2.000E-03 I 2.000E-03

.OQOE+00 5.000QE+00

l.000E-04 3 1.000E-04

l.00QE-C3 I 1.00F-03

I Parameter

I Name

I .~c2l
2 RTF(22,1)

; RTFr22.2)

RTF(22,3)

I RTF(23,1)
I RTF(23,2)

I RTF123,3)

! RTF(24,1)

i RTF(24,2)

, RTF(24,3)

! FRTF(25,1)

I RTF(25,2)

i IRTF(25.31

I STF26,I)

I RTF(26,2)

RTF(26,3)

RTF(27.1)

RTFt27,2)

RTF(27.3)

RTF(28,11

RTF(28,2)

| RTF128,3)

I RTF(29,l)

| RTF(29,2)

| hTFt29, 3)

| RTFI3,I)

| RTF(31,2)

| RTF(31,3)

RTF(32,1t

| RTFt32,2)

| RTF132,3)

| RTF(33,1)

| RTF(33,2)

| RTF(33.3)

| Tr(34,l)

| RTF(34,2)

| RTr(34,3)



RESRAD, Version 6.21 T* Limit - 0.5 year 10/17/2004 15:44 Page 6

Sumsmry : RESR
5
. Default Parameters

File : Plumbroc): Subsurface Modified POP CORE MIX.RP.D

(½ : Dose Conversion Factor (and Related) Parameter Summary (continuedC

File: FGR 13 Morbidity

.

Menu I Parameter

D-34 I Th-22

D-34 I Th-22!

D-34 ITh-22

D-34 I

D-34 ITh-231

D-34 I Th-231

D-34 I Th-231

D-34 I

D-34 I U-233

D-34 I U-233

9+D

9.D

29-D

D

3

' plant/soil concentration ratio, dimensionless

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

, milk/livestock-intake ratic, IpCi/L)l(pCi/d)

plant/soil concentration ratio, dimensionless

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

, milk/livestock-intake ratio, IpCi/L)/jpCi/d)

, plant/soil concentration ratio, dimensionless

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

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)D-34

D-34

D-34

0-34

D-34

D-34

D-34

D-34

D-34

r-34

D-_.
D-34

I U-233

I U-234 , plant/soil concentration ratio, i

I U-234 , beef/livestock-intake ratio, IpC

U-234 , milk/livestock-intake ratio, (pC.

U-235+D , plant/soil concentration ratio, c

U U-235+D , beef/livestock-intake ratio, (pC:

| J-235+D , milk/livestock-intake ratio, (pC:

t'-2384D , plant/soil concentration ratio,

U U-238+D , beef/livestock-intake ratio, IpC5

U-23.+D , milk/livestock-intake ratio, IpCi

| Bioaccumulation factors. fresh water, L/kg:

| At-22714 , fish

Ac-227+D , crustacee and mollusks

dimensionless

i/kg)/(pCi/d)

i/L)/(pCi/dl

dimensionless

L/kg)/(pCi/dl

i/L)/(pCi/d)

dimensionless

1/kg)/(pCi/d)

L/L)/IpCI/d)

| Current

I Value

| 1.00O-03

| 1.000E-04

| 5.000E-06

I 1.OOOE-03
I.OOO-04

j 5.000t-06

| 2.500E-03

I 3.400E-04
| 6.000E-04

| 2.500E-03

I 3.400E-04

| 6.000E-04 |

| 2.500E-03 |

| 3.400E-04

| 6.000E-04 |

I I
I 2.500t-03
| 3.4000-04

5 6.0000-04

1 .7OCE+Ol

3 .5000r+01

I.OOOC*03

I I

| .OOOE+OO
1 .000E.00

| 7.100C+02 3

I 3.000E+01 |

| 1.000E+03 I

I .1
| 3.000E+01 I
1.000E+03 |

|3.OOOE+02

| 3.000+01|

| 1.0000.03 |

| 3.0000E01I
| 1.0000+03

| 3.0000.02 I

2.000

I

I

4

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| Parameter

Default | Name

1.000--03 | RTF35,l1

1.000E-04 | RTF(35,2)

5.000E-06 I RTF(35,3)

1.000E-03 I RTr(36,l)

1.000E-04 I RTF(36,2)
5.000E-06 RTF136,3)

2.500E-03 | RTF(37,11

3.400E-04 | RTF(37,21

6.000E-04 | FTF(37,3)

2.500E-03 | RTF(38,1)

3.400E-04 I RTF(38,2)
6.000E-04 | RTF(36,3)

2.500E-03 I RTF(39,1)
3.400E-04 | RTF(39,21

6.000E-04 | RTF(39,3)

2.500E-03 | RTF140,11

3.400E-04 | RTF(40,2)

6.000E-04 | RTF(40,3)

2.50CEC01I |IOFACI 1,1)

1.000.E03 | EXOrAC( 1,2)

5.OOOE00 B 6IOFAC( 2,1)

7.7000.02 | BIOFAC( 2,2)

3.000E+01 | 6IOFAC1 3,1)

1.000.E03 | BIOFAC( 3,2)

3.000E001I BIOFAC( 4,1)

1.000*0.3 BIOFAC( 4,21

5.000E+04 | BIOFACI 5,1)

9.100E*03 B EIOFACI 5,2)

3.000E+o1 | BlOmAC( 6,1)

1.000.+03 I BIOFACI 6,21

3.000E+01 I BIOEAC( 8,1)

2.000.E03 |IOFAC( e,2)

D-5

0-5

D-S

D-S

D-5

D-5

.| Ag-lO0m+t, fish

I Aq-206m.D, crustacea and mollusks

D-5

D-5

D-5

D-5

r-5

D-5

D-5

r-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

D-5

I APr-241

I Ahn-241

I

f fish

, crustacea and mollusks

I Am-243*D fish

| Am-243+D , crustacea and mollusks

I C-14 . fish

C C-14 , crustace2 and mollusks

| Cm-243 , fish

| Cm-243 , crustacea and mollusks

C Cm-245 , fish

| Cm-245 , crustacea and mollusl:s

Co-60 , fish

I Co-60 , crustace2 and mollusks

3.0000E02 I BlOrAC(10,I)
2.000E+02 I BIOFAC110,2)

I
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Sunmary : fESRfAD Default Paramete:s

File : Plumorook Sutsurface Modified BOP CORE MIX.PAD

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

File: FGf 13 Morbidity

Menu

D-5

D-S

I

Parameter

Currer.t I
Value I Default

i
12.000E+03 I 2.00E03

12.0O0E402 1 1.000E+02

I Farameter

| Name
I .a.n

I BIOFAC(11,11

| ElSOEACIl.2)

I Cs-137+D , fish
I Cs-137+D , crustacea and mollusks

D-5 I

D-5 Eu-152 , fish

D-5 Eu-152 , cruntaces and mollusks

D-5

D-5 I Eu-154 , fish

D-5 I Eu-154 , crustacea and mollusks

D-5

D-5 j Eu-155 ; fish

D-5 I Eu-155 , crustacea and mollusks

D-5

D-5 Fe-55 , fish

D-5 I Fe-55 , crustacea and mollusks

D-51

D-5 I Gd-152 . fish

D-5 I Gd-152 . crustacea and mollusks

D-5

D-5 | H-3 , fish

I|-3 , crustacea and mollusks

D-. 1-129 , fish

D-5 J 2-129 , crustacea and mollusks

D-5 I
D-5 I Na-22 , fish

D-5 Na-22 , crustacea and mollusks

D-5 I
D-5 J ND-94 , fish

D-5 INb-94 , crustacea and mollusks

D-5 |

D-5 N Si-59 , fish

r-5 | i-59 , crustacea and mollusks

D-5

D-5 HIli-63 , ftsh

D-5 Ni-63 , crustacea and mollusks

D-5 Np-2Z7+D , fish

D- | N-2317-D , crustacea and mollusks

D-S|

D-S | Pa-231 , fish

G-S Pa-2_1 , crustacea and mollusks

D-SI
D-5 | Pb-210+D fish

D-5 | Pb-21C+D , crustacea and mollusks

D-5 |

ru-23E , fish

, Fu-23B , crustaces and mollusks

D-5 |

D-5 Pu-239 , fish

D-5 Pu-235 , crustacea and mollusks

I I I

5.000E+01

1.000E+03

5.000E+01

1.000E+03

I 5.000E+01
I 1.000E.03

2.000E+02

3.200E+03

2.500E+01

1.000E+03

| 1.000E+00

1 .000E+00

4.0000-01

5.0000-00

2.000E+01

2.OOOE+02

3.0OOE+02

1.000E+02

1.000E+02

I 1.000E+02

1.QOOE+02

I3.00DE-01
I4.00CE402

1.000E.01

1.1000E02

3.OOOE+02

I 1.000E+02

I 3.00OE+01
I 1.000E+02

3.000E+02

1.000E+02

I 5.000E+01
! 1.000E+03

I I
I 5.000E+01

I 1.COOE+03

| 5.000E+01

1.000E+03

2.000E+02

3.200E+03

2.500E401

1.000E+03

I 1.000E+00

I2.000E+00
| .OOOE+OOI I
4.000E+01

5.000E+00

I I
| 2.0000-03 |
I 2.000E+02

3.000E+02

1.000E+02

I 1.000E+02 I

1.000Et02

1.000E+02

2.000E+01

| 3.000E+02

1 .0000-+02

I I
3.000E+01

1.000E+02I3.000E+Cl
I1.000E+02

3.000E+01

1.000E+02

EIOFAC112,1)

BIOFAC(12.2)

EIOFAC(ll4 I3

BI0FAC(14.2)

EIOFACII5,13

BIOFAC(15,2)

BIOFAC(16,1)

BIOFAC(16.2)

EIOFAC317,1)

EIOFAC(17,2)

EIOFAC(lel

BIOFACl18,2)

BIOFACl15.111

SIOFAC0l9.21

EIOFAC120,1)

BIOFAC(20.2)

PIOFAC(21.1)

BIOFAC(21.2)

EIOFAC(22, 1)

BEOFAC(22.21

BIOFAC(23.1)

BIOFAC(23, 2)

EIOFAC(24, 1l

BSOFAC124.2)

BIOFAC(25. )

lIOFAC(25,2)

EIOFAC(26. 1)

BIOFAC126,2)

BIOFAC(27,1)

BIOFAC(27. 2)

BIOFAC(28,l)

BIOFAAC(28,2)
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Sumrary : RESRPD Default Parameters

File : Plumbrook Subsjrface Modified S0P CORE .IX.RAD

Dose Conversion Factor Pand Related) Farameter Summary (continued)C File: FIGR 13 Morbidity

I

menu I

D-1
D-5

D-S |

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|

D-5|

D-S |

D-5
D-SI

D-5|
D-5 |

D-5 |

D- 5
D-5

D-S |

Parameter

Fu-241+E

Pu-241+D

Ra-226+C

Fa-226+.

Sb-125-D)

Sb-125*D

Sr-904D

Sr-9C4D

Tc-99

Tc-99

rh-229+D

Th-2290D

Th-230

Sh-230

U-233

U-233

'-234

3-234

3-235+4

Y-235+D

)-236+D

1-238.D

fish

D crustacea and mollusks

D , fish

D crustace2 and mollusks

f fish

, crustacea and mollusks

f fish

, crustacea and mollusks

. fish

, crustacea and mollusks

* fish

* crustacea and mollusks

f fish

crustacea and mollusks

, fish

, crustacea and mollusks

. fish

crustacea and mollusks

. fish

, crustacea and mollusks

, fish

, crustacea and mollusks

C Current

I Value

| 3.000E001

2 .000E.02

|5.OOOE+01

I 5.000E+0l

I 2.5000E+02

1.000E0.0| l.O00OE+0

|5.OOOE+Ol

.1
I 6.000E+0O

|I.OOOE+02

I1.000+0.0

5.OOoo4oo

1.000E+0O

I 5.000E+00

1.000C0.0
6.000E+01

I 1.000E001

I 6.000E+01
I 6.0000.01

| 1.0000.01

| 6.0000.01

| Default |

I 3.000E+01 |

I .000E+021
|I .OEG I

I 5.000E+01 |

I 2.500E.02 |

1.000E+02

I l.000E+01

I I
I 6.000E+01
I 1.OO0E+02 I

I I
I 2.000E+01 I

5.0000E00 |

I 1.OOOE+02 |
I 5.000E+02 I

l.OOOE+02

1.000+0.0
I S.Ot02 I

I I.OEO

| 1.000E+01

I.OOOE+1

I1.0000.01I 6.000E+C1 |

6.000E+01 |

I I
| l.000E+01 I
| 6.0000E01 I

Parameter

Name

EIOFACI29,1)

BIOFAC(29,2)

BIOPAC131,l)

BIOFAC(31,2)

EIOFAC(32,1)

810FAC(32,2)

BIOFAC(33,1)

BIOFAC(33,2)

BIOFAC(34,1)

BIOFAC(34,2)

BIOFACl35,1)

BIOFAC(35,2)

BIOFAC(36.12

BIOFAC136,2)

BIOFAC(37.11

BIOFAC(37.2)

BIOFAC(38.1)

BIOrAC(38,2)

BIOrAC(39, i)

BIOFAC(39,2)

BIOFAC140,1)

BIOFAC(40,2)
I

r:':
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Sununary : RESRA_ Default Parameters

File Flus'±rook Subsurface Modified BOF CORE MIX.PAD

(rX. Site-Specific Parameter Summary

I User I I Used by RESRAD | Parameter

Menu | Parameter Input | Default | (If different from user input) | Name

ROll I Area of contaminated zone (m--2) | 3.850E+03 1.OOOE+04 | REA

ROII | Thickness of contaminated zone (ml | 3.000E400 I 2.000E+00 --- THlCKO

RO1 Length parallel to aquifer flow (ml | 7.COO0E+0I |.000E+02 | - LCZPAO

ROII Basic radiation dose limit (mrem/yr) | 2.500E01 | 2.500E+01 I --- | ERDL

ROIl1 Time since placement of material lyr) 1.000C400 | 0.000E+00 | TI

RO;I | Times for calculations (yr) I.OOOE+C00 I.OOOE+00 | - TI 2)

ROII | Times for calculations Iyr) | 3.000E+00 | 3.000E+O0 | - TI 3)

ROII Times for calculations lyr) | 1.000E+01 |.000E501 I | T( 41

ROIlI Times for calculations Iyr) | 3.000E+01 | 3.000E+1I | --- I TI S)

ROlI| Times for calculations Iyr) 1.00O0402 1.OOOE+02 | Tl 6)

ROll Times for calculations (yr) | 3.000E+02 | 3.000E+02 |Tl 7)

ROll2| Times for calculations lyr) | l.000E+03 i.OOO+03 | --- | TI 8)

ROll | Times for calculations lyr) | not used I O.00E+OO | --- | T 9)

fOIlI Times for calculations (yr) | not used | 0.00O0E00 | - TOlO)

I * I I .I
R012 | Initial principal radionuclide IpCi/g): Am-241 | 2.900E-01I 0.000E+00 SlI 3)

R012 Initial principal radionuclide (pCi/g): Cm-245 1.900E-01 O.OOOE+0|00 --- SlI 8)

R012 2 Initial principal radionuclide (pCi/g): Co-60 1.230E+00 | 0.000E+00 | --- | 51(10)

R012 | Initial principal radionuclide (pCi/g): Cs-137 | 3.479E+01 | O.OOOE+00 Slill)

R012 | Initial principal radionuclide IpCi/g): Fe-5S 1.893E+01 0.000E+00 --- | S1116)

0l2 | Initial principal radionuclide IpCi/gI: H-3 | 8.460E+00 | 0.000E+00 | - S|imB)

K t- | Initial principal radionuclide (pCi/g): Ni-63 1.971E+01 | 0.000+00 | --- | S5(23)

Rv__ Initial principal radionuclide (pCi/g): Pu-238 | 7.00O0-02 | 0.000E+00 --- I 51(27)

R012 | Initial principal radionuclide IpCi/p): Pu-239 | 6.000E-02 | O.OOOE+|00 --- | S112E)

R012 | Initial principal radionuclide (pCi/g): Pu-241 2.490E+00 | 0.000E+00 | - S|(29)

R012 Initial principal radionuclide (pCi/g): Sr-90 | 1.174E+OI 0.000E+00 --- SI(33)

R012 | Initial principal radionuclide (pCi/g): U-234 9.800E-01 O.OOOE00 | --- | SI(38)

R012 Initial principal radionuclide IpCi/y): U-235 I 9.000E-02 | 0.000E+00 --- ( SI(39)

R012 I Initial principal radionuclide (pCi/9): U-238 | 9.700E-01I 0.000E+00 | - S|140)

R012 | Concentration in groundwater (pC./L): Am-241 | not used | 0.000E+00 --- W I( 3)

R012 2 Cencentratlon in groundwater (pCI/L): Cm-245 not used O.OOOE+ |00 WI( 8)

R012 | Concentration in groundwater (pCi/L): Co-60 | not used | 0.000E+00 Wl(10)

R012 | Concentration in groundwater IpCi/L): Cs-137 | not used | 0.OOOE+ | 00 -- WI ll)

R012 | Concentration in groundwater (pCi/L): Fe-55 | not used | 0.000E+00 | --- I WI(16)

R012 | Concentration in groundwater IpCi/L): H-3 | not used | O.COGEC00 | --- K WiCIP)

P012 | Concentration in groundwater (pCi/L): Ni-63 | not used O.OOOE+00| --- I W1123)

R012 | Concentration in groundwater IpCi/L): Pu-238 | not used | O.OOOE+|00 --- W W1127)

R012 | Concentration in grcundwater (pC!/L): Fu-239 | not used O.OOOE+C00 | | W11(2S)

R012 | Ccncentration in groundwater (pCi/L): Pu-241 | not used | C.OOOE+00 | --- W11(29)

R012 | Concentration in groundwater (pCi/L1: Sr-9C | not used | O.OOOE-|00 --- 121(321

R012 i Ccncentration in groundwater IpCi/L): U-234 | not used | Q.OOOE+Q|00 --- W 138)

R012 | Concentration in groundwater (pCi/L): U-235 | not used 0.OOOE+00 | --- I W1139)

R012 | Concentration in groundwater IpCi/L): U-23 | not used | 0.0005E00 | --- | W1140)

RC13 | Cover depth Imi 0.000E+00 O.OOOE+OO.00 | COVEhO

ROl| Density of ccver material lo/cm-3) | not used | 1.5005E00 | --- | DENSCV

I: -' Ccver depth erosion rate (m/yr) | not used I.CQOE-03 | --- v vCV

: , Density ef contaminated zone Ic/cm-3) | l.560E+00 | 1.500E+00 | --- DENSCZ

R013 | Contaminated zone erosion rate (m/yr) I 1.OOOE-03 1.OOE-03 | --- | VCZ

) P013 | Contaminated zone total porosity 4.100E-01 | 4.0005-Cl | --- | TPCZ
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y Sunmary: FrSRAD Default Parameters

File : Flumbrook Subsurface Modified BO? COnE MIX.RAD

Menu I

Site-Specific Parameter Sunvnary (continued)

Parameter

R013

hO13

R013

R013

R013

P013

R013

I
I
I
I
I
I
I

Contaminated zone field capacity

Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

Average annual wind speed (m/se;)

Humidity in air (t/m''3)

Evapotranspiration coefficient

Precipitation tm/yrl

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond Wm'2)

Accuracy for water/soil computations

I

I

I
I
I
I
I
I
I

User

I nput

2.OOOE-01

6. 600E-0O

1.400E+00

2. OOOE+DO

S. OOOE+00

5.OOOE-01

E .600E-0l

I-

I
I

I

2

3

5

2

a

I

2

Default I

2.OOOE-01 I

.000E+01 I
5.300EO00 1

2.000E+00 I

.000E00 I

.OOOE-01 I

.000E*00I

Used by'REShAD

(If different from user input)

I

I

I
I
I
I
I
I
I

Parameter

Name

'CCZ

HCCZ

BCZ

WIND

HUMI D

EVAPTR

PRECIP

R013 |

P013 1

P013 1

R013 |

R013 I

R014 I Density of saturated :one (g/cmr*33

R014 Saturated zone total porosity

R014 Saturated zone effective porosity

R014 I Saturated zone field capacity

P014 Saturated zone hydraulic conductivity Im/yr)

R014 I Saturated zone hydraulic gradient

R014 Saturated zone b parameter

Q 4 Water table drop rate (m/yr\

w Well pump intake depth Im below water table]

f | Model: Nondispersion IND) or Mass-Balance (QB)

R014 Well pumping rate (m'3/yrl

P015 Number of unsaturated zone strata

R015 i Unsat. zone 1, thickness Iml

R015 Unsat. zone 1. soil density (g/cm'3)

h015 Unsat. zone 1, total porosity

R015 Unsat. zone 1, effective porosity

h015 Unsat. zone 1, field capacity

h015 Unsat. zone 1, soil-specific b parameter

R015 Unsat. zone 1. hydraulic conductivity Im/yr)

R016 I Distribution coefficients for Am-241

h016 Contaminated :one Icm-'3/g)

P016 I Unsaturated zone 1 Icn'-3/gI

h016 I Saturated zone lcm-'3/g)

R016 I Leach rate (/yr)

R016 | Solubility constant

POR1 f Distribution coefficients for Cm-245

POl1 I Contaminated zone (cm*3/g)

P016 U Unsaturated zone I Icm-3/9)

R016 Saturated zone Icm'3/g)

h016 Leach rate I/yr)

tSolubility constant

| 1.040E+OC

| overhead

I 2.000E-0o

I l.OOOE-06

I1.000E-03

I 1.460Er00

I4.5b05-01
| 2.000E-01

I 2.OOOE-01

| 1.070E+03

I 4.500E-03

I not used

O.OOOE00o

I 2.01000oo

I 1.180E+02

I

I 0.000E+00

I 1.560E+00

4.100E-01

I 3.000E-01

1 2.000E-0O

| 1.400E+00

I 1.262E+03

i 4.450Eo02

2.000E501

I 2.OOOE.0I2 .000E401

I 0.000E+00

I-l .000E+00

-1. 000E+00

I-1.000E00

I 0.OOOEOO

* 0.0005+00

i 2.00DE-O1I

overhead I
I 2.000-E-I

; 1.OOOE+06 I
I ..000E-03 1

I I
1.500E+00

t 4.0OOE-01 |

t 2.OOOE-01

t 2.000E-01

I .OOOE+02

I 2.000E-02

I 5.3005E00 I
I 1.000E-03

1.0005E+01I

IND *
t 2.500Ei02 I
I I

111

4.0000E+0

f l. 500E.00

1 4.000E-01

2.OOOE-01 I
I 2.000E-01 |

5.300E+00

1.OOOE+01

I I
I I

2.000E+01 I
2.000E+01

I 2.000E+Cl

0 C.000E+00

1-1.OOOE+CO I
1-1.000E+00 I

1-1.000E+00 I

I-C.000E+00 |

G.OOOE.OD |

RI

| IDITCH
| RUNOFF

WARrA

| EPS

| DENSAO
TPSZ

| EPSZ
FCSZ

HCSZ

HtiWT

I BSZI 852
VWT

I DWIBWT
MODEL

IUw

| NS
| Hl1)

| DENSUZ(I)

I TPUZ(1)
| EPUZ(1)
I rcuZ)

BUz(1)
| HCUZ(1)

| DCNUCC1 3)

| DCNUCUC 3.11

DCNUCS( 3)
| ALEACHI 3)

I SOLUBKI 3)

| DCNUCC( 8)

| DCNUCU( e,11

| DCNUCSI B)

| ALEACHI B)

| SOLUSK( El

4. 146E-04

not used

1.378E+03

1. 378E+03

1.378E+03

1.340E-04

not used
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K g Sumnary: RESRA.D Default Parameters

rile : Flumnrook Subsurface 1Yodified SOP CORE MIX.RXD

C, Site-Specific Parameter Suasnary (continued)

Menu | Parameter

R016 Distribution coefficients for Co-60

R016 | Contaminated zone (cm'3/I9)

R016 Unsaturated zone I (cm'3Ig)

R016 Saturated zone (cm-3/g)

R016 | Leach rate 1/yr)

R016 | Solubility constant

RO16 Distribution coefficients for Cs-137

R016 Contaminated zone fc--3/g)

R016 Unsaturated zone 1 (cm-3/g)

R016 | Saturated zone tcm*-3/g?

R016 | Leach rate l/yr)

R016 Solubility constant

R016 Distribution coefficients for Fe-5s

R016 Contaminated zone (cmr*3/g)

R016 | Unsaturated zone I (cm-3/g)

R016 Saturated zone 1cm--3/g)

R016 Leach rate l/yr)

R016 Solubility constant

'~ I
ROlE
R016

R016

role I

R016

RO16

R016

R016

R016

R016

I

I

I

I

I

I

I

I

Distribution coefficients for H-3

Contaminated zone (cm--3/g)

Unsaturated zone I (cm-3/g)

Saturated zone (cm--3/g)

Leach rate 1/yr)

Solubility constant

Distribution coefficients for Ni-63

Contaminated zone Icm-3/o)

Unsaturated zone I (cm-3/q)

Saturated zone (cm-3/5)

Leach rate 1/yr)

Solubility constant

Distribution coefficients for Pu-238

Contaminated zone (cm '3/g)

Unsaturated :one 1 (cm--3/9)

Saturated zone (-.'--3/9)

Leach rate 1;yr)

Solubility constant

Distribution coefficients fcr Pu-239

Contaminated zone (cm-3/g)

Unsaturated zone I (cm' 3/g)

Saturated zone ccm--3/o)

Leach rate i/yri

Solubility constant

User

Input

1.7O0E+O:

I I.OOOE+O:

| l.OOOE+O.

| O.OOOE+O0

|O.OOOE+O(

| 6.500E+OC

| 4.470E+O2

| 4.470E+Oi

| O.O0OE+O(

|O.OOOE+OO

I 1.300E+0O

| 8.910E+02

| 8.910E+02

| O.OOOE+OC

|O.OOOE+OO

|O.OOOE+OO
| O.OOOE+OO

| O.OOOE+OO

| 0.00OE+OO

| 3.200E+01

I 3.700E+01

| 3.700E+01

| C.OOOE00O

I C.OOOE+OO

| 1.625E+03

| 2.000E+03

| 2.000E+03

| O.OOCE+OO

| O.OOOE+O0

| 1.625E+03

| 2.OOOE+03

| 2.000E+03

| O.OOOE+C0

| O.OOOE+O0

I

31
31

OI
'I7J

) 1

) I
1 I

II

1 I

II

2 I

10I1

)Il

I

I

O I

!Il

O I

II

IIl

Default

|. lOOOE+03

1. OOOE+03

1.000E+03

O.OOOE+OO

O.OOOE+OO

1.OOOE+03

1.OOOE+03

l.ODOE+03

O.OOOE+00 |

O.OOOE+OO |

1.000E+03

l.OOOE+03 |

I.OOOE+03 I
0.0000E.00

O.OOOE+0|00

O.OOOE+00 I
O.OOOE+OO |
O.OOOE+DOO
O.OOOE+|00

O.OOOE:+OO

O.OOOE+OO3

l.OOOE+03
'.000E+031.0O0S+03 I

O.OOOE+OO|

O.OOOE0.0 I

2.000E+03|

2.OOOE+03 |

i.OOOE+O'

C.OOOE-OO

2.OOOE+03

2.000E+03

2.000E+03 |
2.000E+03 |

O.OOE+OD I
0.000E+00|

1.069E-02

not used

2.730E-02

not used

1.392E-02

not used

7.024E-01

not used

5.722E-03

not used

1.136E-04

not used

1.136E-04

not used

| DCNUCC(I0)

| DCNUCUilOl)

| DCNUCS(10)

| ALEACH(10)

| SOLUBK(I0)

| DMNUCC(ll)

| DCNUCU111,1)

| DCNUCSIll)

| ALEACH(ll)

SOLUBKIII)

| DCNUCC(16)

| DCNUCUC16,1)

| DCNUCS(16)

ALEACH(16)

| SOLUBK(16)

| DCNUCC(18)

| DCNUCU(18,1)

| DCNUCS(18)

| ALEACH(18)

| SOLUBK118)

| DCNUCC(23)

| DCNUCU(23,1)

| DCNUCS(23)

| ALEACH(23)

I SOLUBXK23)

| DCNUCC(27)

| DCNUCU(27.,)

| DCWUCS(27)

| ALEACH(27(

I SOLUBK(27)

| DCNUCC(28)

| DCNUCU(2E,1)

| DCNUCS(281

| ALEACH(28)

| SOLUBK(26)

Used by RESRAD I Farameter

(If different from user input) I Name

R016

P016

R016 I

RC016I|

R 16

RC16 I

R026 I

ROleI

R~EI
R026

C E !:-
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Q iSumma:y : PESRPD Default Parameters

File : Plumrtrook Subsurface Mcdified BOP CORE HIX.FRXD

I
Menu I

R016 |

R016 |

R016 I
R016 I
R016 I
R016 I

Site-SpecIfic Farameter Suwnwry (continuedl

I User I I

I Input I Default I

Used by FESRAfD I Parameter

(If different from user input) I NameParameter

R016

R016

R016

RO1 6

R016

R016

Distribution coefficients for Pu-241

Contaminated =one (cm-i3/g)

Unsaturated zone 1 (cm-3/g)

Saturated zone (cm-*3/;)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Sr-90

Contaminated zone (cm-13/9)

Unsaturated zone 1 lcm"3/gl

Saturated zone (cm-3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for U-234

Contaminated zone (cm-3/g)

Unsaturated zone 1 (cmi3/g)

Saturated zone (cm-'3/g)

Leach rate (/yr)

Solubility constant

Distributicn coefficients for U-235

Contaminated zone (cm--31g)

Unsaturated zone I (cm--3/gl

Saturated zone (cm-a3/g)

Leach rate (/yr)

Solubility constant

R016 I

R016 |

R016 |

R016 I

R016 |

R016 |

R016 I

R016 I

h016 I

R016 I

|'1.625E+0o

| 2.000E+0'

| 2.OOOE+O0

I0.000E*oc

| 3.500E+OC

| 3.200EL01

j 3.200E+.0

| 0.000E+Oc

| 2.120E+02

1 5.000E+01
| 0.000E.00
| O.OOOE+oo

| 2.120E+02

| 5.000r+01

| O.OOOE+OOI .000L+00

| 0.000E+OO

| 2.120E+02

| 5.000E.0)

| s.OOOE.01

O.OOOE+oo

| 2.000E+01
| 2.OOOE4OI
| 2.000EO401

| 2.OOOE+01

I0.000E+00
| O.OOOE+00

0.000E400

I0.0D00+00
| 0.000E+00
| 0.0005+OO

3 2.000E+03

3 2.000.E03
O 2 .OOOF+03

O.OOOE+00o

I0.000E.00

3.000E*01

1 3.00oEs01
1|3.000E.01

D j.OOOE-01

j .0005.00

2 5.000.O01

I 5.000O.01

I 5.0005+01

I 0.0000E+0

0.0000E+0

2 .OOOE*01

I 5.000E+01

I 5.OOOE*01
0.0005.00

|O.OOOE+00

I5.0005.01
5.000E.01

5.000E+C!

I 0.000E+00

I0.0005.00

I 2.OOOE01
2 .OOOE+01

| 2.0000E+1
| 2.0005.01

| 0.0005C00

| 0.0000E+0

O.OOE+0 00

J0.0005.00
I0.000E40O
I0.0005.00
| 0.0000E+0

1.236E-04

not used

4.906E-02

not used

e . 697E-04
not used

8.697E-04

not used

| DCN'JCC(29)

| DCNUCU(29.1)

| DCNUCS(291

| ALEACH(29)

I SOLUeK(29)

| DCNUCC(33)

| DCNUCU(33,1)

| DCNUCS(33)

| ALEACH(33)

I SOLUBK(33)

| DCNUCC(38)

I DCNUCU(386.1

I DCNUCS(38)
| ALEACH(38)

I SOLUBX(36)

I DCNUCC(39)
| DCNUCU(39,1)

| DCNUCS(39)

| ALEACH(39)

| SOLUEK(39)

| DCNUCC(40)

| DCNUCU(40,1)

| DCNUCS(40)

| ALEACH(40)

| SOLU8K(40)

| DCNUCC( 1)

| DCNUCU( 1,1)

| DCNUCSI 2)

| ALEACH( 1)

| SOLUBK( 1)

| DCNUCC( 2)

| DCNUCU) 2.1)

| DCNUCS1 2)

| ALU.CH( 2)

| SOLUBK( 2)

I

R016

f016.

F016

ROl6

R016

R016

R016

P016

F016

R016

R016 I

R016 I

i16
Rol 6 I
R016 I

r,016 I

| Distribution coefficients for U-23e

| Contaminated zone (cmn-3/gl

Unsaturated zone I (cm--3/g)

I Saturated zone (cm,,3/c)

| Leach rate t/yr)

| Solubility Constant

| Distribution coefficients for daughter Ac-227

| Contaminated zone (cm-3/o)

| Unsaturated zone I (cm--3/q)

I Saturated zone (cm--3/;)

| Leach rate (/yr)

| Solubility constant

| Distribution coefficients for daughter A.9-108m

Contaminated zone (cm-3/s)

Unsaturated zone I Im--3/s)

Saturated zone (cm--3/g)

Leach rate (/yr)

Solubility constant

S. 697E-04

not used

9.11;E-03

not used

I

___

7. 024E-01

not usedI. .
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, ISizrary : RESRAD Default Parameters

Pile : Plumbrook Subsurface Hodified POP CORE MIX.FA3

fMe n I
menu I

Site-Specific Parameter Summary lcontinued)

I User I I Used by RESRAD

I Input I Default I (If different from user input!Parameter

R016

R016

R016

Pf016

R016

R016

F016

R.016

RQ.16

R016

R016

R016

I

I

I

I

I

I

I

I

I

I

I

I

I

I

R016 I
R016 I

R016 I

R016 I

R016 I

_.1 I

R016

R016

R016 I

R016 I

RD36 I

R016 I

fi016 I

F.016 I

ROl16I

R.016 1

Distribution coefficients for daughter Am-243

Contaminated zone (cm--3/o)

Unsaturated zone 1 (cm--3/g)

Saturated zone (cm--3/g)

Leach rate (/yr)

Solubility constant

Distriburion coefficients for daughter C-14

Contaminated zone (cm-3/g)

Unsaturated zone I 3m-I3/0

Saturated zone Icm--3/9

Leach rate I/yr)

Solubility constant

Distribution coefficients for daughter Cm-243

Contaminated zone Icm--3/g)

Unsaturated zone 2 (cm'13/g)

Saturated zone Icm--3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Cm-243

Contaminated zone Ifcm"3/g)

Unsaturated zone 1 (cm-*3/g)

Saturated zone (cm--3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Eu-152

Contaminated zone Icm--3/g)

Unsaturated zone I 1cmi--3/g)

Saturated zone (cm--3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Eu-152

Ccntam'nated zone (cm--3/g)

Unsaturated zone I (cm-*3/g)

Saturated zone Icm-3Jg)

Leach rate (/yz)

Solubility constant

Distribution coefficients for daughter Eu-154

Contaminated zone icm-319)

Unsaturated zone I (cm-3/g)

Saturated zone (cm'-3/q)

Leach rate I/yr)

Solubility constant

2.000E+01

2.000E+01

I .0006+01
0.000E+00

2.600E+01

2.100E+01

2.100E+01

I0.000r.00
0.000E+00

O .OOOE+OO

I 4.000E+02
C 6.760E+03

I 6.760E.03

0.000E+00

I O.OOOE+00

I 4.000E+02

6.760E+03

6.760E+03

0.000E+00

0.0OOOE+00

4.0000E+2 2

I 9.550E+02

I 9.550E+02 I

0.000+00

1 0.000+OO I

I I

4.000E+02 I
I 9.550E+02 I
I 9.550E+02
I0.0006.00
I0.0006.00

4.OOOE+02

9.550E+02

9.550E+02

0.0006+00

10.0006+00

1 2.00DE+.01

I2.0006.01
2.000E+01

I0.0006.00
I I .OEO

O.OOOE+OO

I C.000E00 I
I 0.000E+00

0.0000E+0

1 O.000E+00

I

I I

1-1.000E+00I
1-1.0006.00 I
1-1.0006.00 I

I 0.0o0.0EoI
I 0.000E0oo I
I I

I I
|-1.000E+00I

I-1.0006.00 I

1-1.000E+00

I O.OOE+00 I

I0.0006.00I

Il I

1-1.0006+00 I

-I.oooE+OO I

0i.ooor+0o I

|-.OOOE+00 I

0.000E*00 I

I

-1.000E+00

-l.00OE+0O IOI.OOOE+OO

|-I.OOOE+OO

|O.OOOE+OQ I
O.OOOE+00 1

not used

7.030E-03

not used

4.6126-04

not used

4.612E-04

not used

4.6126-04

not used

4.6126-04

not used

4.612E-04

not used

I Parameter

| Name

I DCNUCC( 4)

IDCNUCU( 4,1)

DCNUCSI 4)

I ALEACH( 4)

I SOLUSK( 41

DCNUCC( 5)

I DCNUCUI 5.1)

I DCNUCS ( S )

I ALEACHI 5)

I SOLUBKI 5)

I D=NUCC( 6)

I DCNUCUI 6.1)

I DCNUCS1 63

I ALEACH( 6)

I SOLUBK( 6)

I DCNUCCI 7)

i DCNUCUI 7.1)

I DCNUCS( 7)

ALEACHI 7)

I SOLUBK( 7)

IDCNUCC(12)

DCNUCU(12,1)

I DCNUCS(12)
I ALEACH112)
I SOLUBK(12)

I VCNUCC(131

I DCNUCU(13,1)

D DCNUCS(13)

I ALEACE113)

SOLUBK(13)

DCNUCC(14)

DCNUCU(14,1)

DCNUCS(14)

I ALEACH(14)

| SOLUBK(141

P.016 I
P.016 1

R016 I

R016 I

PR016 I
F016 I

Rol16-I

R016 I

R016 I

R016 I

:.,...;I



FESFAD Verzior 6.21 * Limit - 0.5 year 10/17/2004 15:44 Page 14

, Sumr.rary : KESFAr Default Farameters

File : FPlmcbcck Subsurface Modified BOP CORE: PIX.RAD

I(Z.." ;
Site-Specific Parameter Summary (continued)

Menu I Parameter

i
F016 |

R016 I
R016 I

RP016 I
R016 I

Il

R016

R016

R016

P016

P016

R.016

R.016

R.016

R.016

R.016

R.016

R.016

Rol

R016

R016

R016

R.016

R026

R016

R016

R016

R016

R016

R016

R016

Ro016

R016

P.016

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Distribution coefficients for daughter Eu-155

Contaminated zone Icm-3/sg

Unsaturated zone I (cm--3/g)

Saturated zone I.mn-3/g)

Leach rate //yr)

Solubility constant

Distribution coefficients for daughter Gd-152

Contaminated zone lcm--3/g;

Unsaturated zone 1 (cm-3/g)

Saturated zone cm--3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter 1-129

Contaminated zone 1cm1-3/g)

Unsaturated zone I (cm-3/g)

Saturated zone Icm-3/g)

Leach rate l/yr)

Solubility constant

Distribution coefficients for daughter Na-22

Contaminated =one Icm-3/g)

Unsaturated zone 1 (cm-3/g)

Saturated zone (cm--3/g)

Leach rate (I/yr)

Solubility constant

Distribution coefficients for daughter Nb-94

Contaminated zone (cm--3/s)

Unsaturated zone 1 (cm-3/9)

Saturated zone (cm'-3/g)

Leach rate (Iyr)

Solubility constant

Distribution coefficients for daughter Ni-59

Contaminated zone (cm-3/9)

Unsaturated zone I lcm,3/gl

Saturated zone (cm-3/g)

Leach rate (/yrl

Sclubility constant

Distribution coefficients for daughter Np-237

Contaminated zone (cm-3Ig)

Unsaturated zone 1 (cmn-3/g)

Saturated zone (cm-m3/gj

Leach rate (/yr)

Solutility constant

I User

input

| 4.0006s02

9.550E+02

I O.OOOE+00

I0.0006.00

I-i. 0006.00
I-i. 0006.00

I O.0OOE+00
I 0.0006.00

.I

I 3.200E.00
I 1.000E-01
I 1.000E-01
I 0.000E+00
I 0.ooo04oo

I 1.OOOE01

I 1.0006.01

I 2.000E+01

I O.oOOE+OO

I o.o006.00

I
I

I 3.250E+02
I .0006.00

I0.0006+00
I .0006.00

I0.000E+00

I 3.2006401
I 3.7006+01
3.700E+01

I 0.0000E+0
I C.OOOE400

1-2. 0006400
1-I .0006400

i-i .0006+00

I 0.0006+00
I 0.0006400

i 

i

Default I

I I
I-i.OOO+OO I

2-2.ODOE+00 I

1-1.000E.00 I

I 0.0006+00 I
I 0.0006.00 I
I I
I I
I-1.000E+00 I

1-2.OOE+00 I

I-l.OOOE-00 I

I 0.0000E+0

I O.OOO+Oo I

I I
I I
I 1.000E-01 I
I 1.000E-01 I
1 1.0006-01

I0.0006.00I
0.0006.00

I2.OOGE-01

OI.OOOE+OO

IG.OOOE+O2

|IO.OOOE+OO

I
I

I O.O0OE+00

|IO. OOO+Oo

I.OOOE+OO

I 0.0006.00

IO.OOOE+00

I I

I|1.000c+00 |

I0.000t.00 I

I.OOOE+ I
0 .000C+03

1 1.OOOE+00 I

I 0.000E+OC I

I 0.0006.00o I
I ooo o I

Used by FZSRAD

(If different from user input)

4.612E-04

not used

8.249E+02

8.249C+02

e.249E+02

2.237E-04

not used

5.331E-02

not used

1.799E-02

not used

5.676E-04

not used

5.722E-03

not used

2.574E+02

2.574E602

2.574E+02

7.164E-04

not used

I Parameter

) Name
I _an

I DCNUCC115)
I DCNUCU(1,1l)
I DCNUCS(15)

| A'E.ACH151

SOLUBKI151

I DCNUCC(17)
I DCNUCUI17.1)
| DCNUCS(171

ALEACN4(17)

SOLUBK(17)

DCRUCC(19)

DCNUCU(I9lI)

DCUUCS(19)

ALrACH(19)

SOLUBK(19)

DCNUCC120)

DCNUCU(20,1)

DCNUCS(20)

IALrACH (20)
SOLUBK120)

DCNUCC(21)

I DCNUCU121.1)

I DCNUCS121)
ALE.CH(21)

SOLUBK(21)

DCNUCC122)

I DCNUCUl22,1)

f DCNUCS(22)

I ALrACH(22)

1 SOLUBK(22)

I DCNUCC124)

| DCNUCU(24,1)

DCNUCS(24)

I ALrACH(241
SOLUBKE24)

P016 I
Ro016 I
P016 1

It I
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Q> Summary : FESFA.D Default Parameters

File : PlumbrooF Subsurface Modified SOP CORE FIX.RAD

C.\S-,
Site-Specific Parameter Sumnary (continued)

Menu I

R016
R016 I
R016 I
R016 I
RC1 6 |

R016 I
ROl6 I

Il

Parameter

-

R016

R016

R016

R016

R016

R016

I

I

I

I

I

I

I
R016 I

P016

R016 6

P016 I
R016

R016

R016 |

Rp016 I

R016 I

R016|
R016 I

R016 I

R016 I

R016 |

R016 I

Distribution coefficients for daughte: Pa-231

Contaminated zone (cm-3/g)

Unsaturated zone I (cm-3/9)

Saturated zone (cm--;/g)

Leach rate l/yrI

Solubility constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm-3/g)

Unsaturated zone 1 (cm-3/9)

Saturated zone (cm- 3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ra-226

Contaminated zone lcm-3/g)

Unsaturated zone 1 (cm -3/g)

Saturated zone (cm-3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Sb-125

Contaminated zone (cm 3/9)

Unsaturated zone 1 (cm 3/g)

Saturated zone (cm-3/g?

Leach rate (/yrl

Solubility constant

Distribution coefficients for daughter Tc-99

Contaminated zone (cm-3/9)

Unsaturated zone 1 (cm--3/g)

Saturated zone Icm--3/91

Leach rate 1/yri

Solubility constant

Distribution coefficients for Caughter Th-229

Contaminated zone (cm'-3/g9

Unsaturated zone I (cm-3/g)

Saturated zone (cm -3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone lcm3;/g)

Unsaturated zone I Icm-3/g)

Saturated zone (cm- 3/gl

Leach rate (lyr)

Solubility constant

| User |

I lnput I Default

I I
I 5.000E+01 | 5.000E+01

| 5.000E+01 | 5.000E+01

| 5.000E+01 | 5.000E+C1

| 0.0006400 | 0.000o.O0

I 0.000E+00 | 0.000E+O0

) I . I
1.000E602 I 1.000E+02
1.000E+02 |1.000E+02
2 .0006.02 I .OOOE+02

| 1.000E+02 I 1.000E+02
I 0.000E+00 | 0.000E600

7 0.000E+00 1 0.000E+00
t I

i I I
I 7.000E+01 I 7.000E+0I
. 7.000E+01 I 7.000E+01
| 7.0006.01 | 7.000E+01

I 0.000E+00 I 0.000E+00
| 0.000E+00 | 0.000E+00

I I

0.0006+00 I 0.000E+00
| 0.000E+00 | 0.000E+00

0.000E600 | 0.0006+00

| 0.000E+00 I 0.000E+00
0.000E+00 I 0.006.+00

I I
| 5.200E+00 | 0.000E+00

| 7.000E+00 | 0.000E+00

| 7.000E+004 0.0006+00

| 0.OO0+004 0O.O006E+0

I 0.000E+00 I 0.000E+00

I I

I IE+0 oooZo

I 6.000E+04 | 6.00DE+04

| 6.000E+04 I 6.000E+04
I 6.000E+04 | 6.000E+04
| 0.000E+00 0.000E+00

1 0.000E+00 I 0.000E+00

I I

I 6.000E+04 I 6.0006+04
I 6.0006404 I 6.000E+04
I 6.0006+04 I 6.0006+04
I0.0006+00 I 0.0006+00
I0.0006+00 I 0.000E+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

3.673E-03

not used

1.841E-03

not used

2.627E-03

not used

7.024E-01

not used

3.379E-02

not used

3.077E-06

not used

3.077E-06

not used

Used by RESRAD

(If different from user input)

I Parameter

I Name

I DCNUCC(25)
I DCNUCU(25,1)
I DCNUCS(25I
| ALEACH(25)

I SOLUEBX25)

| DCNUCC(26)

| DCNUCU(26, 1)

| DCNUCS(26)

| ALEACH(26)

| SOLUSK(26)

DCNUCC(31)

| DCNUCU(31,1)

DCNUCS(31)

| ALEACH(31)

| SOLUBK(31I

| DCNUCC(321

| DCNCUW132,1)

| DCNUCS(32)

I ALEACH(32)
I SOLUBK(32)

I DCNUCC(34)
| DCNUCU(34,1)

I DCNU-S(34)
| ALEACN 34)

| SOLUBK(34)

D DCNUCC(35)

I DCNUCUI35,1)
I DCNUCS(35)
I ALEACH(35)
| SOLUBK(35)

I DCNUCC(36)
DCNUCU(36,11

I DCNUCS(36)

| ALEACH(36)

SOLUBK(36)

R016

R016

R016

f016

P016

P016

I

I

I

I

I

I

I

R016 f

R016

P016 1

. . I
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y Sunmaary: RESRA: refault Para:e:ers

File : F1umbrook Subsurface Modifiec ECP CORE MIX.RP.D

Henu

R016

PR016

R016

R016

R016
P016

R017

R017

R017
R.017
R.017

R017

R017

R.017

R.017

R017

R017

P07

R017

R.017 I
R.017 |

R017 I

P017

Site-Specific Parameter Summary (continued)

Parameter

|Dtstribution coefficients for daughter U-233

Contaminated zone Ccm-3/g)

Unsaturated zone I lcm-3Ig)

Saturated zone (cm-3/g)

Leach rate 1/yrl

Solubility constant

Inhalation rate (Im-3/yr)

Mass loading for inhalation (g/m-31

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 (ml. ring 1:

I .5
I 5

1 5
I 5.

I 0.

I 0.

I
I 6.

I C.
I 3.

I 4.

I 4.

1 6.

I 1.

I 1.

I no

User |

Input | Default |

I I

.OOOE+0l I 5.000E+0l1

.O00Er01l 5.000E+ol

.OOOE+o0 i 5.000E0o1

.OOOE+00 I 0.000E+00

.OOOE+00 I 0.000C400

.400E403 | 8.400E+03

.OOOE-06 | 1.000E-04

.653E+02 3 3.OODE401

.000E-01 2 4.000E-01

.700E-01 *7.000E-0l

600E-01 2 5.000E-01

.OOE-01 I 2.500E-01

.000+00 I 1.000E+00

ot used I 5.000E+01

Used by RESRAD I Parameter

(If different from uier input) I Name

I _ ~I ,,

___

3. 673E-03

not used

___

___

___

>0 shows circular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

radius

Wi) ring 2:

(mi). ring 3:

Im), ring 4:

Cm), ring 5:

1m), ring 6:

1m), ring 7:

(in) ring a:

(m), ring 9:

Em), ring 10:

(ml, ring 11:

Inot used

I not used

I not used

I not used

Inot used

I not used

I not used

I not used

I not used

I not used

I 7.071E*01 I

I O.OOOE+00 I

I O.OOOE+00 I

I 0.000E500 I

I 0.000E+00 I

I O.OOO0tOO I

I 0.0005+00 I
I 0.000E+00 I

IO.OOOE+00 I

I O.OOOE00 I

DcUCC(37)

| DCNUCUC37,I)

| DCMUCS(37)

| ALEACH137)

| SOLUBDK37)

INHALR

MLINH

| ED

I SHF3
| SHF1

I FIND

|FOTD

AREA. F Fs

| RAD_SHAP£1 1)

RALDSRAPE( 2)

RADSHAPE( 3)

| RAD SHAPEC 4)

| RAD SHAPE( 5)

| RAD SHAPEI 6)

| FAD SHAPEC *7)

| RADSHAPEC e)

| RAD SHAPEI 9)

| RADSHAPE(10)

| RAD SHAPE1ll1

| RAD SHAPE(12)

| FRACA( 1)

|FfACAI 2)

F FRACA( 3)

|FRACAC 4)

FRACAC 5)

| FRACA( 6)

FRACAl 7)

3 FRACA( 8)
| FRACAC 9)

| FRACA10)

| FRACAIll)

| FRACA(12)

| DIET(l)

| DIET13)

| DIET14)

| DIET(S)

| DIET16)

SOIL

R017 | Outer annular radius (m), ring 12:

R017

o017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

Fractions of

Ring 1

Ring 2

Ring 3

Ring 4

Ring S

Ring 6

Ring 7

Ring 9

Ring 9

Rino IC

Ring 21

Ring 12

annular areas within AREA:

| not used | 0.000E+00 |

| not used | 1.000E+00 |

| not used | 2.732E-01 |

| not used |0.0000E+0

| not used | 0.000E+0D |

| not used 0 G.000E+00

| not used 0.000E+00 |

| not used 0.OOOE400 |

| not used | O.OOOE+00

I not used I 0.000E+00
| not used | 0.000E+00 |

| not used | 0.000E+00

| not used | 0.000E+00 |

| 7.800E+01 | 1.600E+02 |

| 1.500E+01 | 1.400E+01 |

| 1.1805.02 | 9.200E+01 |

| 5.200E+01 | 6.3005.01 |

| 1.600E+01 | 5.400E+00 |

| 0.000E+00 | 9.000E-01

| 1.830E+01 | 3.650E+01 |

PolS!I

P0161
Role I

P016 I

R016 I

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption Ckg/yr)

Milk consumption !L"yr)

Meat and-poultry consumption tkg/yr)

Fish consumption lkq/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (9/yr)
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t. Summary : RESRAD Default Paramete:s

File : Pluibroot Subsurface Modified EOP CGRt H X.RAD

(r:. Site-Specific Parameter Summary (continued)

I User I I
I Input I Default I

Used by RESRAD I Parameter

(If different from user input) I Name
menu I Parameter

R018 |

ROle I

AC18 I

R018 I
Role I
ROll I

ROlE

R018|
R le

Drinking water intake (L/yr)

Ccn:amination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination f:action of irrigation water

Contamination fraction of aquatic food

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

ROl9 Livestock fodder intake for meat (kg/day)

R019 | Livestock fodder intake for milk (kg/day)

ROl9 | Livestock water intake for meat (L/day)

R019 | Livestock water intake for milk (i/day)

A0O9 J Livestock soil intake (kg/day)

R019 Mass loading for foliar deposition Ig/m-3)

R019 | Depth of soil mixing layer (Iml

f019 Depth of roots Im)

R019 | Drinking water fraction from ground water

R019 H Nousehold water fraction from ground water

2 ^ |Livestock water fraction from ground water

iIrrigation fraction from ground water

R19B | Wet weight crop yield for Non-Leafy (kg/m-2)

R19B Wet weight crop yield for Leafy (kg/m-2)

R19B | Wet weight crop yield for Fodder lkg/m-2)

R19B Growing Season for Non-Leafy (years)

RF19E Growing Season for Leafy (years)

P19E Growing Season for Fodder (years)

R19E Translocaticn Factor for Non-Leafy

A129E |ranslocation Factor for Leafy

R19B | Translocation Factor for Fodder

F19E Dry Foliar Interception Fraction for Non-Leafy

R19B | Dry Foliar Interception Fraction for Leafy

R19B Dry Foliar Interception Fraction for Fodder

R19SE Wet Foliar Interception Fraction for Non-Leafy

R19E Wet Foliar Interception Fraction for Leafy

R19SE Wet Foliar Interception Fraction for Fodder

219S | weathering Removal Constant for Vegetation

| 4.780E+02 | 5.100E+02

1.OOOE+t00 I.OOOE+00

| not used 1.000E+00

I1.0006.00 2 .000r+00

I.OOE+600 I.OOOE+00

| 5.000E-01 5.000E-01

| 1.000E00 1-1

| 1.000E00 1-1

| .OOOE+OO |-1
I .00.0 I-

| 8.500E600 | 6.800E+01

| 1.700E+01 5.500E601

5.000E+01I 5.000E+01

1.600.E02 | 1.600E+02

| 5.000E-01 | 5.000E-01

| 1.000-04 I.OOOE-04

I1.5006-01 2 .500E-01

| 9.000E-01 | 9.000E-01

| 1.000E+00 | 1.000E+00

I not used I l.OOOE+00

| l.OOO0+oo | 1.000E00

I1.000Z+00 I .0006400
|I.OvO |I.OEO

| 7.000E-01 | 7.000E-01

I 1.SOE+00 | 1.50CE400

| 1.100E+00 |.OOE00

| 1.700E-01 | 1.700E-01

| 2.500E-01 | 2.500E-01

I e.o0oE-02 I 8.000E-02
I l.OOOE-0l 1|OOOE-01

I1.0006~00 I1.000E+00
| 1.0000E+O0 I .OOOE+OO

I2.500E-01 2.5006-01

| 2.500E-01 | 2.500E-01

| 2.500E-01 | 2.S0OE-01

| 2.500E-01 | 2.500E-01

| 2.500E-01 | 2.500£-01

| 2.500E-01 | 2.500E-01

| 2.000E+01 | 2.000E+01

I I
| 2.000E-05 | 2.000E-05

| 3.000E-02 | 3.000E-02

| 2.000E-02 | 2.000E-02

| 9.800E-01| 9.800E-01

| 3.000E-01 | 3.000E-0O

| 7.000E-07 | 7.000E-07

| 1.00E-10 | 1.000E-10

| 6.000E-01 | 8.000E-01 |

| 2.000E-01 | 2.000E-01

| 8.894E+01 | 8.894E+01 |

__ _

___

_ __

__ _

___

___

___

_ _

___

__ _

_ _

lDWI
|FDW

| FLW

I FIRN
1FPS

I rPLANT

I FMEAT
| FMILK

| LFIS
| LFI6

| LWIS

| LWI6

|LSI

| MLFD

|DM

| DROOT

| FGWHH

| FGWLW

I FGWIRF

I fv(1)

YV(2)

I YV13)

| TE(1)

|TEt121

| TE13)

| TIVIl)

| TIV(2)

| TIV(3)

| PDRY(1)

RDRY (2)

| RDRY(31

|RWET(1}

| RWET(2)

| RWET(3)

I WLAM

| C12WTR

I C12CZ

| CSOIL

| CAIR

|DMC

| EVSN

|REVSN

| AVFG4

| AVFGS

| CO2F

Cl14

Cl 4

Cl 4

614

Cl 4

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

|C-12 concentration in contaminated soil (g/9)

I Fraction of vegetation carbon from soil
I Fraction of vegetation carbon from air
I C-14 evasion layer thickness in scil (m)

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

( C-12 evasion flux rate from soil (11sec)

-| Fraction of grain In beef cattle feed

I Fraction of grain in milk cow feed

C14 I DCF correction factor for gaseous forms of C14
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Summary : PESRAD Default Parameters

File : Plumbrook Subsurface Modified EOP CORE MIX.fiAD

. Site-Specific Parameter Summary fcontinued)

Menu I
II

Parameter

�_; I

STOP | Storage times of contaminated foodstuffs (days):

STOP | Fruits, non-leafy vegetables, and grain

STOP | Leafy vegetables

STOP Milk

STOP | Meat and poultry

STOR F risb
STOR | Crustacea and mollusks

STOR W Well water

STOR | Surface water

STOR Livestock fodder

R021 Thickness of building foundation Im)

R021 B Bulk density of building foundation (g/cm-93)

P021 | Total porosity of the cover material

R021 | Total porosity of the building foundation

R021 | Volumetric water content of the cover material

R021 | Volumetric water content of the foundation

f021 Diffusion coefficient for radon gas (m/secl:

R021 | in cover material

R021 | in foundation material

| in contaminated zone soil

* | Radon vertical dimension of mixing Im)

R., Average building air exchange rate (1/hr)

R021 H Beight of the building (room) Im)

R021 B Euilding interior area factor

R021 Building depth below ground surface (m)

R021 | Emanating power of fn-222 gas

RP21 | Emanating power of Rn-220 gas

TITL | Number of graphical time points

.ITL maximum number of integration points for dose

TITL | Maximum number of integration points for risk

| User

| Input

1 1.400E+01

1.000E+00

I I.000E+00

2.000S+01

7.000E+00

7.000E+00

| 1.000E400

| 1.000E+00

| 4.500E+0l

not used
not used

I not used
not used

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 32
I 1

32

Default I

| 1.400E+01 |

1.000E+00 |

| 1.000E+00 I

| 2.000E+01 |

| 7.000E+00

I 1.000E+D0 |

| 1.000E+00 |

| 1.000E+00

I 4.500E02 |

I
I 1.500E-01 |

| 2.400E500 I
| 4.000E-01 |

1.000E-01 |

| 5.000E-02

| 3.000E-02 |

2.000E-06 |

3.000E-07 |

| 2.000E-06 |

2.000.E00

| 5.000E-01 I
| 2.500E+00

| 0.000E500 I

I-1.000EOO0 I

I 2.500E-01 I

.50OE-01 |

I -

___-

___-

Used by RESPAD | Parameter

(If different from user input) Name

- STORPT11)

STOR-T(2)

I. STOR T(3)

I STOP T14)

I STOfiTCS)

I STOR T(6)

- STORT17)

I STOP TI81

I STOR T19)

| FLOORI

- DENSrL

1TPCV

|TPFL

PH20CV

- PH2OFL

|DI FCv

--- | DIFFL

|DIFCZ

- HMIX

I REXG

- | HRM

| FAI

- - - I DM rL

--- I |EMANAI1)

--- I |EMANA12)

I
I NPTS

I LYMAX

I KMAX

Summary of Pathway Selections

Pathway I User Selection

I

1 -- external gamma I active

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

3 -- plant ingestion I active

4 -- meat ingestion I active

5 -- milk ingestion | active

6 -- aquatic foods | active

7 -- drinking water active

8 -- soil ingestion I active

9 -- radon | suppressed

Find peak pathway doses active

Cr 'I
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U, Summary : RESRAt Default Parameters

File : Flumbrook Subsurface Modiflec EOP CORE MIX.RAD

(:-;Z^ontaminated Zone Dimensions Initial Soil Concentrations, p~i/g

Area:

Thickness:

Cover Depth:

3850.00 square meters

3.00 meters

D.00 meters

Am-241

Cm-245

Co-60

Cs -137

Fe-55

H-3

Ni-63

Pu-238

Pu-239

Pu-241

Sr-90

U-234

U-235

U-238

2.900E-01

I .900E-Ol

1.230E+O0

3.479E+01

1.893E+01

8.460E+0O

1.971E+01

7.000E-02

6.000E-02

2.490E+OO

1.174E+Ol

9.800E-Ol

9.000E-02

9.700E-Ol

Total Dose TDOSEItl, mrem/yr

Basic Radiation Dose Limit - 2.500E+O1 mrem/yr

Total Mixture Sum Mlt) - Fraction of Basic Dose Limit Received at Time (it

t (years): O.OOOE+OO l.OODE+OO 3.000E+O0 l.O0DE+Ol 3.000E+O1 1.DOOE+02 3.000E+02 1.000E+03

TDOSE(t): f.692E+02 8.155E+02 7.187E*02 4.652E+02 1.421E+02 7.770E+00 3.934E+00 1.930E+OO

MHt): 3.477E+01 3.262E+01 2.875E+01 1.861E+01 5.685E+00 3.108E-01 1.574E-01 7.720E-02

Q) ( im TOOSE(ti: 8.692E+02 mrem/yr at t - 0.00O00 years

1 I
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Surnary : RESRAD Default Parameters

File : Flumbrook Slbsurface Modified SOP CORE MIX.RAD

* C. Total Dose Contributions TDOS£(i ptl for Individual Radionuclides (i) and Pathways 1p)

As mrem/yr and Fraction of Total Dose At t - 0.000£+00 years

Water Independent Pathways fInhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr tract.

Am-241 5.042E-03 0.0000

Cm-245 2.550E-02 0.0000

Co-60 7.180E+00 0.0063

Cz-137 4.441E+01 0.0511

Fe-55 0.00O0E00 0.000C

H-3 0.0000E+0 0.0000

Ni-63 0.000+00 0.0000

Pu-238 4.347E-06 0.0000

Pu-239 7.027E-06 0.0000

Pu-241 5.231E-05 0.0000

Sr-90 1.076E-01 0.0002

U-234 1.573E-04 0.0000

U-235 2.674E-02 0.0000

U-238 5.716E-02 0.0001

Total 5.181E+01 0.0596

Inhalation

mrem/yr tract.

3.721E-04 0.0000

2.501E-04 0.0000

7.263E-07 0.0000

3.231E-06 0.0000

1.290E-07 0.0000

2.231E-03 0.0000

3.563E-07 0.0000

7.905E-05 0.0000

7.445E-05 0.0000

6.053E-05 0.0000

4.290E-05 0.0000

3.7400-04 0.0000

3.201E-05 0.0000

3.309E-04 0.0000

3.851E-03 0.0000

Radon Plant Meat Milk Soil

mremlyr tract. mrem/yr tract. mntem/yr fract. mrem/yr fract.

0.00O0400 0.0000

0.OOOE+00 0.0000

0.0000E00 0.0000

0.0000E+0 0.0000

0.00000D 0.0000

0.O00E+00 0.0000

0.0000E00 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

O.OOE000 0.0000

0.OOOE+00 0.0000

0.0000E00 0.0000

O.000E+00 0.0000

O.OOOE00 0.0000

0.000E.00 0.0000

9.821E-02 0.0001

6.620E-02 0.0001

2.295E-01 0.0003

6.316E+00 0.0073

9.378E-04 0.0000

8.330E-02 0.0001

5.255E-02 0.0001

2.078E-02 0.0000

1.978E-02 0.0000

1.617E-02 0.0000

4.840E+01 0.0557

6.449E-02 0.0001

5.597E-03 0.0000

6.067E-02 0.0001

5.543E+01 0.0638

1.394E-C3 0.0000

3.765E-04 0.0000

3.789E-02 0.0000

2.228E+00 0.0026

5.328E-03 0.0000

4.971E-03 0.0000

2.719E-03 0.0000

5.900E-04 0.0000

5.616E-04 0.000O

4.507E-04 0.0000

2.213E+00 0.0025

2.555E-03 0.0000

2.227E-04 0.0000

2.404E-03 0.0000

4.500E.00 0.0052

1.287E-04 O.0O0O

8.672E-05 0.0000

1.355E-02 0.0000

2.893E+00 0.0022

1.843E-04 0.0000

1.015E-02 0.0000

3.602E-02 0.0000

1.361E-05 0.0000

1.296E-05 0.0000

1.103E-05 0.0000

2.300E000 0.0026

1.065E-02 0.0000

9.227E-04 0.0000

1.002E-02 0.0000

4.275E+00 0.0049

mrem/yr tract.

1.486E-02 0.0000

1.002E-02 0.0000

4.346C-04 0.0000

2.390E-02 0.0000

1.419E-04 0.0000

4.008E-06 0.0000

1.592E-04 0.0000

3.144E-03 0.0000

2.993E-03 0.0000

2.447E-03 0.0000

2.441E-02 0.0000

3.906E-03 0.0000

3.386E-04 0.0000

3.675E-03 0.0000

9.043E-02 0.0001

Total Dose Contributions TDOSEOi pt) for Individual Radionuclides li) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 0.0000E+0 years

Water Dependent Pathways

Water

Radio-

Nuclide m:em/yr tract.

Arn-241 1.132E000 0.0013

Cm-245 2.466E-01 0.0003

Co-60 6.541E-01 0.0010

Cs-1}7 1.200E+02 0.2381

Fe-55 3.629E-01 0.0004

H-3 2.756E-CI 0.0003

Ni-63 1.674E-01 0.0002

Pu-23Z 6.559E-02 0.0001

Fu-239 6.243E-02 0.0001

Fu-241 7.199E-02 0.O01

Sr-90 2.2050+02 0.2537

U-234 6.240E-01 0.000'

U-235 5.437E-02 0.0001

U-238 5.871E-01 0.0007

r 3.450E+02 0.3970

Fish Radon

mtem/yr tract.

2.17-03 O0.0OOO0

4.768E-04 0.0000

1.651E-02 0.0000

1.547E+01 0.0178

4.678E-03 0.0000

1.807E-05 0.0000

1.079E-C3 0.0000

2.268E-04 0.0000

1.207E-04 0.0000

1.389E-04 0.0000

8.532E-01 0.0010

4.021E-04 0.0000

3.504E-05 0.0000

3.183E-04 0.0000

1.635E401 0.0188

mrem/yr tract.

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE0000 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+000 0.000

O.OOOE+OC 0.0000

O.OOO0.00 0.0000

0.0000E00 0.0000

0.0000+00 0.0000

0.000E+00 0.0000

0.0000400 0.0000

0.0000t+0 0.0000

0.000+OO 0.0000

Plant

mrem/yr tract.

6.373E-01 0.0007

1.389E-01 0.0002

4.894E-01 0.0006

6.820E+01 0.07E5

2.044E-01 0.0002

1.3340-01 0.0002

9.5290-02 0.0001

3.694E-02 0.0000

3.516E-02 0.0000

4.043E-C2 0.0000

1.324E+02 0.1523

3.516E-01 0.0004

3.063E-02 0.0000

3.308E-01 0.0004

2.0310E02 0.2337

Meat

m:em/yr tract.

8.013'-04 0.0000

7.018E-05 0.0000

2.425E-01 0.0003

5.118E+OI C0.0589

1.029E-01 0.0001

2.031E-02 0.0000

1.187E-02 0.0000

9.268E-05 0.0000

E.842E-05 0.0000

a.490E-O5 0.0000

2.526E+01 0.0291

3.005E-03 0.0000

2.789E-04 0.0000

2.827E-03 0.0000

7.682E+01 0.0884

Milk

mrem/yr tract.

1.790E-04 0.0000

3.899E-05 0.0000

1.353E-01 0.0002

7.609E+01 0.0875

8.617E-03 0.0000

6.263E-02 0.0001

2.6SOE-01 0.0003

5.1950-06 0.0000

4.93EE-06 0.0000

7.418E-06 0.0000

3.513E+01 0.0404

2.961E-02 0.0000

2.566E-03 0.0000

2.786E-02 0.0000

1.117E+02 0.1286

All Pathways'

mrem/yr tract.

1.892E000 0.0022

4.886E-01 0.0006

9.1990+00 0.0106

3.8!8E+02 0.4439

6.902E-01 0.0008

5.926E-01 0.0007

6.321E-01 0.0007

1.274E-01 0.0001

1.212E-01 0.0001

1.318E-01 0.0002

4.672E002 0.5375

1.091E+00 0.0013

1.217E-01 0.0001

1.083E+00 0.0012

8.692E+02 1.0000

*Sum of all water independent and dependent pathways.
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K ,Summary : RESRAD Default Farameters

File : Plumbrook Subsurface Modified BOP CORE MIX.RAD

C'. Total Dose Contributions TDOSCIipt) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.OOOE00 years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide mrem/yr fract.

Am-241 5.032E-03 0.0000

Cm-245 2.549E-02 0.0000

Co-60 6.228E000 0.0076

Cs-137 4.223E+01 0.0518

te-S5 O.OOOE00 0.0000

p-3 O.OOOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-238 4.312E-06 0.0000

Pu-239 7.026E-06 0.0000

Pu-241 1.116E-04 0.0000

Sr-90 1.000E-01 0.0001

U-234 1.572E-04 0.0000

U-235 2.672E-02 0.0000

U-236 5.711E-02 0.0001

Total 4.867E+01 0.0597

Inhalation

mrem/yr fract.

3.713E-04 0.0000

2.503E-04 0.0000

6.300E-07 0.0000

2.977E-06 0.0000

9.644E-08 0.0000

5.167E-04 0.0000

3.517E-07 0.0000

7.842E-05 0.0000

7.444E-05 0.0000

6.267E-05 0.0000

3.989E-05 0.0000

3.737E-04 0.0000

3.199E-05 0.0000

3.306E-04 0.0000

2.134E-03 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000+O 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000+O0 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOO000 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

9.801E-02 0.0001

6.624E-02 0.0001

1.991£-01 0.0002

6.006E+00 0.0074

7.155E-04 0.0000

1.952E-02 0.0000

5.188E-02 0.0001

2.061E-02 0.0000

1.978E-02 0.0000

1.673E-02 0.0000

4.501E+O1 0.0552

6.4430-02 0.0002

5.611E-03 0.0000

6.062E-02 0.0001

5.164E+01 0.0633

Meat

mrem/yr fract.

1.392E-03 C.0000

3.761E-04 0.0000

3.288E-02 0.0000

2.120C+00 0.0026

4.065E-03 0.0000

1.218E-03 0.0000

2.6840-03 0.0000

5.853E-04 0.0000

5.616E-04 0.0000

4.483E-04 0.0000

2.0590+00 0.0025

2.553E-03 0.0000

2.256E-04 0.0000

2.402E-03 0.0000

4.229E4OO 0.0052

Milk

mrem/yr fract.

1.264E-04 0.0000

6.6750-OS 0.0000

1.176E-02 0.0000

1.800E+00 0.0022

1.406E-04 0.0000

2.450E-03 0.0000

3.5560-02 0.0000

1.351E-05 0.0000

1.296E-05 0.0000

1.224E-05 0.0000

2.141E+00 0.0026

1.064E-02 0.0000

9.219E-04 0.0000

1.001E-02 0.0000

4.013E+00 0.0049

Soil

mrem/yr fract.

1.463E-02 0.0000

1.002E-02 0.0000

3.770E-04 0.0000

2.273E-02 0.0000

1.082E-04 0.0000

9.285E-07 0.0000

1.572E-04 0.0000

3.119E-03 0.0000

2.992E-03 0.0000

2.531E-03 0.0000

2.269E-02 0.0000

3.903E-03 0.0000

3.386E-04 0.0000

3.6720-03 0.0000

8.748E-02 0.0001

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

As mrem/yr and Fraction of Total Dose At t - 1.00O0400 years

Water Dependent Pathways

Water

Radio-

Nuclide mremlyr fract.

AT-241 2.1290+00 0.0014

Cmn-245 2.468E-01 0.0003

Co-60 7.406E-02 0.0009

Cs-137 1.142E+02 0.139F

Fe-55 2.7690-01 0.0003

1H-3 6.386E-02 0.0001

Si-63 2.652E-01 0.0002

Pu-236 6.5C4r-02 0.0001

Pu-23S 6.240E-02 0.0001

Pu-241 f.448E-02 0.0002

Sr-90 2.050E+02 0.2513

U-234 6.233E-02 0.0006

U-235 5.453E-C2 0.0002

V-238 5.864E-0 0.0007

3.231E+0G 0.3963

Fish Radon Plant

mremI/yr tract. mrem/yr fract. mrem/yr fract.

2.2S2E-03 0.0000

4.770E-04 0.0000

2.432E-02 0.0000

1.47)E+O1 0.020

3.5680-03 0.0000

4.212E-06 0.0000

1.064E-03 0.0000

1.257E-04 0.0COC

1.206E-04 0.0000

1.630E-04 C.0000
7.930E-01 0.0020

4.016E-04 0.0000

3.516E0O0 0.0000

3.778E-04 0.0000

1.552E+01 0.0190

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000+00 0.0000

0.000E00 0.0000

O.OOOE+OO 0.0000

0.0000E+O 0.0000

0.0000+00 0.0000

0.000E.00 0.0000

0.000E00 0.0000

O.OOOE+00 0.0000

0.000+.00 0.0000

0.000+00 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

6.358E-01 0.0008

1.390E-01 0.0002

4.244E-01 0.0005

6.463E+01 0.0795

1.559E-01 0.0002

3.126E-02 0.0000

9.403E-02 0.0002

;.663E-02 0.0000

3.515E-02 0.0000

4.745E-02 0.0001

1.231E+02 0.1509

3.511E-02 0.0004

3.072E-02 0.0000

3.304E-02 0.0004

2.902E+02 0.2333

Meat

mrem/yr fract.

7.994E-C4 0.0000

7.045E-05 0.0000

2.204E-01 0.0003

4.E68E+01 0.0'97

7.853E-02 0.0001

4.627E-03 0.0000

1.271E-02 0.0000

9.221E-O0 O.0DOO

8.638E-05 0.0000

9.201E-OS 0.0000

2.350E.01 0.0288

3.001E-03 0.0000

2.919E-04 0.0000

2.824E-C3 0.0000

7.2495+02 O.08E9

Milk

mrem/yr fract.

1.786E-04 0.0000

3.900E-05 0.0000

1.1740-Ol 0.0001

7.234E+0O 0.0887

6.572E-03 0.0000

1.460E-02 0.0000

2.615E-02 0.0003

5.158E-06 0.0000

4.935E-06 0.0000

9.566E-06 0.0000

3.266E+02 0.0401

2.950E-02 0.0000

2.563E-03 0.0000

2.7r30-02 0.0000

1.C55E+02 0.2293

mremfyr fract.

1.888E+00 0.0023

4.888E-02 0.0006

7.979E+00 0.0098

3.668E.02 0.4498

5.264E-02 0.0006

1.382E-01 0.0002

6.238E-01 0.0008

2.263E-01 0.0002

1.212E-01 0.0002

2.522E-01 0.0002

4.343E+02 0.5326

2.089E+00 0.0013

1.220E-01 0.0001

2.082E+00 0.0013

8.155E+02 2.0000

All Pathways

Sum cf all water independent and dependent pathways.
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Summary RESRAD Default Parameters

File :Flumbrook Subsurface Modified BOz CORE PMlX.FR17

Total Dose Contributions TDOSOl ,pt) for Individual Radionuclides $1) and Pathways (p)

As mrem/yr end Fraction of Total Dose At t - 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Greund Inhalation

Radio-

Nuclide mrem/yr fract.

Am-241 5.012E-03 0.0000

Cm-245 2.549E-02 0.0000

Co-60 4.686E+00 0.0065

Cs-137 3.880E+0l 0.C531

Fe-55 O.OOO+00 0.0000

H-3 O.OOOE+00 0.0000

14-63 0.00OO+00 0.0000

Pu-238 4.244E-06 C.0000

Pu-239 7.024E-06 0.0000

Pu-241 2.3S6E-04 0.0000

Sr-90 6.646E-02 0.0001

U-234 1.570E-04 0.0000

U-235 2.667E-02 0.0000

U-236 5.701E-02 0.0001

Total 4.306E+01 0.0599

mrem/yr fract.

3.698E-04 0.0000

2.507E-04 0.0000

4.741E-07 0.0000

2.691E-06 0.0000

5.729E-08 0.0000

2.769E-OS 0.0000

3.427E-07 0.0000

7.717E-05 0.0000

7.441E-05 0.0000

6.664E-05 0.0000

3.448E-OS 0.0000

3.731E-04 0.0000

3.295E-05 0.0000

3.301E-04 0.0000

1.640E-03 0.0000

Radon

mrem/yr fract.

0.0000.00 0.0000

0.000E+00 0.0000

O.0O0E+00 0.0000

0.000E+00 0.0000

0.00O0400 0.0000

0.0000E00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

Q.0OOE+00 0.0000

0.OOOE+00 0.0000

0.OOE+00 0.0000

0.0000E+0 0.0000

O.OOOE+00 0.0000

D.000E+00 0.0000

Plant

mrem/yr fract.

9.762E-02 0.0001

6.634E-02 0.0001

1.49EE-01 0.0002

5.430E+00 0.0076

4.164E-04 0.0000

1.046E-03 0.0000

5.05SE-02 0.0001

2.029E-02 0.0000

1.977E-02 0.0000

1.776E-02 0.0000

3.690E+01 0.0541

6.432E-02 0.0001

5.639E-03 0.0000

6.052E-02 0.0001

4.489E+01 0.0625

Meat

mrem/yr fract.

1.386E-03 0.0000

3.812E-04 0.0000

2.474E-02 0.0000

1.917E+4O 0.0027

2.366E-03 0.0000

6.530E-05 0.0000

2.616E-03 0.0000

5.760E-04 0.0000

5.614E-04 0.0000

4.435E-04 0.0000

1.780E+00 0.0025

2.548E-03 0.0000

2.313E-04 0.0000

2.398E-03 0.0000

3.7350E00 0.0052

Milk

mrem/yr fract.

1.279E-04 0.0000

8.681E-05 0.0000

8.846E-03 0.0000

1.62SE+00 0.0023

8.162E-05 0.0000

1.313E-04 0.0000

2.465E-02 0.0000

1.330E-05 0.0000

1.295E-05 0.0000

1.448E-05 0.0000

1.850E+00 0.0026

1.062E-02 0.0000

9.203E-04 0.0000

9.993E-03 0.0000

3.544E+00 0.0049

Soil

mrem/yr Sract.

1.477E-02 0.0000

1.004E-02 0.0000

2.8370-04 0.0000

2.05SE-02 0.0000

6.2980-CS 0.0000

4.975E-08 0.0000

1.532E-04 0.0000

3.069E-03 0.0000

2.991E-03 0.0000

2.687E-03 0.0000

1.962E-02 0.0000

3.896E-03 0.0000

3.386E-04 0.0000

3.666E-03 0.0000

8.212E-02 0.0001

tal Dose Contributions TDOSE(ip.t) for Individual Radionuclides Ui) and Pathways (p)

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

Water Dependent Pathways

Water Fish Radon

Radio-

Nuclide mrem/yr fract.

Aw-241 1.124E+00 0.0016

Cm-245 2.472E-01 0.0003

Co-60 5.569E-01 0.0008

Cs-137 1.031E002 0.1434

Fe-55 1.610E-01 0.0002

H-3 3.418E-03 0.0000

Ni-63 1.609E-01 S.0002

Fu-236 6.396E-02 C.0001

Pu-239 6.234E-C2 0.00C1

Pu-241 1.076E-01 0.0001

Sr-90 1.770E002 0.2464

U-234 6.219E-01 0.0009

U-23! 5.492E-02 0.0001

U-238 5.850E-01 0.0008

: 2.839E+Q2 0.3550

mrem/yr fract.

2.172E-03 0.0000

4.778E-04 0.0000

1.077E-02 0.0000

1.329E001 0.0165

2.095E-03 0.0000

2.255E-07 0.0000

1.037E-Q3 0.0000

1.236E-04 0.0000

1.205E-04 0.0000

2.077E-04 0.0000

6.950E-01 0.0010

4.006E-04 0.0000

3.545E-05 0.0000

3.769E-04 0.0000

mrem/yr fract.

0.0000E+O 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

Q.OOEG00 0.0000

3.000E400 0.0000

O.OOOE00 0.0000

0.000E+0 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000E+O0 0.0000

0.000E00 0.0000

Plant

mrem/yr fract.

6.328E-01 0.0009

1.392E-02 0.0002

3.192E-01 0.0004

5.858E+01 0.0815

9.069E-02 0.0002

1.673E-03 0.0000

9.157E-02 0.0001

3.602E-02 0.0001

3.511E-02 0.0000

6.049E-02 0.0001

1.063E+02 0.1479

3.503E-OI 0.0005

3.094E-02 0.0500

3.296E-01 0.0005

1.670E+02 0.2324

Meat

mrem/yr fract.

7.957E-04 0.0000

7.106t-05 0.0000

1.562E-01 0.0002

4.398E+01 0.0612

4.568E-02 0.0001

2.584E-04 0.0000

1.141E-02 0.0000

9.059E-0S 0.0000

e.629E-05 0.0000

1.054E-04 0.0000

2.030E+01 0.0282

2.994E-03 0.0000

3.181E-04 0.0000

2.617E-03 0.0000

6.450E+01 0.0897

Milk

mrem/yr fract.

1.777E-04 0.0000

3.904E-05 0.0000

8.825E-02 0.0001

6.536E+01 0.0909

3.823E-03 0.0000

7.814E-04 0.0000

2.547E-01 0.0004

5.085E-06 0.OCOO

4.931E-06 0.0000

1.358E-05 0.0000

2.822E+01 0.0393

2.950E-02 0.0000

2.557£-03 0.0000

2.776E-C2 0.0000

9.399E+01 0.1308

All PathwaYs'

mrem/yr fract.

1.879E-00 0.0026

4.e96E-01 0.0007

6.003E+00 0.0084

3.315E+02 0.4612

3.062E-01 0.0004

7.401E-03 0.0000

6.07SE-01 0.0008

1.242E-01 0.0002

2.211E-01 0.0002

1.896E-01 0.0003

3.752E+02 0.5221

1.0870+00 0.0015

1.226E-01 0.0002

1.079E+00 0.0015

7.187E+02 1.00001.399E+01 0.0195 0.000E+00 0.0000

Sum of all water independent and dependent pathways.
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. Summary : RESaA2 Default Parameters

File : Plumbrook Subsurface Modified EOP CORE IS'X.RAD

.5W,

" s-:;

Total Dose Contributions TDOSEli,p,t) for Individual'Radionuclides Iil and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.000.E01 years

Water Independent Pathways (Inhalation excludes radonl

Ground

Radio-

Nuclide mrem/yr fract.

Am-241 4.942E-C3 0.0000

Cm-245 2.546E-02 0.0001

Co-60 1.732E+00 0.0037

Cs-137 2.683E001 0.0577

Fe-55 O.OOOE+00 0.0000

H-3 O.OOE+00 0.0000

Ni-63 0.0000E+0 0.0000

Pu-238 4.012E-06 0.0000

Pu-239 7.017E-06 0.0000

Pu-241 5.771E-04 0.0000

Sr-90 5.191E-02 0.0001

U-234 1.569E-04 0.0000

U-235 2.651E-02 0.0001

U-238 5.667E-02 0.0001

Total 2.672E001 0.0617

Inhalation Radon Plant Meat Milk

mrem/yr fract. mrem/yr Sract.

3.646E-04 0.0000

2.522E-04 0.0000

1.752E-07 0.0000

1.891E-06 O.OOo

8.617E-09 0.0000

9.709E-10 O.DOO

3.130E-07 0.0000

7.297E-05 0.0000

7.434E-05 0.0000

7.756E-05 0.0000

2.070E-05 0.0000

3.70BE-04 0.0000

3.186E-05 0.0000

3.281E-04 0.0000

1.596E-03 0.0000

O.OOOE+00 0.0000

0.000E.00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.0000.00 0.0000
0.00E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.0000E00 0.0000

0.O00E+00 0.0000

0.0000E00 0.0000

O.OOOE+00 0.0000

0.0000+00 0.0000

0.000E.00 0.0000

0.0000+00 0.0000

mremn/yr fract.

9.625E-02 0.0002

6.674E-02 0.0001

5.53SE-02 0.0001

3.816E000 0.002

6.263E-05 0.0000

3.668E-08 0.0000

4.617E-02 0.0001

1.918E-02 0.0000

1.975E-02 0.0000

2.059E-02 0.0000

2.336E.01 0.0502

6.394E-02 0.0001

5.741E-03 0.0000

6.015E-02 0.0001

2.763E001 0.0594

mrem/yr iract.

1.367E-03 0.0000

3.91EE-04 0.0000

9.143E-03 0.0000

1.347E+00 0.0029

3.556E-04 C.0000

2.291E-09 0.000D

2.389E-C3 0.0000

5.446E-04 0.0000

5.608E-04 0.0000

4.2S9E-04 0.0000

2.0690.00 0.0023

2.533E-03 0.0000

2.505E-04 0.0000

2.383E-03 0.0000

2.436E+00 0.0052

mrem/yr fract.

1.261E-04 0.0000

8.714E-OS 0.0000

3.269E-03 0.0000

1.144E+00 0.0025

1.231E-05 0.0000

4.607E-09 0.0000

3.165E-02 0.0001

1.259E-0S 0.0000

1.294E-05 0.0000

2.071E-05 0.0000

1.111E+00 0.0024

1.056E-02 0.0000

9.149E-04 0.0000

9.933E-03 0.0000

2.312.0O0 0.0050

Soil

mrem/yr Sract.

1.456E-02 0.0000

1.01E-02 0.0000

1.048E-04 0.0000

1.444E-02 0.0000

9.472E-06 0.0000

1.745E-12 0.0000

1.399E-04 0.0000

2.902E-03 0.0000

2.988E-03 0.0000

3.116E-03 0.0000

1.178E-02 0.0000

3.673E-03 0.0000

3.390E-04 0.0000

3.643E-03 0.0000

6.800E-02 0.0001

KA-:
Total Dose Contributions TDOSEIip,t) for Individual Radlonuclides Ii) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.00O0+40 years

Water Dependent Pathways

water

Ratio-

Nuclide mrem/yr iract.

Am-241 1.105E+00 0.0024

Cm-245 2.497E-01 0.0005

Co-60 2.054E-01 0.0004

Cs-137 7.226E001 0.1553

Fe-55 2.415E-02 0.0001

H-3 1.195E-07 0.000O

N1-63 1.466E-01 0.0003

Pu-23E 6.033E-02 0.0001

Pu-239 6.214E-02 0.0001

Pu-241 1.719E-01 0.0004

Sr-90 1.061E+02 0.2280

U-234 6.165E-01 0.0013

U-235 5.673E-02 0.0001

U-23F 5.802E-01 0.0012

: 1.616E002 0.3903

Fish Radon Plant Meat Milk All Pathways'

mrem/yr tract. mrem/yr fract. mrem/yr tract. .mrem/yr iract. mrem/yr fract.

2.137E-03 0.0000

4.827E-04 0.0000

3.970E-03 0.0000

9.316t+00 0.0200

3.113E-04 0.0000

7.8SOE-12 0.0000

§.445E-04 0.0000

1.166E-04 0.0000

1.2010-04 O.COOO

3.321E-04 0.000C

4.1040-01 0.0009

3.9730-04 0.0000

3.693E-05 0.0000

3.738E-04 0.0000

9.736E+00 0.0209

0.000E+00 0.0000

0.00O+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000O+00 0.0000

0.00O+00 0.0000

0.000.00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000£+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.O0OE+00 0.0000

0.0000.00 0.0000

0.000E400 0.0000

6.225E-01 0.0013

1.406E-01 0.0003

1.177E-01 0.0003

4.107E+0 O.O83

1.361E-02 0.0000

Z.84£E-OP 0.0000

8.344E-02 0.0002

3.398E-02 0.0001

3.500E-02 0.0001

9.674E-02 0.0002

6.370E+01 0.1369

3.473E-01 0.0007

3.196E-02 0.0001

3.26PE-01 0.0007

1.066E+02 0.2292

7.82EE-04 0.0000

7.385E-05 0.0000

5.833E-02 0.0001

3.063E+01 0.0663

6.654E-03 0.0000

9.032E-09 0.0000

1.040E-02 0.0000

8.545E-05 C.0000

6.e00E-05 0.0000

1.425E-04 0.0000

1.216E01 O.C26I

2.969E-03 0.0000

4.079E-04 0.0000

2.794E-03 0.0000

4.301E+01 0.0926

1.7460-04 0.0000

3.936E-05 0.0000

3.254E-02 0.0001

4.582E+01 0.0965

5.736E-04 0.0000

2.731E-08 0.0000

2.321E-01 0.0005

4.e37E-06 0.0000

4.914E-06 0.000O

2.474E-05 0.0000

1.69OE401 0.0363

2.926E-02 0.0001

2.538E-03 0.0000

2.753E-02 0.0001

6.305E+01 0.1355

mrem/yr fract.

1.848E+00 0.0040

4.940E-01 0.0011

2.218E+00 0.0048

2.324E+02 0.4996

4.594E-02 0.0001

2.58sE-07 o.0000

5.53eE-01 0.0012

1.172E-01 0.0003

1.207E-0 0. C003

2.9400-01 0.0006

2.248E+02 0.4833

1.078E+00 0.0023

1.255E-01 0.0003

2.071E+00 0.0023

4.652E+02 1.0000

-Sum of all water independent and dependent pathways.
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U , Suimiary : RESRAD Default Parameters

File : PlumDrook Subsurface Modified PCF COC.E MIX.FAD

,C.. Total Dose Contributior.s TDOSEOi,pt) for lndividualFRadionuclides li) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 3.OOOE01 years

Water Independent Pathways (Inhalation excludes raoonl

Gr6und

Radio-

Nuclide mrem/yr tract.

Am-241 4.747E-03 0.0000

Cm-245 2.541E-02 0.0002

Co-60 1.008E-01 0.0007

Cs-137 9.790E+00 0.0689

Fe-55 0.OOOE+00 0.0000

H-3 0.0000C00 0.0000

Ni-63 0.000+00 0.0000

Pu-238 3.419E-06 0.0000

Pu-239 6.998E-06 0.0000

Pu-241 1.073E-03 0.0000

Sr-90 1.209E-02 0.0001

U-234 1.608E-04 0.0000

U-235 2.607E-02 0.0002

V-238 5.569E-02 0.0004

Total 1.002E+01 0.0705

To

Inhalation Radon

mrem/yr tract.

3.502E-04 0.0000

2.574E-04 0.0000

1.020E-08 0.0000

6.901E-07 0.0000

3.842E-11 0.0000

1.594E-22 0.0000

2.416E-07 0.0000

6.216E-05 0.0000

7.413E-05 0.0000

9.248E-05 0.0000

4.821E-06 0.0000

3.646E-04 0.0000

3.174E-C5 0.OOO0

3.224E-04 0.0000

1.561E-03 0.0000

mremlyr tract.

0.00O+00 0.0000

0.0000+00 0.0000

0.0000E+0 0.0000

0.00E+00 0.0000

O.OOO00 0.0000

O.OOE+00 0.0000

0.000E+00 0.0000

0.000+00 0.0000

0.000+00 0.0000

0.0000+00 0.0000

O.0OOE+00 0.0000

0.00E000 0.0000

0.0000.00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mremfyr tract.

9.246E-02 0.0007

6.813E-02 0.0005

3.223E-03 0.0000

1.3S2E+00 0.0098

2.793E-07 0.0000

6.024E-21 0.0000

3.564E-02 0.0003

1.634E-02 0.0001

1.969E-02 0.0002

2.446E-02 0.0002

5.4400E00 0.0383

6.285E-02 0.0004

6.042E-03 0.0000

5.912E-02 0.0004

7.220E000 0.0508

Meat Milk

mrem/yr fract.mzremyr tract.

1.313E-03 0.0000

4.204E-04 0.0000

5.321E-04 0.0000

4.915E-02 0.0035

1.587E-06 0.0000

3.769E-22 0.0000

1.844E-03 0.0000

4.639E-04 0.0000

5.592E-04 0.0000

3.9930-04 0.0000

2.489E-01 0.0018

2.490E-03 0.0000

3.032E-04 0.0000

2.342E-03 0.0000

7.510E-01 0.0053

;.211E-04

8.867E-05

1.903E-04

4.174E-OI

5.487E-08

7.573E-22

2.4C3E-02

1.076E-05

1.290E-05

2.966E-05

2.587E-01

1.037E-02

8.995E-04

0.0000

0.0000

0.0000

0.0029

0.0000

0.0000

0.0002

0.0000

0. 0000

0.0000

0.0018

0.0001

0.0000

Soil

mrem/yr tract.

1.399E-02 0.0001

1.031E-02 0.0001

6.101E-06 0.0000

5.269E-03 0.0000

4.224E-08 0.0000

2.865E-25 0.0000

1.080E-04 0.0000

2.472E-03 0.0000

2.980E-03 0.0000

3.701E-03 0.0000

2.743E-03 0.0000

3.807E-03 0.0000

3.417E-04 0.0000

3.581E-03 0.0000

4.930E-02 0.0003

S.762E-03 0.0001

7.221E-01 0.0051

otal Dose Contributions TDOSE(l,pt) for Indlvidual Radionuclides 11) and Pathways Ip)

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Am-241 1.054E+00 0.0074

Cm-245 ;.627E-0 0.001E

Co-60 1.167E-02 0.0001

Cs-137 2.619.+01 0.1643

Fe-55 1.070E-04 0.0000

F-3 1.942E-20 0.0000

NI-63 1.l24E-01 0.0006

Pu-238 5.106E-02 0.0004

Fu-239 6.155E-02 0.0004

Pe-241 2.635E-01 0.0019

Sz-90 2.453E+01 0.1726

U-234 6.016E-01 0.0042

U3-235 6.441E-02 0.0005

U-238 5.663E-01 0.0040

Flsh

mrem/yr tract.

2.038E-03 0.0000

5.078E-04 0.0000

2.295E-04 0.0000

3. 377E+00 0.0236

1.379E-06 0.0000

1.261E-24

7.242E-04

S.869E-05

1. 190E-04

8.093E-04

S. 492E-0.

3.682E-04

4.365E-05

3.649E-04

0.0000

0.0000

0.0000

0.0000

0.0000

0. D007

0. 0000

0.0000

0.0000

Radon

mrerm/yr tract.

0.0000.00 0.0000

0.000E+00 0.0000

0.000+00 0.0000

0.0000E00 0.0000

O.OOOE+00 0.0000

0.0000E+O 0.0000

O.OOOEOC 0.0000

O.OOOE.0 0.0000

0.000E00 0.0000

O.OOE+00 0.0000

0.00E+00 0.0000

O.OOCE000 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E-00 0.0000

Plant

mrem/yr tract.

5.939E-01 0.0042

1.480E-01 0.0010

6.6030E-0 0.0000

1.489S+01 0.1047

6.027E-05 0.0000

9.509E-21 0.0000

6.398E-02 0.0005

2.876E-02 0.0002

3.466E-02 0.0002

1.484E-01 0.0010

1.473E+01 0.1037

3.391E-01 O.OC24

3.629E-02 0.0003

3.1909-01 0.0022

3.134E+02 0.2205

mrem/yr tract.

7.470E-04 0.0000

8.513E-05 0.0000

3.372E-03 0.0000

1.1180+01 0.0786

3.036E-05 0.0000

1.469E-21 0.0000

7.571E-03 0.0001

7.232E-05 0.0000

e.7160-o0 0.0000

I.945E-04 0.0000

2.612E400 0.0198

2.e99E-03 0.0000

6.471E-04 0.0000

2.727E-03 0.0000

1.401E+O1 0.0986

mrem/yr tract.

1.668E-04 0.0000

4.132E-05 0.0000

1.BeIE-03

1.661E001

2.540E-06

4.441E-21

1.780E-ol

4.201E-06

4.867E-06

4.075E-05

3.910E+00

2.656E-02

2.487E-03

0.0000

0.1169

0. 0000

0.0000

0.0013

C.0000

0.0000

0. 0000

0.0275

0.0002

0.0000

Meat Milk All Pathways

mrem/yr tract.

I1.764E+00 0.0124

5.159E-01 C.0036

1.289E-01 0.0009

8.434E+01 0.5934

2.035E-04 0.0000

4.216E-20 0.0000

4.250E-0 0.0030

9.934E-02 C.OOD7

1.197E-01 0.0006

4.424E-01 0.0031

5.204E.02 0.3662

1.053E000 0.0074

1.376E-01 0.0010

1.046E+00 0.0074

1.4210E+G2 1.0000IUr5.377E+01 0.3784

2.667E-02 0.0002

2.076E+01 0.14613.477E+00 0.0245

Sum of all water independent and dependent pathways.
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Sursr.ary : RESRAR Default Parameters

File : Plumbrcok Subsurface MNdified POP CORE MIX.RP.AD

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

As mrem/yr and Fraction of Total Dose At t - 1.0006E02 years

Water Independent Pathways (Inhalation excludes radon)

Grbund

Radio-

Nuclide mrem/yr fract.

Am-241 4.124E-03 0.0005

Cm-245 2.534E-02 0.0033

Co-60 4.793E-06 0.0000

Cs-137 2.874E-01 0.0370

Fe-55 0.000E+00 0.0000

H-3 0.000E+00 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 1.953E-06 0.0000

Pu-239 6.930E-06 0.0000

Pu-241 1.216E-03 0.0002

Sr-90 7.365E-05 0.0000

U-234 2.181E-04 0.0000

U-235 2.460E-02 0.0032

U-238 5.240E-02 0.0067

Total 3.954E-01 0.0509

Inhalation

mrem/yr fract.

3.041E-04 0.0000

2.775E-04 0.0000

4.848E-13 C.0000

2.026E-08 0.0000

2.275E-19 0.0000

0.000E600 0.0000

9.766E-08 0.0000

3.548E-05 0.0000

7.339E-05 0.0000

9.016E-05 0.0000

2.937E-08 0.0000

3.436E-04 0.0000

3.173E-05 0.0000

3.035E-04 0.0000

1.460E-03 0.0002

Radcn

mrem/yr fract.

0.000E400 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0006+00 0.0000

0.0006+00 0.0000

0.000E+00 0.0000

Plant Meat

mrem/yr fract.

8.032E-02 0.0103

7.344E-02 0.0095

1.532E-07 0.0000

4.088E-02 0.0053

1.653E-15 0.0000

0.000E+00 0.0000

1.441E-02 0.0019

9.324E-03 0.0012

1.950E-02 0.0025

2.382E-02 0.0031

3.314E-02 0.0043

5.929E-02 0.0076

6.952E-03 0.0009

5.564E-02 0.0072

4.167E-01 0.0536

mrem/yr fract.

1.141E-03 0.0001

5.078E-04 0.0001

2.5306-08 0.0000

1.443E-02 0.0019

9.393E-15 0.0000

0.000E+00 0.0000

7.454E-04 0.0001

2.648E-04 0.0000

5.S37E-04 0.0001

3.400E-04 0.0000

1.517E-03 0.0002

2.34SE-03 0.0003

4.503E-04 0.0001

2.204E-03 0.0003

2.450E-02 0.0032

Nilk

mrem/yr fract.

1.052E-04 0.0000

9.546E-05 0.0000

9.047E-09 0.0000

1.225E-02 0.0016

3.249E-16 0.0000

0.000E+00 0.0000

9.873E-03 0.0013

6.250E-06 0.0000

1.278E-05 0.0000

3.111E-05 0.0000

1.576E-03 0.0002

9.764E-03 0.0013

8.483E-04 0.0001

9.187E-03 0.0012

4.375E-02 0.0056

Soil

mrem/yr fract.

1.214E-02 0.0016

l.1l1E-02 0.0014

2.901E-10 0.0000

1.547E-04 0.0000

2.501E-16 0.0000

0.000S+00 0.0000

4.3646-05 0.0000

1.411E-03 0.0002

2.950E-03 0.0004

3.601E-03 0.0005

1.671E-05 0.0000

3.58BE-03 0.0005

3.5276-04 0.0000

3.3706-03 0.0004

3.874E-02 0.0050

~(.7
Total Dose Contributions TDOSi.p.t) for Individual Radionuclides 1i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 1.0006+02 years

Water Dependent Fathways

Water

Radlo-

Nuclide mrem/yr fract.

Am-241 S.939E-01 0.1151

Cm-245 3.211E-01 0.0413

Co-60 5.511E-07 0.0000

Cs-137 7.508E-01 0.0966

Fe-55 6.184E-13 0.0000

H-3 0.0006+00 0.0000

Ni-63 4.4356-02 0.0057

Pu-238 2.F46E-02 0.0037

Pc-239 5.950E-02 0.0077

Pu-241 2.767E-01 0.0356

Sr-90 1.459E-01 0.0188

U-234 5.533E-01 0.0712

U-235 9.492E-02 0.0122

u-238 5.204E-01 0.0670

- 3.669E+00 0.4746

Fish

mrem/yr Sract.

1.728E-03 0.0002

6.207E-04 0.0001

1.066E-08 0.0000

9.660E-02 0.0125

7.971E-15 0.0000

0.000E+00 0.0000

2.8586-04 0.0000

5.5006-05 0.0000

1.1506-04 0.0000

5.348E-04 0.0001

5.647E-04 0.0001

3.629E-04 0.0000

7.146E-05 0.0000

3.353E-04 0.0000

1.015E-01 0.0131

Radon Plant Meat Milk

mrem/yr fract.

0.000E4DD C.0000

0.000E400 0.0000

O.OOOE+00 0.0000

0.00O+00 0.0000

0.000E+00 0.0000

O.OOO+00 0.0000

O.OC0E+00 0.0000

0.00O0600 0.0000

0.0000E+0 0.0000

O.OOOE40 0.0000

O.OOOE+00 0.0000

0.0006E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00E00 0.0000

mrem/yr !ract.

5.035E-01 0.0648

l.808E-01 0.0233

3.158E-01 0.0000

4.267E-O1 0.0549

3.484E-13 0.0000

0.0006.00 0.0000

2.525E-02 0.0032

1.603E-02 0.0021

;.351E-02 0.043

1.558E-01 0.0201

8.765E-02 0.0113

3.117E-01 0.0401

5.348E-02 0.0069

2.932E-01 0.0377

2.086E+00 0.2687

mrem/yr fract.

6.339E-04 0.0001

1.309E-04 0.0000

1.565E-07 0.0000

3.203E-01 0.0412

1.755E-13 0.0000

O.QOOE+OC 0.0000

3.145E-03 0.0004

4.033E-CS 0.0000

8.426E-CS 0.0000

1.964E-04 0.0000

1.673E-02 0.0022

2.668E-03 0.0003

1.303E-03 0.0002

2.506E-03 0.0003

3.478E-C1 0.0448

mrem/yr fract.

1.414E-04 0.0000

5.049E-05 0.0000

8.733E-06 0.0000

4.761E-01 0.0613

1.469E-14 0.0000

0.0006.00 0.0000

7.022E-02 0.0090

2.636E-06 0.0000

4.706E-06 0.0000

4.374E-05 0.0000

2.326E-02 0.0030

2.625E-02 0.0034

2.330E-03 0.0003

2.469E-02 0.0032

6.231E-01 0.0802

All Pathways'

mrem/yr fract.

1.498E600 0.1928

6.135E-01 0.0790

6.102E-06 0.0000

2.4266+00 0.3122

1.177E-12 0.0000

O.0006E00 0.0000

1.663E-01 0.0217

5.562E-02 0.0072

1.163E-01 0.0150

4.624E-01 0.0595

3.105E-01 0.0400

9.698E-01 0.1248

1.853E-01 0.0239

9.642E-01 0.1241

7.770E00 1.0000

Sum of all water independent and dependent pathways.
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, Sunzary : RESRAO Default Parameters

r ile : Plum.brook Subsurface Mojified BOP CORE MIX.RAD

(7.- .
Total Dose Contributions TDOSE ,pt) for Irdividual-Radionuclides li) and Pathways (p1

As mremlyr and Fraction of Total Dose At t - 3.000.+02 years

Water Independent Pathways fInhalation excludes radon)

Ground

kadio-

Nuclide mrem/yr fract.

Am-241 2.160E-03 0.0007

Cm-245 2.500E-02 0.0064

Co-60 2.136E-I8 0.000O

Cs-137 1.204E-05 0.0000

Fe-55 0.000E+00 0.0000

H-3 O.0OOE+O 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 4.025E-07 0.0000

Pu-239 6.738E-06 0.0000

Pu-241 E.219E-04 0.0002

Sr-90 3.452E-11 0.0000

0-234 6.357E-04 0.0002

U-235 2.0aOE-02 0.0053

U-238 4.403E-02 0.0112

Total 9.407E-02 0.0239

Inhalation Radon

mrem/yr fract.

2.031E-04 0.0001

3.193E-04 0.0001

2.161E-25 0.0000

8.485E-13 0.0000

0.00O0000 0.000C

0.000E.00 0.0000

7.337E-09 0.0000

7.149E-06 0.0000

7.133E-05 0.0000

6.049£-05 0.0000

1.377E-14 0.0000

2.901E-04 0.0001

3.008E-05 0.0000

2.552E-04 0.0001

1.237E-03 0.0003

mrem/yr fract.

0.0000.00 0.0000

0.000E.00 0.0000

0.0000E00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E.00 0.0000

0.00OE400 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.OOOEOO 0.0000

0.000E400 0.0000

0.000E+00 0.0000

0.0000.00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

5.376E-02 0.0137

8.448E-02 0.0215

6.829E-20 0.0000

1.712t-06 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

1.082E-03 0.0003

1.878E-03 0.0005

1.8950-02 0.0048

1.601E-02 0.0041

1.554E-08 0.0000

5.098E-02 0.0130

8.002E-03 0.0020

4.679E-02 0.0119

2.819E-02 0.0717

Meat

mrem/yr fract.

7.639E-04 0.0002

6.873E-04 0.0002

1.128E-20 0.0000

6.042E-07 0.0000

0.000E00 0.0000

0.000E+00 0.0000

5.600E-05 0.0000

5.335E-05 0.0000

5.381E-04 0.0001

2.275E-04 0.0001

7.109E-10 0.0000

1.994E-03 0.0005

6.523E-04 0.0002

1.853E-03 0.0005

6.826E-03 0.0017

Milk

mrem/yr fract.

7.C28E-05 0.0000

1.099E-04 0.0000

4.032E-21 0.0000

S.132E-07 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

7.418E-04 0.0002

1.436E-06 0.0000

1.242E-05 0.0000

2.093E-05 0.0000

7.389E-10 0.0000

8.235E-03 0.0021

7.163E-04 0.0002

7.725E-03 0.0020

1.763E-02 0.0045

Soil

mrem/yr fract.

6.111E-03 0.0021

1.278E-02 0.0032

1.293£-22 0.0000

6.479E-09 O.OOO

O.0OOE+0O 0.0000

O.OOOE+00 0.0000

3.279E-06 0.0000

2.841E-04 0.0001

2.868E-03 0.0007

2.416E-03 0.0006

7.834E-12 0.0000

3.036E-03 O.0ooe

3.515E-04 0.0001

2.834E-03 0.0007

3.268E-02 0.0083

Total Dose Contributions TDOSE(i ptl for Individual Radionuclides (i1 and Pathways Ip1

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

Water Dependent Pathways

Water

Radio-

Nuclide mrem/yr fract.

Am-241 5.560E-01 Q.1413

Cm-245 4.324E-01 0.1099

Co-60 2.287E-19 0.0000

Cs-137 2.928E-05 0.0000

Fe-55 O.0OOE+00 0.0000

N-3 O.OOOE+00 0.0000

Ni-63 3.102E-03 0.0008

Pu-238 5.344E-03 0.0014

Pu-239 5.384E-02 0.0137

Pu-241 1.734E-01 0.0441

Sr-90 6.369E-Oe O.O0O

U-234 4.362E-01 0.1309

U-235 1.345E-01 0.0342

U-238 4.074E-01 0.1035

( 2.202E000 C.5597

Fish Radon Plant Meat Milk All Pathways'

mrem/yr fract.

1.075E-03 0.0003

e.358E-04 0.0002

4.421E-21 0.0000

3.774E-06 C.0000

0.CCEOO+0 0.0000

0.000E+00 0.0000

1.999E-05 0.0000

1.032E-05 0.0000

1.0410-04 0.0000

3.353E-04 0.0001

2.464E-10 0.0000

3.3f9E-04 0.0001

1.092E-04 0.0000

2.625E-04 0.0001

.095E-03 0.0008

mrem/yr ftract. mrem/yr fract.

O.OOE00 0.0000

O.OOE+00 0.0000

0.000+00 0.0000

0.000E00 0.0000

G.OOOE00 0.0000

0.0000+00 0.0000

G.OOOE00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOCE+00 0.0000

0.00E+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

3.131E-01 0.0796

2.435E-01 0.0619

1.31CE-19 0.0000

1.664E-05 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

1.766E-03 0.0004

3.010E-03 0.0008

3.032E-02 0.0077

9.768E-02 0.0246

3.825E-ca 0.0000

2.458E-01 0.0625

7.577E-02 0.0193

2.295E-0 0.0583

1.240E+00 0.3153

mrem/yr fract.

3.956E-04 0.0001

2.204E-04 0.0001

6.495E-20 0.0000

1.249E-05 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

2.200E-04 0.0001

7.606E-06 0.0000

7.625E-05 0.0000

1.234E-04 0.0000

7.302E-09 0.0000

2.129E-03 0.0005

2.116E-03 0.0005

1.962E-03 0.0005

7.263E-03 0.0018

mrer/yr fract.

t.797E-05 0.0000

6.813E-05 0.0000

3.624E-20 0.0000

1.857E-05 0.0000

0.000E+00 0.0000

0.000+00 0.0000

4.912E-03 0.0012

9.414E-07 0.0000

4.258E-06 0.0000

2.744E-05 0.0000

1.015E-08 0.0000

2.066E-02 0.0053

l.900E-03 0.0005

1.933E-02 0.0049

4.701E-02 0.0119

mremfyr fract.

9.363E-01 0.2380

8.004E-01 0.2034

2.685E-18 0.0000

9.562E-05 0.0000

C.OOOE+00 0.0000

0.000E+00 0.0000

1.190E-02 0.0030

1.060E-02 0.0027

1.068E-01 0.0271

2.911E-01 0.0740

1.367E-07 0.0000

7.703E-01 0.1958

2.449E-01 0.0622

7.620E-01 0.1937

3.934E+00 1.0000

Sum of all water independent and dependent pathways.
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,., SuLcary : F.SfAD Default Parameters

File : PlurbrooL Subsurface Modified POP CORf MIX.RAb

(:-.
Total Dose Contributions TDOSEOip,t) for Individual Radionuclides t') and Pathways (p)

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

Water Independent Fathways (Inhalation excludes radon)

Ground

fadio-

NucliCe mrem/yr fract.

Am-241 6.809E-04 0.0004

Cm-245 2.254E-02 0.0117

Co-60 O.OOEQ00 0.0000

Cs-137 5.722E-21 0.0000

Fe-S5 0.000E+00 0.0000

H-3 0.OOO400 0.0000

Hi-63 O.OOOE+00 0.0000

Pu-238 6.185E-0e 0.0000

Pu-239 6.106E-06 0.0000

Pu-241 2.027E-04 0.0001

Sr-90 O.OOOE+00 0.0000

U-234 2.752E-03 0.0014

U-235 1.139E-02 0.0059

U-238 2.396E-02 0.0124

Total 6.152E-02 0.0319

Inhalation Radon

mrem/yr Sract. mrem/yr fract.

Plant Meat Milk

mrem/yr fract. m:em/yr fract. mrem/yr fract.

4.948E-05 0.0000

3.506E-04 0.0002

0.00OE+00 0.0000

4.033E-28 0.0000

0.000E+0D 0.0000

0.00OE.00 0.0000

8.530E-13 0.0000

3.072E-08 0.0000

6.457E-05 O.000

1.474E-05 0.0000

O.OOOE+00 0.0000

1.619E-04 0.0001

1.848E-05 0.0000

1.391E-04 0.0001

7.968E-04 0.0004

0.000E00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000.00 0.0000

0.000E00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000E+00 0.0000

0.000E+00 0.0000

0.000E400 0.0000

0.000E400 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.00E+00 0.0000

1.326E-02 0.0069

9.284E-02 C.0481

O.OOE+00 0.0000

8.138E-22 0.0000

0.000E+00 0.0000

0.004OOC 0.0000

1.258E-01 0.0000

7.796E-06 0.0000

1.715E-02 0.0089

3.947E-03 0.0020

0.000400 0.0000

3.414E-02 0.0177

5.687E-03 0.0029

2.551E-02 0.0132

1.925E-01 0.0998

1.892E-04 0.0001

e.7840-04 0.0005

0.000+00 0.0000

2.872E-22 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

6.510E-09 0.0000

2.286E-07 0.0000

4.871E-04 0.0003

5.632E-05 0.0000

0.000+00 0.0000

1.212E-03 0.0006

5.239E-04 0.0003

1.011E-03 0.0005

4.35SE-03 0.0023

1.726E-05 0.0000

1.20SE-04 0.0001

0.0000E00 0.0000

2.440E-22 0.0000

O.00E000 0.0000

0.00OE400 0.0000

8.623E-08 0.0000

1.352E-07 0.0000

1.124E-05 0.0000

5.109E-06 0.0000

0.000E+00 0.0000

4.663E-03 0.0024

3.918E-04 0.0002

4.211E-03 0.0022

9.421E-03 0.0049

Soil

mrem/yr fract.

1.976E-03 0.0010

1.402E-02 0.0073

0.000E+00 0.0000

3.080E-24 0.0000

0.000E+00 0.0000

0.00O0000 0.0000

3.812E-10 0.0000

1.089E-06 0.0000

2.596E-03 0.0013

5.885E-04 0.0003

O.OOOE+00 0.0000

1.747E-03 0.0009

2.253E-04 0.0001

1.545E-03 0.0008

2.270E-02 0.0118

Total Dose Contributions TDOSE(i,pt) 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-

Nuclide mrem/yr fract.

As-241 1.003E-01 0.0'20

Cm-245 4.291E-01 0.2223

Co-60 G.000E+00 0.0000

Cs-137 1.030E-20 0.0000

Fe-55 O.OOOE00 0.0000

H-3 C.000E+00 0.0000

Ni-63 2.670E-07 0.0000

Pu-236 1.979E-05 0.0000

Pu-239 3.608E-02 0.0187

Pu-241 3.129E-02 0.0162

Sr-90 0.000E+00 0.0000

U-234 1.906E-01 0.0987

U-235 8.175C-02 0.0424

U-23e 1.644E-01 0.0o52

' 1.034E.00 0.5355

Fish

mrem/yr fract.

1.939E-04 0.0001

8.294E-04 0.0004

0.000+00 0.0000

1.328E-21 C.OOO0

O.OOOE00 0.0000

O.OOOE+00 0.0000

1.721E-09 0.0000

3.693E-08 0.0000

6.975E-05 0.0000

6.049E-05 0.0000

0.0000E+0 0.0000

3.768E-04 0.0002

6.63P£-05 0.0000

1.062E-04 0.0001

1.705E-03 0.0009

Radon Plant

mrem/yr fract. mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.0ODE+00 0.0000

0.00O0000 0.0000

O.OOOE+00 0.0000

0.0000E00 0.0000

0.0000.00 0.0000

0.000E+00 0.0000

0.000z+00 0.0000

0.0000.00 0.0000

0.000E.00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E00 0.0000

C.0000+00 0.0000

5.650E-02 0.0293

2.417E-01 0.1252

0.000E+00 0.0000

5.856E-21 0.0000

0.000E.00 0.0000

O.OOOE+00 0.0000

1.520E-07 0.0000

1.215E-05 O.0000

2.032E-02 0.0105

1.763E-02 0.0091

0.0000E+0 0.0000

1.074E-01 0.0557

4.606£-02 0.0239

9.264E-02 0.04eo

5.622E-01 0.3017

Meat

mrem/yr fract.

7.294E-05 0.0000

2.505E-04 0.0001

0.0000+00 0.0000

4.396E-21 0.0000

0.000+00 0.0000

0.000E+00 0.0000

1.894E-08 0.0000

4.876E-06 0.0000

5.110E-05 0.0000

2.273E-05 0.0000

0.000E+00 0.0000

1.038E-03 0.0005

1.353E-03 0.0007

7.920E-04 0.0004

3.561E-03 0.0019

Milk

mrem/yr fract.

1.590E-05 0.0000

6.773C-05 0.0000

0.000E+00 0.0000

6.534E-21 0.0000

O.OOOE+00 0.0000

0.0000E00 0.0000

4.228E-07 0.0000

2.497£-07 0.0000

2.854E-06 0.0000

4.961E-06 0.0000

0.0000E00 0.0000

8.851E-03 0.0046

8.006E-04 0.0004

7.803E-03 0.0040

1.755E-02 0.0091

All Pathways'

mrem/yr fract.

1.733E-01 O.OE98

8.026E-01 0.4159

0.000E+00 0.0000

3.549E-20 0.0000

O.OOOE00 0.0000

0.000E+00 0.0000

1.091E-06 0.0000

4.060E-05 0.0000

7.684E-02 0.0398

5.382E-02 0.0279

O.OOOE+00 0.0000

3.529E-01 0.1829

1.483E-01 0.0768

3.222E-01 0.1669

1.930E+00 1.0000

*Sum cf all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File : Plumtrocl: Subsurface Hodified BOP C0ORE MIX.RAD

ss . ..

Dose/Scurce Patios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR(Jtl (mrem/yrl/(pCi/g)

(i) (ji Fraction t- 0.000E+00 1.000E+00 3.000£+00 1.000E+01 3.000E+O1 1.000E+02 3.000E+02 1.000E+03

Am-241 Am-241 1.000E00

Am-241 Np-237 1.OOOE+00

Am-241 U-233 l.000E+00

Am-241 Th-229 1.OOOE+00

Am-241 ZDSRIJ)

6.524E+00 6.509E+00 6.4795+00 6.374E+00 6.083E+00 5.165E+00 3.227E+00 S.960E-01

7.587E-06 1.465E-05 2.e74E-05

8.738E-12 2.106E-11 6.466£-11

2.372E-11 2.373E-11 2.376E-11

6.524E+00 6.509E+00 6.479E+00

7.737E-05

4.106E-IC

2.387E-11

6.374E+00

2.105E-04

2.941E-09

2.478E-11

6.084E+00

6.140E-04

2.579E-08

4.7E5E-11

5.166E600

1.343E-03 1.557E-03

1.405E-07 3.040E-07

4.566t-10 5.811E-09

3.229E+00 5.975E-01

Cm-245

Cm-245

Cm-245

Cm-245

Cm-245

Cm-245

Cm-245

Cm-245

Pu-241

Am-241

tFp-237

U-233

Th-229

ZDSRIj I

1.OOOE+00

l. OOOE00

l.OOOE+00

1.000E400

1.OOOE+00

1.000E+00

2.568E+00

2.389E-03

5.132E-04

3.100E-10

1.1ISE-11

1.494E-10

2.571E+0

2.567E+00 2.565E+00 2.556E+00

4.114E-03 7.319E-03 1.635E-02

1.421E-03 4.553E-03 2.717E-02

9.891E-10 6.175E-09 1.086E-07

2.532E+00

3.005E-02

1.536E-0O

1.901E-06

2.447E+00

3.705E-02

7.443E-01

3. 516E-OS

2.217E+00 1.525E+00

3.37SE-02 2.310E-02

1.961E+00 2.675E+00

3.216E-04 1.783E-03

2.195E-08 2.506E-07

1.924E-10 2.910E-09

4.213E+00 4.224E400

1.116-11

1.493E-10

2.573E+00

1.114E-11 1.142E-11 2.553E-11 8.846E-10

1.491E-10 1.487E-10 1.526E-10 1.487E-10

2.577E+00 2.600E+00 2.715E+00 3.229E+00

Cm-245 Cm-245

Cm-245 Pu-241

Cm-245 Np-237

Cm-245 U-233

Cm-245 Th-229

CS-245 ZDSRCj)

,. >, Co-60

2.450E-05

2.450E-05

2.450E-05

2.450E-05

2.450E-05

6.293E-05 6.290E-05

5.854E-08 1.008E-07

5.815E-12 1.S24E-11

2.814E-16 2.958E-16

3.653E-15 3.651E-15

6.299E-05 6.300E-05

6.284E-05 6.263E-05 6.203E-05 !.996E-05

1.793E-07 4.006E-07 7.362E-07 9.076E-07

6.543E-11 4.299E-10 2.555E-09 1.316E-08

5.433E-05

8.277E-07

4 .018E-08

3.735E-05

5.658E-07

8.729E-08

1.428E-11

2.166E-13

3.801E-05

3.820E-16 1.903E-15 2.684E-14 4.606E-13 3.707E-12

3.648E-15 3.639E-15 3.741E-15 4.032E-1S 1.386E-14

6.302E-05 6.303E-05 6.277E-OS 6.088E-05 5.520E-O5

l.OOOE+OO

Cs-137 Cs-137 1.000E+00

Fe-55 re-55 1.000C+00

7.479E+00 6.4£7E+O0 4.F82E+00 1.803E+0O 2.048E-02 4.961E-06 2.283E-18 O.OQOE+00

1.109E+01 1.054E+01 9.527E+00 6.681E+00 2.424E+00 6.973E-02 2.748E-06 1.020E-21

;.646E-02 2.781E-02 1.617E-02 2.427E-03 1.075E-05 6.215E-14 1.800E-37 O.OOOE+00

H-3 H-3 1.000+00 7.005E-02 2.634E-02 8.749E-04 3.060E-08 4.984E-21 O.OOOE00 O.OOOE+00 0.OOOE+00

Hi-63 Fi-63 1.000E+00 3.207E-02 3.165E-02 3.062E-02 2.f1iE-02 2.156E-02 8.540E-03 6.040E-04 5.487E-08

Pu-238

Pu-23E

Pu-238

Fu-238

Pu-236

Pu-236

Fu-239

Pu-239

Pu-239

Pu-239

Pu-239

Fu-238

U-234

Th-230

Ra-226

Pb-210

E3sr(J)

Pu-239

U-235

Pa-231

Ac-227

EDSR{(5)

I.OOOE+00

1. O00E+00

l.00E+0OO

l.OOOE+OO

1.000E+00

1.000E+00

1.OOOE+00

1.000E.00

I .OOOE+00

1.819EO00

4.345E-06

6.055E-12

3. 973E-12

2.076E-11

1.819E+00

1.804E+00 1.775E+00 1.675E+00

7.465E-06 1.363E-05 3.429E-D5

1.l09E-11 2.609E-11 1.304E-10

4.495E-12 7.536E-12 6.557E-ll

2.184E-11 2.396E-11 4.397E-ll

l.E04E+OQ 1.775E+00 1.675E+00

1.419E+0O

&.616E-05

E.354E-10

1.247E-09

7. 198E-10

1.419E+O0

7.944E-01 l.51l-01 4.400E-04

2.035E-04 2.746E-04 1.284E-04

6.864E-09 3.688E-08 1.281E-07

3.439E-0O 5.140E-07 3.788E-06

4.226E-08 9.724E-07 7.859E-06

7.946E-01 1.514E-01 5.802E-04

2.021E+00 2.020E+00 2.0160E+0 2.012E+00 1.996E+00 1.9386E00 1.780E+00 1.281E+00

1.568E-09 2.890E-09 5.533E-09 1.472E-08 4.044E-08 1.245E-01 3.191E-07 6.216E-07

9.303E-12 1.618E-11 4.086E-11 2.393E-10 1.715E-09 1.566E-08 9.689E-08 3.404E-07

7.561E-12 e.241E-12 1.253E-11 8.788E-11 1.354E-09 2.457E-08 2.046E-07 7.842E-07

2.021E+00 2.020E+00 2.018E+00 2.012E+00 1.996E+00 1.938E+00 1.780E+00 1.281E+00

r :
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V Summary : REOOzA Default Parameners

rile : Plumbrook Subsurface Modified BCF CORE HIX.RAD

Dose/Source Ratios Sumrned Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch

1i) Ci) Fraction'

Pu-241 Pu-241 1.000E+00

Pu-241 Ar-241 1.000E-00

Pu-241 Np-237 1.000+00

Pu-241 U-233 2.O00C-00

Pu-241 Tn-229 1.000E+00

Pu-241 EDSRIJ)

DSR(l)t) tmrem/yrb/'pCi/g)

t- 0.000E+00 1.000E+00 3.OOOE+00 l.000E01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

3.E18E-02 3.637E-02 3.301E-02 2.350E-02 8.906E-03 2.982E-04 l.E16E-08 3.101E-23

1.477E-02 2.471E-02 4.315E-02 9.455E-02 1.688E-01 1.854E-01 1.169E-01 2.156E-02

8.501E-09 2.fl5E-08 9.254E-08 6.002E-07 3.507E-06 1.707E-05 4.380E-05 5.319E-05

3.08SE-24 5.322E-14 2.798E-13 2.346E-22 3.736E-12 6.219E-10 4.4220-09 1.052E-08

2.665E-13 2.927E-13 3.416E-13 4.805E-13 7.020E-13 1.30SE-12 1.299E-11 1.8670-10

5.295E-02 6.108E-02 7.616E-02 1.181E-01 1.777E-01 1.857E-01 1.169E-01 2.162E-02

9.354E-07 8.911-07 8.087E-07 5.758E-07 2.182E-07 7.307E-09 4.448E-13 7.597E-28

1.F46E-10 3.501E-10 6.5£3E-10 1.525E-09 2.826E-09 3.407E-09 2.854E-09 1.468E-09

1.734E-26 4.754E-26 1.506E-15 8.854E-15 4.901E-14 2.218E-23 4.789E-13 3.628E-13

7.513E-1P 6.821E-1F 1.131E-17 1.916E-17 4.356E-17 2.767E-16 2.072E-15 1.075E-14

9.356E-07 b.914E-07 8.093E-07 5.773t-07 2.210E-07 1.071E-08 2.855E-09 1.468E-09

3.9POE+01 3.700E+01 3.196E+01 1.9150E01 4.433E+00 2.645E-02 1.164E-08 6.343E-31

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Np-2 37

V-2-3

Th-229

ZDSR I J)

2.4 50E-05

2. 450E-05

2.450E-05

2.450E-05

Sr-90 Sr-90 1.OOOE+00

U-234

U-234

U-234

U-234

~> ( 34

U. _6

U-235

U-235

U-235

U-234

Th-230

Ra-22 6

Pb-lb0

ZDSR jII

U-235

Pa -231

Ac-227

rsR (i)

I .OOOE00

1.OOOE+oOO

1.000E+00

1.000E+00

1.OOOE+00

2.0000+00

1.000E+00

1.113E+00 1.212E+00 2.109E000 1.100E00 1.074E+00 9.885E-01 7.774E-01 3.216E-01

l.427E-06 2.074E-06 3.305E-06 7.593E-06 1.969£-05 6.025E-05 1.622E-04 3.963E-04

1.430E-07 2.925E-07 8.765E-07 5.866E-06 4.428E-05 4.213E-04 2.799E-03 1.236E-02

4.006E-07 4.148E-07 5.033E-07 2.113E-06 3.040E-05 5.991E-04 5.587E-03 2.578E-02

1.113E+00 1.112E+00 1.109E+00 1.1000E+0 1.074E+00 9.896E-01 7.860E-01 3.601E-01

1.347E+00 1.346E.00 1.343E+00 1.332E+00 1.303E+00 1.205E+00 9.629E-01 4.287E-01

5.166E-03 8.863E-03 2.621E-02 4.135E-02 1.082E-01 2.924E-01 5.292E-01 3.5P9E-01

4.020E-04 1.095E-03 3.460E-03 2.053E-02 1.173E-01 5.618E-01 2.229E+00 8.598E-01

1.353E+00 1.355E000 1.362E+00 1.394E+00 1.528E+00 2.059E+00 2.721E+00 1.647E+00

1.117E+00 1.115E-00 1.113E+00 1.104E+00 1.0780E00 9.937E-01 7.849E-01 3.312E-01

4.490E-06 7.640E-06 1.3910-CS 3.562E-05 9.569E-05 2.643E-04 6.646E-04 9.142E-04

2.229E-OP 2.227E-OS 2.223E-OP 2.215E-06 2.240E-08 2.836E-08 8.195E-08 4.89SE-07

5.671E-OP S.855E-0- 5.849E-O 5.804E-08 5.794E-O 9.245E-08 8.583E-07 1.218E-05

3.090E-07 3.086E-07 3.079E-0' 3.054E-07 2.9E7E-07 3.214E-07 1.709E-06 2.474E-05

1.117E+00 1.115E+00 1.113E+00 1.104E+00 1.078E+00 9.940E-01 7.855E-01 3.321E-01

U-238 U-23c 1.00OEO

U-238 U-234 1.000+00

U-23S Th-230 2.0000E00

U-238 Ra-226 1.000-00

U-238 Pb-210 1.0000E+0

U-23P ZDSR(3)

'Branch Fraction is the cumulative factor fcr the j't principal radionuclide daughter: CUMBRF(j) - BRF(lBERF(23' ... ERF(j).

The DSR includes contributions fron associated (half-life S 0.5 yr) dauqhters.

U
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Oj Summary : RESfiAD Default Parameters

File : Plumbrok Subsurface Modified EOP CORE MIY.RRA

C. .Sirngle Radionuclide Soil Guidelines G(i,t) in pCi/g

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

Nuclide

li)

Am-241

Cm-245

Co-6D

Cs-137

Fe-55

H-3

Ni-63

Pu-238

Pu-239

Pu-241

Sr-90

U-234

U-235

U-238

t- 0.000E+00

3.832E+00

9.722E+00

3.343E+00

2.254E+00

6.857E+02

3.569E+.02

7.796E+02

1.374E+01

1.237E+01

4 .722E+02

6.262E-01

2.246E+01

1.848E+01

2.239E+01

1.000E+00

3.841E+00

9.717E+00

3.854E+00

2.371E+CO

8.990E+02

1.530E403

7.899C*02

1.386E01

1.23e8402

4.093E+02

6.757E-01

2.249E+02

1.S44E+01

2.241E+01

3.000E+00

3.859E+00

9.702E+00

5.122E+00

2.624E400

1.546E403

2.858E+04

8.111.+02

1.409E+01

1.239E+01

3.283E+02

7.822E-01

2.254E+01

1.635E+01

2.247E+01

1.000+OI

3.922E+00

9.616E+00

1.386E401

3.742E+00

1.030E+04

e.1710+oe

8.698E+02

1.493E+01

1.242E+01

2.118E+02

1.305E+00

2.273E+0I

1.793E+01

2.265E+01

3.000E+0O

4.109E+00

9.207E+00

2.385E+02

I.C31E+01

2.326E+06

*9.594E+15

1.159E+03

1.762E+01

1.253E+01

1.407E+02

5.639E+00

2.327E+01

1.636E+01

2.318E+01

1.000E+02

4.840E+00

7.743E+00

5.C39E+06

3.585E+02

4.022E+14

'9.594E+15

2.928E+03

3.146E+01

1.290E+01

1.346E+02

9.453E+02

2.526E+01

1.214E+Ol

2.515E+01

3.000E+02

7.743E+00

5.935E+00

*1.131E+15

9.096E+06

'2.409E+15

'9.594E+l5

4.139E+04

1.651E402

1.405E401

2.138E+02

2.147E+09

3.I8.E+01

9.187E+00

3.183E+01

1.000E+03

4.184E+Oi

5.918E+00

'1.131E+15

*9.701E+13

*2.409E+15

*9.594E+15

4.556E408

4.309E+04

1.9520+01

1.157E+03

*1.365E+14

6.942E+01

1.517E+01

7.527E+01

*At specific activity limit

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

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

t at tmin - time of minimum single radionuclide soil guideline

and at tmax. - time of maximum total dose * O.OOOE+00 years

Nuclide Initial

(ii (fpci/q)

Am-241 2.900E-01

Cm-245 1.900E-01

Co-60 1.230E-00

Cs-137 3.479E+01

Fe-55 1.893E+01

H-3 e.460E+00

Ni-63 1.971E+01

Pu-238 7.000E-02

Pu-239 6.0OOE-02

Pu-241 2.490E+00

Sr-90 1.174C+01

U-234 °.800E-01

U-235 9.000E-02

U-238 9.700E-01

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

(yearsl (pCi/gl

0.000QE00 6.524E+00 3.832E+00 6.52400UO

600 ± 1 4.6250O00 5.406E.00 2.571E+00

0.000+00 7.479E+00 3.343E000 7.479E+O

O.OOOE+000 1.109E01 2.254E+00 l.109E+0O

0.000E.00 ^.646E-02 6.857E.02 3.646E-02

0.00O0400 7.005E-02 3.569E+02 7.005E-02

0.00E+00 3.207E-02 7.796E+02 3.207E-02

O.OOE+00 1.619E+00 1.374E+01 1.S19E+00

Q.OOE400 2.021E+00 1.237E+01 2.021E+00

60.2 ± 0.1 l.955E-01 1.279E.02 5.295E-02

0.000E+00 3.980E+01 6.282E-01 3.980E+01

O.OOOE00 2.113E+00 2.2460.01 1.113E+00

351.4 : 0.7 2.7410E00 9.1200E00 1.353E+00

O.OOOE+00 1.117E+00 2.2390+01 1.117E+00

G(i,tmax)

(pci /g I

3. 632E+00

9.722E+00

3.343E000

2.254E+00

6.657E+02

3.569E+02

7.796E+02

2.374E+01

1.237 E+01

4.722E002

6.2S2E-01

2.246E+01

1.84e8.01

2.239E+01

(:
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Summary: RESRAD Default Farameeers

rile Plumbrook Subsurface Modified SOP CORE MIX.FAD

Individual Nuclide Dose Sur

Parert Nuclide and Eranch

'/2004 15:44 Page 31

zrred Over All Pathways

Fraction Indicated

Nuclide Parent SRF~ji

(J) 1i)

Am-241 Am-241 1.0000.*00

Asm-241 Cm-245 1.0000400

Am-241 PU-241 2.000E400

Asi-241 EVOSE(J)

Np-237

Np-2 37

Np-237

Np-23'7

Np-231

Np-237

V-233

U-233

U-?233

U-233

U-233

U-233

Th-229

Th-229

Am-241 1.000E+00

Cn-245 1.000+00

Cm-245 2.450E-05

Pu-241 1.000E400

Pu-241 2.450E-05

EDOSEIj)

Am-241 2.000£+00

Cm-245 1.000E+0

Cm-245 2.450E-05

Pu-241 1.000E+00

Pu-241 2.450E-05

DOSE jJ)

Am-241 1.0000400

On-245 1.000E400

Cm-245 2.450E-05

Pu-241 1.000E+00

Pu-241 2.450E-05

ZDOSE(j)

DOSE(J,t), mrem/yr

t- O.OOOE+00 l.COOE+00 3.000E000 1.000E+01 3.000E+01 1.000.E02 3.000E+02 1.000E+03

1.892E+00 1.888E+00 1.a790.00 1.848E+00 1.764E+00 1.498E+00 9.359E-01 1.728E-01

9.751E-05 2.700E-04 8.65CE-04 5.163E-03 2.918E-02 1.414E-01 3.726E-01 5.082E-01

3.678E-02 6.153E-02 1.074E-01 2.354t-01 4.202E-01 4.616E-01 2.910E-01 5.369E-02

1.929E+00 1.9490+00 1.9870+00 2.089t+00 2.214E+00 2.101E+00 1.600E+00 7.347E-01

2.200E-06 4.248E-06 8.335E-06 2.24ir-05 6.105E-05 1.781E-04 3.894E-04 4.515E-04

5.890E-11 1.879E-10 1.173E-09 2.063E-08 3.612E-07 6.680E-06 6.110E-05 3.388E-04

1.10SE-12 3.465E-12 1.243E-11 8.169E-11 4.854E-10 2.501E-09 7.635E-09 1.659E-08

2.117E-08 6.511E-08 2.304E-07 1.495t-06 8.732E-06 4.250E-05 1.091E-04 1.324E-04

4.596E-10 8.716E-10 1.639E-09 3.798E-09 7.C38E-09 8.483E-09 17.106E-09 3.655E-09

2.222E-06 4.315E-06 8.566E-06 2.396E-05 7.015E-05 2.273E-04 5.596E-04 9.227E-04

2.534E-22 6.209E-12 1.875E-12 1.191t-10 8.530E-20 7.478E-09 4.075E-08 8.817E-0e

2.118E-12 2.120E-12 2.116E-12 2.170E-12 4.851E-12 1.681E-10 4.170E-09 4.762E-08

5.346E-17 5.620E-17 7.258E-17 3.615E-16 5.100E-15 8.151E-14 7.042E-13 2.714E-12

7.689E-14 1.323E-13 4.477E-13 5.842E-12 9.303E-11 1.549E-09 1.101E-08 2.619E-08

4.317E-16 1.184E-25 3.750E-15 2.205E-14 1.220E-13 5.524E-13 1.192E-12 9.033E-13

4.729E-12 8.362E-12 2.132E-11 1.271E-10 9.510E-10 9.195E-09 5.593E-08 1.6200-07

6.879E-12 6.682E-12 6.839E-12 6.9230-12 7.186E-12 1.388E-11 1.324E-10 1.685E-09

2.83EE-12 2.836E-12 2.B34t-11 2.825E-21 2.900E-11 2.826E-11 3.656E-11 5.529E-10

6.940E-16 6.937E-16 6.931E-16 6.914E-26 7.107E-16 7.661E-16 2.634E-15 4.116t-14

6.636E-13 7.289E-13 8.507E-13 1.196E-12 1.748E-12 3.258E-12 3.235E-11 4.6500-10

1.871E-17 2.196E-17 2.8160-17 4.7710-17 1.085E-16 6.889E-16 5.160E-15 2.676E-14

3.592E-11 3.598E-11 3.608E-11 3.638E-11 3.794E-11 4.5400-11 2.013E-10 2.703E-09

Cmr-2 45

Cm-245

Cn-24 5

FU-241

Pu-241

PU-2 41

Pu-241

Pu-?242

Pu-241

Cm-245 1.0000E00

Cm-245 2.450E-05

WD0SC(j)

Cm-245 1.0000E+0

Pu-241 1.000E+00

EDOSEjj)

Cm-245 2.450E-OS

Pu-241 2.450E-Q!

:DOSE j I

4.880E-01 4.878E-01 4.873E-01 4.8517-01 4.810E-01 4.650E-01 4.213E-01 2.897E-01

1.1960-05 1.195E-05 1.194E-05 1.190E-05 1.179E-05 1.139E-05 1.032E-05 7.097E-06

4.8FOE-01 4.878E-01 4.S73E-01 4.857E-01 4.F10-0 4.6500E-0 4.213E-01 2.897E-02

4.539E-04 7.816E-04 1.391E-03 3.107E-03 5.709E-03 7.039E-03 6.419E-03 4.386E-03

5.506E-02 9.056E-02 8.219E-02 5.852E-02 2.218E-02 7.426E-04 4.521E-03 7.721E-23

9.552E-02 9.134E-02 6.358£-02 6.163E-02 2.186E-02 7.781E-03 6.419E-03 4.388E-03

1.112E-08 1.91SE-06 3.4070-OE 7.611E-08 1.399E-07 1.725E-07 1.573E-07 1.075E-07

2.329E-06 2.219E-06 2.024E-06 1.434E-06 5.4330-07 1.8290-08 1.108E-12 1.886E-27

2.34QE-06 2.2380-06 2.046E-06 1.510E-06 6.832E-07 1.906E-07 1.573E-07 1.075E-07

S.199E+00 7.579E+00 6.0030.00 2.218E+00 1.289E-Cl 6.102E-06 2.6850-18 C.O0CE+00

3.858E002 3.668E+02 3.315E+02 2.324E+02 8.434E+01 2.426E+00 9.562E-OS 3.549E-20

6.902E-01 5.264E-01 3.062E-01 4.594E-02 2.035E-04 1.177E-12 O.OOOE+000 0.000+00

Co-60 Co-60 1.000E+00

Cs-137 C5-137 1.000E+00

Fe-55 Fe-55 1.OOOE+00

(a1

H-3 1.000CE00 5.92SE-01 2.382E-01 7,40Cl-03 2.5880-07 4.216E-20 O.OOOE+000 0.000E+00 0.000+00

NI-63 l.00DE+00 6.321E-01 6.238E-01 6.075E-02 5.538E-01 4.250E-01 2.6F3E--01 l.10E-02 1.082E-O0

Pu-238 Pu-236 1.000E*00 1.274E-01 1.263E-01 1.242E-01 1.172E-01 9.933E-02 5.561E-02 1.058E-02 3.080E-05



RESRAL, Version 6.21 Th Limit - 0.5 year 10/17/2004 15:44 Fage 32

U, Summary : RESRAD Default Parameters

rile : Plum!rook Subsurface Modified SOP CORE MIX.RADf(.:-SIndividual Nuclide Dose Sumned Over All Fatbways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent SRF(i)

(j) ti)

DOSE(Jt), mrem/yr

t- C.000E00 1.OOO+00 3.000E+00 1.000E+01 3.000E+0I 1.000.E02 3.000E+02 1.000E+03

U-234

U-234

U-234

U-234

Th-230

7h-230

Th-230

Th-230

Ra-226

Ra-226

Ra-226

Ra-226

Pu-23E I

U-234 1

U-238 1

LDOSEIj)

Pu-23E I

0-234 1

V-23S 2

EDOSE IJ)

Fu-238 3

U-234 I

0-238 2

EDOSE(J)

I.000+00

l.000E+OO

I.000E+00

l.000E+00

l.000E+00

l.000E+00

I.000E+00

l.000E+00

.000E+00

3.041E-07 5.225E-07

1.091E+00 1.089E600

4.355E-06 7.411E-06

1.091E+00 1.089E+O0

4.238E-13 7.762E-13

1.399E-06 2.033E-06

2.162E-08 2.260E-08

1.420E-06 2.054E-06

2.781E-13 3.147E-13

1.402E-07 2.667E-07

5.695E-08 5.680E-08

1.971E-07 3.435E-07

9.538E-07 2.400E-06 6.031E-06 1.424E-05 1.922E-05

1.087E+00 1.076E+00 1.053E+00 9.687E-C1 7.619E-01

1.349E-05 3.455E-05 9.282E-05 2.757E-04 6.447E-04

1.0.7E+00 1.078E+00 1.053E+00 9.690E-01 7.625E-01

1.827E-12

3.238E-06

2. 157E-08

3.260E-06

5.275E-13

8.590E-07

5.674E-08

9.157E-07

9.128E-12 5.84EE-11 4.80SE-10 2.581E-09

7.441E-06 1.929E-05 5.905E-05 1.590E-04

2.149E-08 2.172E-08 2.751E-08 7.949E-08

7.462E-06 1.932E-05 5.907E-05 1.591E-04

E. 987E-06

3.152E-01

8. 686E-04

3.161E-01

8.967E-09

3.883E-04

4.748E-07

3.888E-04

2.651E-07

1.212E-02

1.182E-05

1.213E-02

4.590E-12

5.749E-06

5.630E-08

5.805E-06

8.732E-11 2.407E-09 3.598E-08

4.339E-05 4.129E-04 2.743E-03

5.620E-08 8.968E-08 8.325E-07

4.345E-05 4.130E-04 2.744E-03

Pb-210

Pb-210

Pb-210

Pb-210

Pu-236 I.000E-00

U-234 l.OOOE+00

U-238 1.000E+00

EDOSE1I)

1.461E-12 1.529E-i2 1.678E-12 3.078E-12

3.925E-07 4.065E-07 4.932E-07 2.071E-06

2.998E-07 2.994E-07 2.987E-07 2.962E-07

6.923E-07 7.059E-07 7.919E-07 2.367E-06

5.039E-I1

2.979E-OS

2.E98E-07

3.008E-05

2.958E-09 6.8076-08 5.501E-07

5.872E-04

3.117E-07

5.875E-04

5.475£-03 2.527E-02

1.658E-06 2.400E-05

5.477E-03 2.529E-02

Pu-239 1.000E+00 1.212E-01 1.212E-01 1.211E-01 1.207E-01 1.197E-01 1.163E-01 1.068E-01 7.684E-02

U-235

U-235

U-235

Fa-231

Pa-231

Fa-231

Ac-227

Ac-227

Ac-227

Pu-239 1.00OE400

U-235 I.CCOE+00

ZDOSE ()

Pu-239 1.000EEOG

0-235 I.0006E00

ZDOSE6)

Fu-239 I.000E4G0

U-235 1.000E600

-DOSE6I)

9.406E-11

1.212E-0O

1.212E-01

5.582E-13

4.650E-04

4.650E-04

4.537E-13

3.61E-0C5

3.618E-05

1.734E-10 3.320E-10 8.S32E-10 2.427E-09

1.211E-01 1.206E-01 I.199E-01 1.173E-01

1.211E-01 1.208E-01 1.199E-01 1.173E-01

9.711E-13 2.452E-12 1.436E-11 1.029E-10

1.977E-04 1.459E-03 3.721E-03 9.742E-03

1.9776-04 1.459E-03 3.721E-03 9.742E-03

4.944E-13 7.'17E-13 5.273E-12 8.123E-I1

9.P57E-05 3.114E-04 1.848E-03 1.056E-02

9.857E-05 3.114E-04 1.848E-03 1.056E-02

7.473E-09

1.085E-01

1.085E-01

9. 4008E-10

2.632E-02

2.632E-02

1.474E-09

5.056E-02

'.0S6E-02

1.915E-08 3.729E-08

8.666E-02 3.858E-02

8.666E-02 3.858E-02

5.813E-09 2.043E-C8

4.763E-02 3.230E-02

4.763E-02 3.230E-02

1.228E-08 4.705E-08

1.106E-01 7.739E-02

1.106E-01 7.739E-02

Sr-90 Sr-90 1.OOE+00

U-238 U-238 I.000.EGC

4.672E+02 4.343E+02 3.7'2E+02 2.248E+02 5.204E+01 3.105E-01 1.367E-07 0.000E+00

1.083E+00 1.082E+00 1.0796+OO 1.071E+00 1.046E+00 9.639E-01 7.613E-01 3.212E-01

ERFFi) is the branch fraction of the parent nuclide.
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Sum-nary : RESRAV Default Parameter-

File : Plumbrook Subsurface Modified EOF CORE MIX.FAD

Individual Nuclide Scil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF(i)

(1) Ci) .

Am-241 Am-241 1.000E+00

Am-241 Cm-245 1.000E+00

Am-241 Pu-241 1.000E+00

Am-241 ESIJ):

Hp-237

Np-23
7

Np-237

Np-23
7

?Jp-23
7

NJp-231

U-233

U-233

U-233

U-233

U-233

tU-233

rK4.
Th-22 9

Th-229

Th-229

rh-22 9

>-245

r.n- 24 S

:zn-245

'u- 241

'u-241

*u-241

u-241

U-241

U-241

Am-241

Cmn-245

Cin-24 5

Pu-241

Pu- 24 1

ZS CJ) :

Am-2 41

Cm-245S

Cm-245

Pu-241

Pu-241

Am-2 41

Cm-245S

Cm-245

Pu-241

PU-241

ZS Ii) C:

Cwr-24 5

Cr-2 45

S (j):

Cm-245

Pu-241

ZS IJ :)

I.ODOE+O0

1.0000E+0

2.450E-05

1.000E+00

2.450E-05

1.0000E+0

1.OOOE+00

2.450E-05

1.000E+00

2.450E-05

1.000E+00

1.000E+00

2.450E-05

1.000E+00

2.450E-05

I.000E400

2.450E-05

1.000E+00

l.000E+00

Sl5,t), pci/q

t- O.OOOE+00 1.000E+00 3.000E+00 I.000E+01 3.000E+01 1.000E+C2 3.OOOE+02 1.000E+03

2.900E-01 2.894E-01 2.882E-01 2.842E-01 2.730E-01 2.370E-01 1.5E3E-01 3.853E-02

0.000E+00 7.212E-06 6.279E-05 6.235E-04 4.196E-03 2.200E-02 6.272E-02 1.132E-01

0.000E+0C 3.895E-03 1.112E-02 3.134E-02 6.099E-02 6.990E-02 4.714£-02 1.148E-02

2.900E-01 2.933E-01 2.994E-01 3.162E-01 3.381E-01 3.269E-01 2.681E-01 1.632E-01

0.000+00 9.380E-0e 2.8066-07 9.266E-07 2.705E-06 8.19EE-06 1.882E-05 2.565E-05

O.OOE+00 7.811E-13 2.058E-11 6.995E-10 1.508E-08 3.033E-07 2.942E-06 1.924E-05

O:OOOE+OO 3.570E-14 3.111E-13 3.099E-12 2.106E-I1 1.149E-10 3.689E-10 9.424E-10

O.OOOE00 6.359E-10 5.534E-09 5.489E-08 3.680E-07 1.899E-06 5.129E-06 7.353E-06

O.OOOE+00 1.928E-11 5.513E-11 1.561E-10 3.091E-10 3.836E-10 3.353E-10 2.030E-10

O.OOOE0OO 9.446E-08 2.8636-07 9.823E-07 3.08EE-06 1.0406-05 2.6e9E-05 5.224E-05

0.0000E+0 2.049E-13 1.B37E-12 2.010E-11 1.734E-10 1.662E-09 9.895E-09 2.889E-08

0.0000E+0 8.5626-19 6.786E-17 7.779E-15 5.168E-13 3.618E-11 1.008E-09 1.560E-08

0.0000E+0 5.221E-20 1.373E-18 4.6546-17 9.942E-16 1.935E-14 1.710E-13 8.900E-13

0.0006E00 9.300E-16 2.444E-14 8.255E-13 1.746E-11 3.271E-10 2.554E-09 8.205E-09

0.000E+00 4.246E-17 3.691E-16 3.646E-15 2.414E-14 1.186E-13 2.780E-13 2.833E-13

O.OOOE+00 2.059E-13 1.862E-12 2.094E-11 1.914E-10 2.025E-09 1.346E-08 5.270E-06

O.OOOE00 6.455E-18 1.7376-16 6.361E-15 1.663E-13 5.5046-12 1.089E-10 1.512E-09

0.0000E+0 1.620E-23 3.8666E-21 1.495E-18 3.074E-16 7.767E-14 7.332E-12 4.767E-10

O.OOOE600 1.236E-24 9.802E-23 1.127E-20 7.546E-19 5.447E-17 1.669E-15 3.649E-14

O.OOOE+00 2.201E-20 1.745E-18 2.000E-16 1.3306-14 9.327E-13 2.614E-11 4.163E-10

0.0006E0O 1.342E-21 3.531E-20 1.197E-18 2.5596-17 4.992E-16 4.451E-15 2.405E-14

O.OOOE600 6.476E-16 1.755E-16 6.564E-15 1.799E-13 6.515E-12 1.424E-10 2.405E-09

1.900E-01 1.90CE-C: 1.699E-01 1.896E-01 1.8886-0 1.6596-01 1.781EE-0 1.532E-01

4.655E-06 4.654E-06 4.652E-06 4.645E-06 4.f25E-06 4.556E-06 4.364E-06 3.753E-06

I.900E-0 1.900E-01 1.899E-0O 1.896E-0 1.88S8E-01 1.659E-01 1.7EIE-01 1.532E-01

O.OOOE+00 8.927E-03 2.553E-02 7.247E-02 1.444E-01 1.846E-01 1.785E-01 1.535E-01

.2.490E+00 2.373E+00 2.154E+00 1.537E+00 5.855E-01 1.999E-02 1.288E-06 2.767E-21

2.490E+00 2.3E2E+00 2.160E+00 1.609E+00 7.299E-01 2.048E-01 1.785E-01 1.535E-01

0.000+00 2.187E-07 6.256E-07 1.775E-06 3.538E-06 4.!2eE-06 4.373E-0 3.71E6-06

6.100E-O5 5.813E-05 '.278E-05 3.766E-05 1.435E-CS 4.8976-07 3.156E-11 6.779E-26

6.100E-O' !.835E-OS 5.341E-05 3.943E-05 1.788E-05 5.Cl1E-06 4.373E-06 3.71lE-0O

Cm-24' 2.450E-OS

Pu-241 2.450E-C5

ZSs(j):

D-60 Cc-60 1.OOOE+00

s-137 Cs-137 1.000E+00

s-SS Fe-5' 1.00E+00

1.230E+00 1.067E+00 6.029E-01 2.9676-01 1.727E-02 8.211E-07 3.659E-19 0.000E+00

3.479E+01 3.308E+01 2.991E+01 2.102E+01 7.669E+00 2.251E-01 9.429E-06 4.482E-21

1.893E601 1.444E+01 8.405E+00 1.264E+00 5.637E-03 3.337E-11 1.037E-34 O.OOOE+00

__-~.. H-3 1.OOOE+00

-63- Ni-63 I.000E03

Y> -236 tu-238 1.OOOE+00

8.460E+00 1.960E+00 1.050E-01 3.688E-06 6.079E-19 C.000E+00 0.000E+00 0.0000E+0

1.971E+01 1.546E+01 1.896E+01 1.732E+01 1.337E+01 5.403E+00 4.059E-01 4.719E-05

7.000E-02 6.944E-02 6.834E-02 6.461E-02 5.504E-02 3.141E-02 6.324E-03 2.217E-05
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: RESRAD Default Farameters

: Flumbrook Subsurface HMdified BOF CORE MIX.PAD

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRFtil

13) (i) . t.

U-234 Pu-238 1.000E+00

U-234 U-234 1.000E+00

*-234 U-23e 1.0006E00

U-234 _S(!l:

Slt, pci/s

0.000E+00 1.0006+00 3.000E+00 1.000E+01 3.00OE+01 1.000.E02 3.000E+02 1.000.E03

0.000E-00 1.976E-07 5.875E-07 1.899E-06 5.220E-06 1.300E-05 1.8886E-05 1.160E-05

9.600E-01 9.791E-01 9.774E-01 9.715E-01 9.547E-01 8.981E-01 7.543E-01 4.095E-01

0.0006E00 2.74tE-06 8.228E-06 2.726E-OS 8.037E-05 2.520E-04 6.352E-04 1.lSE-03

9.800E-01 9.791E-01 9.774E-01 9.715E-01 9.548E-01 8.984E-01 7.549E-01 4.107E-01

Th-230

Th-230

Th-230

Th-230

Ra-226

Ra-226

Ra-22 6

Ra-226

Pu-236

0-234

U-238

ES(j):

Pu-238

U-234

U-238

ZSt) :

1.000E.00

1.0006E00

1.0000E+0

1.0000E+0

1.000E+00

1.000E+00

0.0006E00

0.0006E00

O.OOOE+00

O.OOOE00

8.906E-13

e.818E-06

1.237E-11

t.E18E-06

7.968E-12 8.672E-11 7.365E-10 6.743E-09 3.758E-08

2.643E-05 6.783E-05 2.612E-04 8.443E-04 2.324E-03

1.112E-10 1.23iE-09 1.095E-06 1.168E-07 9.364E-07

2.643E-05 8.783E-05 2.612E-04 8.444E-04 2.325E-03

1.349E-07

5.845E-03

7.045E-06

5.852C-03

0.0006E00 1.286E-16 3.451E-15 1.252E-13 3.187E-12 9.655E-11 1.538E-09 1.347E-08

O.OOOE00 1.908E-09

O.OOOE+00 1.785E-15

0.000E.00 1.908E-09

1.713E-08

4.808E-14

1.713E-08

1.886E-07

1.766E-12

1.886E-07

1.654E-06 1.679E-05 1.180E-04 6.180E-04

4.655E-11 1.587E-09 3.401E-08 6.015E-07

1.654E-06 1.679E-05 1.181E-04 6.186E-04

Pb-210

Pb-210

Pb-210

Pb-210

i<S k, -'..

Pu-238

0-234

U-238

ZSj( i)

I.OOOE+00

1.OOOE+00

1.0006.00

0.0000E+0 9.933E-19 7.904E-17 9.174E-15

O.OOOE+00 1.962E-11 5.201E-10 1.809E-08

0.0000E+0 1.378E-17 1.100E-15 1.290E-13

0.000E+00 1.962E-11 5.201E-10 1.809E-08

6.269E-13

4.120E-07

9.074E-12

4.120E-07

4.551E-1l

9.223E-06

7.312E-10

9.223E-06

1.156E-09 1.222E-08

9.390E-05 5.647E-04

2.475E-08 5.338E-07

9.393E-05 5.653E-04

Pu-239 1.00OE400 6.000E-02 5.999E-02 5.997E-02 5.991E-02 5.974E-02 5.915E-02 5.749E-02 5.204E-02

)-235 Pu-239

3-235 U-235

)-235 ZS(J):

1.000E+00

1.000E+00

0.000E+00 5.906E-11 2.770E-10 5.679E-20 1.746E-09

9.000E-02 8.992E-02 8.977E-02 8.922E-02 8.768E-02

9.0P0E-02 8.992E-02 t.977E-02 E.922E-02 8.768E-02

5.619E-09

8.2506-02

8.250E-02

1.526E-08

6.933E-02

6.933E-02

3.642C-08

3.772E-02

3.772E-02

'a-231 PF-239 I.000E00

'a-231 U-235 l.OOOE00

*a-231 ESIt):

.c-227 Pu-239 1.000E+00

c-227 U-235 1.000.o00

c-227 rSti):

r-90 Sr-90 1.0006E00

-238 0-23P 1.0006E00

0.0006E00 6.242E-16 5.600E-15 6.154E-14 5.369E-13 5.359E-12 3.605E-11 1.6786-10

0.000E+00 1.900E-06 5.674E-06 1.861E-C5 5.336E-05 1.521E-04 2.968E-04 2.658E-C4

O.OOOE00 1.900E-06 5.674E-06 1.861E-05 5.336E-05 1.521E-04 2.968E-04 2.658E-04

O.OOOE+00 6.559E-18 1.731E-16 5.935E-15 1.304E-13 2.676E-12 2.455E-11 1.275E-10

0.0O0E+00 2.986E-08 2.608E-07 2.615E-06 1.793E-05 9.342E-05 2.224E-04 2.101E-04

O.OOOE+00 2.986E-08 2.608E-07 2.615E-06 1.793E-05 9.342E-05 2.224E-04 2.101E-04

1.174E+01 1.091E601 9.435E+00 5.665E600 1.319E.00 8.038E-03 3.768E-09 2.656E-31

9.700E-01 9.692E-01 9.675E-01 9.616E-01 9.450E-01 E.892E-01 7.472E-01 4.065E-01

RFti) is the branch fraction of the parent nuclide.

:SCALC.EXE execution time - 33.58 seconds



RESRAr-EUILr Dose Prooramn Output, Version 3.22 10/17/04 13:38:05 Page: I

Q / Title : Plumbrook Duplicate

Input File 'C:\Frogram Files\RLSrADtFarrily\BU1LD\Flum Brook 25th HL CORE MIX-bId

C .....
.. .- ............ C........................ . ...

_.____..............._........._.....__....__

-- RESRAD-BUILD Table of Contents -

.___~~~~ .. .... , ., ,,A............ .

..... ...... __.__....... __... _..... _.....

FESRAD-BVILD Input Parameters ..... ....... 2

Building Information ..................... 3

Source Information ....................... 4

For time - O.00E+00 yr

Tine Specific Parameters .............. 8

Receptor-Source Dose Summary ............ 11

Dose by Pathway Detail ..... ........... 12

Dose by ?Juclide Detail ................ 13

Full Sumnaory .......... ................... 16

tic



P ESRA£5 -EUILD Eose0 Progran Output, Version 3.2? 10/17/04 13:3E:0O. Page: 2

K T Sitle : Flunbrook Duplicate

Input File : C:%Program rilesRESRAD Farr12y\BUILDPlum Erook 25th HL CORE HIX.bld

. ... .... l. .... . .. .... ., .......... _.__.(7>- - ------- ------------

-- | RESRAD-BUILD Input Parameters

........ . .. .. ........ .. ._.........|

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

Nlumber of Sources:

Number of Receptors:

Total Time

Fraction Inside

6

1

3.652500E+02 days

2. 670000E-02

Receptor Information

Receptor Room x

Im2

1 1 '7.500

y r PracTime Inhalation Ingestion(Dusti

Iml Im) lm3/dayl 1e2/hrl

2.500 1.000 1.000 3.36E+0I O.OOE+00

K>,
--- Receptor-Source Shielding Relationship ---

Receptor Source Density Thickness laterial

1Jg/an31 [cm)

I I 2.40E+00. 0.00+400

1 2 2.40E400 0.00E+00

I I 2.40E+O0 0.00E+O0

1 4 2.40B.00 O.OOE.00

1 5 2.40E.00 0.O0C+O0

1 6 2.40E-00 O.OOE.00

concrete

Concrete
concrete

Concrete

Concrete

Concrete

Z.



a- RESRAt-BUILD Dose Frogram OJtput, Version 3.22 10/11/04 13:38:C5 rage: 2

Title : Piumbrook Duplicate

Input File: C:\Proqram Files\RSFRAIFhmily\DUILDWPNF2m Brcok 25th ML CORE MNX.ble

4 :....

A. Building Inlormation - ---

Building Air Exchange Rate: S.OOE-01 1/hr

Height Im)

Area WI2]

Air rxchanges Im3/hr)

'-002: 1.80E+02

010 : 1.80E+02HI: 3.000 Room o

. LAMBDA: 8.00E-01

Area 75.000

Deposition velocity: 2.70E-06 nI1/31 Resuspension Rate: 2.40t-05 1I/a3

KJ(



- RESRAD-EUILD Dose Program Output. Version 3.22 10117/04 23:38:05 Page: 4 -

Q> Title : Flumbrook Luplicate

Input File : C:\Frogrem riles\REsRAD-ramIly\BUILD\Flum Erook 25th HL CORE M:X.blC

C-

Source Information

Source: I

Location:: Room : I x: 0.00 y: 2.50 ;: 1.50lm]

Geometry:: Type: Area Area:I.5OE401 In21 Direction: x

Pathway:

Direct Ingestion Rate: 4.070E-01 C1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 1.820E+04 Iday]

contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

CpCi/m2] (mrem/pCi] (mrem/pCil Itrem/yrf

IpCi/m3)1

Fr-Z5 I.000E-IO 6.070E-07 2.690E-06 O.OOOE-OO

Source: 2

Location:: Room : I x: 15.00 y: 2.50 :: 1.50ml

K J U Geometry:: Type: Area Area:1.SOE4Ol Cm1] Direction: x
Pathway

Direct Ingestion Rate: 4.070E-07 C1/hr]

Fraction released to air: 7.OOOE-02

Removable fraction: I.000E-01

Time to Remove: I.820E004 (day]

Contamiration:

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

fpCi/mi( Imrem/pCil lmrem/pCil Cmremfyr/

CpCi/m3(]

FE-55 1.OOOE-I0 .0O70E-07 2.(9CE-06 O.OOOE-00

....



RESRAD-EUILD Dose Program Output, Versiocn 3.22 1017/04 13:38:05 Page:

T Title Plumbrook Duplicate

Input File : C:\Frogram Files\RESRArt rafrily\BUILD\Plum Brook 25th HL CORE MIX.bld

Source: 3

Location: Room: I x: 7.50 y: 0.00 Z: 2.I5Om]

Geometry: Type: Area Area:4.50.E-0 Im2] Direction: y

Pathuay

Direct Ingestior Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.0
7

0E-07 Il/hrl

7.OOOE-02

I.OOOE-02

2.820DE04 [dayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 aorbidity

Ingestion Inhalation Submersion

IpCi/m2) Imrem/pCij Imrem/pCil Imrem/yr/

(pCi/m3\ 1

rE-SI 1.000E-10 6.070E-07 2.690E-06 0.000E00

Source: 4

W , ;.,.

Location: Room : I X: 7.50 y: 5.00 S : 1.50m]

Geometry:: Type: Area Area:4.SO.E-0 lm21 Direction: y

Path-ay

Direct ingestion Rate: 4.0702-07 12/hr)

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time to Remove: 1.20E+04 [day)

Contamiration::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 ?Morbidity

Ingestion Inhalation Submersion

jpCi/m:1 Imrem/pCil Imrem/pCi) [mrem/yr/

tpCi/m31 )

FE-55 l.OCOE-G10 f.00E-07 2.690E-06 0.000E400

IF ''



- RSPRAi-SUILC Dose Frogram Output, Versior 3.2 lOXI:/C4 13:3E:05 Fage: f

Title: Plurbrook Duplicate

Input File: C:\Frograr rilea\RCsrADFramily\EJILD\Flum Brook 25th NiL CORE MIX.bld

Source: 5

Location:: Room 1 x: 7.50 y: 2.50 z: 0.OOlml

Geometry:: Type: A-ea Area:l.50E+0l Im2) Direction: .

Fathuay

Direct Ingestion Rate: 4.070E-07 1l/hrl

Fraction released to air: 7.000E-02

Removable fraction: l.OOOE-Ol

Time to Remove: 1.E20E-04 Idayl

Radon Release Fraction: 0.0000+00

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FMR 13 Morbidity

Ingestion Inhalation Submersion

IpCi/m2) Imrem/pCil Imrem/pCij (mremlyr/

(pCi/m3)1

PU-241 8.100E-0l 6.85OC-05 8.250E-03 2.560E-08

AH-241 4.100E-0l 3.640E-03 4.440E-01 9.570E-05

PU-239 5.900E-01 3.540E-03 4.290E-01 4.960E-07

FE-238 6.000E-02 3.200C-03 3.920E-01 5.710E-07

0 NF-237 O.OOE+00 4.440E-03 5.400E-01 1.210E-03

K.> .- 238 l.10CE-Ol 2.690E-04 1.180E-01 1.600E-04

U-235 1.OOOE-02 2.670E-04 1.230E-01 9.030E-04

U-234 1.400E-01 2.830E-04 1.320E-01 8.930E-07

U-233 O.OOOE400 2.890E-04 1.350E-OI l.910E-06

PA-231 O.OOOE00 1.060E-02 1.280E000 2.010E-04

TH-230 O.OOOEC.O 5.480E-04 3.26CE-0C 2.04CE-06

TE-229 O.OOOE+00 4.030E-03 2.1600E00 1.720E-03

AC-227 O.OOOE.00 1.480E-02 6.7204E00 2.160E-C3

RF-226 O.OOOE.0 1.330E-03 8.600E-03 1.040E-C,

FE-210 O.OOOEO0 5.370E-03 1.380E-02 1.050E-05

SF-90 1.320E+01 1.530E-04 1.310E-03 2.310E-C5

l41-63 3.090E+00 *.770E-07 6.2900-06 0.0000E00



- REs~rA-EILr Dovse Program Citput, Version 3.22 20/17/04 23:30:05 Page: 7

Title : Flumbrook Duplicate

Input File : C:\Vrogram riles\RcsRt ranidly\BUILD\PluM Erook 25th EIL CORE MIX.bld

Source: 6

Location:: Room : I x: 7.50 y: 2.50 :: 3.00Lfal

Geometry:: Type: Area Area:7.50E401 Wm2I Direction: z

Fathuay:

Direct Ingestion Rate: 4.070E-07 (1/hrl

Fraction released to air: *.OOOE-02

Removable fraction: 2.OOOE-0O

Sime to Remove: 1.820*0.4 Idayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

lpCi/m12 Imrem/pCi) I[rem/pCil Imrem/yr/

(pCi/m3))

rE-5S 1.000-10 6.070E-07 2.690E-06 O.OOOE00

or



- RESFA'-EUILD Dose Frogran Cutput, Version 3.22 3C/17/04 13:38:05 Page: e
Title : Flurbroot Durlicate

Input File : C:'Program Files\RLSRAD Family\UlILD\Flum Brook 25th UL CORO MIX.bId

1-aluation Time: C.000000OO'00 years

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

--- Assessment for Time: 1 -I

... Time -O.OOE400 yr

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

............ .......................... _.

Source Information …-------

Source: 2

Location:: Room : I x: 0.00 y: 2.50 z: 2.50 (Iml

Geometry:: Type: Area Area:1.500.01 (m21 Direction: x

Pathway::

Direct Ingestion Rate: 4.070E-07 1i/hr3

Fraction released to air: 7.000E-02

Removable fraction: I.000E-0Q

Tiwe to Remove: 1.e200E04 (day]

��f Contamination:: Nuclide Concentration

IpCi /m21

FE-55 I.OOE-10

Source: 2

Location:: Room : 1 x: 11.00 y: 2.50 *: 1.50 (nt

Geometry:: Type: Area Ar.ea:l.50E+01 i(l) Direction: x

Fathway

Direct Ingestion rate: 4.07CE-C7 (1/hSr

Fraction released to air: 7.0O0E-02

Removable fraction: 1.0000-01

Time to Remove: 1.E-OE+04 (day]

Contamination:: NucliCe Concentration

(pti/ fta

FE-SS l.OOOE-IO



-P.ESRArD-EtILL lcse Frograr Outp;t. Vernlcr 3.22 10/17/04 13:3E:0o Page: 9

Q Title : Fluerool: Duplicate

Input File : C:\Prograr. Files\RCSPAf-iFaty\BUILD\Plum Broo) 25th HL CORE HlX.blC

Evaluation Time: 0.000000OOE.00 years

Source: 3

Location:: Room: I x: 7.50 y: C.00 :: 1.50 (il

Geometrj:: Type: Area Area:4.50E001 (m2j Direction: y

pathway

Direct Ingestion Rate: 4.070E-07 (1/hrl

Fraction released to air: 2.000E-02

Removable traction: 1.OOOE-OI

Time to Remove: 1.820E+04 (dayl

Contamination:: Nuclide Concentration

IpCi/m21

FE-5S 2.000E-10

Source: 4

Location:: Roon : I x: 1.50 y: 5.00 z: 1.50 S)m

Geometry:: Type: Area Area:4.50E0Ol Im21 Direction: y

Pathway

Direct Ingestion Rate: 4.070E-07 1'/hrl

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-O0

Time to Remove: 1.8200E404 ayl
~~r..

Contamination:: Nuclide Concentration

(PCi/n21

FE-55 1.000E-10

Source: 5

Location:: Rooa : 1 x: 7.50 y: 2.50 z: 0.00 [ml

Geometry:: Type: Area Area:7.50E-O Im2i Direction: z

Pathway

Direct Ingestion gate: 4.070E-07 (1/hrl

Fraction released to air: 7.000E-02

Removable fraction: 1.000E-01

Time tc Remove: '.EI2E004 Iday)

Contamination:: Nuclide Concentration

(pci/m2)

FU-241 E.100E-O0

A.'-241 4.IOE-0



* RESRAr-StILD Dose F:ogram OutpUt, Versior. 3.22- 1011/04 13:38:CS Page: 10 -

KJ J Itle Flunbrook Du pl i cate

Input rile: C:\Frogram riles\tSRoAD ranily\BU:LD\Flumr 6roo): 25th HL CORE MIX.bld

Lvaluaticr: Time: 0.00000000E+00 years

(r-:
FU-239

PU-238

NP-237

U-238

V-235

U-234

U-233

PA-231

TH-230

TH-220

AC-227

RA-226

P6-210

SR-90

Nl-63

5.900E-OI

9. OOOE-02

0.000t.00

1 .100E-0O

3 .OOOE-02

1.400E-01

0. OOOE*00

0. OOCE+0O

O.OOOErO0

0.000rE00

0. OO0E.OO

0.000E.00

0. OOOE+00

2. 3200E.0

3.050E+00

Source: 6

Location:: Room : I x: 7.,

Geometry:: Type: Area

PatRway::

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Renove:

50 y: 2.50 z: 3.00 1m]

krea:7.50Ol Iem2] Direction: 2

4.070E-07 t1/hr2

7.000E-02

I.000E-0

1.820E.04 [day)�� (1:.. .

Contamination:: Nuclide Concentration

lpCi/m21

FE-5 1.000E-10

gr .._, ..'.



- fiESRAC-BUILD Dose Proqraw Output, Versior. -. 22 C17/04 1;:30:C5 Page: 11 --

Title: Flumbrook tuplicate

Input File: C:\Program Files\9ESRPF amiy\BUILD\Plum Erook 25et HL CORE M4IX.bId

-. aluation Time: 0.000000OE-00 years

_.__ ... . ........ ____.__._............. ............ _ . .___.___....._..._....__....._... ..........

R ESPAD-BU:llDDose Tadbles ---
_. ...

_.._._......_._.........................................

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

Source Contributions to Receptor Doses
... … . ...................... _

Imreml

Source Source

1 2

Receptor I 7.68t-20 7.68E-20

Total 7.68E-20 7.6BE-20

Source Source Source Source Total

3 4 5 6

2.30E-19 2.30E-19 5.39E-05 3.S4E-19 5.39E-05

2.30E-19 2.30E-19 5.39E-05 3.84E-19 5.39E-05



RESRW-EUILP Dose Program Output, Version 3.22 0/217/04 23:3e:0V Faoe: 2*

K y Title : Flumbrook Duplicate

Irput File C:CProg:am FilesXRESRAD Fami 2y\8UIWlPluum Broo): 25th HL CORE MIX.bld

Evaluation Time: O.OOOOOOOE+00 years

Pathway Detail of Doses

* mrem]

Source: 1

Receptor

2

Total

Source: 2

Receptor

I

Total

External

O.OOE,00

0.OOE.00

External

O.OOEOO

O.OOE+00

Deposition Inmersion Inhalation Radon

O.OOE.00 O.OOE.00 1.04E-21 0.OOE+00

O.OOE.00 O.OOE400 1.04E-21 O.OOE+00

Deposition Immersion Inhalation Radon

0.OO£-00 O.OOE400 1.04E-21 O.OOE.00

O.OOE+00 CO.OE.0O 1.04E-21 O.OOE+0OO

Ingestion

7 .SBE-20

7.58E-20

Ingestion

7.56E-20

7.58E-20

Source: 3

Receptor

2

Total

Source: 4

Receptor

External Deposition Inmmersion Inhalation Radon Ingestion

O.OOE-O0 O.OOE.00 O.OIEC00 3.11E-21 O.OOE+OO 2.27E-19

O.oOE.00 O.OOC.00 0.OOE+00 3.11E-21 O.OOE00 2.27E-19

External Deposition Ineersion Inhalation Radon Ingestion

1 O.OOE00 O.OOE.00 0.OOE+00 3.11E-21 m.0or.oo
Total 0.OOE+OO V.OOE.00 O.OOE*00 3.11E-22 0.OOE+00

2.27E-19

2.27E-1S

Source: 5

Receptor

2 2

Total

Source: 6

Receptcr

I

Total

External

9.18E-07

9.18E-07

External

O. OOE 00

0.00E+00

Deposition Immersion

l.lEE-l5 6.57E-23

Deposition Insersion

O.OOE.00 O.OE'00

O.OOE.00 O.DCE+00

Inhalation Radon

1.13E-0S l.59E-22

1.13E-CS l.S9E-22

Inhalation Radon

5.19E-21 G.OOE400

5.19E-21 C.OOE400

Ingestion

4 .17E-05

4 .17E-05

Ingestion

3.75E-19

3.79E-19

I ::



RESRAV-SUIlL0 Dose Program Output. Version 3.21 10/21/04 23:38:05 Page: 123

vJ Title : FlumbrooL: Duplicate**

Input File: C:\Frograi Files\RESPAD Fanily\EUILD\Plum Brook 25th HL CORE MIX.b1d

iuation Tine: O.0O0000OEOD years

Nuclide Detail of Doses

[mrem)

Source: I

Nuclide Receptor

nE-55

FE-55 7.W68-20 7.68E-20

Source: 2

Nuclide Receptor Total

r£-55

rE-SS 7.6EE-20 7.68E-20

Nuclide Receptor Total

FE-SI

FE- 55 2.30E-29 2.30E-19

Source: 4

Nuclide Receptor Total

fE-55

FE-55 2.30E-19 2:30E-19

r-



*- FESRAt-BUt _r ose Prograr Output. Versior. 3.22 101-1/04 13:38:05 Fage: 14

QJ Title : Plumbrcol: 0uplicate

Input File : C:\Progtam Files\KESrAr.j namily\BUILD\FlurTn Brook 25th ML CORt MIX.bld

Evaluation Time: C.0000000DE00 years

Source: S

NuClide Receptor Total

PU-241

PU-241

AM-241

NP-237

D-233

TJ-229

AH-241

AM-241

NP-2337

U-233

TH-229

fU-239

PU-239

U-235

PA-231

AC-227

PU-238

U-234

'30

26

PS-210

U-23S

U-238

0-234

TH -230

RA-226

PS-210

U-235

13-235

PA-231

AC-227

U-234

U-234

TH-230

RA-226

PF-23 0

58-90

SR-90

NI-63

NI-63

5.2 6E-07

2 .29E-08

i.14t-lS

3. F0t-22

3 .24E-S5

1.4 7E-05

3.01E-12

4 .84E-19

1 .80E-22

2.03E-05

I .81-IS

2.11t-19

4.23t-22

1 .97t-06

4 .16E-13

2.60S-18

6. 97E-22

6. 52E-24

5.29E-07

7.65E-13

S. 25E-16

2 .286-22

1.20E-23

6.24E-08

I . C9E-Il

2.84E-13

6. 87E-07

6.94E-12

2.30E-I S

2. 69f-17

S .26E-07

2.29E-08

3.14E-I5

3. BOE-22

2.2 4E-25

I.47E-05

3.01E-12

4 .84E-19

2 . 0OE-22

2.03E-05

I.81E-15

2.13E-19

4.23E-22

I.867-06

4 .16E-13

2. 80E-18

6.97E-22

6. 52E-24

5.29E-07

7.65E-13

.25S-I8

.2 .28E-22

1.20E-23

6.24E-08

1.09E-11

2. 84t-13

6. S7E-07

6.94E-12

2.30E-I!

2. 6SE-17

1.52E-0± 1.!2E-05

1.30E-08 1.30E-08



* PtSRAD-BUILD rcse Program Output, Version 3.22 IC/17/04 13:38:05 Page: 1S -

KJ Title : PlumbrooI Duplicate

Input rile : C:%Prograr Files\REsrMD-Jahdily\SUILD\Plum Brook 25th EL CORE MIX.bld

aluation Time: O.OOOOOO0DE+00 years

Source: e

Nuclide Receptor Totae

FE-SS

FE-S5 3.84t-l9 3.f4r-19

~ f -'.

11.;. :,



* FESFRX-BUILD POst Program Output, Version 3.22 1C'l7/04 13:38:05 Page: 16

JTitle - Plumbrook Duplicate

input rile : C:\Program Files\RESPsD._FaCily\EUILD\Plum Erook 2Sth HL CORE MIX.bld

;11 Sunrary

. .. D. e a..... l................................

- R£SRAE-SUILD Dose (Time) 7^ble5 -

...... ........ _. .._ ... _. __ _ _ _ _ _ _ _ _

Receptor Dose Received for the Exposure Duration

IMrem)

Evaluation Time (yrl

0. 00E.00

5.39E-05

Receptor Dose/Yr Averaged over Exposure Duration
- _-._______ . ._..___.___......

Imrem/yr)

EvaluatiOn Time IyrI

0. 00E00

1 5.39E-0O



g ESkUAM-EtflLt Dose Program Output. Version 3.22 10/1'7/04 13:39:01 Page: I

KUTitle : Flumbrook Duplicate

Input Filt: C:\Progtam Files\RESRAD.Family\BUILD\Plumn Brook 75th HL CORr MIX.bld

-* RESRAr-21U1LI Table of Contents -

…-...... ....... --- --

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

R.ESRD-EtJILD Input Parame~ters ........ 2

Building Informtion............3'

Source Information.............4

For time - 0.00L.00 yr

Time Specific Parameters .7......

peceptor-Source Dose Summary .It.... )

Dose by Path-ay Detail ......... 11

D0os by Ijuclide Detail ......... 12

Full Sunnary...............124



- RESRA-PIUILV Dose Frogram output, Version 3.,2 ID/17104 13:39:01 Page: 2 *-

YIj Title : Plumbrook Duplicate

input rile : C:\Program Frles\RLSRA- Family\EUILD\Fluh Brook 75th NE CORE HIX.bld

Ct.; .: I

,,_- - , -F - ---------- - -X - -_ A - -a - _ -

-- ESPRE-UILD Input Parameters

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

. .. .. .. .. .. .. . .. . .............. ._..

Number of Sources:

Number of Receptors:

Total Time

Fraction Inside :

6

3.652500EC2 days

2. 670000E-OI

Receptor Information … - -- -

Receptor Room x y i FracTirne Inhalation Ingestion(Dust)

1m]) (ml (In) m3/day) Im2/hr)

1 1 7.500 2.500 1.000 1.000 3.36EZ01 0.OOE+00

<A.
.-- Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material

(9/cm3l [cm]

I 1 *.40E+00

1 2 2.40E+0O

1 3 2.40EL00

1 4 2.40E'00

I 5 2.40 O00

1 6 2.0*E+00

O.OOE100

0.001E00
O.OOEr0O

0C. 0E400

0. OOEt00

0. 001E00

Concrete

Concrete

Concrete

concrete

Concrete

Concrete



*- RESRPU-EBULD Dose Program Output, Version 3.22 10/21/04 13:39:01 Page: 3

< Title FlumbrooI: Suplicate

Input File: C:\Frogram Files\RESRAr Farily\BUILD\Plum Brook 75th iL CORE HIX.bld

-uilding Information ------ _

Building Air Echange Rate: 6.OOE-01 1/hr

Height Im)

Area Im2)

Air Exchanges Im3/hrj

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

-Q01: 1.SOE+02

010 : 1.80E+02HI: 3.000

Area 75.000

* Room 1

* LAMBDIA: 8.OOE-01

Deposition velocity: 2.70E-06 Imnsi Resuspension Rate: 1.40E-05 tI/s)

~ C'.



RESRAE-BUDLt Dose Program Output. Version 3.22 10/17/04 13:39:01 Page:

.itle : Plurbrook Duplicate

Input rile : C:\Program riles\RESRAD Family\BUILD\Plum Brook 75th Hil CORC HKX.blC

Source Information r ..t ...

Source: 7

Location:: Room: 1 x: 0.

Geometry:: Type: Area )

Pathway:

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nluclide Concentration Dose Cc

0D y: 2.50 2: 1.50im)

Area:l.50lE01 (m2l Direction: x

4.01CE-07 Ilhr)

7 .000E-02

S.27OC504 (day)

,nversion Factor (Library: FGR 13 Morbidity

Ingestion inhalation Subsersion

IpCi/m2) Imrem/pCi) (mrem/pcij raxrem/yr/

tpCi/m31)

EU-154 I.OOOE-IC 9.557E-06 2.e6CE-04 7.180E-03

Source: 2

> Location:: Room : I x: 25.00 y: 2.50 z: 1.501ml

Geometry:: Type: Area Area:l.5CtE.1 1m2) Direction: x

Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.010E-0C 1l/hr)

1 .0CE-02

I .OOOE-CI

5.2700.04 (dayl

Contamination::-

Niuclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion inhalation Submersion

fpci/sc) Imrem/pcil Imrem/pCl) Imrem/yr/

(pri/m3))

W7-154 l.OOOE-10 9.550E-Ot 2.860E-04 7.2lOC-03

P r<



*- RESRAt-EUILE' Dose Procanm Output. Versicn 3222 10/11/04 13:39:02 Page: 5 *

YU Title : Flumbrco): Duplicate

input rile C:\rrogram riles\PEsRAF-ramily\EuILD\Pluns Erook lSth ML CORE HIX.bld

Source: 3

Location:: Room :

Geometry:: Type: Area

Path-ay

Direct Ingestion B

Fraction released

Removable fraction

Time to Remove:

Contamination::

Nuclide Concentration

x: 1.50 y: 0.00 :: l.50(am2

Area:4.50E+01 Imr2) Direction: y

ate: 4.070C-07 tI/hr)

to air: 7.000E-02

l.O00E-01

5 .270E.04 (day)

Dose Conversion Factor (Library: FGR 13 Norbidity

Ingestion Inhalation Submersion

IpCi/m2] Imrem/pCi) Imrem/pCi] Imrem/yr/

(pCi/m3) 1

EN-154 I.OOOE-I0 9.550E-06 2.860E-04 7.180E-03

Source: 4

1.'s

Location:: Room : I x: 7.50 y: 5.00 ;: 2.501ml

Geometry:: Type: Area Area:4.50C402 Im2) Direction: y

Path-ay y

Direct Ingestion Rate: 4.070E-07 I'/hrl

Fraction released to air: 7.000E-02

Removable fraction: I.000E-0I

Time to Remove: 5.270E+04 Iday)

Contamination::

Nuclide Concentration Dose Conversion Factor 1Library: FGR 23 tiorbidity

Ingestion Inhalation Submersion

Ipei/m21 Imrem/pcil Imrem/pcil tm:em/yr/

(pCi/m3)]

Nu-154 I.OOOE-I0 9.550E-06 2.860E-04 7.:60E-03



RESRAt-LU2LE, ro-e Program Cutput. Version 3.^2 IC/17/04 13:35:02 Page: 6 *

\> Title: Pmumbrook Duplicate

Input F-le : C:\Program riles\RtSRAD-ramily\EOULD\Plum BrOok 75th ML CORE M.IX.bld

Source: S

Location:: Room : I

Geometry:: Type: Area

Pathway

Direct Ingestion R

Fraction releaaed

Removable fraction

Time to Remove:

Contamination::

Suclioce Concentration

x: 1.50 y: 2.50 :: 0.00(mJ

Area:7.50E.01 (m21 Direction: z

tat&: C.070E-07 1l1hr)

to air: 7.000E-02

1.00SE-01

5.270DE04 Idayl

Dose Conversion Factor (Library: FGR 13 M4orbidity

Irgestion Inhalation Submersion

Ipci/m21 3 mremfpCi3 Imrem/pCi) Imrem/yr/

IpCi/m3) 1

CS-137 7.600E021 5.000E-05 3.190t-05 3.190E-03

CO-60 6.500C-01 2.69Ot-C0, 2.190E-04 1.470t-02

Source: 6

Location:: Room : I x: 1.50 y: 2.50 :: 3.001ml

Geometry.: Type: Area Area:7.50E.0l (m23 Direction: :

rathway::

Direct Ingestion Rate: 4.07OE-07 1l/hrl

Fraction released to air: 7.000E-02

Removable fraction: 1.000t-01

Time to Remove: 5.270E.04 (dayl

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 13 morbidity

Ingestion Inhalation Submersion

IPCi//n?) Imrem/pCi3 Irrem/pCi3 Imrem/yr/

(pCi/m3) 3

tU-154 1.000E-10 9.550E-06 2.t60E-04 7.180t-03



- RESRAr'-Bt'Lr tVse Procram Output, Version _.2 10/17/04 13:39:01 Page: 7

Q> Title : plumrrook L-upIca:e a

Input File C:\Frogram Files\PESRAD rarnily\EtILD\Plum Brook 75th HL CCRE MlX.bld

Evaluation Time: O.OOOOOOOO0O0 years

,_.__................. ________......................... _.-

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

A-- Assessment for Time: I ..

-- Time -O.0OE00 yr --

- … - ... .... ... . .

........... . .......... . __ ___. ............ ..... _.__..... _.

-------- Source Information ---…--..

Source: I

Location:: Poom x: 0.00 y: 2.50 z: 1.50 Im)

Geometry:: Type: Area Area:1.50E01 jam23 Direction: x

Pathway:

Direct Ingestion Rate: 4.070E-07 l/hri

Fraction released to air: 7.000E-02

Removable fraction: l.000E-Ol

Time to Remove: 5.270Et04 [day)

�,Av Contamination:: Nuclide Concentration

(pci/m2j

WV-154 1.000E-10

Source: 2

Location:: Soom : 1 n: 11.00 y: 2.50 z: 1.5C Iml

Geometry:: Type: Area Area:1.500E01 jma2 Direction: m

Pathway

Direct Ingestion Rate: 4.070£-07 1I/hr)

Fraction released to air: .OOOE-02

Pemovable fraction: .OOOE-01

Time to Remove: 5.210E.04 I[day

Contamination:: tuclide Concentration

EU-154 1.000E-l0

r.... .
11_' '



RESRAr-EVXLD tose Prcoram Output. VeZ5icn 3.22 10/17/04 17:39:02 Page: e 8

<J T itle : Flumbrook Dupicate

input File C:\Program Diles\RLs Famly\LOILD\FIWm Brool: 75th HI. CORE )hX.blC

I Tuation Time: O.OOOOOOOOE-OC years

Source, 3

Location:: Room : I x: 7.!

Geometry:: Type: Area j

Pathway

Direct Ingestion Fate:

Fraction released to air:

Removable fraction:

Tire to Remove:

S0 y: 0.00 :: 2.50 (ml

Area:4.50eE+0l lm2] Direction: y

4.070E-07 (I/hr]

7. OOOE-02

2. DOE-C1

5.270E.04 Jday]

Contamination:: Nuclide Concentration

Ipci/m2)

EU-lie I.OOCE-10

Source: 4

Location:: Room : 2 x: 7.50 y: 5.00 2: 2.50 Em]

Geometry:: Type: Area Area:4.50E0l 1m2] Direction: y
Pathway::

Direct Ingestion Rate: t.070E-07 (1/hr]

Fraction released to air: 1.000E-02

Removable fraction: 1.000-Ol

> Time to Remove: 5.270.0C4 [day!

Contamlnation:: Nzclice Concentration

IpCi/m2)

WU-154 l.OOEO-10

Source: S

Location:: Room I 1 x: 7.50 y: 2.50 r: 0.00 [ml

Geometry:: Type: Area Area:7.50E+0l (m2) Direction: r

Path-ay

Direct Ingestion Fate: 4.070E-07 (1/hr)

Fraction released to air: 7.000E-02

Removable fraction: I.POOE-02

Time to Remove: 5.270EtO4 (day)

Contamination:: Nuclide Concentration

(pCi/m2]

CS-I17  7.eOoEt01
CO-60 6.500o-0lV'U



RZSR.AL*-EUILD Dcse Program Output. Version 3.22 lC/17/04 13:39:01 Page: 9

Q> Title: Plumbrcrk Duplicate

Input File : C:\Programn Files\RESRAtD-ramily\BUILD\Flurr Brook 75th ML CORE H:X.bld

luation Time: 0.00000000E-00 years

Source: 6

Location:: Room : I x: 7.50 y: 2.50 :: 3.00 gm]

Geometry:: Type: Area Area:7.50E'Dl (m21 Direction: r

Pathway

Direct Ingestion Rate: 4.010t-07 Il/hrl

Fraction released to air: 1.00Ct-02

Removable fraction: I.OOOE-0O

Time to Remove: 5.210t-04 [day)

Contamination:: NIuclide Concentration

[pCi/m2)

W-154 1.000E-10

I.,



*FESFAC-EI::D Dose Frooram Output. Version 3.22 10117104 13:39:01 FPae: 10

Title: Flumbrook tuplicate

Input File: C:NProqram FilesRZSRAr-Famaly\PV3LDFlum Brook 75rit FL CORE MIX.bid

rF-luation ?ime: 0.00000000E400 yearsC -.

__ _._ .. ....... ............. ._.... .._l._.__._._ ._.___._..............
... ..

-- RESRAD-BUILr~ose Tables

_ ~..._
_... _................._. ........ _....

._-- - -- - - -- -...... .__,_>

Source Contributions to Receptor Doses

Imreml

Source Source

1 2

Receptor 2 1.29E-16 2.29E-16

Total 1.29E-16 1.29E-16

Source Source Source Source Total

3 4 5 6

I.88E-25 2.88E-I5 4.48E-04 3.09E-15 4.48E-04

1.88E-1I 1.8E-I5 4.48E-04 3.09E-15 4.48E-04

I:' .



* R-ESFAt-BUILD Dose Frogram output. Version 3.22 10/11/04 13:39:01 Page: 11

K Title : Plumbrcook Duplicate

Input rile : C:\Program Files\RESRAD Family\EUILD\Plum Brook 15th 41L CORE MIX.bld

-luation lime: 0.00000000E-00 years

Path-ay Detail of Doses

ljmremj

Source: 2

Receptor

I

Total

Source: 2

Receptor

T

Total

External Deposition Imnersion Inhalation Radon Ingestion

1.28E-16 4.55E-25 6.52E-23 4.16E-20 0.004E00 1.31E-16

1.28E-16 4.55E-25 E.52E-23 4.16E-20 0.00*E00 1.31E-18

External Deposition Ifanersion Inhalation Radon

1.28£-16 4.55E-25 E.52E-23 4.161-20 0.00E-00

1.28E-16 4.55E-25 8.52E-23 4.16E-20 0.00E400

Ingestion

1.310-le

1.31E-1E

Source: 3

Receptor

I

Total

Source: 4

Receptor

I

Total

Source: 5

Receptor

I

Total

Source: 6

Receptor

Total

External Deposition lmnersion Inhalation Radon

l.t6E-I5 1.36E-24 2.56E-22 1.25E-29 0.00E+00

1.880-25 1.36E-24 2.560-22 1.25E-19 0.000.00

External Deposition Iannersion Inhalation Radon

1.88E-15 1.36E-24 2.560-22 1.25E-19 0.000E00

1.88E-IS 1.36E-24 2.56S-22 1.25E-19 0.00E+00

Ingestion

3. 92E-18

3.92E-18

Ingestion

3.92E-18

3.92E-18

External Deposition Irnmersion Inhalation Radon Ingestion

4.20E-04 1.61E-13 1.57E-10 1.960-08 0.00E+00 2.76E-05

4.200-04 1.87E-13 1.57E-10 1.96E-00 0.00E+00 2.76E-05

External leposition Iesrsion Inhalation Radon Ingestion

3.09E-15 2.27E-24 4.26E-22 2.080-19 0.000400 6.54E-18

3.09E-IS 2.27E-24 4.26E-22 2.08E-19 0.00.E00 6.54E-18

r,. :''



REStAD-EUfLt tose Proc.am. Output, Version 3.22 10/17/04 13:39:01 page: 12*

Title: Flumbrook Duplicate

Input File : C:\Program Files\RLESPADSrtrily\BUILD\Flum Brook 75th HL CORE HIX.bld

valuation Time: o.O0000000E*00 years

Nuclide Detail of Doses

fmreml

Source: 1

Nuclide Receptor Total

I

EU-154

EU-254 1.29E-16 3.29E-16

Source::

Nuclide Receptor Total

EU-154

LU-154 1.29E-16 1.29.-16

u Rcp3

Nuclide Peceptor Total

tU-154

LU-154 I.BPE-15 l.ESS-15

Source: 4

Nuclide Receptor Total

Eli-1 54

EU-154 1.tBE-15 I.eSE-1l

F"''-



RESRAt-BUILO rose Progran Output. Verslon 3.22 10/17104 13-35:D1 Page: 13

Title PlwubLrook Duplicate

input File : C:\Program Files\RESRADjFamily\EUILD\Flum Brook 75th ML CORE HIX.bld

fluation Time: O.OOOOOOEOt*OO years

Source: S

Nutlide Peceptor Total

I

CS-13I

cs-137 4.34E-04 4.34E-04

CO-60

CO-60 1.36E-O5 1.36E-O5

Source: 6

Nuclide Receptor Total

1

EtU-154

EU-154 3.09E-15 3.09E-1S



*- RESRAr-EUILD tose Program Output, Version 3.2, 10/17/04 13:39:01 Page: 14

STitle Flumtbreok Duplicate

Input File: C:\Prograir Files\RESRALFamilyYBUILD\FlUm Brook 15th HL CORE MIX.bld

,11 Sunna ry

.___......... ....... . .. ..

........... .D.-..... D.o .se. __.... T.

--- RESRAD-BUILD Dose (Time) Tables

,... . ....... . ... ....... . - -----

....................... ......... _..._.__ . _.._...

Receptor Dose Received for the Exposure Duration

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

(Mrem)

Evaluation Time Cyri

0.00E+00

4.4BE-04

Receptor Dose/Yr Averaged Over Exposure Duration

. ._ ..... __......... . . _...,_...

Imrem/vr)

0.000.00

1 4.48E-04

Evaluation Time fyri



RLSRFAr-EUILrD Eoc Prograr. utpu:. Version 3.22 10/18104 09:37:02 Page: I

Title : Flumbrook. rurlicate

Input File : C:\Frogram Files\RLSRAD ramily\EUILD\Flum Brook H-3 EL CORE HIX.bld

. U...... .Table.o..Contents -,__ .._._.....

RESRAD-BUILD Table of Contents -

.______. .......... . ._ .... _____.... . ........ ________

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

RESRAI-BUILL) Input Farameters ............ 2

Building Information ..................... 3

Source Information ....................... 4

For time - 0.00E400 yr

Time Specific Parameters .............. 7

Receptor-Soerce Lose Sunmary .......... 10

Pose by pathway retail ................ 11

Dose by Nuclide Detail ................ 12

Full Sumnary...... .. 4

. .



RESRAC,-BL'LD CDse Program Output. Version 3.227 016/C04 09:37:02 Fage: 2

Title : Plumbrook Duplicate

Input File C:\Progrgef riles\RLSRAFrUmilY\BUIj\PFluu brook H-3 NHL CORE ttIX.bld

...... ........ _. ......... _._......... _..

........... _.................... npt _rater

-- RESRAV-BUILD Input Parameters -

.. ___.__................. __......... _.__ _..._.____

.. ___.................____......... _....... _..___....

Number of Sources

Number of Receptors:

Total Time

Fraction Inside

f

I

3.652500E+02 days

2. 670000E-0O

---------- Receptor information …- ",

Receptor Room x

1ml

I 1 7.500

y 1 FracTire Inhalation

1ml [ml Im3/day)

2.500 1.000 1.000 3.36E401

Ingestion (Dust)

IM2/hrl

O. OOE00

K ..
--- Receptor-Source Shielding Relationship ...

Receptor source Density Thickness Material

(gloM3s 1cM)

Concrete
I I 2.40EO00

i 2 2.40E-00

1 3 2.400'00

1 4 2.40E+00

I 2.40C400

1 6 2.4OE-00

O OOE+OO0. 00C+00

0.00E.00

O.OOE+00

C OOE-00

0. OOE.00

concrete

concrete

concrete

Concrete

Concrete

Concrete

t



*RESRA-EUILD Dose Frogram Output. VeCsion 3.22 10/IS/04 09:37:02 FPae: *

Q Title: FlumntrooI rvuli:cate

Input File: C:\P:o9:a-m Files\FESFAD Family\EUlLD\FIw'. Erook H-3 HL CORE: MIY.bld

------- Building Inforinatior --------

Building Air Exchange Rate: 8.OOE-01 1/hr

Heigphtm)

Area tm2]

Air LEchanges lm3/brj

<-Q0I: 1.80E02

* Q10o l.8OE.02HI: 3.000 * Room I

LAMBDA: 8.OOE-01

Area 75.000

Deposition velocity: 2.7OE-06 (mnsi . ... Resuspension Rate: 2.4or-05 Ills)



R8SRAF*-EVILD Dose t:ccravn Ctrtut, Version 3.22 I0/lE/04 09:37:C2 Page: 4

Title : Flurtrook Cuplicate

Inpu: File : C:%Program Files\RESRAD-ramily\8UILr\Plum BrooHk H-3 HL CORE M;X.bId

-------- Source Information --------

Source: 2

Location:: Room : I x: 0.00 y: 2.SC :: 2.501m)

Geometry:: Type: Area Area:I.50E-0I Im2) Direction: x

Fathway:

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

4.070E-07 I'/hrl

2 D00OE00

I.0OOE-0O

IE.20E404 (day)

Contamination::

Suclide Concentration Dose Conversion Factor (Library: FGR 13 Morbidity

Ingestion Inhalation Submersion

(pci/m2) lrnem/pci) Imrem/pCil [mtem/yr/

(pCi/m3s 1

H-3 1.000-10 6.400E-08 6.400E-08 O.OOO00

Source: 2

> Location:: Room : I x: 15.00 y: 2.50 z: I.SOm)

Geometry:: Type: Area Area:I.508E01 jm2) Direction: x

Fathway

Direct Inoestion Rate; 4.070E-07 (1/hbr

Fraction released to air: I.OOE400

Removable fraction: 1.0008-01

Time to Remove: 1.28OE404 (day)

Contamination::

Huclide Concentration Dose Conversion Factor (Library: FOR 13 Morbidity

Ingestion Inhalation Submersion

Fpci/m2) kmren/pCil Imrem/pcil Imrem/yr/

(pci/m3)1

H-2 I.OOOE-10 6.410E-Ot 6.400E-0E O.OOOE+OC

Ii>U',



*- RESRAr-BUILE MoSe trOgraw Output. Version 3.2.10/le/O4 09:37:02 Pa9e *

\ Title Flumorook Duplicate

input File C:\P:ogram Files\RESRADFramily\BUILD\\Flu Erook H-;3 HL CORE IllX.blC

Source: 3

Loca:ion: Room I x: 7.5C y: 0.00 :: l. O5m)

Geometry:: Type: Area Area:4.50E-O0 In)2 Direction: y

Path-ay

Direct Ingestion Rate: 4.070E-07 11/hrj

Fraction released to air: l OOOE+OO

Removable fraction: l.OOOE-Ol

Time to Remove: 1.820LC04 Iday)

Contamination::

Nuclide Concentration Dose Conversion Factor (Library: FGR 23 morbidity

ingestion Inhalation Submersion

(pCi/m2l Imrem/pCil Imrem/pCil Imrem/yr/

(pCi/m3) 1

H-3 lOQOOE-10 6.400E-08 S.400E-06 O.OOOEOO

Source: 4

Location:: Rooml: I : 7..

Geometry:: Type: Area

Path-ay:

Direct Ingestion Rate:

- DiFraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide Concentration Dose C,

50 y: 5.00 2: I SO1m]

krea:4.5OE401 WIn2 Direction: y

4.070E-07 |l/hrl

1. 000EDOO

I.OOOE-01

1.620E404 (dayl

Dnversion Factor tLibrary: FOR 13 Morbidity

Ingestion Intalation Submersion

fpCi/dl) prrem/pCiJ finrem/pCI) Ifirem/yr/

tpCi/m3))

R-3 1.OQQE-10 6.400E-06 6.400E-OE O.OOOE400



RESRAr-EUIL.r Dose FzogrAm OutPut. Version 3.22 /1R1E/04 Q9:37:02 Fage: 6

. T title Piumbroo. Duplicate

Input rile : C:\Frogran Files\CSFAr Farnily\EUILIY\Flur ErooE. H-3 HI, CORE HIX.tid

Source:

Location:: Room : I x: 7.50 y: 2.50 r: O.OOm]

Geometry;: Type: Area Area:
7

.50E+OI (l21 Directior.:z

Fathuay ::

Direct ingestion Rate: 4.070E-07 Il/bri

Fraction released to air: 1.OODEOO

Removable fraction: I.OOOE-OI

Time to Remove: l.820E.04 (day)

Contamination::

Nuclide Concentration Dose Conversion factor (Library: FGR 23 Morbidity

!ngestion Inhalation Submersion

pci/m21 lmrem/pCiJ fmrea/pCi) Imrem/yr/

(pCi/m311

B-3 S.300r-01 6.40DE-08 6.400£-08 0.000E+00

Source: e
Location:: Room : I x: . 7.50 y: 2.50 r: 3.001m)

Geometry:: Type: Area Area:7.505E-0 Im2) Direction: z

Fatb.ay
J if: Direct inpestion Rate: 4.070E-07 1l/hr)

Fraction released to air: 1.0000E+0

Removable fraction: l.00E-0O

Time to Remove: 1.820LC04 Jday)

Contamination::

Nuclide Con:entration Do~e Conversion Factor (Library: FGR 123 Morbidity

Ingestion Inhalation Submersion

Ipci/m21 [mrem/pCil Imrem/pCil (mrem/yr/
tpCi/m3) 3

B-3 1.000E-IO 6.400t-08 6.400tE-C O.OOO00



RESRArMBuvL rose Frogara Ourput. veericr 2.22 20/21/04 09:37:02 Page: 7

K> Title : Plurnfro): rupl!cate

Input rile : C:\Program Files\RESRADa-rnily\BU:IL\PlI'um Brook H-3 HL CORE MIX-bld

luation time: 0.00000000t00 years

................ . .l .........

,,,,,,,,,,,,,,............. ............. ........... _._ ........ .. __.,

-.. Assessment for Time: 2 ..

... Time -Q.OoEO00 yr ---

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

.*._...... ___... __...._____.....

.------- Source Information --...-.

Source: I

Location:: Room: 1 : 000 y: 2.50 z: 1.50 (ml

Geometry:: Type: Area Area:1.SOE-01 1In.2 Direction: x

Pathway:

Direct ingestion Rate: 4.Q70E-07 i/bhri

Traction released to air: 1. oQorOO

Removable fraction: 2.00or-ol

Time to Remove: 1. OEt04 Cday)

Source:

Contamination: Nuclide Concentration

IpCi/mU2

E-3 1.000E-10

Location:: Room : I x: 15.00 y: 2.50 :: 2 SO Im)

Geometry:: Type: Area ArealI.50E4
0
1 Inl2) Direction: x

Pathway -

Direct ingestion Rate: 4.Q7CE-oC 1/hrl

Fraction released to air: I.OOOE-00

Removable fraction: l.000E-O1

Time to Remove: . 1.820Et04 Iday)

Consarminatien:: Nuclide Concentration

!pCi/m2)

H-3 l.OQrOL-lQ



RESRAr-EUILL Pose Froqrtm OUtput, Version _ 22 iCii804 09:3:7 Page: 6

J Title : Plu=.brook Duplicate

input File : C:\Prograr Files\RESR~Fjralizly\BUlLtEFlum Brook H-3 HL CCRE HIX.bldC: .ation Time: DO 0000000-00 years

Source: 3

Location: Room: I x: 7.50 y: 0.00 :: 1.50 l Mi

Geometry:: Type: fea Area:4.50E+OI WIr] Direction: y

Pathway :

Direct Ingestion Bate: 4.070E-07 fl/hr]

fraction released to air: I.OtCM-00

Removable fraction: 2.0IE-02

Time to Remove: 2.820E.04 I-ay)

contamrination :: Nuclide Concentration

Ipci/nm2

H-3 1.000E-10

Source: 4

Location:: RooM : I x: 7.50 y: S.00 QO 1.50 (ml

Geometry:: Type: Area Area:4.50E0OI Im21 Direction: y

Pathway:

Direct Inaestion Rate: 4.070E-01 Il/hr(

rraction released to air: l2DOOtE00r Removable fraction: 1.000IE-O

TiTe to Remove: ,E20E404 (day]

contamination:: Nuclide concentration

IpCi/a2)

Y-3 1.00CE-10

Source:

Location:: Room I :

Geometry:: Type: Area

Rathwa j

Direct Ingestion Rate:

rraction released to a

Removatte fraction:

Time to Remove:

7.50 y: 2.50 :: 0.00 [ml

Area:7.50-O01 Im21 Direction:

* O'O0E-C7 11/hr)

ir: 1.00E-00

1.000E-01

:;.20E-04 [day]

Contamination:: Puclide Concentration

[pCi/mnl

H-5 5.3000-01IS .,..,s ,



- RESRAr-E:Lr Doaf Frogramn Cuput. Verier. 13.2, 2C/2f/04 09:37:02 Fage: 5

Title : Flumbrook Duplicate

Input File : C:\Progralr. Files\RCSRPFamily\SUtIL\.PlumT Brook H-3 FL CORE HIY.bld

, -;zation Time: 0.00000000E+00 years

Vn

Source: 6

Location:: Room : I x: 7.!

Geometry:: Type: Area i

Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

I0 y: 2.50 Z: 3.00 [ml

Area:1.50Et01 tl21 Direction: z

4.070E-07 ji/h:)

1. 00E40G

1. 000E-Cl

1.820EL04 ICay)

contamination:: Muclide Concentration

lvCi/m2l

H-3 1.00OE-10

,I :



. RESRA.Z-BUILD Dcse Program Output. Version -. 22 10/18/04 09:37:02 Fnge: IC

xJ Title: Plumbrook Duplicate

Input rile: C:\Program Flles\RESRA.-Farirly\EtLIt\Pluwr. Broow: 0-3 ML CORE MIX.bid

I tluacion Time: O.OOOOOOOOE+00 years

r a.

a@"_""e . .. .9w_ w . ._ ............... f ._ .....

........ - -@ - l _ @ X --_ _- ------------ w

RCSRAD-BUZLD~ose Tables

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

.. ....... .l._......................................._

Source Contributions to Receptor Doses

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

I mrem]

Source Source Source Source Source Source Total

1 2 3 4 ' 6

Receptor 1 9.39E-21 9.39E-21 2.82t-20 2.82C-20 3.901-10 4.69C-20 3.90E-10

Total 9.39E-21 9.39E-21 2.M2C-20 2.62r-20 3.90r-10 4.69C-20 3.90E-20

Ie''



RESFAO-BDILD tose Pr~cram Output, Versior ;.:21OI1t/04 09:37:02 Page: 11

Title: flumrool: Duplicate

Input rle : C:\Prograr Files\RLSRADLramily\E'ILD\Flum Erook: l-3 HL CORE MI1X.bld

; luation Time: C.000000OOO-00 years

Pathway Detail of Doses

Imreml

Source: 1

Receptor

* I

Total

Source: 2

Receptor

External Deposition Inmersion Inhalation Radon Ingestion

O.OOE.Q0 O.OO£-C00 0.00+00 S.84E-22 O.QOE-0O B.80E-2l

0.00E.O0 O.OOE-OQ O.OOE-00 5.E4E-22 O.OOE'00 2.6OE-2i

External Deposition immaersion Inhalation Radon

I G.00E+00 0.OOtQ00 O.0CE.0O 5.84E-22 O.00E400

Total 0.OOt.O c'.oorCoa o.OOr.0o £.E4E-2Z O.OOE400

Ingestion

e.C0C-21

C.eOC-li

Source: 3 .

Receptor

I

Total

+-
Source: 4

Receptor

External

0.OCE+OO

O.OOE-OO

Deposition lassersion Inhalation Radon

O.OOE.O0 0.OQE+QO 1.75E-21 C.OOE-OO

0.CoCI00 0.OOE.-Q 1.75E-21 0.00E540

ELternal Deposition Isnersion Inhalation Radon

O.O0E-Q0 C.COE'00 O.OOE-00 1.15E-21 O.OOE+O0

Total O.OQE+GO O.OQE- .Q0.00E-QO 1.75-21 0.0E-30

Ingestion

2. 64E-20

2. 64E-20

Ingestion

2.i C-20

2.64E -20

Ingestion

3.65E-10

3. 65t-10

ingestion

4.40E-iO

4.40C-20

Source: S

Receptor

I

Total

Source: f

Receptor

1

Total

External Deposition Imnersion Inhalation Radon

O.OOE-0 0.COE+OO 0.COCE-0 2.4tE-II O.OOE-OO

0.CQE-CG O.OOE+OC O.OOC-0 2.42E-II O.OOE.CC

External Depcsition Imnersior. Inhalation Radon

O.OCE-OC C.OCE-QO C.OCCC00 2.92E-21 C.CCE+0C

C.Cr.OCE+00 CCEM0 C.OOE-Q0 2.92t-21 O.OOE400

I'



*RESRAr-EVJLr rose Frograr Output. Version 3.22 01/18/04 09:31:02 Page: 12

Title : FPurntrock roplicate

Input Fle : C:\Program Files3\RESFPk-Family\BUl!LtFlum Brook H-3 HL CORE HIX.bld

uation .Time: 0.00000000E+00 years

Muclide Detail Of Doses

._.._. _...... .
Imrneml

Source: I

Nuclide Receptor Total

H-3

I1-3 9.39C-21 9.39E-21

Source: 2

Nuclide Receptor Total

11-3

11-3

~-j( .. :n

9.39E-21 9.39E-21

3

Nuclide Receptor Total

H-3

11-3 2.620-20 2.E20-20

Source: 4

Nuclide Receptor Total

H-3

H-3 2.62E-20 2.620-20

I



RESRPD-BUILO Lest Frograrn OutpJt. VersioP 3.f2 20/I1I04 09537:C2 rage: 13

KJ Title : Flumbrook Duplicete

Input File : C:\Prooraw Files\RLSRAt.r.FaW.ily\BUILk\FlUm Brook M-3 ML CORE KIX.bld

(; u Time: . 0.000000000E years

Source: 5

Iuclide Receptor

I

Total

H-3

m-3 3.90E-10 3.90E-10

Source: 6

Nuclide Receptor Total

I

m-3

P3-3 4.69c-20 4.69E-20

it'.

I

K-I



ak RES9AZ-BUZLD Wose Froqrazr Output, Version 3.22 1/le/04 09:;7:02 Page: 14

Title: Flumubroof: Duplicatc

Input File: C:\Proqraj. Frles\RESAAD- amiIy\BUILD\Frum Brook: H-3 HL COPS MfIX.bld

' SunarY

,.._....... _... ........... .................... ___

RESRAD-BILrD Dose (time) Tables

..... _...._......................_............

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

Receptor Dose Received for the Exposure Duration

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

threm)

tvaluation Time tyr)

0. QOotoo

3.90E-10

Receptor Dost/Yr Averaged Over Erposure Duration

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

(mrem/yr)

�-� C ..
Evaluation Time (yr)

0. OE.00

I 3.90r-10

I",'' i'
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Summary RESPAD Default Parameters

QJ Fle : Piumbrcok Subsurface Modified ML CORE MIX.RfAD
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Site-Specific Parameter Summary ..... ...................... 10

Summary of Pathway Selections ...... ...................... 20

Contaminated Zone and Total Dose Summary .... ............. 21

Total Dose Ccmporents
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FESKUr, Version 6.21 T: Limit - 0.S year 10/18/2004 09:34 Page 2

K' ^ummary : F'SRAD Default far&hmeters

File : Flumbrock Subsurface Modified HL CORE MIX.RAD

C Jr
Dose Conversion Factor (and Related) Parameter Summary

File: MGR 13 Morbidity

Men,

B-1

E-1

E-1

B-2
L2-I
E-1

B-1

E-1

E-2

B-1

E-l

E-l

E-!

E-l

E-1

B-l

B-1

B-2

E-1

B-1

B-1

E-I

E-1

E-1

E-2

E-;

B-1

E-1

B-1

E-1

E-l

E-1

E-l

E-1

E-1

e-;

S-1

D-I

D-1

D-i

D-1

D-l

U I Parameter

| Dose conversion factors for inhalation, mrem/pCi:

I Ac-227+D

I An-241
| Am-24 3.2D

I C-14

Cir-243

I rC-245

I Co-60
1 Cs-134
| Cs-1374D

| Eu-: 52

| Et-154

| Eu-155

| Fe-SS

G Gd-252

| H-3

I 1-125
Na:-22

| Nb-94

| Ni-59

NI-63

| Sp-237.D

| Pa-231

| Fb-210+D

I Fu-23e

I Pu-239
| Pu1-242.D

I Pu-242
|1 Fa-.26.D

| Ra-2289D

| Sr-904D

| Tc-99

I .TI-Z26+D
| Th-229+t

| Th-230

| U-23;

I U.-234
I t-235-r

I U-236
| 1-238.0

| Dose convericon factors for ingestion, mrem/pCi:

| Ac-227.D

Am-241

Am-24 3D

, C-14

Cm-243

C Cm-245

I Co-6D

i Currer,t

Value |

II

| 6.720E+0O

| 4.44QE-01I

I 4.400E-01I
| 2.090E-06 |

| 3.070E-01I

| 4.550E-01I

| 2.190E-04

| 4.630E-05 |

| 3.190E-05

| 2.210E-04 |

| 2.660E-04 |

| 4.1iOE-05 |

| 2.690E-06 |

| 2.430E-0I

| 6.40CE-08 |

| 1.740E-04 |

7.660E-06 |

| 4.140E-04 4

| 2.700E-06 |

| 6.29QE-06 |

| 5.400E-01I

| 1.280E+00

| 2.320E-02 |

| 3.920E-01I

| 4.290E-01 |

| 8.250E-03 |

| 4.110E-01I

| 8.600E-03 |

I 5.080E-03 |
| 1.310E-03 |

| 6.330E-06 |

Z 3.450E-01 |

| 2.160E200 I
| 3.260E-01I

| 2.640E+00

| 1.350E-01I

| 1.320E-01 |

| 1.230E-01 I
| 1.25QE-Q1 |

| 1.180E-01 I

I .I

| 1.480E-02 |

I 3.64DE-03

I 3.630E-03 |

| 2.090E-06 |

| 2.5102E-03 |

3.740E-03 |

2.690E-05 I

I Parameter

Default | Name

6.720E200 | DCF2( 1)

4.440E-OI1| DCF2( 2)

4.400E-01 | DCF2( 3)

2.090E-06 | DCF2( 41

3.070E-01 DCF2( 5)

4.55O2-01 | DCF2( 7)

2.190E-04 | DCF2( 9)

4.630E-05 | DCF2110)

3.1902-05 | DCF2(11)

2.210E-04 | DCF2(12)

2.860E-04 | DCF2t14)

4.140E-05 | DCF2(15)

2.690E-06 | DCF2(16)

2.4302-01 | DCF2(17)

6.400E-08 | DCF2(191

1.7402-04 | DCF2(19)

7.660E-06 | DCF2(20)

4.140E-04 | DCF2(21)

2.700E-06 | DCF2(22)

6.2902-06 | DCF21231

5.400E-01I DCr2(24)

1.280E+00 | DCF2(25)

2.320E-02 | DCF2(261

3.920E-01 DCF2127)

4.290E-01 | DCF2(26)

6.250E-03 | DCF2(29)

4.110E-0 | DCF2(31)

8.600E-03 | DCr2(32)

5.080E-03 | DCF2(33)

1.310-03 I DCF2(34)
8.330E-06 | DCF2(351

3.450E-01 DCF(2136)

2.160E400 | DCF2(37)

3.260E-01 DCF2138)

1.640E+00 I DCF2(39)
1.350E-C1 i DCF2(401

1.320E-01 | DCr2(I4)

1.230E-01 | DCF2(42)

1.250E-01 | DCF2(43)

1.1800E-1 | DCF2(44)

1.490E-02 | DCF3( 1)

3.640E-03 | DCF3( 2)

3.630E-03 | DCF3( 31

2.090E-06 | DCF31 4)

2.5$0E-03 | DCF31 5)

3.740E-03 | DCF3( 71

2.690E-05 | DCF3( 9)



RESf&Ut', Version 6.22 T- Linit - 0.5 year !0/18/2004 09:34 Page 3

Sumrary : RESkRX Oefault Farameters

File : Flumtrcok. Subsurface M:.oified Hi CORE MIX.kAD.

Cose Ccnverslon Factor lard Related) Parameter Summary (continued)

File: FGR 23 morbidity

Menu Parameter

D-l | Cs-134

D-1 | Cs-137+D

D-l Eu-1 2

D-l | Eu-154

D-l | Fe-55

D-I | Gd-152

D-l H-3

r. l :-129
D-l1 Na-22

D-I Nb-94

D-i | Ni-59

D-i | Ni-63

D- I Np-237+1)

D-I | Pa-231

D-lI Pb-210+D

D-I | Pu-238

D-lI Pu-239

D-I | Fu-24Ifl1

D-I | Pu-242

t | Ra-226+1)

Ra-22M-D

D-I | Sr-90+D

D-; | Tc-99

D-l | Th-228.Q

D-I | Th-2294D

V-1 | Th-i30

E-1 | Th-23'

Dn-: |l-233

0-1 1 U-234

El-I IJ-235.0
D-l | U-236

D-l I L'- S6-

D-34 | Food transfer factors:

D-34 | Ac-221+D, plant/scil concentration ratio, dimensionless

r-34 | Ac-227.V, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

5-34 Ac-227-1: milk/livestock-Intake ratio, IpCi/L)/lpCi/d)

D-3d4

D-34 | Ai-241 , plant/soil concentration ratio. dimensionless

D-34 | Am-241 . beef/livestock-intate ratio, (pCI/kg)/(pCi/dl

0-34 | A.-241 , mill:/livestcck-intake ratio, fpCi/L)/(pCi/d)

I Current

Value I

| 7.330E-05

| 5.OOOE-OS |

| 6.480E-06 |

| 9.550E-06 |

| 1.530E-06 |

| 6.070E-07 |

| 1.610E-04 |

I 6.400E-08 |

| 2.760E-04 |

| 1.150E-05 |

7.140E-06 |

| 2.100£-07 |

| 5.770E-07 I
| 4.440E-03 |

| 1.060E-02 |

| 7.270E-03 |

I 3.200E-03 |

| 3.540E-03 |

| 6.850E-05 |

| 3.360E-03 |

1.330E-03 |

| 1.440E-03 |

| 1.530E-04 |

| 1.460E-06 |

| P.080E-04 |

| 4.030E-03 |

I 5.48O-04 1

| 2.730E-03 |

| 2.890E-04 |

| 2.830E-04 |

I 2.670E-04 |

| 2.69CE-04 |

| 2.690E-04 |

1l

| 2.500E-03 |

| 2.000E-05 |

| 2.000E-03 |

I .OOOE-O

|S. OOOE-CS|6
I1.000C-03| 2.000E-06 |

I I

| 5.OOOE-05 |
|2 .OOOE-OS|6

| 2.000E-06 |;

5.500E+00

3.100E-02 |

1.200E-02 i

I

I

I

8

4

5

2

2

2

I

| Farameter.

Default | Name

7.330E-05 DCF3110)

S.000E-05 | DCF3l11)

E.480E-06 | DCF3(12)

i.550E-06 I DCF3(14)

1.530E-06 | DCF3(15)

6.070E-07 | DCF3(l6)

1.610E-04 |DCF3C7)

6.400E-08 | DCF3(18)

2.760E-04 | DCF3(19)

I.I50E-05 DCF3(20)

r.140E-06 | DCF3(21)

.100E-07 | DCF3(22)

.770E-07 | DCF3l23)

4.440E-03 | DCF3(24)

.060E-G2 | DCF3(25)

7.270E-03 | DCF3(26)

3.200E-03 |DCF3(27)

3.540E-O3 DCF312E)

6.i50E-05 DCF3129)

3.360E-03 | DCF3(31)

.3300-03 | DCF3(32)

.440E-03 | DCF3(33)

.530E-04 | DCF3(34)

.460E-06 | DCF3(35)

.080E-04 | DCF3(36)

.030E-03 DCF3l37)

5.C80E-4 | DCF3(38)

.730E-C3 | DCF3l39)

.890E-04 | DCF3(4C)

.E300-04 I DCr3(41)

.6700E-04 | DCF3(42)

.690E-04 | DCF3(43)

.E6fOE-04 D CF3)44)

.5000-03 P.TF( 1.1)

.000C-05 I PTF) 1.2)

.000SE-05 FTIF 1,3)

.0OE-03 | ZFIN ,2)

.000E-05 | R.FI 2,2)

.OOOE-06 | PTF( 2,3)

.000C-03 | RTF( 3,2)

.0000.-OS I TF( 3.2)

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

.500QE00 | RTrF 4,1)

.100E-02 | RTFr 4,2)

.200E-02 |RTF( 4,3)

D-34 I

D-34 I Ar-2

D-34 | An-

- . .

r- , C-14

D-34 | C-14

D-;4 | C-14

2

2

2

1

2

I

5

2

1.

04+0

43.0

4 .D

!plant/soil concentration ratic, dimensionless

,beef/livestcck-intake ratio, tpCi/kg)/(pCi/d)

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

,plant,/soil concentration ratio, dimensionless

. mil/livestock-intake ratio, (pCi/L)/(pCi/d)



RESRAC', Version 6.:1 "t Limit - 0.5 year l0/18/2C04 09:34 Page 4

Summ.ary : ESRtkD Default Parameters

File : FluirtosI. Sutsurface Modified HL CORE MIX.RAD. . -

Dose Conversion Factor land Related) Parameter Summary !continued)

r File: FGR 13 Morbidity

Menu I

I Current i I Parameter.

I Value I Default I NameParameter

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

D-34

r-34

D-34

D-34

I Cm-24 3
I Cm-24 3

I Cm-245
I Cr-245
J Cf'-245

I CO-60
I Co-6C
I Co-Ge

I Cs-134
G-34 I Cs-134

0-34 I Cz-134

D-34 4

D-34 4 Cs-13

D-34 Cs-13

D-34 I Cs-13
D-34 I

Gt ::Eu-15;

D-34 Eu-lS;

D-34 I
D-34 E Lu-I5,

r-34 C Eu-S1'

r-34 I Eu-154
D-34

D-34 Eu-l5!

0-34 cu-I!S

D-34 Eu-l5S

E0-34

r-34 Fe-55

0-34 Fe-5S

D-34 f Fe-55
r-34

0-34 I Gd-152
D-34 G Gd-I52

V-34 I Gd-152
D-34 |

D-34 I H-i
D-34 E-3

0-34 H H-3

D-34

D-34 I 1-129
3 -129

I 1-129

37+D

7+D

3+D

2

2

2

, plant/soil concentration ratio, dimensionless

, beef/livestock-intake ratio, lpCi/kgj/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi1d)

, 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/kgl/(pCi/d)

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

, plant/scil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

D beef/livestock-intake ratic, !pCi/kg)/IpCi/d)

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

, plant/soil concentration ratio, dimensionless

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

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

, plant/soil concentration ratio, dimensionless

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

milk/livestock-intate ratio, (pCi/L)/IpCi/d)

plant/soil concentration ratio, dimensionless

beef/livestocr-intake ratio, (pCi/kgl/(pCi/d)

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

plant/soil concentration ratio, dimensionless

beef/livestock-intak:e ratio, (pCi/kq)/(pCi/d)

milk/lIvestock-Intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beefSJivestock-intake ratio, (pCi/kg)/IpCi/d)

milk/live.tock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

mil):/livestock-intake ratio, (pCi/L)/(pCi/d)

1 1.000E-03 1 1.00E-03 I RTF( 5,1)

4

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

I

I

I

I 2.000E-05 I 2.000E-05
2.000E-06 2.000E-06

1.000-03 I 1.OOOE-03
2.000E-05 2.000E-05

2.000E-06 I 2.000E-06

e.OOOE-02 E.OOE-02

2.000E-02 2.000E-02

2.000E-03 I 2.000E-03

4.0000-02 4.000E-02

3.000E-02 I 3.000E-02
S.ooo0-03 1 8.ooo0-03

4.OOOE-02 4.000E-02

3.000E-02 I 3.000E-02
8.O0OE-03 e.OOOE-03

2.500E-03 j 2.500E-03

2.000E-03 2.000E-03

2.00CE-05 2.000E-0S

2.500E-03 2.500E-03

2.000E-03 2.000E-03

2.000E-CS 2.000E-OS

2.500E-03 2.500E-03

2.000E-03 I 2.000E-03
2.0000E-5 2.000E-05

2.000E-03 I 1.OO0-03

2.000E-02 2.0000-02

3.000E-04 j 3.000E-04

2.50CE-03 2.500E-03

2.000E-03 2.000E-03

2.000E-C5 I 2.000E-05

4.800E+00 I 4.800E+00
1.200E-02 I 1.200E-02
1.OOOE-02 I 1.OOOE-02

2.000E-02 I 2.000E-02
7.0COE-03 7 7.000E-03

1.000E-02 I 1.OOOE-02

F TFl 5, 2)

IRTFC 531

RTFI '1,l)
RTF( ~7,2)
R TF( 7, 3)

I RTF( 9, 1)
IRTF( 9,2)
RTFIP 9,3)

IRTr(10, i

R TF(10,2)

I tTF(10, 3)

IRTF(Il, 21
IRTF111, 3)

R TF 1 2,l1)

I tTr(12.21
IRTF (12, 3)

IRTF(14,l
IRTr(24,2)
IRTr(I 4,3)

R TF11S,1)

IRTF 115, 2)
IRTF (I S.3)

R TF O16,1)

RTF 8(16, 2)

IPTF (16, 3)

IRTF(27,l1)
RUMFl, 2)
IRT r(17, 3)

S TF118,3)

IRTF'118,2)
R TF I18, 3)

I TF119,1)
I TEF(19,2)
F TF(19,3)

t
I
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Summary : LESKkG Default Parameter2

K File : Flumbrcor Subsu:face Mcdifie, El CORE M X.P.P.D *

Dose Conversion Factor land fRelated) Parameter Summary Icontinued)

File: FGR 13 Morbidity

I Current I I Parameter.

Farameter I Value I Default I NameMenu I

I I I

P-34 V'a-22

D-34 | 1a-22

D-34 N Na-2:

t-34

D-34 | Nb-E'4

D-34 | Nb-94

D-34 N Nb-94

D-34 4

D-34 " NI-!9

t-34 I N:-59
D-3J N Yi-'9

L-34 i

t-34 | N!-G

r-34 I Ni-63
D-34 I Ni-63
D-34

D-34 N t'p-23
7

D-34 H Hp-231

D-34 N Np-23
1

D-34 I
Pa-231

Pa-231

D- F a-231

D-34

D-34 | Pb-210

D-34 | Fb-210-

D-34 | Pb-210-

D-34 I
G-34 | Pu-23S

D-;4 PU-238

V-34 I Pu-238

11-34 I
D-34 I Fu-.39
D-34 F 8u-239

, plant/soil concentration ratio, dimensionless

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

, milk/livestock-Intake ratio, (pCi/L)/lpCi/d)

plant/soil concentration ratio, dimensionless

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

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

, plant/seil concentration ratio, dimensionless

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

mnilk/livestok-intake ratio, Ijri/L)/(pCi/d)

, plant/soil concentratior, ratio, dimensionless

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

mill:/livestock-intake ratio, lpCi/L)/(pCi/d)

+v , plant/soil concentration ratio, dimensionless

*D , beef/livestock-intake ratio, (pCi/kg)/(pCi/dl

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

+D

+D

+Dt

plant/soil concentration ratio, dimensionless

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

milk/livestock-intak:e ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless

beef/livestocl:-intake ratio, (pCi/kg)/CpCi/d)

milk/livestocl-intate ratio, (pCi/L)/lpCi/dl

plant/soil concentration ratio. dimensionless

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

,mill:!Jivestocl-intake ratio, (pCi/Ll/(pCi/dl

plant/soil concentration ratio, dimensionless

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

5.OOOE-02

8.000E-02

4.000E-02

l.000E-02

3.000 -07

2.000E-06

5. 000E-02

5.000E-03

2.000E-02

5. OOOE-02

5.OO0E-03

2.000E-02

2.OOOE-02

l.OOOE-03

5.000E-06

l.OOOE-02

5.000E-03

5.OOOE-06

1.OOOE-02

e.OOOE-04

3.OCE-04

l.000E-03

l.OOE-04

I .OOOE-06

I.OOOE-03

I.OOOE-04

I.OOOE-06

I. OOOE-03

1.000-04

I.OOOE-06

I.OOOE-03

2.OOtE-04

l.OOOE-06

4.000E-02

I.OOOE-03

I.OOOE-03

2|.OOOE-02

|8.000E-02

I 4.000E-02

' 3 .OOOE-02
I 3.000E-07
; 2.000E-06

I5.000E-02
5 S.OOOE-03

| 2.00cE-02

I 5.000E-03
2 .000E-02

| 2.000E-02

2 .OOOE-02
I 2.000E-03

l.OOOE-03

I S.oOOE-02

I5. 0000-06

I l.OOOE-02

t 5.000E-04

3.OOOE-04

1.OOOE-03

|.000E-04

| l.OOOE-06

I .000E-03
l.OOOE-04

I .000E-06

| I.OOOE-06

1.OOOE-03

1.000E-04

| l.OOOE-06

4.00O0-02

l .OOOE-03

l.OOOE-03

RI F r(20, 1)

RTF(20,2)

RTr (20, 3)

RTF121, 1)

IRTF121,2)

RTF(21,3)

RTF(22, 1)

RtTF(22,2)

RTF(22,3)

RTr(23, 11

RTF(23,21

R1TF(23,3)

RTF(24,1)

RTrl24,2)

RTF(24,3)

RTF(25.2)

RTF(25,2)

RTr(25,3)

PTF(26, 11

RTr(26,2)

RTF(26,3)

RTF127, r)
RTF127,2)

RTr(27,3)

R7F(28, 1)

RTF(28,2)

RtTF(28,3)

RTF(29, 1)

RTF(29,2)

fTrF(29,3)

RTF(31,1)

RTF(31,2)

RTF(31,3)

RJF(32, 3)

RTF(32,2)

RT1(32. 3)

D-34 Fu-239 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

0-34 |

D-34 | Fu-241.D, plant/soil concentration ratio, dimensionless

r-34 f Pu-242.0, beef/livestock-intake ratio, (pCI/kg)/lpCi/dl

D-34 | Pu-241*D, mill:/livestock-intal:e ratio, (pCi/LI/(pCi/d)

E-34 I
D-34 Pu-242 , plant/soil concentration ratio, dimensionless

D-34 Pu-242 , beef/livestock-intake ratio, (pCi/kq)/(pCi/d)

r-34 Pu-242 , milk/livestocl:-intake ratio, (pCi/L)/(pCi/d)

r-34 I
D-34 | Ra-226.r, plant/soil concentration ratio, dimensionless

-34 | fa-226*D, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

-.a-226.D, milk/livestock-intake ratio, (pCi/LI/(pCi/d)
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. Susmary FESRAO Daait PFarameters

/ File : F. ;zorock Sutsurface Mcdified HL CORE MIX.PAD

. ;I . -.

Dose Conversion Factor (and Relatedl Parameter Summary (contirtued)

File: FSF. 13 Morbidity

I Current I I Parameter

I Value I Default I Namemenu I Parameter
I I

C-34 1

D-34 I

D-34 I

D-34 I

D-34 I

Sa-228.D

Pa-228.D

Fa-226S+D

, plant/soil concentration ratio, dimensionless

, beef/2:vestock-intake ratio. IPCi/kg)/IpCi/d)

, milk/livestock-intae:a ratio, IpCi/L)/IpCi/d)

.D-34

D-34

D-34

r-34

D-34

D-34

0-34

t-34

D-34

0'- 3,4

D-34

r-34

D-34

D-;14

D-34

D-3i

D-34

D-34

D-34

r0-34

0-34

D-34

0-34

0-34

0-34
D-34

1-34

D-34
D-34

I,

I,

I'
I,
I.

II

II

I'

I~

5r-90G+ , plant/ soil concentration ratio, dimensionless

Sr-°O+D , beef/lIvestock-intaL:e ratio, IpCiIkgl/CpCi/d)

Sr-90.0 , milF./livestock-irntae.e ratio, (pCi/L)/(pCi/d)

7c-99 , plant/soil concentration ratio, dimensionless

Tc-99 , beef/livestocl:-intate ratic, (pCi/kg)/(pCi/d)

Tc-S , milk/livestocl-intake ratio, (pCi/L)/(pCi/d)

Th-228+D , plant/soil concentration ratio, dimensionless

Th-226+D , beef/livestock-intake ratio, (pCi/lg)/IpCi/d)

Th-22+4D , milI:/livestock-intake ratio, (pCi/L)/(pCi/d)

TI-229+0 , plant/soil concentration ratio, dimensionless

Th-229.D , beef/livestock-intete ratio, IpCi/kg)/(pCi/dI

Th-229+D , milk/livestock-intake ratio, Ipri/L)/IpCi/d)

Th-230 , plant/soil concentration ratio, dimensionless

Th-23Q , beef/livestock-intale ratio, (pCi/kg)/(pCi/d)

Th-230 , rmilk/livestock.-intake ratio, Ipoi/L)/(pCi/d)

Th-232 , plant/soil concentration ratio. dimensionless

,t-232 , tbeef/livestock-intake ratio, tpCi/kg)/tpCi/d)

Tt.-;32 , milk/livestock-intate ratio, IpCi/L)/IpCi/d)

.233 . plant/soil ccncentrat on ratio, dimensionless

.'-233 , beef/livestock-intak.e ratio, (pCi/kq)/(pCi/d)

J-233 , milk/livestock-intake ratio, 4pCi/L)/IpCi/d)

U-234 . plant/soil concentration ratio, dimensionless

U-234 , teef/livestock-intake ratio, (pCi/Mq)/(pCi/d)

U-234 , rilk/livestock-intake ratio, (pCi/L)/(pCi/d)

1-235-D , rlant/soil concentration ratio, dimensionless

U-2SE,0 * beef/livestock-intake ratio, [pCi/kgj/(pCi/d)

U-235+5 , r-ilk/livesto-F.-intake ratio, tpCi/L)/tpCi/d)

U-2;36 . lant/soil concentration ratio, dimensionless

L'-2;6 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

U-236 , rilk/livestock-int&ke ratio, IpCi/L)/(PCI/d)

-236.0 , plant/soil concentration ratio, Cimensionless

-28-.D , teef/livestcck-intake ratio, IpCi/F0)/(pCi/d)

!-23?4D milk/livestock-inta):e ratio, (pCi/L)/(pCi/d)

4.000E-02

|.OODE-C3

I .000E-C3

3.000E-01

6.000E-03

2.000E-03

5.000E+00

1.000E-04

|.000E-03

|.000E-03

I .OOOE-04

5.000E-06

1.OOOE-03

1.000E-04

5.OOO-06

1.00E-03

l.OOOE-04

5.000E-06

l.OOE-03

l.O0OE-04

5.000E-06

2.500E-03

3.400E-C4

6.000E-04

2.500E-03

3.400E-04

6. 000E-04

2.500E-03

3. 400E-04

t.OOOE-04

2.500E-03

3.400E-04

6.000E-04

2.500E-03

3.400E-04

6.000E-04

1 4.000E-0C

3 |1.00E-03

I 1000E-03

I| 3.000E-CI
3 B.OOOE-03

8.0000-03

3 2.000E-03

I5.000r.00
1.000E-04

I 1.000E-03

) 1.OOOE-03

1.0000-04

; 5.OOOE-06

1.000E-03

I 1.000E-04
; 5.000E-06

I 1.000E-03

I 1.000E-04

i 5.0OOE-06

I 1.000E-03

I 1.00O0-04
5.OOE-06

I 2.50E-03
3.400E-04

6 .OOOE-04

| 2.500E-03

| 3.400E-04

6.000E-04

| 2.500E-03

3.400E-O4

I6.0000-04

2.500E-03

6.000E-04

| 2.500E-03

| 3.400E-04

6.000E-04

2 RTF(33,1)

3 RT(33,2)

3 RTF33,3)

RTF(34,1)

3 |RTFE34,2)

RTrF(34,3)

RTFC35,1)

t RTr(35,2)

3 RTF(35,3)

I RTF(36, 1

I PTF136,21

; RTF(36,3)

I RTr(37,1)

I |RTF(37,2)

; RTF(37,3)

I IRTr(38,l)

I RTF(38,21

I r (3e,3)

I RTF(39,1)

I RTF(39,2)

i | FX39,3)

i RTF(40, 1)

| RTFC40,2)

I RTF(40,31

| RTF141,1)

| RTF141,2)

| RTF(41,3)

I FTF(42,1)
I PTIt42,21
I RF(42,3)

| RTF(43,1)

| RTF(43,2)

| RTF(43,3)

| RTF(44,3)

| FTF(44,2)

| RTF144,3)

D-34 I U

0-34 1

D-34 I U

0-34 1 U

D-34 I O

1-34 1

0-34 1 U

;- 34 ..| O

- I
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Summary : RESRPG Lefau2t parameters

F File : Flure:o^: Srcsurface Modjifie: HL CCRE MNI7.F$.L

Dose Ccnversion Factor lard Related! Parameter Sumrmary (continued)

rG G`. File: FGR 13 Korcidity

-enu

0-5 I

Farameter

Eicaccumulatien factors, fresh water, L/kg: : . I

Current I

Value I Default

I.

I Parameter

I Name

i

I

E-5 | A;-227+D . fish

D-5 I Ac-227+D. crustacea and mollusks

I I.500E+01 | 1.500E+01 I BIOFAC( 1,1)

| I.OOOE+03 | 1.OOOE+0G I BiOFAC( 1.2)

D-5 I
D-5 | An-241

D-5 | Am-241

D-5 S

D- | Am-243+D

D-5 | Pm-243.D

GSI5

L-5 I C-14

D-5 C-14

D-5

r-5 I Cn-243
D-5 | Czm-243

C-5I

D-5 | Cm-245

D-5 | Crn-245

D-S

D-S Co-60

K.- : Co-60

D-5 | Cs-134

D-5 Cs-134

D-5 |

D-5 Cs-137-D

0-5 I ~s-l37:.t
r-5

D-5 | c-152

E-5 | Eu-152

D-5 | Cu-154

D-5 | E_-154
D-5 |uIS

D-5 Eu-155

D-5 | Ea-1S

r-51

C-S re-5I
C-! Fe-!!
C-s I 5e-U

D-5
D-5 | Gd-152

D-5 I Gd-I2 .

G-S |

t.-S | H-3

D-S | H-; I

3 -125

D-5 | -2I

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and nollusl:s

fish

crustacea and mollusks

fish

crustacea and mollusks

fish

crustacea and mollusts

fist

crustacea and mollusks

fish

crustacea ard mollusks

fish

crustacea and mollusks

fish

crustacea end mollusks

fish

crusrtacea and mollusi:s

fish

crustacea ard mollusks

fish

crustacec and mollusks

| 3.000E+0O

3. OOOE+03

I.OOOE-03

| 5.OOOE+04

| 9.100E+03

| 3.OOOE+OI

I l.OOOE+03

| 3.000E-01

I.OOOE03

| 3.000E+02

| 2.000E+02

| 2.000E+03

| 2.OOOE+03

I 1.OOE+02
2 .000E030

2 .000+020
| 5.OooE+0o

1.0000E+03

| 5.000E+01

| 1.000E+03

| 5.000C.01

| .OOOE+O;

| .OOOE+02

3.200E+03

I 2.500E+0I
I.OOOE+03

I.OOOE+00

| '.OOCE+00

I 3.000E+OI

I 1.OOOE+03

3.000E+01

3 1.000E+D3

t 5.0000-04

3 9.100E+Q3

I 3.-000E+1

I 1.OOOE+03

3.000E+01

3 1.OOOE+03

2 3.000E+02

2.O0OE.02

2 2.000E0.0

2.000E+03

I.OOOE+02

I5.0000*01
I1.000E-C3

I5.000E+01
1.000E+03

5 .DOQE+02

| 5.000c+01

! | .OOOE+C3

2.000c.02

I3.200E.03

2.500E+O1

1.000E+03

| 1.00OL.00

| 1.0000.00

I | OFACI 2,1)

IBIOFACI 2,2)

I |IOFACI 3.1)

i BIOFAC( 3.2)

I |IOFACI 4.1)

I BIOFACI 4,2)

| IOrAC( 5.13

I |EOFAC( 5.2)

| EIOFACI 7,1)

S |IOFAC( 7,2)

BIOFAC) 9,1)

| BIOFAC( 9.2)

| OIOFAC)IOl)

I IoFAC1o,2)

| EIOFAC(II.11

| EICFACIII,2)

| EIOFAC(12.1)

| EIOFACl12,2)

| BIOFAC(14,1)

P1BIFAC0lS,1)

IEiorAcII5,2)

I EIOFAC(162)

| EIOFACl7,11

| EIOFAC(17,2)

I BICFAC116 1)

| EIOFACl16.2)

I 4.000E+01 I 4.OQQE+01 I BIOFACI19,1)

I 5.0004E00 I 5.000E+00 I B10FACl19,2)

I I I
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Surnnary : RESRFAD Default Parameters

File : Plumf:ook Subsurface Miodified Hl. CC-RE ml..FJAD

Dose Conversion Factcr tano Felatedl Farameter Susasary (continued)

rile: FGf 13 Morbidity

Menu

D-5

D-5

D-!

D-5

|Na-22

I Nb-94

Parameter

,fish

, crustace- and mollusks

I fish

I Current I I

I Value I Default I

i i
I 2.OOOE+01 | 2.000E+01 |

| 2.OOOE+02 I 2.000E+02 I

I II
I 3.000E+02 I 3.OOOE+02 I

Parameter

tlame

EIOFAC(20.1)

ElOFAC (20,-2)

BIOFAC(21,1)

'-5 | Nb-94 . crustacea and mollusks

D-5 |

| 1.000E+02 | I.000E402 I EIOFAC(21,2)

I I I

r-s tli-59 f fish

r-s5 | fl-59 , crustacea and mcllusks

t-S | Ni-63 , fish

D-5 | Ni-S. , crustacea and mollusk!

C-SI

r-5 tip-237.D fish

r-s Np-237+D, crustacea and mollusks

r-s I
D-S | Pa-231 , fish

E-5 Pa-231 , crustacea and mollusks

E-5

D-S | Pf-210+C, fish

D-S J Fb-210+D, crustacea and mollusks

K.* I Pu-238 fish

D-S Pu-23F , crustacea and mollusks

D-S

D-S | Pu-239 . fish

r- I Pu-239 , crustaces and mollusks

C-5

D-5 | Fu-241+D, f:sh

r.-S Pu-241+D, crustacea and mollus5:s

D-S Pu-242 f rist

r-5 | Pu-242 . crustacea and mollusks

E-5 I

D-S Ra-226.D fish

D-S | Ra-226*D, crustacea and mollusks

r-s

r-5 I Ra-22t4r, fish

C- | Ra -228, D crustacea arnd mcllusks

r-s Sr-90QC fish

D-5 Sr-90+C . crustacea and mollusks

D-S |

D-S |c-99 , fish

E-5 I .c-F9 , crustacea and mollusks

T - |h-228+D . fish

Th-225.t * crustacea ard mollusks

r-5 | Th-2294D, fish

J D-S Th-2295D, crustacea and mollusks

S

t

1.000E+02

1.000E+02

I3.0000-01
I4.OOOE-02

| 1.000E+01

1.1000E-02

| 3.000E+02

I 4.000E+02

I3.0OE01.0
| 1.000E+01

I 1.000E+02

I 1.000E+02

I 3.000E+01

15.00DE-02
2.5000E+02

| 5.000E+01

2.5000E+02

C 3.000E+01

I 1.000E+02

I2.O000-01
I 5.000E+00

| 1.000E+02

| 5.OOE.02

| 2.000E+02

5.000+02

I 1.000E+02

2 .000E+02

Z 1.000E402

2 1.000E+02

3.000E+01

2 4.00OE+02

I 1.000E+01

1.100E+02

3.0003002

1.000E+02

I3.0000.#01
I 1.000E+02

I 3.000E+01

! 1.000E+02

I 3.000E-01

I .000E+02

| 3.000E-01

5 5.000E-02

I2.50CE402

5.0000.01

2.5cor*02

6.000E+01

I1.000C402

I2.0000401
5.000E+00

1.000E+02

5.OOOE+02

| 1.000E002 |

| 5.000E+00 |

! BIOFAC(22.11

! |BOFAC122,2)

| EIOFAC(231,)

|IOFAC(23,2)

| EIOFAC124,1)

| BIOFAC(24,2)

| BIOFAC(25.l)

| BIOFAC(25,2)

BIOFAC(26,1)

I BIOFAC126,2)

| EIOFAC127,1)

BIOFAC127,2)

BIOFAC(28,I)

| BIOrAC(28,2)

| EIOrAC(29.1)

| EIOFAC(29.2)

BIOFAC(31.1)

| 01OFAC(31,2)

BIOFAC132.1)

| BlOrAC(32.2)

| BlOrACI33.1)

I510FAC13;,2)

I ElOrAC(34,l)

I EXOFAC(34,21

| OFAC(35,1)

| BIOFAC135,2)

|IOFAC136,1)

| BIOFAC(36,2)

BIOFAC(37,IJ

BIOFAC(37,2)
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Summary RESRIt Defaclt Fa:ameterE

F Pile : Flumr!rook Suosu:fa:e ModiifieC HL CORE M:X.RAE

I
menuI

Dose Corve:slon Factor land Related) Parameter Summary Acontinued,

File: FGRF 1_ Morbidity

Parameter

,-5

D-5

D-5

V- 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

D-5

I Th-230

I Th-230

I Th-232

IT 32

1U-233

IU-233

I
I U-234

I 11-234

I

+ fist,

, crustacea and mollusks

fish

* crustacea and mollusks

I fish

* crustacea and mollusks

* fish

* crustacea and mollusks

| Current

Value

I ..000E+02 I
| 5.COOr02 I
I I
| 1.0OOE02 |

6 5.000-02 1

|I .OO+I

2 .0000-01
| 6.000E+01 |

I .OOOE+I

I1.000S+0l

| 6.000E+D01

I I
| 1.000E+01 I
| 6.000E-01

I I
I 1.00QOOE+OI|

| 6.0000-01I|

| 1.000E+O1I|
| 6.D00£+-01 |

P Parameter

Default | Name

1.000402 EI BOFAC(3681)

5.000E+02 BIOFAC138,2)

1.OOOE+02 | BIOFAC(39,l)

5.000E-02 i B0orAcI39,2)

1.000E01 | EIOFAC(40,1)

6.00GE+01I BIOFAC(40,2)

1.000E+01 EIOFrAC(41.1)

6.000.1E+ 0 BO0FAC142.2)

1.000E+01I BIOrAC(42.1)

6.000E+01 BlOrAC(42,2)

1.000E+01 | BiorACI43,1)

6.000E+01 B SIOrAC(43,2)

1.000E+01I |IOFAC(44,1)

6.000E+01I| BIOFAC(44,2)

I

I

I

I

I

I

I

i

U-235+D , fish

U-235+D. crustacea and mollusks

U-236 , fish

U-236 , crustacea and mollusks

U-238+D. fish

U-238+D , crustacea and mollusks

P.. .



It.

RESRAE., Version E.21 T: Limit - 0.5 year 10/1S/2004 09:34 Page 10

Sunv.ary : RUSL.D Default Farameters

File : lunt'rooIk Sursur:ace Modfied HI CORE MIX.PAL * .0

Site-Specific Parameter Surrary

Menu I

I User I I

I input I Default I

Used by fESRAD . I Parameter

(If different frc. user input) I NameParameter

Roll

POll

ROll

ROll

ROll

I Area of contaminated :One tm-2)

I Thickness of contaminated -one (0)

I Length parallel to aquifer flow Im)

I Easic radiation dose limit (mren/yr)

I Time since placement of material Iyr)

Rll | Times for calculations (yr)

fOll T Times for calculations (yr)

Roll | Times for calculations lyr)

ROll I Times for calculations lyr)

kOll I Times for calculaticns lyr)

fOll I Times for calculations lyr)

ROI1 I Time- for calculations (yr)

F.l1 | Tines for calculations Iyr)

P01f Tines for calculations lyr)

P012 I Initial principal radionucli

R012 Initial principal radicnucli

f012 | Initial principal radionucli

ide

de

.de

R012

R012

R012

R012

R012

Ro12

R012

P012

f012

P012

P012

R012

P012

R012

Roil

P012

R012

Rol2

FD12

ROP1

fiO12

R012

P012

I

I

I

I
..:i

I
I
I
I
I
I

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Initial

initial

Initial

principal

principal

principal

principal

principal

principal

principal

principal

principal

principal

principal

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

radionuclide

(pCi/g):

(pCi/g):

(pCi/g):

(pCi/g):

(pCi/g):

(pCi/g)

(pCi/g):

lpci/g):

.pci/g):

lpCi/g):

:pCi/g):

(pCi/ga:

!pCi/g(

tpCi/c):

(pCi /L):

(pCi/L):

(pCi/L)

(pCi/L):

(pCi /L):

(pCi/L!

(pCi/L)

(pCi/L!:

IpCi/i)

(pCi/L):

(pci/l):

(pCi/L):

fpCi/L):

Am-241

C-14

Cm-245

Co-60

Cs-137

H-3

Si-63

Pu-238

Fu-239

Pu-241

Sr-90

U-234

j-235

U-23?

An-241

C-14

Cm-245

Co-60

Cs-137

li-3

Ni-63

Pu-238

Fu-235

Pu-241

Sr-9C

U-234

U-235

U-238

| 3.S50E030

I 3.0000+0C
I7.0C00EQ1
2.500E+01

l.000E+0(

| I.DDDE+.O

* 3.000E+OC

I1.000r.01
I3.0000.01

*I .0000.02

I 3.000E+02

|I.OOOE+O;

not used

not used

| 4.100E-01

| 1.970E+00

| 1.000E-02

I 6.560-Ol

1 7.804E+01

8.300E-01

| 3.090E+00

I 6.000E-02

| 5.900E-01

8.100E-01

2 1.323E+01

. 1.400E-01

| l.OOOE-02

| 1.10DE-01

| not used

not used

| not used

| not used

I not used

not used

I not used

I not used

not used

| not used

not used

not used

I not used
I not used

I0.0000.00
not used

not used

I 1.560E+OO
| 1.000E-03

1 4.100E-01

I |.000E+04

1.2.000E+00

I 1.000E+02

1 2.500E+01

O 0.000E+00

D|I.OOOE+OO

3.000E000

1 1.000E+01

I 3.000E+01

2 3.000.E02

; 1.000E+03

I0.0000*00
I0.0000*00

I0.0000*00
I0.0000*00
| O.0DOE00

| O.OODE+00

I 0.000E+00
| 0.0000+DO

I 0.0000E+0

I 0.000E00
Q:.OO+oo

I 0.000E+00

| 0.000E+00

| 0.000E+00

| 0.00OOOE+

I 0.000E00
| 0.000E00

| 0.0000E+0

| 0.00DED00

| 0.000E+O

| O.000E+OO

0.0DOE+0D

| O.OOE+00

| 0.000E+O

| 0.000E+OO

I0.0000*00
| 0.00CE+00

I 0.000O.00

0.0000E+00

| 0.000E+00

I0.0000.00
I1.5000*00
! .0010-03 I

| 1.500SE00 I

1.OOE-03 I
4.000E-01 |

__ _

_ __

___

___

___

___

___

_ __

_ __

___

_ _

__ _

__ _

_ __

_ __

___

__ _

__ _

___

__ _

AREA

THICKO

LCZPAQ

BRDL

TI

T( 2)

T( 3)

T( 4)

ITI 5)

TI 6)

Tl 7)

T( 8)I

IT( 9)
T(10)

SlI 2)

SI 41

SIC 7)

ISI 9)

i 51(11)

i 51(18)

SI (23)

SI (27)

I 51(28)

i 51(29)

SI (34)

ISl(41)
SI(42)

$11(44)

W'11 2)

WI( 4)

WI( 7)

W1I 9)

WI '(11 I
WI '(18)I

WI 1(23)

I 1(27)

WI (28)

WI (29)

W1 (34)

W1I(41)

WI 1(42)

WI 1(44)

|COVERD

DENSCV

VCV

| DNSCZ

I VCZ

| TPCZ

i Concentration in groundwater

i Concentration in groundwater

| Ccncentratien in groundwater

| Concentration in groundwater

I Concentration :r. groundwater

I Concentration in groundwater

| Concentration in groundwater

| Concentratiora in groundwater

I Concentration in groundwater

| Concentration in oroundwater

| Concentration in groundwater

| Concentration in groundwater

| Concentration in groundwater

| Concentration in grcundwater

R013 | Cover depth lin)

R013 | Density of cover material (g/cm-3)

_O01 | Cover depth erosion rate (m/yr)

Density of contaminated zone cg/cm ;3)

t'. 1IContaminated =one erosion rate (m/yr)

f013 I Contaminated zone total porosity
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Summary : RESRFt' Lefault Fararmeters

rile : Flur-hrook Subsurface Modified FL CORE r:X.RAD

Site-Specific Parameter Sumnary (continued)

r-
menu I Parameter

I User I .I
I Input I Default I (If

I

Used by RESfAD I Parameter

different from user input) I Name

P013

P013

R013

R013

R013

R013

R013

R013

R013

P013

R014

R014

R014

F014

R014

R014

R014

R015

R015

P015

;o I

R015

P016

P016

P016

R016

F016

P016

Contaminated zone field capacity

Contaminated -one hydraulic conductivity (m/yr)

Contaminated :one b parameter

Average annual wind speed (m/sec

Humidity in air (g/m-3)

Evapotrar.spirat'or coefficient

Precipitatior gm/yr)

Irrigation Im/yr)

Irrigation rode

Runoff coefficient

Watershed area for nearby stream or pond Im-'2)

Accuracy for water/soil computations

Density of saturated =one (g/cm'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 Im/yr)

Well pump intake depth tm below water table)

Model: Nondispersior (ND) or Mass-Balance (ME)

Well pumping rate (mC-3/yr)

2.00CE-01

P.600E-01

1 .400E+00

2.000*00 I
I E.OOOE00 I
| 5.OOOE-01 |

| 8.600E-01 |

| 1.040E+OC |

. overhead |

| 2.0OOE-01 |

I 1.000.E06

I 1.000C-03 |

I . I
| 1.4605O00 I
| 4.500E-01 |

| 2.000E-01 |

| 2.000E-01 |

| 1.070E503 |

4.500E-03 |

not used |

I0.000C400
I 2.10E 00 I

1MB I
| 1.18E002 |

I I

1.560 100

| 4.100E-01 |

| 3.000E-0C |

1 2.000-01

| 1.400E+O.0

I 1.262E+03 I

I I

| 4.450E402 |

2.000E401I|

2.000E+01 |

0.0000E*0 |

0.000C.00

2.600o01 |

| 2.100E501 |

| 2.100E.01 |

0.0005+00 |

| .OOOE+00

2.000E-01

l.000E+01

5.300E+00

2.000E+00

e. 000E+00
5.OCOE-01

I.OOOE00

2.000E-01

overhead

2.000E-01

1.OOGE+06

4.000E-03

1.500E.00

4.0005-01

2.000E-01

2. 0005-01

I.000E+02

2.000E-02

5.300E500

l.OOOE-03

1. 00 05.01

ND

2.500E+02

4.000EOC

1.5005.00

4.000E-01

2.000E-01

2.000E-G1

5.300C.00

I.000.E40

I FCCZ
| HCCZ

I ecz
I WIND

| HUMID

| EVAPTR

| PfECIF

RI

IDITCF

I RUNOFr

| WARPr

| EPS

| DENSAQ

| TPSZ

| EPSZ

rCSZ

| HCSZ

| HGWT

| BSZ

| VWT

| DWIEWT

| MODEL

I M
|NS

I 1!Xl)

| DENSUZI1)

| TPUZ(1)

| EPUZ(1)

| FCUZ(!)
| EViZI1)

I HCUZ(1)

| DCNUCC( 2)

| DCNUCUI 2.1)

| DCNUCS1 2)

i ALEACHI 2)

I SCLUEK1 2)

I DCNUCCC 4)

| DCNUCUC 4,11

| DCNUCSC 4)

| ALEACH 4)

SOLUBK( C)

Number

Ursat.

Ursat .

Unsat.

Unssat

Unsat.

Unsat.

Unsat.

of unsaturated zone strata

zone 1, thickness (m)

zone 1. scil density (g/cm,13)

zore 1, total porosity

:ore 1. effective porosity

:one 1. field capacity

zone 1, soil-specific b parameter

zone 1. hydraulic conductivity (m/yr)

Distribution ccefficients for Am-241

Ccntaminated Zone Icm'-3/9)

Unsaturated zone I 1cm-3/g)

Saturated zone Ccm-3/g)

Leach rate {/yrl

Solubi'ity constant

Distributicn coefficients fcr C-14

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm-3/g)

Saturated =one 1cm-3/c)

Leacr rate C/yr)

Solubility constant

2.000E.01

2.000E.01

2.000E+01

0.000E.00

O.OGG5ECO

D.0005E00

D.OOOE+00

D.000E+00

D.OE000

3.OOC+000

___

4.146E-04

not used

7.C30E-03

not used
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Surnary : RSRAD Default Parameters

rile : Flumbrrok Subsurface Mai~fied HL CORE MIX.FADf

Site-Specific Parameter Sumnary (continued)

C-f-
.....

Menu |

R016 |

F016 |

F016 |

R016 |sole

R016

R l6

R016

F;C16 |

R016 |
R016 |

R016 |

P06I

ROI6 |

R016 |

P026

R016

R016 |

R016 |

R016 |

R l
P026 I
tR016

R016 |

R016

R016 |
P06I

R016 |

R0i6 |

R016 |

F016
R016 |

P016 |

R016 |

R016 |

Parameter

Ku'

Distribution coefficients for Cm-245

Contaminated zone tcm-3/g)

Unsaturated zone I [cm-3/9)

Saturated zone (cm-3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Co-60

Contaminated zone (m-73Yg)

Unsaturated zone 1 (cm-3I9)

Saturated zone (cm"31g9

Leach rate (l/yr)

Scluzility constant

Distribution coefficients for Cs-137

Contaminated zone tcm-3IQ)

Unsaturated zone I fcf- 3/g)

Saturated zone 1cm--3/9)

Leach rate t/yr) -

Solubility constant

Distribution coefficients for H-3

Contaminated zone (cm-3/c)

Unsaturated zone I (cm-3Ig)

Saturated zone tcm -3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ni-63

Contaminated zone tcm--'3/g)

Unsaturated zone I (cm'31c)

Saturated zone tcm 3/C)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Pu-23;:

Contaminated :one (cm' 3/9)

Unsaturated zone I 1cm-3/9)

Saturated zone tcm-3fc)

Leach rate t/yr)

Solubility constant

Distribution coefficients for Pu-239

Ccntaminated zone (cm-3/gl

Unsaturated =one 1 (cm-3/9)

Saturated zone (cm-" /g)

Leach rate (/yr)

Solubility constant

User

Input

|-1.000E+00

-I .000E+00

I-1. 000c,00
I|0.000E+00

I O.OOOE+00

I

I 3.700E+Ol
I l.000E+03
I 1.OOOE403
| 0.000E+00

I 0.000E+OO

| 6.500E+00

| 4.470E+02

| 4.470E02

| O.OOOE+00

I O.OOOE+00

O.OOOE+00

| 0.000E+00

| O.OOO+00

| O.OOOE+00

| O.O0OE-00

| 3.200E+01

| 3.700E+01

3 3.700E+01

| 0.000+00

| 0.000E.00

I.

| 1.625E+03

| 2.000E+03

| 2.000E+03

| C.000E+00

| O.OOOE00

| 1.625E+03

| 2.000£C03

| 2.000E+C3

| 0.0000E+0

| 0.000E.00

| Default

.1
I-I .000E.00

1-1.0006.00

1-1.0006.00

|O.OOOE00

I0.000E400

I
I-I.O0OE.03

I I.COOE+03

I 1.000C.03
I 0.00E+00

O.0OOE+00

I 1.000E+03
! 2.'OOOE+03

I 1.000E+03
|O.OOOE+00

I 0.000E+00

| C.OOOE+OO

| O.OOOE00

|O.OOO00

| O.OOOE+00

I 0.000+0

| 1.000E.03

I.OOE03

I 1.000E+03

| O.OOOE+00

I 0.000.0

I 2.000E+03
I2.0006.03

| 2.0OOE+03

I0.000E6+00
I0.0006.00

I2.0006.03
| 2.000E+03

O.OOOE+000

I 0.000E+00

1.376E+03

1.376E603

1.373E+03

1:.34OE-04

not used

1.069E-02

not used

2.730E-02

not used

7.024E-CI

not used

.722E-03

not used

1.1366-04

not used

1.136E-04

not used

Used by RESFAD

(If different from user

P Farameter

input) I Name

| DCNUCC( ')

| DCNUCU '.,1)

| DCNUCSt 7)

| ALEACEt 7)

I SOLUBKt 7)

I DCNUCC( 9)
| DCNUCUt 9,1)

| DCNUCS( 9)

| ALEACFt 9)

| SOLUSKI 9)

| DCNUCCI1I)

| DCNUCU(I.1).

| DCNUCS(Il)

| ALEACH(I1),

I SOLUBK(I1)

| DCNUCCt18)

| DCNUCUItS,1)

| DCNUCS(tl)

ALrACH(1S)

SOLUBK(26)

| DCNUCC(23)

| DCNUCUt23,1)

| DCNUCSt23)

| ALEACHt23)

SOLUEK(23)

| DCNUCC(27)

DCNUCO(27.1)

| DCNUCS(27)

| ALEACHt27)

| SOLUBK(27)

| DCNUCCt2e)

I CIJUCV (26 ,1 )

| DCNUCSt2t)

| ALEAC)t126)

| SOLUBXt28)

R016 I

R016 I

R016 |

F016 1

-IC
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Suimnary: PESPAD Default Parameters

\ File : Fluabrcoh Sutsurface Modified H' CORE .IX.PRAD

Site-Specific Parameter Summary (continuec)

Menuu I
I User I I
I Input I Default I

Uzed by RESRA.D I Parameter

(If different from user input) I tameFarameter

I I

R016 I

R016 I

Role I
RO le I
R016 I
R016 I

R016 IRoe

R016 1

R016 |

R016 I

R016 I

R016 I

R016 |I
R016 I

R016 I

R016 I

R016 I

RP016 |

RP016 I

I

:I

Rol16 |

Distribution coefficients for Fu-241

Contaminated zone tcir-3/g)

Unsaturated zone I (cm-3/g)

Saturated zone (cm-3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Sr-90

Contaminated zone Icm-3/g)

Unsaturated zone I (cmi"3/q)

Saturated zone lcrn-'3/gI

Leach rate (/yr)

Solubility constant

Distribution coefficients fcr U-234

Contaminated zone (cm-3/0)

Unsaturated zone 1 Icm'3/g)

Saturated zone cm"-3/g)

Leach rate I/yr)

Solubility constant

Distribution coefficients for U-235

Contaminated Zone Icim"-3/g)

Unsaturated zone 2 (cm''3/g)

Saturated zone (cm--3/g)

Leach rate (/yrl

Solutility constant

:istribution coefficierts fcr U-238

Contaimnated zone (cin'3/9)

Unsaturatec zone 1 (cm-3/g)

Saturated zone (cmI.-/g)

Leach rate t/yr)

Solubility constant

Distribution coefficients for daughter Ac-227

Contaminated =one (cir'-3/g)

Unsaturated zone 1 (cm--3/9)

Saturated zone (cr'-3/c)

Leach rate ;/yr)

Solub'lity constant

Distribution coefficients for daughter Am-243

Contaminated zone icm-3/g)

Unsaturated zone I (cm"3/g)

Saturated =one icr--3/g)

Leach rate t/yr)

Solubility constant

I 1.625E+03

I2.0000.03
| 2.OOOE+03

| 0.000E+00

I O.OOOE+00

| 3.500E+00

3.200E+01

I 3.200+O01

| O.OOOE+00

. O.OOOE400

| 2.120E+02

5.OOOE+01

I5.000E.01
| 0.000OE+OI
|O.OOOE+OO

| O.OOOE+00

| 2.120E+02

| 5.OOOE+01

| 5.000E+O

| 0.000E+00

I0.000r.00
| 2.120E+02

I .000C.01

| 5.000E+OI

| 0.000E00

| O.OOOE+00

| 2.000E+0O

| 2.000E-C1

| 2.000E+01
O .OOOE-CC0

|.000E+OO

2 2.000E+01
|2.COOE+OI

| .OOOE+OO

O.OQOE+OO0

2.000 I03

2.000E+03

2.000E+03

0.000E+00

Q.OOOE+00

3.000E+01

3.00001E+OI

3.000E+01I

O.ODOE+OC |

O.OOOE+00I

5.0000E+01I

5.000E+O1I|

5.000E+C1IO. OOOE+OO

Q.OOOE+OO0.000400I

0.0000400

5.000E+01I

5.OOOE+001I

O.000E+01 |

0.0000.00

C.OOOE+000

5.000E.01I

5.0000401
5.000E+0I

0.OOOE+00I

O .OOOE+OO

2.000+01 I
2.0OOE+C0.1

0.0000.00

,.OOOE+G00

2.OOOE+01 I
2.000E-01

2.OOO.01I

0.000E400I

0.0000400

1.136E-04

not used

4.906E-02

not used

8.697t-04

not used

8.697E-04

not used

8.697E-04

not used

5.111r-03

not used

n.191E-04

not used

| DCNUCCM29)

| DCNUCU129.1)

| DCNUCSI29)

| ALEACH(29)

I SOLUBK(29

| DCNUCC(34)

| DCNUCU134,1)

| DCNUCS134)

| ALEACH(34)

I SOLUBK134)

| DCNUCC(41)

| DCNUCUI41,1)

| DCNUCSI41)

| ALEACH(41)

S SOLUBK141)

| DCNUCC(42)

| DCNUCU(42.1)

| DCNUCS(42)

| ALEACHI42)

SOLUBt.142)

| DCNUCC(44)

| DCNUCU(44,1)

i DCNUCS(444

| ALEACP(44)

| SOLUBK(44)

| DCNUCC( 1)

| CCNUCU( 1.1)

| DCt.UCS( i)

| ALE.CH( 1)

| SOLUEKI 1)

| DCNUCC( 3)

D DCNUJCU 3,1)

| DCNUCSI 3)

I ALEACBI 3)

| SOLUSKI 3)

P.OI 6

F.016

-F.016

FOI1e

ROI16

R01 6

I

I

I

I

I

I

I

I

R016 1

F016 |

R01 6 |

P.016 I
Ro01e I

R le

R016 I
R016 I

RoleI 6

.If .

a, :..
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Sunmarv : RESFPA Default Ferameters

Pile :FlumcrooH: Subsurface MUdified HI, CORE UIY.RAD

Site-Specific Parameter Sun-nary !continued)

..e. I
.menu I

I User

I input

I I

I Default I
Used by PESRAD

IIf different from userParameter

R016 |

RP016 I
R016 I
R016

R016 |

P016 I

P06I

R016 |

R016 |

R016

R016
R.016 I

*P.Olo I
P06I

R016 |
P016

R016 |
R016

R016 |

P06I

0 1.6

R016 |ol

P016

R016 |

R016 |

Distribution coefficients for daughter Cm-243

Contaminated zone (cm-3/g)

Unsaturated zone I (cm''3/;)

Saturated zone (cm'-3/1)

Leach rate (/yr)

Solubility constant

Distribution coefficients fcr dauohter Cm-243

Contaminated zone (cm--3/g)

Unsaturated zone I (cm--3/;)

Saturated zone (cm'-3/g)

'each rate (/yr)

Solubility constant

Distribution coefficients for daughter Cs-134

Contaminated zone (cin-3/g)

Unsaturated zone I (cm--3/g)

Saturated zone (csni3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Eu-152

Contaminated zone (cm'-3/o)

Unsaturated zone I (cin-3/g)

Saturated zone (cm-3/g)

Leach rate (/yr)

Sclubility constant

Distribution coefficients fcr daughter Eu-1S2

Contaminated zone Icm -;/g)

Unsaturated zone 1 (cn-3/g)

Saturated zone Ic-n-3/g)

Leach rate (/yr)

| 4.000E+02

| 6.760E+03

6.760E+03

| 0.OOOE.00

O.OOOE+00

| 4.000E+02

| 6.760E+C3

6.760E+03

I O.OOOE+00
| O.OooE+OO

1.000E+03

I.OOOC+03

|I.OOOE-03

| O.OOOE+00

4.000E+02

| 9.550E+02

|95SOE+02

0.OOOE+00

I0.0005.00

| O.OOOE+02

| 9.550E-02

9.050+02

| .OOOE+OO

1' . I
I-1.000E+00 .1

-1.000E+00 I

I-1.O00E-00 I

I0.000C.00
I0.0005.00

I-1.0005.00 I
3-1.000E+00 I

I O.0o0E+00 I

I 0.0000.00 I
I I

I I
I 1.000E+03 I
i 1.OOOE+0|03

I1.000E.03
I O.OOOE+00 |

I|O.OOOE:+OO|

I 0.000C.00

1. 1
I I

I-1.0005400 I

I-.000E+00 I

I 0.OOE+00 I

I 0.000E.00 I
I I

I I

1-1.000E-00 I

|I-.000E+OO I

I-4..000.E0 I

I O.OOOE-00 I

4. 612E-04

not used

4.612E-04

not used

1.846E-04

not used

4. 612E-04

not used

4.062E-04

not used

4. 612E-04

not used

4.612E-04

not used

Parameter

input) N Same

| DCNUCCC 5)

I DCNUCU) 5,1_

| DCNUCS( 5)

| ALEACH( 5)

I SOLUBKI 5)

| DCNUCCI 6)

| DCNUCU) 6,1)

| DCNUCS( 6)

| ALEACHI 6)

I SOLUBK( 6)

| DCNUCC(1O)

DCNUCU(10, I)

| DCNUCS(10)

I ALEACHa10)
I SOLUBK(10)

| DCNUCC(12)

| DCNUCU(12,1)

| DCNUCS(12)

| ALEACH112)

| SOLUBK112)

DCNUCC(13)

| DCNUCU113.1)

I DCNUCS(13)
| ALEACH)13)

RPl0 I Solubility constant

P016

P-01.6

P01 6

PclE

P016

I

I

I

I

I

I

I

Distribution coefficients for caughter Eu-154

Contaminated zone 1cm-3/g)

Unsaturated zone I (cm-n3/9!

Saturatee :one (cm-3/;)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Eu-155

Contaminated zone (cm-3/g)

Unsaturated zone I Icm--3/g)

Saturated zone (cm-'3/1)

Leach rate )Iyr)

Solubility constant

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

0.000E+00 j 0.0o00+oc I

4.000E+02 |-1.000CE+00

9.550E+02 1-1.000E+00 I.
9.550E+02 |-1.000E00 I
0.000E+00 O.GOOEco0 |

0.000QQOE+00 I 0.00E00

I I

4.C0OO+02 I-1.000E+00

9.550E+02 1-1.000E-00

9.550E+02 |-1.000E+00

0.000E+OO 0.000E.00 |

O.OOOE+00| O.OOOE+00|

I SOLUEKI03)

I

I

I DCNUCC(14)

I DCNUCU(14,:

| DCNUCS014)

I LE5ACH(I4)

1 SOLUBKl14)

I

I DcNUCC)15)

I DCNtUCU ( s5,:

I DCNTUCSIIS)

I ALCACH)

I SOLUBK)15)

I)

RO16IS|
ROI6 |

P016 1

M: . .

19 ...

I)
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Summary : fESfAC Default Parameters

File : Plurbrook Subsurface Modified HL CORE M1X.RAD

I- Site-Specific Parameter Summary (continued)

I
Menu I Parameter

R016

R016

R016

R016

Ro16

R016

R016

ROlS

RQ16

RO16

RO16

R016

R016

R016

RQ1S

ROl6

R016

R016

I

I

I

I

I

I

I

I

I

I

I

I

I

I

ROlS |

R016 |

R016|

R016|R~LI

R016
fOiQ1 I

R016
R016 |

P016 I

R016 |

R016

P016 |

R016

R0216|OIL

R016
ROIG
ROlS

R1l I
R-'l."'

Distribution coefficients for daughter Fe-55

Contaminated zone (cm-3/g)

Unsaturated zone I Icm--3/c)

Saturated zone (cmn3/g9

Leach rate (l/yr)

Solubility constant

Distribution coefficients for daughter Gd-152

Contaminated zone (cm-3/g)

Unsaturated zone 1 (cm'3/gt

Saturated zone (cm-3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter 1-125

Contaminated zone icirm3/g)

Unsaturated zone 1 (cm--3/g)

Saturated zone (cm--3/gS

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Na-22

Contaminated zone (cm-3/9)

Unsaturated zone I (ams-3/9)

Saturated zone Icm" 3/g)

Leach rate (l/yr)

Solubility constant

Distribution coefficients for daughter Nb-94

Contaminated zone (cm--3/g)

Unsaturated zone I Icm--3/9)

Saturated -one (cm--3/gi

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Ni-!9

Contaminated zone 1cm-3/g)

Unsaturated zone I (cm-3/g)

Saturated zone Icmr-;/g)

Leach rate l/y:)

Solubility constant

Distribution coefficients for daughter Np-237

Contaminated =one (cm-3/g)

Unsaturated zone I (cm-3/9)

Saturated zone (cm-3/g)

Leach rate (/yr)

Sclubility constant

I User

I Input

.1.300E+01

| S.910E+.O

| S.9lOE+O

O.OOOE+OI

|0.000E.OC

I-1.0005.05
I-1.000E+O0
| O.OOOE+Ot
I O.OOOE+OC
I 0.0005.00
I
I
I 3.200E+00
| 1.0005E-O

| I.OOO-o1

| o.ooOE+Ot

I 0.000E+O

I 1.000E+01

| 1.000E+0

| 1.000E+01

| 0.000+00

| O.OOOE+00

| 3.250E+02

I 0.0005.00

I0.000E.00
0.000E+00

I0.0005.00

3.2OO0E+1

| 3.200E+OI

I 3.700E+O1
| 0.000E+00

I0.000C400

I-|.000E+00
I- .000E+00

I-l.000E+00

I 0.000E+OO
I 0.0005.00

| Default I

I |i.OOOE+O;

2 1.OOOE+03 |

2 1.000E+03 |

D 1.000E+0O |
j0.0005+00

I I~oe o

III oo~oI

I-1.000E+00 I

p |-1.000E+OO I
*I 0.OOOE+O0 I

I O.OOOE+00 I

I I
I I
I |.OOOE-01 I

I 1.000Z-01 I
I l.000E-OI I

I 0.0005.00o I
I O.OOOE+OO I

I I
I I
I 1.0005.01 I
I I.000E+01 I

I I.000E+01 I

o .0005+oo I
I0.000E.00 I
- I I

II
I 0.0005.00 I
I O.OOOE+0O I

I 0.0005.00 I
I 0.0005.00 I
I O.OOOE+00 I

I I
I I
I 1.000E.03
I 3.000E403
| 1.000E+03

| O.OOOE+O0 I
| 0.000E+OO |

I-1.000E+00 I

1-1.000E+00 I

I-2.000E+03 I

I 0.000r+o0 I

I 0.000E+OO I

Used by RESRAD

lIf different from user input)

1.392E-02

not used

8.249E+02

8 .24 9E+02

E.249E+02

2.237E-04

not used

5.331E-02

not used

1.799E-02

not used

5.676E-04

not used

5.722E-03

not used

2.574E+02

2.574E+02

2.574E+02

7.164E-04

not used

| Parameter

I Name

DCNUCC1l6)

| DCNUCU(16,2)

| DCNUCS116)

| ALEACH116)

| SOLU2Kl16)

I DCNUCC(17)

| DCNUCUl17.1)

| DCNUCS(17)

| ALEACH(17)

| SOLUBK(17)

| DCNJCC(19)

I DCNUCU(l9.1)

| DCNUCS(l9)

| ALEACH(19)

I SOLUBK(19)

DCNUCC(20)

| DCNUCU(20,1)

DCKUCS(20)

I ALEACH(20)

I SOLUBK(201

| DCNUCC(21)

I DCNUCU(21,1)

- DCNUCS121)

ALEACHl21)

I SOLUBK(21)

| DCNUCCl22)

DCNUCU(22. 1)

I DCNUCS122)

| ALEACl(21)

I SOLUBKl22)

| DCNUCC(24)

DCNUCU(24,1)

| D-NUCS(241

I ALEACH124)

| SOLUBK(24)
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Summary : FESRAO Defaolt Parameters

File : Iumorcol: Subsu;rface Modified vi. CC-E H AX.D.AD .

Site-Specific Parameter Summary (continued)

0..;r5 ..

menu I Parameter

R016

V1016
P.016 1
R016 I
R016

R016

R016

R016 I
R016 I
R016

R016

R016 I
fiD16 I

016

R016 I
R016 I
R016 |

R016

R016

R016
_'01 I
R016

R016

R016

P.016

P.016

P.016

P.016

R016

R016

P.016

PR016

P016

R016RG1

Distribution coefficients for daughter Fa-231

Contaminated zone (cm-3/g9

Unsaturated zone I I.m--3/g9

Saturated zone (cm-3/g)

Leach rate I/yr)

Solubility constant

Distribution coefficients for daughter Fb-210

Contaminated zone Icm-3/9)

Unsaturated zone 1 (cm-3/g)

Saturated =one (cm-3/gl

Leach rate f/yr)

Solubility constant

Distribution coefficients for daughter Fu-242

Contaminated :one (cm--3f5)

Unsaturated zone I Icm--3/g)

Saturated zone (cm"3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter fka-226

Contaminated zone Icm-3/9)

Unsaturated zone I Icm' 3/g)

Saturated zone (cm'3/g)

Leach rate I/yr)

Solubility constant

Distributicn coefficients for daughter Ra-226

Contaminated =one (cm-3/9)

Unsaturated zone I (cm-3/9)

Saturated zone icm-3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Tc-99

Contaminated zone (cm- 3/g)

Unsaturated zone I (I-m3/g)

Saturated _one (ce 3/I)

Leach rate f/yr)

Soluoility constant

Distribution coefficients for daughter Th-22F

Contaminated zone Icm-3/9)

Unsaturated zone I Icm-3/9:

Saturated zone (cm-3/9)

Leach rate 1/yr)

Solubility constant

I

1

__4
1
1
1
1
1
1
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

User I
Input I Default

5.OOOE+00 5.000E.OI

5.OOOE+001 5.000E+0O

S.OOOE+01 0 5.000E+0l

O.OOOE+00 I 0.00E+00
O.OOOE+0O 0.000E+0O

l.000E+02 I l.OOOE+02
l.OOOE+02 I l.OOOE+02

0.000E+000 0.OOOE+00

O.OOO+ 00 O.OOOE+00

2.0OOE+03 2 .OOOE+OO

2.000E+03 j 2.000E+03

2.000E+03 I 2.000E+03
2.000E+03 I 2.000E+03

0.000E0 10 I0.00E00.0
0.0000.00 7 .000E.01

7.OOOE+01 I 7.OOE+01
7.000E .01I 7 .0000.01

0.0000.00 I 0.000t.00

7.000E+01I 7.000E+0O

7.000E+01 I 7.000E+Ol
O.OOOE+OO 7 .OOOE:+OO

1.000E+01 t 7.000£+0.

0.000E.00 I 7.000E+oo
0 .0 0 0 0 .0 0 o .0 0 0 0 .0 0,

7.200E.00 0 7.000E+00

7.0000E+OO O.oooE+oo

0.OOE+000 O.OOO+.00

0.00E+00 I O.0OOE+007.0QQE+OO D .OOOE+OO

6.OOOE+0004 6.000404

6.000E+04 I 6.000E.04
6.000E+04 I 6.000E+04
0.000E+00 0.000E.00

O.OOOE400 0.000E+00

I

1

-4-
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

_.673E-03

not used

1.F41E-03

not used

9.230Q-05

not used

___

2.627E-03

not used

DCNUCC(25)

DCNUCU(25,1)

DCNUCS(251

ALrACH (253

SOLUBK(251

DCSUCC(26)

DCNUCU(26, 1)

DCNUCSI26)

ALEACH(26)

SOLUBX(m6)

DCNUCC(31)

DCNUCU(31,1)

DCNUCS(31)

ALEACHI31)

SOLUEK(31)

DCNUCC(32)

DCNUCUI32.1)

DCNUCS(32)

ALEACH(32)

SOLUBK(32)

DCNUCC(33)

DCNUCU(33.1)

DCNUCS(33)

ALSACH(331

SOLUBK(33)

DCNUCC(35)

DCNUCUM 5.1)

DCNUCS (35)

ALUACH (35)

SOLUBK (35)

tDCNUCC ( 36)

DCNUCU (36.1)

DCNUCS (36)

ALEACH (36)

SOLUEK (36)

Used by RESRAD I Parameter

(If different from user input) I Name

_ __

___

2. 627E-03

not used

3.379E-02

not used

3.077E-06

not used
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Summary : RESRkr Defa-lt Parameters

File : Plumbrook Subsurface vC-ified HL CORE MIX.FAD

Site-Specific Parameter Summary (continued)

\4.

Menu

R016 I

ROle

ROlE I

R016

R016

R016

R016

ROlS
R016

R016

RQ16

F016

R016

R016

R016

R016

ROlE6

Role

R016

R016

R01 6

ROle

R016

Roll

R016

R016

Roll

POlE

F016

R017

R017
R017

R017

R017

R017

Parameter.

Distribution coefficients for daughter Th-229

C|ntaminated zone (cm^ 3/g)

Unsaturated zone I (cm'3/g)

Saturated zone (cmi-3/o)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-230

Contaminated zone (cm"3/g)

Unsaturated zone I 1csm-3/9)

Saturated zone (cm--3/g)

Leach rate i/yr)

Solubility constant

Distribution coefficients for daughter Th-232

Contaminated zone Icir-3/9)

Unsaturated zone I tcm-3/g)

Saturated zone 1cr -3/g)

Leach rate 1/yr)

Solubility constant

Distribution coefficients for daughter U-233

Contaminated zone (cm-3/g)

Unsaturated zone I (cm-3/1g)

Saturated zone (cm -3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter U-236

Contaminated zone 1cm-3/g3

Unsaturated zone I (cm--3/g)

Saturated zone (cm- 3/g)

Leach rate 1/yr)

Solubility constant

I User

| Input

6.000Er+

I 6.000Ee+
I6.ooor.I
| 0.000E.)

I O.OOOE+t

6. OOOE+(

1 0.0000cC

I 6.0000cC

I 6.OOOE+C
|6.000OE+O

.1 6.000E-O
I 6.000E+c

I O.OOOE+C

I .OOOE+O

| 5.000E+O

I S.OOOE+O
I O.OOOE+O

0. OOOOE+O
1 2.1200+O

I S.OOOE+O

| 5.000E-0

e 6.4QOE+O
I6.000E-OI
3.653E+0

4.000E-O

4..00E-Ot

6.6000-0:

I. . DOC-0:

I.O0OE+01

D4

D4

74

70

70

14

14

14

10

10

14

14

14

10

i0

I Default I

I I
t 6.000E+04 I
t 6.000E+04. |

t 6.000E+04

0.oooo~oo

6 .OOOE+04

I O.OoOE+OO |
I I
I I
I 6.000E+04

I 6.000E+04

I 6.000E.04

O.DODE+006.000E+04

6.000.E04
I6.000E+04

' O.OOOE+0O

I O.OOOE+OO

0.OOOE+O1

I 5.000E+OI
O .OOOE+OO

I0.0000400
I0.0000+00S.000E+0I

I .000E040
3 .00D0.014 .OOCE+CI

I .0000.00 I| .OOOE-01

I.OOOE+OO

I6.400E+03

I 3.00E0E+OI
I 4.000E-0OI

I7.00CE-OI~
S.OOOE-OlI

2.500E-O1I

i l.0OO0O00 O

Used by RESRAD I Parameter

(If different from user input) I Name

not used

3.077E-06

not used

3.077E-06

not used

3.673E-03

not used

8.697E-04

not used

>0 show! circular AREA.

| DCNUCC137)

| DCNUCU137,1)

| DCNUCS(37)

| ALEACNI(371

I SOLUBKC37)

I DCNUCC(38)

DCNUCU038.1)

| DCNUCS138)

| ALEACH138)

SOLUBt(38)

DCNUCC(39)

DCNUCU139.1)

I DCNUCS(39)

| ALEACHI39)

I SOLUBK(39)

| DCNUCC140)

| DCNUCU(40.1)

| DCNUCS(401

ALEACH(401

SOLUBK(401

DCNTJCC(431

| DCNUCU(43,I)

| DCNUCS(43)

I ALEACH143)

| SOLUBKX43)

I lNHALR

| MLINH

| ED

I sHrI
SPHFI

| rIND

| FOTD

rs

'I
'I

1

0

0

0

0

| Inhalation rate Cm,-3/yr)

| Mass loading for inhalation (g/m'31

| Exposure duration

| Shielding factor, inhalation

| Shielding factor, external gamma

| Fraction of time spet~t indocrs

| Fraction of time spent outdoors (or site)

| Shape factor flag, external gammna

3

6

2

1

I,
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Summary : RESKRhD Default Parameters

< , rile : Flurntrool: Sutsurface Modified HL CORE HIX.RAD

Site-Specific Parameter Summary (continued)

menuI

R017I

R017I

R017

R017

Rtl17I

R017?

R0l1)

Roll

R017

RollI

Parameter

Radii of shape factor array tused if FS - -11:

Outer annular radius Im), ring 1:

Outer annular

Outer annular

Outer annular

Outer annular

outer annular

Outer annular

Outer annular

Outer annular

Outer annular

radius

radius

radius

radius

radius

radius

radius

radius

radius

(ml. rino 2:

tml. ring 3:

(ml, ring 4:

(ml, ring 5:

(ml. ring 6:

(ml, rirng 7:

(ml, ring E:

(mln, ring 9:

(ml. ring 10:

R0O17

R017

R017

Roll

R017

R017

R017

R017

Roll

R~ 7

R017

R017

R017

R017

R018

R018

RQ1 7

R018

R018
Rol 7

R018

RC18

R018

R018

R018ROlE

RC18

ROli7

ROlE

ROlE7

R019

rn19

aR .

R019

I Outer annular radius (ml, ring 11:

| Outer annular radius (ml, ring 12:

| Fractions of annular areas within ARE.:

I Ring I
Ring 2

| Ring 3

| Ring 4

R Ring 5

| Ring 6

1 Ring 7

Ring a

Ring 9

R hing 11
| Ring 2II Ring 12

| Fruits, vegetables and grain corsumption (kg/yrl

| Leafy vegetable consumption (k:g/yr)

| Milk consumption tL/yr)

m Meat and poultry consumption )ko/yrl

| Fish consumption (kg/yr)

| Cther seafood consumption (kg/yr)

I Soil ingestion rate !g/yr)

| Drinking water intake (L/yr)

| Ccntamination fraction of drinking water

| Contamination fraction of household water

| Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

I Contamination fraction of plant food

I Contaminaticn fraction of meat

| Contamination fraction of milk

| Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat IL/day)

Livestock water intake for milk (L/day)

| Livestock soil intake (kg/day)

| User

I Input

Inot used
Inot used
Inot used

not used

Inot used
Inot used
Inot used
Inot used

Inot used
Inot used
Inot used
Inot used

Inot used
Inot used
Inot used
Inot used
Inot used
Inot used
Inot used
I not used

| not used

I not used

I not used

not used

I _200E+0)

I .600E.Ol

I0.O000eoc
1 .630E*03

I4.180E+02
| n.ot0eOC

| not used

I* .OODE-0l

I .000E400

I1.000E.00

e .500E.00

I1.7005.01
I5.OOOE+02

1 .600E.02

I5.000E-Cl

i Default

I 5.000E+01

7.071E+01

| 0.000E+00

| O.0OOE+00 |

0.000E+00 |

| 0.000E+00

| .000E+00 |

Io.ooot+00
| 0.000E+00 |

| 0.000E+00 |

| 0.000E+00 |

| 0.000E+00 |

I I
I 1.000E.00 |

| 2.732E-01
| 0.000E+00 |

| 0.000E+00

| 0.000E+00 |

| 0.000E+00|

| 0.000E+00 |

| 0.000E+00 |

| 0.000E+00 |

|9.OOOE+OO

I I
| 1.00E+02 |

| 1.400E-0CI|

| 9.200EO1 |

| 6.300E0

| 5.400CEt |

| 9.0ooE-ClI|

| 3.60oE.+o I

I 5.000E+02
I l.OOO'tOO I

I1.6000402

| 5.000E-0I|

1 6.eo005o1 I
| 5.5005401I

t 1.6005.02 |

| S.OOOE-0OI|

Used by RESRAD

(If different frorn user inpu
I

t) 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:

RAD SHAPES 1)

RAPD SHAPEt 2)

RADSHAPEt 3)

RAD_SHAPr( 4)

FRD SHAPE) 5)

RADSHAPE) 6)

RXD SHAPEt 7)

RXDSHAPEt 81

RAD SHAPE) 91

FADSHAPEtlOI0

RADSHAPECllI

RAD_SHAPE(121

FRACAI 1)

FRACAC 2)

FRACA( 3)

FRACA( 4)

FRACAU 5)

FRACAI 6)

FRACAt 7)

FRACP.t 8)

FRACAC 9)

FRCAC(10)

FRACA(1)

FPACA(12)

DIETtl1)

'DIET(2)

DIETC3)

DIET(4)

DIET(5)

DIET(6)

SOIL

DWI

FOW

FHHW

FLW

FIRW

FR9

FPLANT

FMEAT

FMILK

LFIS

LFI6

LWI'

LWI6

LSI

Fax

I,

ramete r

lame

I

I

I
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SumvSuary : RESPAD Default Faraneters

File : jium.irook Subsurface Modified ML CORE HI-X.FADr

Site-Specific Parameter Summary (continued)

I User I

I Input IMenu I

P019 I
h519 I
R019 I
R0l9 I

R019 I

R019 I

hI9
RIS

P19B I
P19e I

I Used by RESRPD I Parameter

Default I (If different from user input) I NameFarameter

Mass Icading for foliar deposition (qlm''3)

Depth of soil mii::ing layer (m)

Depth of roots (m)

Drinl:ing water fraction fromr 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

Wet weight crop yield for Leafy

Wet weight crop yield for Fodder

0.g/m"2)

Ckg/rr,12)

I kg/ml 2)

R19E | Growing Season for Non-Leafy (years)

R19B | Growing Season for Leafy (years)

f19B | Growing Season for Fodder (years)

f19B | Translocation Factor for Non-Leafy

R19B Translocation Factor for Leafy

R19SB Translocation Factor for Fodder

P19B | Dry Foliar Interception Fraction for Non-

R19B | Dry Foliar Interception Fraction for Leaf:

f19B | Dry Foliar Interception Fraction for Fodd

R19 | Wet Foliar Interception Fraction for Non-:

> . Wet Foliar Interception Fraction for Leaf:

Wet roliar Interception Fraction for Foddi

ii9E Weathering Removal Constant for Vegetation

Leafy

y

er

Leafy

Jer

C1 1
C14 I
C14 I
C14 I

C14 I

C14 I
C14 I
C14 1

| 1.000E-04 I.OOOE-04

| 1.5DOE-01 | 1.500E-01

| 9.000E-01 | 9.000E-01

I.OOOE+00 I.OOOE+00O|

| not used i l.000E+0

1.OOOE+|00 I.00E0600

| 7.000E-01 | 7.000E-01

| 1.500E+00 | 1.500E+00

I.I00E+0D | I.100I+00 I
I.7.00-01 1.7COE-01I

| 2.500E-01 | 2.500E-01 I
| 8.000E-02 | 8.000E-02 |

I.000E-01 | l.000-01

1.0000E+0 | 1.0000E+0

| 1.000E+00 I1.0000E+0

r 2.50CE-01 | 2.500E-01I

| 2.500E-01 | 2.500E-01I

| 2.500E-01 | 2.500E-01

I 2.500E-01 | 2.50OE-01I

2.500E-01 i 2.5006-01 I
| 2.5006-01 | 2.500E-01

| 2.000E+01 | 2.000.E01

I 2.0000E-5 | 2.000E-05 |

| 3.000E-02 | 3.000E-02 |

| 2.000E-02 | 2.000E-02 |

| 9.800E-01 | 9.800E-01I

3.000E-01 | 3.000E-01 I
| 7.000E-07 | 7.000E-07

i.OOO0-10 1 1.OOO0-10 i
8.0006-01 I 8.000E-01I

| 2.0006-01 | 2.0006-01I

| 8.894E401 | 8.894E6.0|

: I I I
| 1.400E+01 | 1.400E+601

| 1.OOE+00 1.0COE+.00

| 1.OOOE+00 | 1.000+0C I
| 2.000E+01 | 2.000E.01 I

| 7.000E+00 | 7.0000E+0 |

| 7.0006+00 D 7.000E+00

1.0006+00 1l.OO0+O. |

I.OOO+.00 | 1.0000E+0

| 4.5006.01 | 4.500E+01 I

| not used l.500E-01I

| not used | 2.400E+00

| not used I 4.000E-01

IMLrD
1DM

DROOOT
fFGWDW

IFGWHH
IFGWLV
IFGW'IP

IYV (2)

TC 162)
TE T(3)

ITIV(l)
ITIV(2)
ITIV13)

RDRY C?2)

I W6T (1)
R WET (2)
R WET C31
WLPAM

CI C2WTR

IC12CZ
CSOIL

ICAIR
IDMC
I 6VSN

P6VSN

AVFG4

AVFG5

Ico2Fr

ISTOPT 1)
STOP- TI2)

STOP- T(3l

ISTORPTM4
STOPT(51

STOP_ TI6)

STORP Ti?)

STOP_ T()

ISTCR_ 7(9)

lFLOORI
IDENSFL
TPCV

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

C-12 concentration in contaminated soil (9/g)

Fraction cf vegetation carbon from soil

Fraction cf vegetation carbon frorr air

C-14 evasion layer thickness in soil tm)

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

C-12 evasion flux rate from soil (I/sec1

Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

DCF correction factor for gaseous forms of C14

STOR | Storage times of contaminated foodstuffs (day

STOR Fruits, non-leafy vegetables, and grain

STOR | Leafy vegetables

STOR j Milk:

STOR | Meat and poultry

STOR | Fish

STOR | Crustacea and mollusks

STOP I Well water

STOR I Surface water

STOR | Livestock fodder

Thickness of building foundat'on (n)

RO.1. 1 Bulk density of building foundation (g/cm'*3)

R021 I Total porosity of the cover material

'5):
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Summary: FESFRA Default Parameters

_J~ File : Plu-norook Subsurface Mz::fied HL CORE MZX.P.AO

Site-Specific Parameter Summary (continued)

C.I
menu P Farameter

P.021 Total porosity of the building foundation

fi021 Volumetric water content cf the cover material

fi021 Volumetric water cor.tent of the foundation

R021 D Oiffusion coeff:cient for radon 9as lm/sec):

fi021 | in cover material

fi021 | if foundation material

R021 | in contaminated :cne soil

i21 R Radon vertical dimension of mi:cing (m)

R021 | Average building air exchange rate (1/hr)

R021 | feight of the building troom) (m)

R021 | Building interior area factor

R021 | BuildIng depth below ground surface tmt

fi021 | Emanating power of Rn-222 gas

fi021 | Emanating power of Rn-220 gas

TITL | Number of graphical time points

TITL | Maximum number of integration points for dose

TITL | Maximum number of integration points for risk

I user

I input

I
Inot used

I not used

I not used

n

I not used

I not used

I not used

I not used

| not used

I not used

I not used

I not used

I not used

I not used

I
I 32

I 17

I1

I I
| Default |

I I
i| l.OOOE-O1I|

i 5.000E-02

I 3.OOOE-02

I 2.000E-06 I
t 3.000E-07 |

I 2.000E-06 |

I 2.000E+50 |

I 5.OOOE-0OI|

t 2.50C400 |

I 0.000CE+O0
I-1.000E400 |

I 2.500E-01 |

I 1.500E-C1I

I I

Used by R.ESRAD

If different from user input)

I Parameter

I Name

I

I TPFL

I PB20cV

I PHiorL

I DIFCV

I DIFFL

I DIFCZ

I HMIX

I REXG

I HRPM

I rAI

| Dt rL

I EMANAI)

I EtANAt(2)

I
I NFTS

I LYMAX

IYMX

��U Summary of Pathway Selections

Pathway | User Selection

I-- external gamma I active

2 -- inhalation tw/c radon) | active

3 -- plant ingestior. active

4 -- meat ingestion active

5 -- milk ingestion active

6 -- aquatic foods I active

7 -- drinking water | active

e -- soil ingestion I active

6 -- radon | suppressed

Find peak path-ay doses | active
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Sumrnar' : FESFAZ 0efacl: Parameters

File : P-luza-cok Subsur:ace Mc:fied HIL COfRE HIX.RAD

Contamrinated Zone Dimensions
I...4..

Area: 3850.00 square meters

Thickness: 3.00 meters

Cover Depth: 0.00 meters

'nitial Soil Concentrations, pCi/g

Am-24:

C-14

Cmri~4!

Co-60

Cs-13'

H-3

Hi-63

Pu-231

Pu-235

Pu-241

Sr-90

U-234

U-235

U-238

I 4.100E-01

1.970E+00

5 7.000E-02

6.500E-01

7.804E001

8.300£-01

3.090E0OD

8 6.000E-02

9 5.900E-OI

I P.100E-01

1.323E+01

1.400E-01

1.000E-02

1.100E-01

Total Dose TDOSElt), mrem/yr

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

Total Mi:ture Sum MMtl - Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E400 3.000E400 2.0000E+0 3.0000E+1 l.00E+02 3.000E.02 1.000E+03

TDOSE(t): 1.404E403 1.321E+03 1.174E+03 7.805E+02 2.523E+02 9.772E000 2.998E+00 1.417E000

M(t): 5.616E001 5.286E+01 4.696E+01 3.122E+01 1.009E+01 3.909E-01 1.199E-01 5.669E-02

y, !im TDOSEWt): 1.404E003 mrem/yr at t - O.O0OC00 years
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SLnmmary : RESRAD Default Parameter-

ri Ple : Plumbrco Sursur face Mcdified HL CORE x::X.F8'.

r..
Nuclide Parent BRF(!)

ci) (i)

lrdividual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

U-234 Pu-238

U-234 U-234

U-234 UL-238

U-234 zS(j):

Th-230 Fu-23P

Th-230 0-234

Th-230 U-238

*Th-230 jSlj):

Fa-226 Pu-238

Rka-226 U-234

Ra-226 U-238

fa-226 ZS~j):

Pt-210 Pu-238

Pb-210 U-234

Pb-210 U-238

Pb-210 ZSIi):

1.O00E+OC

1.000:E+C

1.OOOE+OQ

l.OOEOOO

l .OQCE+ OO

1.000E+00

1.000:E400

1.00OE400

l.00OE+00

1.000+0

1.000E+O0

1.000E+00

SIJt), pCi/g

t- O.OOOE+O0 1.COOE0OO 3.O0E0:00 1.000E+01 3.OQE+01 1.OOOE+02 3.000E+02 1.OOOE+03

O.OOOE-00 1.693E-0? !.035E-07 1.627E-06 C.475E-06 1.114E-OS 1.618E-OS 9.546E-06

1.400E-01 1.3993-CI 1.396t-01 1.388E-D1 1.364E-C1 1.283E-01 1.078E-01 5.85OE-02

O.OOOE+OG .116E-07 9.331E-07 3.091E-06 9.114E-06 2.eSPE-0S 7.204E-05 1.305E-04

2.400E-01 1.399E-01 1.396E-01 1.388E-01 1.364E-01 1.283E-01 1.07SE-01 5.864E-02

C.OOOE+0O 7.633E-13 6.829E-12 7.433E-11 6.313E-10 5.780E-09 3.221E-08 1.156E-07

0.000OE+0 1.260E-06 3.776E-06.2.255E-OS 3.731E-OS 1.206E-04 3.320E-04 8.350E-04

O.OOOE+OO 1.403E-12 1.261EI-11 1.395E-10 1.241E-09 1.324E-08 1.062E-07 7.989E-07

C.OOOE+OO 1.260E-06 3.776E-06 1.255E-OS 3.731E-OS 1.206E-04 3.322E-04 8.359E-04

O.CQOE+OG 1.102E-16 2.958E:-15 1.073E-13 2.731E-12 a.276E-11 1.319E-09 1.155E-OS

O.OOOE1O0 2.726E-10 2.4471E-09 2.694E-08 2.362E-07 2.39SE-06 1.686E-05 E.829E-OS

O.OOOE10 2.024E-I 5.453E-15 2.003E-13 5.279E-12 1.799E-IC 3.856E-09 6.621E-OS

O.OOE+0OO 2.726E-10 2.447E-09 2.694E-08 2.362E:-07 2.399E-06 1.687E-05 8.837E-05

O.OOOE1 O 6.514E-I9 C.775E-17 7.863E-15 5.374E-13 3.901E-11 9.912E-10 1.047E-O0

O.OOOE+OO 2.802E-12 7.430E-11 2.584E-09 5.8P6E-08 1.318E-06 1.341E-OS 8.06SE-05

O.OOOE+OO 1.563E-1- 1.247E-16 1.462E-14 1.029E-12 F.292E-11 2.S07E-09 6.053E-o8

O.OOOE+00 2.802E-12 7.43CE-lI 2.584E-09 5.M81E-08 1.318E-06 1.342E-05 8.075E-05

., - 5b

U-235

U1-235

U-235

Fa-231

Pa-231

Fa-231

Pv-239 1.008E.00

Pu-239

U-235

S Ij):

l.0001400

1. 00 0E+00

5.900E-01 5.899E-Cl 5.697t-01 5.892E-01 5.875E-01 5.817E-01 5.653E-01 5.117E-01

O.OOOE+00 5.80SE-10 1.741E-09 5.781E-09 1.7178-CS 5.525E-08 1.501E-07 3.5B1E-07

1.000-C2 9.991E-C3 9.974E-03 9.913E-03 9.742E-03 9.167E-03 7.703E-03 4.191E-03

1.OO0E-02 9.591E-03 9.974E-03 9.913E-03 9.742E-03 9.167E-03 7.704E-03 4.191E-03

Q.OQOE.OO 6.138E-1S 5.507E-14 6.052E-13 5.2EOE-12 5.270E-11 3.545E-10 1.650E-09

0.OOCOE0C0 2.111IE-C7 6.304E-07 2.068E-06 .5.929E-06 1.690E-0S 3.298E-OS 2.953E-05

O.OOOE+OQ 2.111E-07 6.304E-07 2.068E-06 5.929E-06 1.690E-05 3.298E-OS 2.953E-05

Pu-239 I.OOCE-OO

U-235 1.O05E+OO

-Sljl:

Ac-227 Fu-239 1.00E+00

Ac-227 U-235 1.000E.00

Ac-227 rSIj):

Sr-90 Sr-90 1.000E+00

U-23E P-2if 1.000E+00

O.001E+00 6.449E-17 1.702E-15 5.836E-14 1.282E-12 2.634E-11 2.414E-10 1.254E-09

C.OOOE+00 3.317E-09 2.e97E-08 2.906E-07 1.992E-06 1.038E-OS 2.471E-OS 2.334E-05

0.OOE+00 3.317E-09 2.P97E-08 2.906E-07 1.992E-06 1.038E-OS 2.471E-05 2.335E-05

1.323E+01 1.230E+01 1.063E+01 6.364E+00 1.487E+00 9.058E-03 4.246E-09 2.994E-31

1.100E-01 1.099E-CI 1.097E-01 1.090E-01 1.072E-O1 I.OOPE-OI E.474E-02 4.61CE-C2

ERF(ii is the branch fraction of the parent nuOlide.

RESCALC.1:XE execution time - 29.95 seconds

:.. :'
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Summary: R70S~D Default Parareters

File : Flumbzook Subsurface Modkfied El COFE M1X.FR.r

Total Dose Contributicrns TDOSE(ip,t) for Individual.Radionuclides (11 and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - O.OOE+O0 years

Water Independent Pathways UInhalation excludes radon)

Ground

Radio-

INuclide rnrem/yr fract.

Am-241 1.128E-03 0.0000

C-14 4.263E-06 0.0000

Cm-245 9.395E-03 0.0000

Co-60 3.794E+00 0.0027

Cs-137 9.962E001 0.0709

H-3 O.ODOE+00 0.0000

14i-63 C.QOE+CQ 0.0000

Pu-238 3.726E-06 0.0000

Fu-239 6.91iE-05 0.0000

Pu-241 1.702E-05 0.0000

Sr-90 1.212E-01 0.0001

U-234 2.247E-05 0.0000

U-235 2.971E-03 0.0000

U-238 6.482E-03 0.0000

Total 1.036E+02 0.0737

Inhalation Padon Plant Meat Milk

mrem/yr tract. mrem/yr tract. mreun/yr tract. rrem/yr fract. mrem/yr fract.

5.260E-04 0.0000

3.055E-04 0.0000

9.216E-05 0.0000

3.83dE-07 0.0000

7.022E-06 0.0000

2.189E-04 0.0000

5.586E-06 0.0000

6.776E-05 C.0000

7.321E-04 0.0000

1.F69E-05 0.0000

4.835E-05 0.0000

5.343E-05 0.0000

3.557E-06 0.0000

3.753E-05 0.0000

2.112E-03 0.0000

0.0000.00 0.0000

0.000E+00 0.0000

0.000E.00 0.0000

0.000E.00 C.0000

0.000E+00 0.0000

0.OOE+00 O.0000

O.0OE+00 0.0000

0.00E+00 0.0000

O.OOOE+00 0.0000

0.000C+00 0.0000

0.000E+0 0.0000

0.000+00 0.0000

O.OCOE+00 0.0000

O.OOOE+00 0.0000

1.388E-01 0.0001

1.615E+00 0.0012

2.439E-02 0.0000

1.213E-01 0.0001

1.417E+01 0.0101

8.173E-03 0.0000

8.239E-03 0.0000

1.781E-02 0.0000

1.945E-01 0.0001

5.261E-03 0.0000

5.454E+01 0.038e

9.213E-03 0.0000

6.219E-04 0.0000

6.881E-03 0.0000

1.971E-03 0.0000

7.795E-01 0.0006

1.367E-04 0.0000

2.003E-02 0.0000

4.999E+00 0.0036

4.877E-04 0.0000

4.263E-04 0.0000

S.057E-04 0.0000

5.523E-03 0.0000

1.466E-04 0.0000

2.493E+00 0.0018

3.650E-04 0.0000

2.475E-05 0.0000

2.726E-04 0.0000

8.302E+00 0.0059

1.819E-04 0.0000

4.723E-01 0.0003

3.195E-05 0.0000

7.161E-03 0.0000

4.246E+00 0.0030

9.959i-04 0.0000

5.646E-03 0.0000

1.167E-05 0.0000

1.274E-04 0.0000

3.588E-06 0.0000

2.592E+00 0.0018

1.521E-03 0.0000

3.025E-04 0.0000

1.136E-03 0.0000

7.328E+00 0.0052

Soil

mrem/yr tract.

2.101E-02 0.0000

2.330E-05 0.0000

3.6900E-03 0.0000

2.297E-04 0.0000

5.362E-02 0.0000

3.933E-07 0.0000

2.496E-05 0.0000

2.695E-03 0.0000

2.943E-02 0.0000

7.960E-04 0.0000

2.751E-02 0.0000

5.580E-04 0.0000

3.762E-05 0.0000

4.168E-04 0.0000

1.400E-01 0.00010.000E+00 0.0000 7.086E+01 0.0505

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

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

Water Dependent Pathways

Water Fish Rador. Plant Meat Milk All Pathways-

Radio-

1uclide zrem/yr tract. mrerr.!yr tract. mrem/yr

Arn-241 1.600E+00 0.0011 3.0Q2E-03 0.0000 O.OOE0

C-14 3.704E-03 0.0000 1.224E-02 0.0000 O.OOOE+O

Cm-245 9.0870E-0 0.0001 1.757E-04 0.0000 O.COOE+0I

Co-60 4.513E-01 0.0003 e.726L-03 0.0000 0.000+0

Cs-137 2.692E+02 0.1917 3.471E+01 0.0247 O.OQOE+OI

H-3 2.703E-02 0.0000 1.773E-06 0.0000 O.OOOE+0O

14i-63 2.624E-02 0.0000 1.691E-04 0.0000 0.000E+01

Pu-23e 5.62E-02 0.000QC 1.087E-04 0.00Q00 0.000E+1

Pu-239 6.139E-01 0.0004 1.i87E-C- 0.000Q G.OODE00Q

Pu-241 2.342E-02 0.0000 4.517E-05 0.0000 O.COOE+0 t

Sr-90 2.485E.02 0.1770 9.614E-01 0.0007 O.OOE+CC

U-234 8.914E-02 0.0001 5.744E-05 0:0000 O.OOEO+C

U-235 6.041E-03 O.0OOO 3.893E-06 0.0000 O.0QOE+OC

t-238 6.658E-02 0.0000 4.290E-05 0.OO O.OOE+O

tal 080 0.370Q .569E+01 0.0254 Q.OOQE+CQ

'Soi.;tof all water independent and dependent pathways.

tract. mrerm/yr tract. mrem/yr tract. mrem/yr tract. mrem/yr tract.

0 0.0000

0C.0000

D 0.0000

P 0.0000

D 0.0000

)0.0000

la 0.0000

) 0.0000

1 0.0000

) 0.0000

) 0.0000

;0.0000

0.0000

)0.0000

9.0100-01 0:000o

6.054E-03 0.0000

5.118E-02 0.0000

2.586E-01 0.0002

1.530E+02 0.1089

1.309E-02 0.0000

1.494E-02 0.0000

3.166E-02 0.0000

3.480E-01 O.CO02

1.;15E-02 O.OO0

1.492E+02 0.1063

5.022E-02 0.0000

3.403E-03 0.0000

3.751E-02 0.0000

3.039E+02 0.2164

1.133;-03 Q.0OD0

i.167E-03 0.0000

2.586E-CS 0.OOO

1.282E-01 0.0001

3.148E+02 0.0817

1.992E-03 0.0000

1.861E-03 0.0000

7.9S6E-OS 0.0000

8.695E-04 G.OOOC

2.762E-05 0.0000

2.846E+01 0.0203

4.293E-04 0.0000

3.059E-05 0.0000

2.2060-04 0.0000

1.434E+02 O.lC21

2.530E-04 0.0000

4.766E-03 0.0000

1.436E-05 0.0000

7.151E-02 0.0001

1.707E.02 0.1215

6.144E-03 0.0000

4.155E-02 0.0000

4.4530-06 O.OO0C

4.:55E-OS O.C0OO

2.413E-06 O.Q000

3.959E+01 0.0282

4.230E-03 0.0000.

2.851E-04 0.0000

3.159E-03 0.0000

2.104E.02 0.1498

2.6750.00 0.0019

2.897E+00 0.0021

1.8000-01 0.0001

4.861E+00 0.0035

8.655E+02 0.6163

5.814E-02 0.0000

9.909E-02 0.0001

1.092E-01 0.0001

1.192E+00 0.0008

4.289E-02 0.0000

5.265E+02 0.3749

1.558E-01 0.0001

1.353E-02 0.0000

1.228E-01 0.0001

1.404E+03 1.0000
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Sumrary : FE RAD Default Parameters

File : Flumbrook Subsuzface Modified HL CORE MIX.PAD.

(21
Total Dose Contributions TDOSElip.t) for Individual Radionuclides Ci) and Pathways (p)

A- mrem/yr ard Fraction of Total Dcre At t - 1.0000E00 years

Water Independent Pathways lInhalation excludes radon)

Ground

Radio-

Nuclide ,nrem/yr fract.

An-241 7.114E-03 0.0000

C-14 4.628E-07 0.0000

Cm-245 9.393E-03 0.0000

Co-60 3.291E+00 0.C.25

Cs-137 9.472E-01 0.0717

N-3 C.000E+00 0.0000

Ni-63 C.000.E0O 0.0000

Pu-238 3.696E-06 0.0000

Pu-239 6.909E-05 0.0000

Pu-241 3.B24E-05 0.0000

Sr-90 1.127E-01 0.0001

U-234 2.246E-05 0.0000

U-235 2.969E-03 0.0000

u-23e 6.477E-03 0.0000

Total 9.815E+01 0.0743

Inhalation

mremSyr fract.

5.250E-04 0.0000

3.317E-05 0.0000

9.222E-05 0.0000

3.329E-07 0.0000

6.677E-06 0.0000

5.069E-05 0.0000

5.5140-08 0.0000

6.722E-05 0.0000

7.320E-04 0.0000

2.039E-05 0.0000

4.495E-05 0.0000

5.33SE-05 0.0000

3.554E-06 0.0000

3.750E-05 0.0000

1.667E-03 0.0000

Radon Plant

mremlyr fract.

0.0000.00 0.0000

0.0000.00 0.0000

0.OOO00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

0.000E+O 0.0000

0:000t+00 0.0000

0.0000+00 0.0000

0.0000.00 0.0000

C.OOOE00 0.0000

O.OOOE+00 0.0000

0.000400 0.0000

0.0000+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

mrem/yr fract.

1.386E-01 0.0001

1.798E-o0 0.000O

2.441E-02 0.0000

l.C52E-01 0.0001

1.347E0.0 0.0102

1.915E-03 0.0000

8.133E-03 0.0000

1.767E-02 0.0000

3.945E-02 0.0002

5.442E-03 0.0000

5.012E+01 0.0384

9.205E-03 0.0000

6.234E-04 0.0000

6.875E-03 0.0000

6.488E0t1 0.0492

meat

mrem/yr Sract.

1.967E-03 0.0000

9.418E-02 0.0001

1.393E-04 0.0000

1.737E-02 0.0000

4.755E+00 0.0036

1.195E-04 0.0000

4.208E-04 0.0000

5.017E-04 0.0000

5.522E-03 C.0000

1.458E-04 0.OOO0

2.322E0.0 00.001

3.647E-04 b.0000

2.507E-05 0.0000

2.724E-04 0.0000

7.197E000 0.0054

Milk

mrem/yr tract.

1.816E-04 0.0000

5.547E-02 0.0000

;.196E-05 0.0000

6.213E-03 0.0000

4.039E+00 0.0031

2.404E-04 0.0000

5.574E-03 0.0000

1.158E-05 0.0000

2.274E-04 0.0000

3.981E-06 0.0000

2.412E+00 0.0018

1.520E-03 0.0000

1.024E-04 0.0000

1.135E-03 0.0000

6.522E400 0.0049

Soil

mrem/yr fract.

2.097E-02 0.0000

2.530E-06 0.0000

3.693E-03 0.0000

1.992E-04 0.0000

5.09BE-02 0.0000

9.109E-08 0.0000

2.464E-05 0.0000

2.673E-03 0.0000

2.942E-02 0.0000

8.235E-04 0.0000

2.558E-02 0.0000

5.576E-04 0.0000

3.762E-05 0.0000

4.164E-04 0.0000

1.354E-01 0.0001

Tctal Dose Contributions TDOSEiip t) for Individual Radionuclides (11 and Pathways 1p)

As mrem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Dependent Pathways

Iater Fish Radon Plant Meat Milk All Pathways

Radio-

Nuclide nrem/yr fract. mrem/yr tract. mrem/yr fract.

Am-241 1.!960.00 C.0012 3.085E-03 0.0000 0.0000+00 0.0000

C-24 4.025E-04 0.0000 1.346E-03 0.0000 0.0000E00 0.0000

Cr.-245 9.092E-02 0.0001 1.758E-04 0.0000 O.OOOE000 0.0000

Co-60 3.914E-01 0.0003 7.567E-03 0.0000 0.000E+00 0.0000

Cs-137 2.559E+02 0.1937 3.299E010 0.0250 O.OOOE+00 0.0000

H-3 6.265E-03 0.0000 4.132E-07 0.0000 O.OOOE+00 0.0000

Ni-63 2.5e9E-02 0.0000 1.669E-04 0.0000 0.000E+00 0.0000

Pu-238 !.575E-02 0.0000 1.078E-04 0.0000 0.000E+00 0.0000

Pu-22F 6.136E-01 O.C005 1.286E-03 0.0000 O.OOOE+00 0.0000

Pu-241 2.748E-02 0.0000 5.301E-05 O.OOC 0.0000E+00.0000

Sr-90 2.310E+02 0.174F 8.937C-01 0.0007 0.00O0+00 0.0000

13-234 8.904E-02 0.0001 5.737E-05 0.0000 0.000E-00 0.0000

U-235 6.059E-03 0.0000 3.906E-06 0.0000 0.000E+00 0.0000

u-23e 6.650E-02 0.0001 4.25E0-05 0.0000 O.OOOE+00 0.0000

2 4tal 8.e98E+02 0.370' 3.390E+Cl 0.0257 O.OOOE+OO 0.0000

.: . f all water independent and dependent pathways.

mremS/y'r Sract.

8.989E-O1 0.0005

6.742E-04 0.0000

5.121E-02 C.OCOO

2.243E-0 C 0.0002

1.4540.02 0.101

3.066E-03 0.0000

1.474E-02 0.0000

3.140E-02 0.000o

3.456E-C0 0.00C3

1.544E-02 C.0000

1.367E.C2 0.2050

5.0160-02 0.0000

3.414E-03 0.0000

3.746E-02 0.0000

2.6580E02 0.2163

mren dyr fract.

1.130E-03 0.0000

'.678E-04 0.0000

2.596E-05 0.0000

1.112E-01 0.0001

1.092E+02 0.0826

4.736E-04 0.0000

1.837E-03 0.0000

7.895E-05 0.0000

E.690E-04 O.COOO

2.993E-05 0.0000

2.64PE+01 0.0200

4.288E-04 0.0000

3.243E-05 0.0000

3.202E-04 0.0000

1.358E002 0.1028

mrem/yr fract.

2.524E-04 0.0000

5.261E-04 0.0000

1.437E-05 0.0000

6.202E-02 0.0000

1.623E.02 0.1228

1.432E-03 0.0000

4.100E-02 0.0000

4.421E-06 0.0000

4.853E-05 0.0000

3.112E-06 0.0000

3.681E+01 0.0279

4.225E-03 0.0000

2.848E-04 0.0000

3.156E-03 0.0000

1.992E.02 0.1507

inrem/yr fract.

2.669E000 0.0020

3.32BE-01 0.0003

I.801E-01 0.0001

4.217E+00 0.0032

8.228E+02 0.6227

1.356E-02 0.0000

9.779E-02 0.0001

1.083E-01 0.0002

1.292E+00 C.0009

4.948E-02 0.0000

4.8950+02 0.3704

1.556E-01 0.0001

1.355E-02 0.0000

2.227E-01 0.0001

1.321E+03 1.0000
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Summary : rESPkA Cefault Parameters

r Eile : Plumbrook Subsurface Mcdified HL CORE M1X.FAD

Total Dose Cont:ibutions TDOSE(ipRt) for Individual.Radionuclides li) and Pathways Ip)

As mrem/yr and Fraction of Total Dose At t - 3.000CE00 years

Wate: Independent Pathways (Inhalation excludes rador;

Ground

Radio-

Nuclide mrem/yr Sract.

Am-241 7.086E-03 0.0000

C-14 5.434E-09 0.0000

Cm-245 9.389E-03 O.OODO

Co-60 2.477E+00 0.0021

Cs-1;7 8.564E+01 0.0729

14-3 O.OOOE+00 0.0000

Ni-63 0.000E-00 0.0000

Pu-238 3.637E-06 0.0000

Pu-239 6.907E-05 0.0000

Pu-241 7.761E-05 0.0000

Sr-90 9.743E-02 0.0001

U-234 2.243E-05 0.0000

U-235 2.964E-03 0.0000

U-23E 6.465E-03 0.0000

Total 8.S24E+01 0.0752

Inhalation

mrem/yr fract.

5.22SE-04 0.0000

3.095E-07 0.0000

9.235E-05 0.0000

2.50SE-07 0.0000

6.037E-06 0.0000

2.716E-06 0.0000

5.373E-08 0.0000

6.615E-05 0.0000

7.317E-04 O.QOOQ

2.166E-05 0.0000

3.885E-05 0.0000

5.329E-05 0.0000

3.550E-06 0.0000

3.743E-05 0.0000

1.577E-03 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.0000.00 0.0000

C..000.0+ 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.0000+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr tract.

1.380E-01 0.0001

2.111E-03 0.0000

2.444E-02 0.0000

7.91SE-02 0.0001

1.218r.01 0.0104

1.026E-04 0.0000

7.925E-03 0.0000

1.739E-02 0.0000

1.944E-01 0.0002

5.777E-03 0.0000

4.384E+01 0.0373

9.189E-03 0.0000

6.266E-04 0.0000

6.863E-03 0.0000

5.651E+01 0.0481

Meat

mremlyr fract.

1.959E-03 0.0000

1.106E-03 0.0000

1.404E-04 0.0000

1.307E-02 0.0000

4.299E000 0.0031

6.406E-0S 0.0000

4.101E-04 C.0000

4.937E-04 0.0000

5.520E-03 0.0000

1.443E-04 0.0000

2.006E+00 0.0017

3.641E-04 0.0000

2.570E-05 0.0000

2.719E-04 0.0000

6.32SE+00 0.0054

Mill..

mrern/yr fract.

1.808E-04 0.0000

6.515E-04 0.0000

3.198E-05 0.0000

4.675E-03 0.0000

3.652E+00 0.0031

:.288E-05 0.0000

5.432E-03 0.0000

1.140E-05 0.0000

1.274E-04 0.0000

4.709E-06 0.0000

2.085E+00 0.0018

1.517E-03 0.0000

1.023E-04 0.0000

1.133E-03 0.0000

5.751E+00 0.0049

Soil

mrem/yr fract.

2.088E-02 0.0000

2.970E-08 0.0000

3.698E-03 0.0000

1.499E-04 0.0000

4.610E-02 0.0000

4.881C-09 0.0000

2.401E-05 0.0000

2.631E-03 0.0000

2.942E-02 0.0000

8.741E-04 0.0000

2.211E-02 0.0000

5.566E-04 0.0000

3.763E-05 0.0000

4.157E-04 0.0000

2.269E-01 0.0001

Total Dose Contributions TDOSC(i,pt) for Individual Radionuclides (i) and Pathways 1p)

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

Water Dependent Pathways

Water

Radio-

NuclIde mres/yr fract.

Am-241 1.589E+00 0.0014

C-14 4.721E-06 0.0000

Cm-245 9.107E-02 G.CCG1

Co-60. 2.943E-01 0.0003

Cs-137 2.3120.02 0.1969

H-3 3.353E-04 0.0000

Ni-63 2.522E-02 0.0000

Pu-236 5.4S3E-02 0.0000

Pu-23' 6.131E-01 0.0005

Pu-241 3.501E-Q2 0.0000

Sr-90 1.995E+02 0.195

V-234 8.8P2E-02 0.0001

U-235 6.102E-03 0.0000

0-238 6.634E-02 0.0001

tal 4.336E+02 C.3693

rish

mrem/yr Sract.

3.071E-03 0.0000

1.57eE-05 0.0000

1.760E-04 0.0000

5.690E-03 0.0000

,.98lE401 0.0254

2.212E-O 0.0000

1.625E-04 0.0003

1.060-04 0.0000

1.65E0-03 0.000C

6.757E-05 0.OOOC

7.720E-01 0.0007

5.723E-05 0.0000

3.939E-06 0.0000

4.2750-C5 0.0000

3.059E+01 0.0261

Radon

mrem/yr tract.

O.OOOE+00 Q.OOOC

0.000E.00 0.0000

0.000QE00 0.0000

O.OOOE00 0.0000

0.0000E+0 0.0000

0.000E+00 0.0000

O.OOOEQ00 0.0000

0.00O0000 C.0000

O.OOOE400 0.0000

O.OOOE+00 0.0000

0.000E+Q00 .OOC

0.000+00 0.0000

0.OOE400 0.0000

0.OE0000 0.0000

0.000QE.0 0.0000

Plant

mren/yr .ract.

E.947E-01 0.0008

*7.903E-06 0.0000

5.129E-02 0.0000

1.687E-01 0.0001

1.314E+Q2 0.1119

1.641E-04 0.0000

1.436E-02 0.0000

3.0CSE-02 0.0000

3.453E-01 0.0003

1.968E-02 0.0000

1.198E002 0.1021

5.004E-02 0.0000

3.438E-03 0.0000

3.737E-02 0.0000

2.528E+C2 C.2153

Meat

nrem/yr fract.

1.125E-03 0.0000

4.312E-06 0.0000

2.61SE-05 0.0000

8.360E-02 0.0001

9.865E0.1 0.0940

2.535E-05 0.0000

1.7E8E-03 0.0000

7.765E-05 0.0000

E.6e20-04 0.0000

3.429E-05 0.0000

2.2870+01 0.0195

4.277E-04 0.0000

3.535E-05 0.0000

3.195E-04 C.0000

1.216E+02 C.1036

Milk

mrem/yr fract.

2.513E-04 0.0000

6.167E-06 O.OQQ

1.438E-0S 0.0000

4.664E-02 0.0000

1.466E+G2 0.1249

7.666E-05 0.0000

3.993E-02 0.0000

4.35se-06 0.0000

4.848E-05 0.0000

4.416E-06 0.0000

3.1800+01 0.0271

4.21SE-03 0.0000

2.841E-04 0.0000

3.148E-03 0.0000

1.785E002 0.1520

All Pathways'

mrem/yr fract.

2.656E+00 0.0023

3.909E-03 0.0000

1.804E-01 0.0002

3.173E400 0.0027

7.435E+02 0.6333

7.261E-04 0.0000

9.524E-02 0.0001

1.0650-01 0.0001

1.191E+00 0.0010

6.169E-02 0.0001

4.226E+02 0.3601

1.553E-01 0.0001

1.362E-02 0.0000

1.224E-01 0.0001

1.174E.03 1.0000

Su.. of all water independent and dependent pathways.
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Summary : RESFRA Default Parameter!

File : Plumtr~cI: Suosurface Modified HL CORE MIX.fAD.

total Dose Ccntributions TtOSZ(ipDt) for Individual Radicnuclides (1) and Pathways (p)

As mren./yr and Fraction of Total Dose At t - 1.000E+l years

Water Independent Pathways (Inhalation excludes radon)

Ground

Radio-

Nuclide nrem/yr fract.

An.-241 6.987E-C3 0.0000

C-14 9.079E-16 0.0000

Cm-245 9.379E-03 0.0000

Co-60 9.153E-01 0.0012

Cs-137 6.018E+01 0.0771

H-3 0.000£+00 0.0000

Ni-63 0.000E+00 0.000D

Fu-238 3.439E-06 0.0000

Pu-239 6.901E-05 0.0000

Pu-241 1.t77E-04 0.0000

Sr-90 5.850E-02 0.0001

U-234 2.241E-05 0.0000

U-235 2.946E-03 0.0000

U-238 6.426E-03 0.0000

Total 6.118E+01 0.07S4

Inhalation

mrem/yr fract.

5.155E-04 0.0000

6.507E-14 0.0000

9.290E-05 0.0000

9.259E-0 0.0000

4.242E-06 0.0000

9.526E-11 0.0000

4.90SE-08 0.0000

6.254E-05 0.000C

7.310E-04 0.0000

2.523E-05 0.0000

2.333E-05 0.0000

5.29BE-05 0.0000

3.540E-06 0.0000

3.720E-05 0.0000

1.549E-03 0.0000

Radon Plant

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000.00 0.0000

O.OOOE+00 0.0000

0.00E+00 0.0000

0.OOOE00 0.0000

O.0000E00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

0.0000.00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.0000.00 0.0000

nrem/yr fract.

!.361E-01 C.0002

3.529E-10 0.0000

2.459E-02 0.0000

2.926E-02 0.0000

8.559+000 0.0110

3.59BE-09 0.0000

7.239E-03 0.0000

1.644E-02 0.0000

1.942£-01 0.0002

6.699E-03 0.0000

2.633E+01 0.0337

9.134E-03 0.0000

6.379E-04 0.0000

6.821E-03 0.0000

3.532E+01 0.0452

Meat

mrem/yr fract.

1.932E-03 C.0000

1.852E-10 0.0000

1.444E-04 0.0000

4.832E-03 0.0000

3.021E+00 0.0039

2.24BE-10 0.0000

3.746E-04 0.0000

4.668E-04 0.0000

5.515E-03 0.0000

1.395E-04 0.0000

1.205E+00 0.0015

3.619E-04 0.0000

2.787E-05 0.0000

2.703E-04 0.0000

4.240E+00 0.0054

Kilk

mnrem/yr fract.

1.7e3E-04 0.0000

1.090E-10 0.0000

3.210E-05 0.0000

1.72SE-03 0.0000

2.566E+00 0.0033

4.520E-10 0.0000

4.9610-03 0.0000

1.079E-05 0.0000

1.272E-04 0.0000

6.738E-06 0.0000

1.252E+00 0.0016

1.508E-03 0.0000

1.017E-04 0.0000

1.126E-03 0.0000

3.S28E+00 0.0049

Soil

nren,/yr fract.

2.059E-02 0.0000

4.962E-15 0.0000

3.720E-03 0.0000

5.540E-05 0.0000

3.239E-02 0.0000

1.712E-13 0.0000

2.193E-OS 0.0000

2.487E-03 0.0000

2.939E-02 0.0000

1.014E-03 0.0000

1.327E-02 0.0000

5.533E-04 0.0000

3.767E-05 0.0000

4.132E-04 0.0000

1.039E-01 0.0001

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

As mrem/yr and Fraction of Total Dose At t - 1.000E+01 years

Water Dependent Pathways

Water

Radio-

Nuclide nren,/yr fract.

Am-241 1.563E000 O.C-.0

C-14 7.83BE-13 0.0000

Cm-24! 9.200E-02 0.0001

Cc-60 1.085E-01 0.0001

Cs-137 1.621E.02 0.2077

H-3 1.172E-06 0.0000

Ni-63 2.295E-02 0.0000

Pu-23F !.172E-0- 0.0001

Pu-235 E.110E-01 0.000Q

Pu-241 5.592E-02 0.0001

Sr-90 1.195E+02 0.1531

U-234 6.80QE-02 0.0001

U-235 6.303E-03 0.0000

U-23S 6.578E-02 0.0001

-otal 2.643E.02 0.3S42

Fish

mrem/vr fract.

;.021E-03 0.0000

2.621E-12 0.0000

1.778E-04 0.0000

2.098E-O 0.0000

2.090E+01 0.0268

7.731E-13 0.0000

1.481E-C4 0.0000

9.997E-05 0.0000

1.181E-03 O.0000

1.030E-04 0.0C00

4.625E-01 0.0006

5.676E-05 0.0000

4.103E-06 0.0000

4.239E-05 0.0000

2.137E+01 0.0274

Radon Plant Meat Milk

mrem/yr fract.

0.000W+0 G.0000

0.OOE+00 0.0000

0.000E00 0.0000

O.OOOE00 0.0000

0.000E400 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000Q+00 0.0000

O.OOOE+00 0.0000

0.0000+00 0.0000

O.OOOE+0C 0.0000

C.OOCE*00 0.0000

mrem/yr fract.

8.801E-01 0.0011

1.313E-12 0.0000

5.1EIE-02 0.0001

6.219E-02 0.0001

9.212E+01 0.1180

5.737E-09 0.0000

1.300E-02 0.0000

2.913E-02 0.0000

;.441E-01 0.0004

3.147E-02 0.0000

7.176E001 0.0920

4.962E-02 0.0001

3.551E-03 0.0000

3.706E-02 0.0000

1.654E+02 0.2119

n.rem/yr fract.

1.107E-D3 0.CO00

7.1680-13 0.0000

2.7210-05 0.0000

3.062E-02 0.0000

6.916E+01 0.0886

S.861E-10 0.0000

1.6300E-02 0.0000

'.324E-05 0.0000

8.653E-04 0.0000

4.637E-05 0.0000

1.3700E01 0.0176

4.242E-04 0.0000

4.532E-05 0.0000

3.16SE-04 0.0000

e.2900.01 0.1062

mrem/yr fract.

2.472E-04 0.0000

1.025E-12 C.0000

1.450E-05 0.0000

1.720E-02 0.0000

1.028E+02 0.1317

2.679E-09 0.0000

3.638E-02 0.0000

4.146E-06 0.0000

4.832E-05 0.0000

8.048E-06 0.0000

1.905E+01 0.0244

4.180E-03 0.0000

2.t20E-04 0.0000

3.122E-03 0.0000

1.219E+02 0.1562

All Pathways

mrem/yr fract.

2.613E+O 0.0033

6.536E-10 0.0000

1.&200-01 0.0002

1.172E+00 0.0015

5.214E+02 0.6680

2.539E-08 O.O0O0

8.682E-02 C.0001

1.005E-01 0.0001

I.IE7E.00 0.0015

9.563E-C2 C.0001

2.534E+02 0.3246

1.540E-01 0.0002

1.394E-02 0.0000

1.214E-01 0.0002

7.805E+02 1.0000

S. .f all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

Y File : Flembrock Subsurface Modified 4L CORE MIX.RRD

Tctal Dose Contributions ?DOSC(i,ptl for Individual Radionuclides li) and Pathways Ip)

As mrem/yr and Fraction of Total Dose At t - 3.0000C01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

radio-

Nuclide mrem/yr fract.

Am-241 6.711E-03 0.0000

C-14 0.000E+00 0.0000

Cm-245 9.362E-03 0.0000

Co-60 5.327E-02 0.0002

Cs-137 2.196E+01 0.0670

H-3 O.OOE+00 0.0000

Ni-63 O.OOOE+00 0.0000

Pu-236 2.930E-06 0.0000

Pu-239 6.861E-05 0.0000

Pu-241 3.490E-04 0.0000

Sr-90 1.362E-02 0.0001

'U-234 2.297E-05 0.0000

U-235 2.697E-03 0.0000

U-23c 6.315E-03 0.0000

Total 2.205E.01 0.0874

Inhalation

mrem/yr fract.

4.951E-04 0.0000

0.0000.00 0.0000

9.484E-05 0.0000

5.380E-09 0.0000

1.548E-06 0.0000

2.564E-23 0.0000

3.788E-08 0.0000

5.326E-05 0.0000

7.289E-04 0.0000

3.008E-05 0.0000

5.;33E-06 0.0000

5.208E-C0 0.0000

3.527E-06 0.0000

3.656E-05 0.0000

1.501E-03 0.0000

Radon

mrem/yr fract.

0.00O0400 0.0000

C.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.OOOE00 0.0000

O.0OOE000 0.0000

O.0OOOE+0 0.0000

0.0000.00 0.0000

O.OOOE400 0.0000

0.0000C00 0.0000

0.OOOE+00 0.0000

O.0oo0000 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

1.307E-0 0.0005

1.022E-29 0.0000

2.510E-02 0.0001

1.703E-03 0.0000

3.123E.00 0.0124

5.911E-22 0.0000

5.58SE-03 0.0000

1.4000-02 0.0001

1.937E-01 0.0008

7.9570-03 0.0000

6.130E400 0.0243

8.978E-03 0.0000

6.713E-04 0.0000

6.704E-03 0.0000

9.649E+00 D.03t2

Meat

mrem/yr fract.

1.856E-03 0.0000

5.385E-30 0.0000

1.549E-04 C.0000

2.812E-04 0.0000

1.1020+00 0.0044

3.6970-23 0.0000

2.891E-04 0.0000

3.9760-04 0.0000

5.499E-03 0.0000

1.299E-04 0.0000

2.805E-01 0.0011

3.557E-04 0.0000

3.369E-05 0.0000

2.656E-04 0.0000

1.392E+00 0.0055

Milk

mrem/yr fract.

1.713E-04 0.0000

3.164E-30 0.0000

3.267E-05 0.0000

1.005C-04 0.0000

9.364E-01 0.0037

7.4300-23 0.0000

3.830E-03 0.0000

9.224E-06 0.0000

1.269E-04 0.0000

9.64SE-06 0.0000

2.916E-01 0.0012

1.482E-03 0.0000

9.995E-05 0.0000

1.107E-03 0.0000

1.235E.00 0.0049

Soil

mrem/yr fract.

1.577E-02 0.0001

0.0000E00 0.0000

3.798E-03 C.0000

3.2240-06 0.0000

1.182E-02 0.0000

2.6110-26 0.0000

1.693E-05 0.0000

2.119E-03 0.0000

2.930E-02 0.0001

1.204E-03 0.0000

3.0910-03 0.0000

5.439E-04 0.0000

3.7960-05 0.0000

4.061E-04 0.0000

7.212E-G2 0.0003

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

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

Water Dependent Pathways

Water Fish Radon

Radio-

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

Am-241 1.491E+00 0.0059 2.882E-03 0.0000 0.00.E+00 0.0000

C-14 O.OOOE+00 0.0000 O.OOOE400 0.0000 0.00O00.0 0.0000

Cm-245 9.679E-02 0.0004 1.871E-04 0.0000 O.0OOE+O C.0000

Co-60 6.273E-03 0.0000 1.213E-04 0.0000 O.OOO000 0.0000

Cs-117 5.875E001 0.2328 7.5750+00 0.0300 O.C0+00 0.0000

H4-3 1.906E-21 0.0000 1.257E-25 0.0000 O.OOOE00 0.0000

Ni-63 1.762E-02 C.0001 .1350-04 0.0000 0.000E+00 0.0000

Pu-23t 4.376E-C2 0.0002 8.459E-05 0.0000 O.OOOE-00 0.0000

Pu-239 6.052E-01 0.0024 1.170E-03 0.0000 C.COOE00 0.OOOC

Fu-241 e.572E-02 0.0003 1.657E-04 0.0000 0.000E+00 0.0000

Sr-90 2.765E001 0.1096 1.070E-01 O.OO4 O.OOOE+00 0.0000

U-234 8.598E-02 0.0003 5.545E-05 0.0000 0.00O400 0.0000

U1-235 7.156E-03 0.0000 4.850E-06 0.0000 0.0000E+0 0.0000

U-238 6.422E-02 0.0003 4.138E-O 0.0000 O.OOOE+00 0.0000

Total E.890E+01 0.3523 7.667E+00 0.0305 0.0OOE+00 0.0000

Jf all water independent and dependent pathways.

Plant

mrem/yr fract.

8.396E-01 0.0033

0.OOOE00 0.0000

5.451E-02 0.0002

3.595E-03 0.0000

3.3394001 0.1323

9.330E-22 0.0000

1.003E-02 0.0000

2.'465E-02 0.0001

3.408E-01 0.0014

4.827E-02 0.0002

1.660E+01 0.0658

4.844E-02 0.0002

4.032E-03 0.0000

3.618E-02 0.0001

5.140E+01 0.2037

Meat

mrem/yr fract.

1.056E-03 C.0000

0.000E00 0.0000

3.136E-05 0.0000

1.762E-03 0.0000

2.507E+01 0.0993

1.441E-22 0.0000

1.250o-03 0.0000

6.199E-05 0.0000

8.571E-04 0.0000

6.327E-05 0.0000

3.169E+00 0.0126

4.141E-04 0.0000

7.190E-05 0.0000

3.093E-04 0.OO

2.824E+01 0.1119

Milk

mrem/yr fract.

2.358E-04 0.0000

O.OOOE+00 0.0000

1.5220-05 0.0000

9.9410-04 0.0000

3.7260+01 0.1477

4.357E-22 0.0000

2.7900-02 0.0001

3.6010-06 0.0000

4.786E-05 0.0000

1.326E-05 0.0000

4.4060+00 0.0175

4.080E-03 0.0000

2.764E-04 0.0000

3.047E-03 0.0000

4.1700.01 0.1653

All Pathways-

mrem/yr tract.

2.494E+00 0.0099

1.877E-29 0.0000

1.901E-01 0.0008

6.812E-02 0.0003

1.892E+02 0.7497

4.137E-21 0.0000

6.663E-02 0.0003

8.515E-02 0.0003

1.179E+00 0.0047

1.439E-01 0.0006

S.665E+01 0.2324

1.504E-01 0.0006

1.52E0-02 0.0001

1.186E-01 0.0005

2.523E+02 1.0000
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N Summary : RESR.AD :lfault Paraneters

jFile : Plr.rock Subsurface Modified HL CORE MIX.F.hR

&o. .
r ,.

Total Dose Con:ributions TD0SE0i,p~t) for Individual. Radionuclides (i1 and Pathways (p)

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

Water Independent Pathways (Inhalation excluces radon)

Ground

Radio-

Nuclide mrem/yr fract.

An-242 5.S3QE-03 0.0006

C-14 O.QQOE-00 0.0000

Cm-24S 9.337E-03 0.0010

Co-60 2.533E-06 0.0000

Cs-137 6.447E-01 0.0660

H-3 0.000E+00 0.0000

Ni-63 0.OOOE-00 0.0000

Pu-238 1.674E-06 0.0000

Pu-239 6.814E-05 0.0000

Pu-241 3.957E-04 0.0000

Sr-90 8.300E-05 0.0000

U-234 3.116E-05 0.0000

tU-235 2.733E-03 0.0003

U-238 5.942E-03 0.0006

Total 6.691E-01 0.0665

Inhalation

mrem/yr fract.

4.299E-04 0.0000

O.OOOE00 0.0000

1.022E-04 0.0000

2.562E-13 0.0000

4.544E-08 0.0000

0.000E+00 0.00Q

1.531E-08 0.0000

3.041E-05 0.0000

7.217E-04 0.0001

2.933E-05 0.0000

3.3102E-0 0.0000

4.908E-05 0.0000

3.526E-06 0.0000

3.441E-05 0.0000

1.401E-03 0.0001

.Radon

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE400 0.0000

0.000E400 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

0.OOE+00 0.0000

O.OOOE+O 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

0.000E+00 0.0000

0.00DE400 0.0000

O.OOOE+00 0.0000

0.000E400 0.0000

Plant

mrem/yr fract.

1.136E-01 0.0116

0.00O0+00 0.0000

2.706E-02 0.0028

S.09SE-08 0.0000

9.169E-02 0.0094

0.000Q+00 0.0000

2.258E-03 0.0002

7.992E-03 O.oooe

1.917E-01 0.0296

7.747E-03 0.0008

3.735t-02 0.003e

8.470E-03 0.0009

7.725E-04 0.0001

6.309E-03 0.006

4.949E-01 0.0506

Meat

mrem/yr fract.

2.613E-03

0.000+00

1.871E-04

1.337E-08

3.236E-02

0.OQOE+00

1.169E-04

2.269E-04

5.445E-03

1.1 06E-04

1.709E-03

3.351E-04

5.004E-05

2.500E-04

0.0002

0.0000

0.0000

0.0000

0.0033

0.0000

0.0000

0.0000

0. 0006

0. 0000

0.0002

O. 0000

0.0000

0. 0000

Milk

m.-en/yr tract.

1.487E-04 0.0000

0.000E+00 0.0000

3.517E-05 0.0000

4;78SI-09 0.0000

2.749E-C2 0.0028

0.0000E+0 0.0000

1.548E-03 0.0002

5.357E-06 0.0000

1.256E-04 0.0000

1.012E-05 0.0000

1.776E-03 0.0002

1.395E-03 0.0001

9.425E-05 0.0000

1.042E-03 0.0002

3.367E-02 0.0034

Soil

mrem/yr fract.

1.717E-02 0.0018

0.000+00 C.0000

4.094E-03 0.0004

1.533E-10 0.0000

3.470E-04 0.0000

O.0OOE+00 0.0000

6.842E-06 0.0000

1.209E-03 0.0001

2.901E-02 0.0030

1.271E-03 0.0001

1.883E-05 0.0000

5.125E-04 0.0001

3.918E-05 0.0000

3.822E-04 0.0000

5.396E-02 0.00554.241E-02 0.0043

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides 1i) and Pathways (Fp

As mren/yr and Fraction of Total Dose At t - 1.OO0+02 years

Water Dependent Pathways

water Fish Radon

Radic-

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

Am-241 1.264E+00 0.1293 2.443E-03 0.0003 0.000E+00 0.0000

C-14 O.OE400 0.0000 G.050E+00 0.0000 0.000E+00 0.0000

Cm-245 1.183E-01 0.01.1 2.2M7E-04 0.0000 0.0000E+0 0.0000

Cc-60 2.912E-07 0.0000 5.6301E-09 O.OCO 0.OOOE+000 0.0000

Cs-137 1.684E.00 0.1723 2.2711-01 0.0222 0.0000E+0 0.0000

H-3 0.0000E+0 0.0000 0.0000E00 0.0000 0.0000E+0 0.0000

Ni-63 6.953E-03 0.0007 4.480E-05 0.0000 0.000E+00 0.0000

Fu-23A 2.439E-02 0.0025 4.714E-05 0.0000 0.00O0+00 0.0000

Pu-2-9 5.851E-Q1 0.0599 1.131E-03 0.00C0 O.0OE+OC 0.0000

Pu-241 9.000E-02 0.0092 1.740E-04 0.0000 O.OOOE+00 0.0000

Sr-90 1.645E-01 0.0168 6.364E-04 0.000Q1 .OOOE+00 0.0000

8-234 7.904E-C2 0.0081 5.184E-05 0.0000 0.OOOE00 0.0000

t1-235 1.055E-02 0.0011 7.940E-06 0.0000 O.OOOE400 0.0000

U-236 5.90IE-02 0.0060 3.803E-05 0.0000 0.000Q+00 0.0000

E tal 4. 66E-O0 0.41S2 2.219E-QI 0.0227 C.OQ0E+00 C.0000

f all water independernt and dependent pathways.

Plant

mrem/yr fract.

7.118E-01 0.072E

0.000E+00 0.0000

6.662E-02 0.006e

1.669E-07 0.0000

9.571E-01 0.0979

0.000E.00 0.0000

3.958E-03 0.00C4

1.374E-02 0.0014

3.295E-01 0.C337

5.069E-02 0.0052

9.877E-C2 0.0102

4.453E-02 0.0046

5.942E-03 0.0006

3.325E-C2 0.0034

2.316E+00 0.2370

Meat

mrem/yr fract.

8.962E-04 0.0001

0.000E+00 0.0000

4.822E-05 0.0000

S.273;-OE 0.0000

7.186E-01 0.0735

0.00OE00 0.0000

4.931E-04 0.0001

3.457E-05 0.0000

8.286E-04 0.0001

6.389E-05 O.OOOC

1.885E-02 0.0019

3.611E-04 0.0000

I.448E-04 0.0000

2.842E-04 0.0000

FMilk

mrem/yr fract.

1.999E-04 0.0000

C.00OOE00 0.0000

I.860E-05 0.0000

4.615E-08 0.0000

1.06EE400 0.1093

O.OOE+00 0.0000

1.101E-02 0.0011

2.259E-06 0.0000

4.627E-05 0.OCOC

1.423E-05 0.0000

2.621E-02 0.0027

3.750E-03 0.0004

2.5e9E-04 0.0000

2.800E-03 0.0003

All Pathways

mrem/yr fract.

2.118E-00 C.2167

C.000E+00 0.0000

2.260E-01 0.0232

3.225E-06 0.0000

5.441E+00 0.5568

0.0000E+O 0.0000

2.639E-02 0.0027

4.768E-02 0.0049

1.144E+00 0.12170

1.504E-02 0.0154

3.499E-01 0.035E

1.385E-01 0.0142

2.059E-02 0.0021

I.093E-02 0.022

7.406E-01 0.075? 1.112E+00 0.1138 9.,72E+00 1.0000
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Sumirary : RESKAD Default Faraneters

File : Flumc:ook Subsurface Modified H.L CORE HIX.RA8

C.....
Total Dose Contributions TDOSECiwpt) for Individual Radionuclides MiI 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.

Am-241 3.902E-03 0.0013

C-14 O.Q000+00 0.0000

Cm-245 9.210E-03 C.0031

Co-60 1.129E-18 0.0000

Cs-137 2.700E-05 0.0000

H-3 0.000+00 0.0Q00

Ni-63 0.000+00 0.0000

Pu-238 3.450E-07 0.0000

Pu-239 6.626E-05 0.00CO

Pu-241 2.674E-04 0.0001

Sr-90 3.e91E-11 0.0000
0-234 9.011-05 0.0000

U-235 2.311E-03 0.0008

U-238 4.954E-03 0.0017

Total 2.087E-02 0.0070

Inhalation

mrem/yr fract.

2.871E-04 0.000i

0.000+00 0.0000

1.176E-04 0.0000

1.142E-25 0.000O

1.903E-12 0.00C

0.000E+00 0.0000

1.150l-09 0.0000

6.126E-06 0.0000

7.014E-C4 0.0002

1.968E-05 0.0000

1.552E-14 0.0000

4.144E-05 0.0000

3.342E-06 0.0000

2.894E-05 0.0000

1.206E-03 0.0004

Radon

mrem/yr fract.

0.000Z+00 0.0000

O.OOOE+00 0.0000

O.000E+0O 0.0000

0.0000E+0 0.0000

O.O000+00 0.0000

O.OOOE40 0.0000

0.00O400 0.0000

O.OCOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0000E+0 0.0000

0.000C.00 0.0000

0.000E+00 0.0000

0.0008400 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

7.600E-02 0.0253

0.0008+00 0.0000

3.112E-02 0.0104

3.609E-20 0.0000

3.840E-06 0.0000

0.00OE+OO 0.0000

1.697E-04 0.0001

1.610E-03 0.0005

l.864E-01 0.0622

5.207E-03 0.0017

1.751E-08 0.0000

7.2E3E-03 0.0024

8.891E-04 0.0003

5.3058-03 0.0018

3.139E-01 0.1047

meat

mrem/yr fract.

I.00E-03 0.0004

0.0008400 0.0000

2.532E-04 0.0001

'.958E-21 0.0000

1.355E-06 0.0000

0.000E+00 0.0000

6.78O0-06 0.0000

4.573E-05 0.0000

5.292E-03 0.001O

7.400E-05 0.0000

8.011E-10 0.0000

2.848E-04 0.0001

7.248E-CS 0.0000

2.102E-04 0.0001

7.322E-03 0.0024

Milk

mrem/yr fract.

9.936E-05 0.0000

O.O00E+O0 0.0000

4.050E-05 0.0000

2.131E-21 0.0000

1.151E-06 0.0000

0.000+00 0.0000

1.1638-04 0.0000

1.231E-06 0.0000

1.221E-04 0.0000

6.809E-06 0.0000

8.327E-10 0.0000

1.176E-03 0.0004

7.958E-05 0.0000

0.7608-04 0.0003

2.520E-03 0.0006

Scil

mrem/yr fract.

.1.147E-02 0.0036

0.000E+00 0.0000

4.70SE-03 0.0016

6.832E-23 0.0000

1.453E-0 0.0000

0.O00E+OO 0.0000

5.141E-07 0.0000

2.4358-04 0.0001

2.820E-02 0.0094

7.859E-04 0.0003

8.828E-12 0.0000

4.338E-04 0.0001

3.905E-05 0.0000

3.213E-04 0.0001

4.620E-02 0.0154

Total Dose Contribut±ons 7DOSEki.p t) for Individual Radionuclides (i) and Pathways (p)

As nrem/yr and Fraction of Total Dose At t - 3.00OE+02 years

Water Dependent Pathways

_ . . _ .

Water Fish Rad

Radio-

Nuclice mren./yr fract. mrem/yr fract. m:em/yr

An-241 7.E60E-01 0.2622 1.519E-03 C.0005 0.00+E-00

C-14 O.OOOE+00 0.0000 O.OOOE-00 0.0000 0.0000E+0

Cm-245 1.593E-01 0.0531 3.079E-04 C.0001 O.OOOE-OO

Co-60 1.20?8-19 0.0000 2.336E-21 0.0000 0.000E-00

Cs-137 6.567E-05 0.0000 S.467E-06 0.0000 0.0008E+0

H-3 0.00O+00 0.0000 O.OOOE+00 0.0000 0.0008E00

Ni-63 4.S64E-04 0.0002 3.134E-06 0.00O 0.0000E-0

Fu-23E 4.5ElE-03 0.0015 8.E43E-06 C.00OC 0.000CE00

Fu-239 '.294E-01 0.1766 1.023E-03 O.OOC? 0.000E+00

Pu-241 '.642E-02 C.01E8 I.O918-04 0.0000 0.0000E+0

Sr-90 7.178E-OE 0.0000 2.777E-10 0.0000 0.000E+00

U-234 6.231E-02 0.0208 4.842E-05 0.OOC 00.000Q+00

0-235 1.494E-02 0.0050 1.213E-05 0.0000 0.0008E00

0-23? 4.620E-02 0.0154 2.977E-05 0.0000 0.000E+0C

Ial 1.660E+00 0.5536 3.071E-03 0.0010 0.000+O0

sw.. all water independent and dependent pathways.

on Plant

'ract.

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

0.0000

0. 0000

0.000C

0. 0000

0. 0000

0. 0000

0.0000

0. 0000

mrem/yr fract.

4.427E-01 C.1476

0.0008+00 0.0000

e.972E-02 0.0299

6.925E-20 0.0000

3.732E-05 0.0000

0.000E+00 C.0000

2.769E-04 0.0001.

2.580E-0C 0.0009

2.982E-01 0.0954

3.177E-02 0.0106

4.311E-06 0.0000

3.511E-02 0.0117

8.419E-03 0.0028

2.603E-02 0.0087

9.34?E-01 0.311e

Meat

mrem!yr fract.

5.593E-04 0.0002

C.000E+00 0.0000

e.1218-CS o.cooo

3.432E-20 0.0000

2.82E-05 0.0000

C.0OOE00 0.0000

3.450E-05 0.0000

6.519E-06 0.0000

7.498E-C4 0.000C

4.013E-05 0.0000

e.229E-09 0.0000

3.042E-04 0.0001

2.351E-04 0.0001

2.225E-04 0.0001

2.261E-03 0.0008

Mill:

mrem/yr fract.

1.2448-04 0.0000

O.000E+OO 0.0000

2.51OE-05 0.00OG

1.915E-20 0.0000

4.164E-05 0.0000

0.000E+00 0.0000

7.701E-04 0.0003

e.069E-07 0.0000
4.1I7E-05 0.0000

8.927E-06 0.0000

1.144E-08 0.0000

2.951E-03 0.0010

2.111E-04 0.0001

2.192E-03 0.0007

6.36SE-03 0.0021

All Pathways,

mrem/yr fract.

1.3248.00 0.4415

0.008E+00 0.0000

2.949E-01 0.0983

1.419E-18 0.0000

2.145E-04 0.0001

0.00E+00 0.0000

1.866E-0C 0.0006

9.0848-03 0.0030

1.05OE-00 0.3502

9.471E-02 0.0316

1.540E-07 0.0000

1.100E-01 0.0367

2.721E-02 0.0091

8.641E-02 0.026e

2.998E+00 1.0000
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Surmary : RESRAC Default Faraqetere

K) File : Flunmrcok Subsurface Hodjfie, HL CORE M:X.RAD

C-97.
Total Dose Contributions TD0SE0(,pt) fcr Individual Radionuclides (i) and Pathways Ip)

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 Sract.

Am-241 9.627E-04 0.0007

C-14 O.OOOE+00 0.0000

Cm-245 P.302E-03 0.0059

Co-60 O.OOOE+00 0.0000

Cs-137 1.2B3E-20 0.0000

H-3 O.OOE+00 0.0000

Ni-63 0.000E+00 0.0000

Pu-238 5.302E-0e 0.0000

Pu-239 6.004E-05 0.0000

Pu-241 6.594E-05 0.0000

Sr-90 O.OOOE+00 0.0000

U-234 3.931E-04 0.0003

U-235 1.266E-03 0.0009

U-23P 2.717E-03 0.0019

Total 1.377E-02 0.0097

Inhalation

mrem/yr fract.

6.995E-OS 0.0000

0.OOO 00 0.0000

1.292E-04 0.0001

0.000ED0 0.0000

9.0470-2P 0.0000

0.000.0E0 0.0000

1.337E-13 0.0000

2.633E-08 0.0000

6.3490E-04 0.0004

4.794E-06 0.0000

O.OOOE+00 0.0000

2.312E-05 0.0000

2.053E-06 0.0000

1.578-05 0.0000

6.79eE-04 0.0006

Radon

mrem/yr fract.

0.000E400 0.0000

0.000.E+0 0.0000

0.000E.00 0.0000

0.000E.00 0.0000

0.000E+00 0.0000

O.ODOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOE00 0.0000

O.OOOE+00 0.0000

0.00E+00 0.0000

0.000E+00 0.0000

O.OOE000 0.0000

O.OOOE00 0.0000

0.0000.00 0.0000

Plant

mrem/yr Sract.

1.87SE-02 0.0132

0.000E+00 0.0000

3.420E-02 0.0241

O.OOOE+00 C.0000

1.82SE-21 0.0000

0.000E+00 0.0000

1.972E-08 0.0000

6.682E-06 0.0000

1.687E-01 0.1190

1.284E-03 0.0009

O.OOOE+00 0.0000

4.077E-03 0.0034

6.319E-04 0.0004

2.893E-03 0.0020

2.313E-01 0.1632

Meat

mrem/yr fract.

2.675E-04 0.0002

O.OOE+00 0.0000

3.236E-04 0.0002

O.OOOE+00 0.0000

6.443E-22 0.0000

0.0000E+0 0.0000

1.021E-09 0.0000

1.960E-07 0.0100

4.790E-03 0.0034

1.832E-05 0.0000

O.OOOE+00 0.0000

1.732E-04 0.0001

5.821E-05 0.0000

1.146E-04 0.0001

5.745E-03 0.0041

Milk

nren/yr fract.

2.425E-05 0.0000

0.000E+00 0.0000

4.452E-CS 0.0000

O.OOOE+00 O.COOO

5.473E-22 0.0000

0.0000E00 0.0000

1.352E-08 O.OOO

1.159E-07 0.0000

1.105E-04 0.0001

1.662E-06 0.0000

O.OOOE+00 0.0000

6.662E-04 0.0005

4.35;E-OS 0.0000

4.776E-04 0.0003

1.36tE-03 0.0010

Scil

mrem/yr iract.

2.794E-03 0.0020

0.0000.0o 0.0000

5.167E-03 0.0036

0.000E00 0.0000

6.90BE-24 0.0000

0.0000E+0 0.0000

5.976E-11 0.0000

9.336E-07 0.0000

2.552E-02 0.0180

1.915E-04 0.0001

0.0000E+0 0.0000

2.4960-04 0.0002

2.504E-05 0.0000

1.752E-04 0.0001

3.413E-02 0.0241

lr,.! :,
Total Dose Contributions TDOSEli.p tl for Individual Radionuclides (i) and Pathways Ip)

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

Water Dependent Pathways

Water

Radio-

t'uclide mrem/yr fract.

rm-241 1.418E-01 0.1001

C-14 0.000E+00 0.0000

Cm-245 l.581E-01 0.1115

Co-60 O.OOE000 0.0000

Cs-137 2.311E-20 0.0000

H-3 0.0000E+0 0.0000

Ni-63 4.166E-0E 0.0000

Pu-238 1.696E-O 0.0000

Pu-2-9 3.54eE-Cl 0.2503

Pu-241 1.01CE-02 0.0072

Sr-90 0.0000E+0 0.0000

U-234 2.723E-02 0.0192

U-235 9.063E-03 0.0064

U-238 1.866E-02 0.0132

Total 7.199E-01 0.5079

Fish

orem/yr fract.

2.742E-04 0.0002

0.00E400 0.0000

.056E-04 0.0002

0.0000E00 0.0000

2.980E-21 0.0000

0.000E+00 0.0000

2.69tE-0 0.0000

3.165E-08 0.0000

6.856E-04 C.000Q

1.966E-QS 0.0000

0.00.E+00 0.0000

5.3e30-O5 0.0000

7.593E-06 0.0000

1.204E-05 0.0000

1.;59E-03 0.0010

Radon

mrem/yr fract.

0.00CEC00 0.0000

0.000E+00 C.0000

0.000E.00 0.0000

O.OOOE+00 0.000C

0.000E+00 0.0000

O.OOOE000 0.0000

O.OOOE+00 O.OOOC

0.0000.00 0.0000

0.000E.00 0.0CO

0.000E+00 0.0000

O.OOOE+00 0.0000

0.0000E+O 0.0000

0.0OOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr tract.

7.988E-02 0.0564

0.000E+00 0.0000

8.903E-0- 0.0628

0.000E+00 0.0000

1.314E-20 0.0000

0.000E.00 0.0000

2.383C-O 0.0000

9.554E-06 0.0000

1.998E-01 0.1410

5.733E-03 0.0040

O.OOOE+00 0.0000

1.534E-02 0.0108

5.116E-03 0.0036

1.051E-02 0.0074

4.054E-01 0.2661

Meat

mrem/yr fract.

1.031E-04 0.0001

0.0000400 0.0000

9.228E-05 0.0001

C.00CE400 0.0000

9.E62E-21 0.0000

O.OOOE+00 0.0000

2.969E-09 0.0000

4.1800-08 0.0000

5.02SE-04 0.0004

7.394E-06 0.0000

O.OOOE400 0.0000

1.463E-04 0.0001

1.504E-04 0.0001

8.9E2E-0Q 0.0001

'1.094E-03 0.0006

Milk

mrem/yr tract.

2.249E-OS 0.0000

O.OOOE+00 0.0000

2.495E-05 0.0000

0.000E+00 0.0000

1.466E-20 0.0000

O.OOOE+00 0.0000

6.628E-O 0.0000

2.140E-07 0.0000

2.807E-0_ 0.0000

1.6140-06 0.0000

0.0000+00 0.0000

1.264E-03 0.0009

8.696E-05 0.0001

8.849E-04 0.0006

2..316E-03 0.0016

All Pathways-

mrer./yr fract.

2.450E-01 0.1729

0.000.E+00 0.0000

2.957E-01 0.2086

O.OOOE+00 0.0000

7.961E-20 0.0000

O.OOOE+00 0.0000

1.695E-07 0.0000

3.481E-05 0.0000

7.S56E-01 0.5331

1.751E-02 0.0124

O.OOOE+00 0.0000

5.042E-02 0.0356

1.647E-02 0.0116

3.653E-02 0.0258

1.417E+00 1.0000

-. all water independent and dependent pathway-.
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K~, Summary : F SRAD Default Farameters

rile : Plumbrook Subsurface Modified HL CORE MIX.PAO

; '"7 '

Doze/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Erancr

li) (j) rraction-

*AM-241 Am-241 I.000E+00

Am-241 0p-237 1.0006+00

Am-241 U-233 l.OOOE+OO

Am-241 Th-229 l.OOOE+00

Am-241 ZCSR .Ot)

C-14 C-14 I.OOOE+OO

Cm-245

Cm-245

Cm-245

Cm-245

CO,-245
Cn- 2 4 5
Cm-245

On-2445

Cm-245

Cm-245

Cm-245
{~ .45

Wt.5

CM-245

Pu-241

Am-2241

Np-237

(0-233

Th-229

ZDSR(j)

Cm-245

Pu-241

Np-237

U-233

Th-229

ZDSR( )

I.OOOE+00

I.000E+QO

l.OOOE+00

1.000E+00

l.OOQE+00

l.O0OE+OO

2.450E-05

2.4CSO-05

2..45C-05

2.450E-05

2.C4 5O-05

DSRIJt) (mrem/yr)/(pCi/g)

- 0.OOOE+OP l.OOOE+00 3.000EO00 1.000E+0 3.0000E+1 1.00E-02 3.000E+02 1.OOOE+03

6.524E+00 6.509E+00 6.479E+00 6.374E+00 6.083E+00 5.165E+00 3.227E+00 5.960E-01

1.5V7E-O6 1.465E-05 2.874E-05 7.737E-05 2.105E-04 6.140E-04 1.343E-03 1.557E-03

8.738E-12 2.106E-11 6.466E-11 4.106E-10 2.941E-09 2.519E-06 1.405E-07 3.040E-01

2.372E-11 2.373E-11 2.376E-11 2.387E-11 2.478E-11 4.785E-11 4.566E-10 5.811E-09

6.524E+00 S.509E+00 6.479E+00 6.374E+00 6.084E+00 5.1660.00 3.229E.00 5.975E-01

1.471E+00 1.689E-Ol 1.984E-03 3.318E-10 9.621E-30 0.000E+.00 0.0OE+00 0.000+00

2.56SE+00 2.567E+00 2.565E+00 2.556E+00 2.532E+00 2.447E+00 2.217E+00 1.525E00

2.389E-03 4.114E-03 7.319E-03 1.635E-02 3.005E-02 3.705E-02 3.378E-02 2.310E-02

5.132E-04 1.4.1E-03 4.553E-03 2.717E-02 1.536E-01 7.443E-01 1.9616.002.675E.00

3.100E-10 9.891E-10 6.175E-09 1.086E-07 1.901E-06 3.516E-05 3.216E-04 1.783E-03

1.115E-1 1.116E-11 1.114E-11 1.142E-11 2.553E-12 B.848E-10 2.195E-08 2.506E-07

1.494E-10 1.493E-10 1.491E-10 1.487E-10 1.526E-10 1.467E-10 1.924E-10 2.910E-09

2.571E+00 2.573E.00 2.577E+00 2.600E+00 2.715E+00 3.229E+00 4.213E+00 4.224E+00

6.293E-05 6.290E-OS 6.284E-05 6.263E-05 6.203E-05 5.996E-05 5.433E-05 3.735E-05

5.854E-08 1.008E-07 1.793E-07 4.006E-07 7.362E-07 9.076E-07 6.277E-07 5.658E-07

5.8l5E-12 1.824E-11 6.543E-11 4.299E-10 2.555E-09 1.316E-08 4.018E-06 8.729E-08

2.S24E-16 2.958E-16 3.820E-16 1.903E-I5 2.684E-14 4.606E-13 3.707E-12 1.428E-1I

3.653E-15 3.651E-15 3.648E-15 3.639E-15 3.741E-15 4.032E-15 1.386E-14 2.166E-13

6.299E-05 6.300E-CS 6.302E-05 6.303E-05 6.277E-05 6.086E-05 5.520E-05 3.801E-05

Co-60 Cc-60 1.0000E+0

Cs-137 Cs-237 1.000E.00

7.479E+00 6.487E+00 4.881E00 .E03E+00 1.04EE-01 4.961E-06 2.183E-18 O.OOOE+00

1.109E+0Q 1.054+.01 9.527E+00 6.681E+00 2.424E+00 6.973E-02 2.74£E-Q6 1.020E-21

H-3 H-3 I.OOOE+00 7.005E-02 1.634E-02 e.749E-04 3.C6CE-Ce 4.984E-21 0.000E+00 C.OOOE+Q00 0.000+00.

Ni-63 Ni-63 1.000+00

Pu-23F

Pu-236

Pu-23e

Pu-238

Pu-238

Pu-238

Fu-239

Pu-239

Pu-239

Pu-239

Pu-239

Fu-23P

U-234

Th-230

Fa-226

Pb-210

-fDSR I )

Fu-239

U-235

Pa-231

Ac-227

ZDSR(J)

1.000E+00

1.000C+00
l. OOOE00

l.OOOE+00

1.000C.00

1.0006r+00
1.OOOE+00

1.000E00l .OOOE+OO

3.207E-02 3.165E-02 3.082E-02 2.810E-02 2.156E-02 S.540E-03 6.040E-04 5.487E-Oe

1.819E+00 1.604C+00 1.775E+00 1.675E+00 1.419E+00 7.944E-01 i.511E-01 4.400E-04

4.345E-06 7.465E-OS 1.363E-05 3.429E-05 8.616E-05 2.035E-04 2.746E-04 1.284E-04

6.055E-12 I.IC9E-11 2.609E-11 1.304E-10 8.354E-10 6.864E-09 3.686E-08 1.281E-07

3.973E-12 4.495E-12 7.536E-12 6.557E-11 1.247E-09 3.439E-08 5.140E-07 3.788E-06

2.087E-11 2.1S4E-11 2.398E-11 4.397E-11 7.198E-10 4.226E-08 9.724E-07 7.859E-06

1.6190.00 :.804E600 1.775E+00 1.675E400 1.419E400 7.S46E-01 1.514E-01 !.802E-04

2.021E+OC 2.020E+CO 2.01eE+00 2.012E+00 1.996E+OO l.9iEE+00 1.780DE00 1.2elE+00

1.568E-OS 2.890E-09 5.533E-09 1.472E-08 4.044E-OS 1.245E-07 3.191E-C7 6.216E-07

9.303E-12 1.618E-11 4.086E-11 2.393E-10 1.715E-09 1.5686E-08 9.689E-08 3.404E-07

7.561E-12 8.241E-12 1.253E-11 8.788E-11 1.354E-09 2.457E-08 2.046E-07 7.842E-07

2.021E+00 2.020E+00 2.018E+00 2.012E+00 1.996E+00 1.9386E00 1.780E+00 1.281E+00

f
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Sunmar, : RESRD Default Parameters

File : Plumbrook Subsurface Modified HL CORE MIX.RAC

Dose/Scurce Ratios Sunned Over All Pathways

-P Farent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSRIJ.t) Cmrem/yr)/IpCi/g)

li) (j) Fraction- t- C.COOCECC l.COOOE+C 3.COCCECC l.CCCE+C1 3.COO£+C1 1.CCCCE+2 3.000CC+2 l.COCE+03

I

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-242 l.OCOE+CO

Am-241 1.CCC0E+0

tp-237 l.000E+CC

(t-233 I.OOOE+00O

Th-225 l.00CE+C0

WiDSRPt)

Fu-241 2.450E-CS

Np-237 2.45CE-05

0-233 2.450E-CS

Sh-229 2.45CE-OS

5CSF.Ij)

~qA

Sr-90 Sr-9C l.CCCEC00

U-234 0-234 I.OOOE+CC

U'-234 Th-230 l.00OCOCC

V-234 Ra-226 1.OOOECCO

V-234 Pb-210 1.OCCCEC

0-234 I:DSR(32

£3 03 .OC40

U-235 Fa-^31 I.CCOE-00

t1-23S A;-227 1.00CE400

3.81SE-02 3.637E-02 3.301E-02 2.350E-02 6.906E-03 2.982E-04 2.916E-CE 3.I1IE-23

1.477E-02 2.471E-02 4.315E-02 9.455E-C2 1.68CE-01 1.654E-01 1.169E-01 2.156E-02

8.501E-09 2.615E-C8 9.254E-08 6.0C2E-07 3.5C7E-C6 1.7C7E-C5 4.36CE-OS S.319E-CS

3.08CE-14 5.312C-14 1.75SE-13 2.346E-12 3.736E-l1 6.219E-1C 4.422E-09 I.CS2E-08

2.66SC-13 2.927E-13 ;.416E-13 4.8CSE-13 7.02CC-I l.3;C8E-12 1.299E-11 1.867E-IC

5.295E-C2 6.1CBE-C2 7.616E-C2 1.18IC-01 1.777E-C1 l.857E-C1 1.169E-C1 2.162E-C2

9.354E-C7 8.911E-07 E.C67E-C7 5.758E-07 2.182E-C7 7.307E-C9 4.448E-13 7.597E-28

I.C46E-IC 3.501E-10 6.5E3E-1C 1.525E-C9 2.S26E-C9 3.407E-C9 2.854E-O9 1.468E-C9

1.734C-16 4.754E-6 1.50C6E-IS C.854E-iS 4.9CIE-14 2.21CE-13 4.789E-13 3.628E-13

7.513E-lS 6.821E-18 1.131C-17 1.916E-17 4.356E-17 2.767C-16 2.C72E-1S l.C75E-14

?.356E-Q7 e.914E-07 6.C93E-07 5.773E-07 2.21CC-Cl7 l.71E-CE 2.655E-C9 1.46CE-09

3.9CCOEC* 3.700CECI 3.196EICC i.915EC1 4.433E+CD 2.645E-02 1.164E-08 6.343E-31

1.113E+00 1.112Et.OC l.CO9E+CO 1.10OCCC 1.C74ECCC 9.88SE-C1 7.774E-C1 3.216E-C1

1.427E-06 2.074E-C6 3.3CSE-0C6 7.593E-C6 1.969E-CS 6.025E-O5 1.622E-C4 3.963E-C4

1.43CE-C7 2.925E-C7 8.765C-C7 5.866E-C6 4.428E-CS 4.213E-04 2.799E-C3 1.236E-C2

4.00C6E-C7 4.14CE-07 5.C33E-C7 2.113C-C6 3.04CC-CS 5.991E-04 5.587E-03 2.57CE-02

1.113ECCC 1.112E+C0 1.iC9ECCC l.iOOE+CO l.074E+00 9.896E-C1 7.66CC-C1 3.6CIE-C1

1.347E100 1.346EC00 1.343E+00 1.332E+CC 1.3C3EC+0 1.2CSEC4C 9.629E-C1 4.287E-O1

5.166E-03 8.863E-C3 1.621C-C2 4.135E-C2 1.082E-01 2.924E-01 5.292E-C1 3.589E-C1

4.C2CE-C4 1.C95E-03 3.460E-03 2.053E-02 l.173E-01 5.62CE-01 l.229E+00 8.59SE-Cl

1.353E400 l.355EC00 1.362E+00 1.394E+CC 1.528ECC0 2.CS9E+00 2.721EC00 1.647E+OC

1.1:7E+OG l.115CE*0 C l. lQ3C-C0 i.C4CtC0 1.076EC00 9.937E-01 7.849E-Ci 3.312E-Ol

4.490E-Cf 7.64CE-C6 1.391E-C5 3.562E-CS 9.56CE-OS 2.843E-04 6.646E-04 9.142E-04

2.229E-O 2.227E-08 2.223E-OS 2.215t-0C 2.24CE-OE 2.83C6E-C 8.19SE-CC 4.895E-07

.S71E-C8 S.655E-OE 5.849E-08 5.804E-08 5.194E-08 9.245E-08 8.564E-07 1.218E-CS

3.090E-07 3.0C6E-C7 3.079C-07 3.054E-C7 2.5^7E-C7 3.214E-07 1.710E-06 2.474E-CS

1.117ECCC 1.115E+OQ l.;113ECO l.1C4E+C0 1.Cl7CECC 9.94CE-C1 7.85SE-01 3.321E-C1

V-235 ZDSF (j)

0-236 U-236 l.00CGE+0

0-23; 0-234 I.COOOECO

0-23; Tt,-230 1.0OCE-OC

0-236 Ra-226 l.C0OCC0C

0-23; Pr-210 I.OOGE+CO

0-238 ZDSRIjI

'Eranch rraction is the cumulative factor for the j t principal radionuclide daugnter: COMCRF(j) - BRFI1)PERF(2) ... BRrjI).

The DSF includes contributions fror associated (half-life S 0.5 yr) daughters.

I ..
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Summary : FESRAD Default Parameters

File : Flumnrocl: Subsurface Maidified H: CORE MIX.RAD.

Single Radionuclide Soil Guidelines Gl1 t) In pCi/o

2

Nuclide

ci)

Am-241

C-14

Cm-245

Co-60

Cs-137

H-3

Ni-63

Pu-238

Pu-239

Pu-241

Sr-90

U-234

U-235

U-238

Easic Radiation Dose Limit * 2.500E+01 mrem/yr

t- 0.OOOE*00

3. 632E00

1.700E+01

9.722E+00

.. 343E+00

2.254E+00

3.569E+02

7.796E+02

1. 374E+01

1.237E+01

4.722E+02

6.282E-01

2.246E+01

1.84GE+0l

2.239E+01

I.OOODEtD

3.841E+00

1. 480E+02

5. 717E+00

3. 8544E+O0

2.371E+00

1.530E+03

7.899E+02

1 .386E+01

1.238E+01

4 .093E+02

6.757E-0O

2.249E+01

l.844E+01

2.241E+I01

3.000E+00

3.8a59E00

1.260E+04

9.702E+00

5. 122E+00

2.624Et00

2.858E+04

8.111E+02

1.409E+01

1.239E+0O

3.283E+02

7.822E-01

2.254E+01

1.835E*+O

2.247E+01

!. 000E+01

3. 922E+00

7. 535E+10

9. 616E+00

1 .386E+0O

3.742E+00

8.171Ec08

6.896EC02

1. 493E+OI

I.242EC01

2.118E602

1.305E+00

2.273E+01

1.793E+0I

2.265E+0I

3.000E+01

4 .109E+00

*4.454E+12

9.207E+00

2.395E+02

1.031E+01

*9 .594C+IS

l.l59E+03

1.762E+01

1.253E+01

1.407E+02

5.639E+00

2.327E+0l

1. 636E+01

2.318E+01

1.000E+02

4 .840E+00

4 .454E+12

7.743tcOO

5.039E+06

3.585Ec02

*9.594E+15

2.92EE+03

3.146E+01

1.290E+01

1.346Et02

9.453E+02

2.526E+0I

1.214E401

2.515EI01

3.000E+02

7.743C+00

*4.454E412

5.935E+00

'1.131E+15

9.096E-06

'9.594C+15

4 .139E404

1.651E+02

1.405E+0D

2.13PE+02

2.147E+09

3.1 lEcOl

9.187E+00

3.183E.01

1.000'E03

4.184E+01

4.454E+12

5. 918E 00

*1.131E+1S

68.701E+13

'9.594E+15

4.556E+08

4.309E+04

I.952E+01

1.157E+03

1.365E+14

6.942E+01

1.517E+0l

7.527E+01

*At specific activity limit

Sumeed Dose/Source Ratios DSR(iit) in (mrem/yr)/(pCi/9)

atK-/( d at

and Single Radionuclide Soil Guidelines Gli t) in pCi/g

tmin - time of minimum single radionuclide soil guideline

tma: - time of maximum total dose - 0.OOOEc00 years

Nuclide Initial

Mi) (pci/g)

Am-241 4.100E-01

C-14 1.-7QE+00

Cm-245 7.00DE-02

Co-60 6.500E-0O

Cr-137 7.VC4E.01

H1-3 8.300C-01

Ni-63 3.090E+00

Pu-236 6.000E-02

Pe-239 5.900E-01

Pu-241 e.1OE-01

Sr-90 1..23E+01

U-234 1.4COE-01

U-235 1.000E-02

0-238 I.IOOE-01

tmi n

Iyears)

0.OOOE+00

O.OOOE00

600 t1

0.00OE.00

0.000E+00

0.OOOE+00

O.OOOE00

0.000E+00

O.OOOE+00

6C.1 + 0.1

0.OOOE+00

0. OOO0E+O

351.4 i 0.7

O.OOOE+00

DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,ttrwax)

Ipci/g) (pCi/g)

6.524E+00 3.832EC00 6.524E+00 3.832Et00

1.471E+00 1.700E+01 1.471EC00 1.700E+01

4.625E+00 5.406Et00 2.571E.0D 9.722E+00

7.479E+00 3.343Et00 7.479E+00 3.343E+00

1. 109C4OI

7.005E-02

3 . 207E-02

l.8199E00

2.021E+00

1 .955E-01

-. 960E+01

2. 113E*00

7412 E+00

1.117E+00

2.254E-00

3.569E+02

.7 96Et02

1.374Et01

1.237E+0l

1.279Et02

6.282E-01

2.246E+0l

9.120E+OO

2.239E+01

l. 109E+01

7.005E-02

3.207E-02

1.819E+00

2.021E+00

5.295E-02

3.980E+01

1.113E+00

1.353E+00

1. 117E+00

2.254EC00

3.569E+02

7.796E+02

1.374E401

1.237E 01

4 .722t+02

6.2E2E-01

2.246E+02

1. 848E+01

2.239E+C1

r.
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Sumrnary: RESFAV Default FarameterE

Fils : Plunbrook Sutsurface Modified HL CORE MIX.RAD

Nuclide Farent ERFti)

(J) Mi)

Am-24l Arn-242 .2O.OCE.OC

Am-241 Cm-245 l.OOt.+C0

An-241 Pu-241 1.OOOEOO

Am-241 EtOSEC()

Individual Nuclide t*se Summed Over All Pathucys

Parent Nuclide and branch Fraction Indicated

Np-237

Np-231

Np-237

Np-237

Np-237

Np-237

U-233

U-233

U-233

U-233

U-233

U-233

.h-229
ta1q

Th-229

Th-229

Th-229

Am-241 1.0001.00

Cr-245 l.000rE00

Cm-245 2.450E-05

Pu-241 1.000E100

Pu-241 2.450E-05

:-r0SE 1))

Am-242 l.000E+00

Cm-245 I.OOOE00

Cm-245 2.45OE-05

Pu-241 1.000E+OO

Pu-241 2.450E-05

ED0SEtj)

AM-242 1.0001E00

Cm-245 3.000E1QD

Cm-245 2.450E-05

Pu-241 1.000E+00

Pu-241 2.450E-05

:DOSE (j)

DOSE(j,t), r-rem/yr

t- 0.0001+00 l.OO0E000 3.0001.00 1.000E+0 3.000E+01 l.000C*C2 3.000E.02 1.000E+03

2.675E+00 2.669E100 2.656E+00 2.613E+00 2.494E+00 2.11FE+00 1.323E.00 2.443E-02

3.592E-05 9.947E-05 3.1S7E-04 1.902E-03 1.075E-02 5.210E-02 1.173E-01 1.872E-01

1.196E-02 2.002E-02 3.495E-C2 7.659E-02 1.367E-01 1.502E-01 9.46SE-02 1.747E-02

2.6870E00 2.689E+00 2.692E+00 2.692E+00 2.642E.00 2.3201+00 1.555E+00 4.491E-01

t.1l1E-06 6.006E-06 1.27SE-05 3.172E-05 F.631E-05 2.517E-04 5.506E-04 6.383E-04

2.170E-11 6.924E-11 4.322E-10 7.600E-09 1.331E-07 2.461E-06 2.251E-05 1.248E-04

4.070E-13 2.277E-12 4.580E-12 3.010E-11 1.788E-10 9.215E-10 2.813E-09 6.110E-09

6.886E-09 2.118E-08 7.496E-08 4.862E-07 2.840E-06 1.383E-05 3.547E-05 4.308E-05

1.495E-10 2.t3SE-10 5.332E-10 1.235E-09 2.289E-09 2.759E-09 2.322E-09 1.189E-09

3.116E-06 6.02SE-06 1.186E-05 3.222E-05 8.928E-05 2.68PE-04 6.0F5Z-04 8.062E-04

3.563E-12 8.637E-12 2.651E-11 1.684E-10 1.206E-09 1.057E-08 5.761E-08 1.247E-07

7.803E-13 7.e1CE-13 7.79SE-13 7.996E-13 1.787E-12 6.193E-11 1.536E-09 1.754E-08

1.970E-27 2.07CE-17 2.674E-17 1.332E-16 1.879E-15 3.224E-14 2.595E-13 9.999E-13

2.501E-14 4.303E-t4 1.456E-13 l.901E-12 3.026E-11 5.033E-10 3.582E-09 8.520E-09

1.404E-16 3.851E-16 1.220E-15 7.172E-15 3.970E-14 1.797E-13 3.879E-13 2.939E-13

4.388E-12 9.461E-12 2.744E-11 1.711E-10 1.238E-09 1.114E-08 6.273E-08 1.507E-07

9.726E-12 9.730E-12 9.740E-12 9.788E-12 1.016E-11 1.962E-11 1.872E-10 2.383E-09

1.045E-I2 1.045E-11 1.044E-1I l.D41E-11 1.06SE-11 1.041E-11 1.347E-21 2.037E-10

2.557E-16 2.556E-16 2.554E-16 2.547E-16 2.619E-16 2.E22E-16 9.70SE-16 1.516E-14

2.159E-13 2.371E-13 2.767E-13 3.892E-13 5.686E-13 1.060E-12 1.052E-11 1.512E-10

6.0S5E-18 7.145E-18 9.159E-18 1.552E-17 3.528E-17 2.241E-16 1.678E-15 8.707E-15

2.040E-11 2.042E-11 2.046E-11 2.059E-11 2.1411-11 3.109E-11 2.112E-10 2.738E-09

C-14 C-14 1.000E+00

Cm-245

Cm-245

Cm-245

Pu-241

Fu-241

Pu-241

Fu-241

Pu-241

Fu-241

Cn-245 1.000GE00

Cm-245 2.45CE-05

ZDOSEC(5

Cr-245 1.0001E00

Pu-24 l.000QE+00

0CSSEI()

Cm-245 2.450E-05

Fu-241 2.450E-CS

_DOSEtj)

2.897E-CO 3.332E-01 3.909E-03 6.536E-10 1.el71-29 0.0001E00 O.OOOE00 0.0000E+0

1.798E-01 1.797E-Cl 1.795E-01 1.7t9E-01 1.772E-01 1.713E-01 1.552E-01 1.067E-0O

4.405E-06 4.403E-06 4.399E-06 4.384E-06 4.342E-06 4.197E-06 3.803E-06 2.615E-06

1.79SE-01 1.797E-01 1.795E-01 1.789E-01 1.772E-01 1.713E-01 1.552E-01 2.067E-01

1.672E-04 2.88O-04 5.123E-04 1.14SE-03 2.103E-03 2.593E-03 2.365E-03 1.617E-03

3.092E-02 2.946E-02 2.674E-02 1.904E-02 7.214E-03 2.416E-04 1.471E-06 2.512E-23

3.109E-02 2.975E-02 2.725E-02 2.018E-02 9.317E-03 2.835E-03 2.365E-03 1.617E-03

4.098E--09 l.055E-09 1.255E-08 2.804E-08 5.153E-08 E.353E-Oe 5.794E-08 3.961E-08

7.577E-07 7.211E-07 6.550-07 4.664E-07 1.767E-07 5.918E-09 3.603E-13 6.136E-2S

7.61SE-07 7.288E-07 6.676E-07 4.945E-07 2.283E-07 6.945E-06 5.794E-08 3.9621-08

4.861E+00 4.217E+00 3.173E+00 1.172E+00 6.812E-02 3.225E-06 1.419E-18 0.0001E00

6.655E+02 9.228E.02 7.435E+02 5.214E+02 1.892E+02 5.441E+00 2.145E-04 7.961E-20

Co-60 Co-60 1.0000E+0

Cs-137 Cs-137 I.0001E00

N-3 P.-3 1.000Z+00 5.814E-02 1.356E-02 7.261E-04 2.539E-08 4.1371E-21 0.000E+00 0.000.+00 0.000E00

Pu-23-'

Ni-63 1.0000E+0 9.909E-02 9.779E-02 9.524E-02 8.682E-02 6.663E-02 2.639E-02 1.866E-03 1.695E-07

Pu-238 l.OQOE+00 1.092E-01 1.08;E-Cl 1.065E-0 1.005E-01 8.514E-02 4.766E-02 9.067E-03 2.640E-05
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< wary : rESFA fefault Parametere

le I : P* rook Sutszrface Mod:fieH HL CORE Y.1X.RA.D

indivi4u&l PucllIe Dose Summed Over All Pathways

. Parent Nuclide and Eranch Fraction Indicated

aclide Farent 8RrFij

(j) (±1

-234 Pu-238 I.OOOE+OO

'-234 U-234 l.000E+00

)-234 U-23e l.OOOE+DO

J-234 _DOSC1JJ

DOSE(Jtl, mremlyr

t- O.OCOE+00 l.OOOE+OO 3.000E+0 l.OOOE+0Ol 3.000E+01 I.DOOE+02 3.OOOE+C2 I.OOOE+03

2.601E-07 4.479E-07 8.l76E-07 2.057E-06 5.170E-06 1.221E-05 1.647E-05 7.703E-06

1.556E-01 1.556E-01 1.553E-D1 1.540E-01 1.504E-DI 1.384E-OI I.0SE-O1 4.502E-02

4.936E-07 8.404E-07 1.530E-06 3.918E-06 1.053E-C5 3.127E-O5 1.310E-05 1.006E-04

1.55SE-Ol 1.556C-01 1.553E-01 1.540E-01 1.504E-01 1.3P4E-01 1.089E-01 4.513E-C2

Ih-230

Th-230

Th-230

Th-230

Ra-226

Ra-226

Ra-226

Ra-226

Pb-21C

Pb-210

Pb-210

Pb-210

Wt.9

U-235

U-.135

U-235

Fa-231

Fa-231

Pa-231

Ac-2.7

Ac-227

Ac-227

Fu-238 l.000EOO

U-234 l.OOOE+OO

U-238 1.00OE400

Z003E (t I

Pu-236 I.OOOE-O0

U-234 I.0O0E+O0

Pu-23P I.OOOEG00

U-234 I.OOOE+O0

U-23P 2.OOOE+O0

ZDOSE(J)

Pu-239 I.OOOE+O0

Fu-^139 2.000E+00

U-235 I.OOOE+00

ZDOSE J)

Pu-235 1.O00E400

U-235 .DOO0E-00

EDOStE I

Pu-239 .000OO+00

U-235 l.OOEC4CC

JDOSLtj I

3.633E-13 6.653E-13 1.566E-12 7.824E-12 5.012E-11 4.119E-20 2.213E-09 7.686E-O9

1.996E-07 2.904E-07 4.626E-07 1.063E-06 2.156E-06 8.435E-06 2.271E-05 5.548E-O5

2.452t-09 2.450E-09 2.446E-09 2.437E-09 2.463E-09 3.120t-09 9.015E-09 5.384E-08

2.023E-07 2.92fE-07 4.651E-07 1.065E-06 2.759E-06 8.439E-06 2.272E-05 5.554E-05

2.364E-13 2.697E-13 4.521E-13 3.934E-12 7.485E-11 2.063E-09 3.084E-OP 2.273E-07

2.002E-C0 4.095E-O0 1.227E-07 P.213E-07 6.199E-06 5.899E-05 3.91SE-04 1.731E-03

k.458E-0F 6.441E-09 6.434E-09 6.385E-09 6.373E-09 1.017E-08 9.443E-OP 1.340E-06

2.648E-03 4.7139E-08 .291E-07 6.27?E-07 6.205E-06 5.900E-05 3.919E-04 1.732E-03

1.252E-12 1.311E-12 1.439E-12 2.638E-12 4.319E-11 2.536E-09 5.e35E-06 4.715E-07

5.608E-06 5.80SE-CP 7.046E-08 2.959E-07 4.256E-06 e.3MBE-O5 7.822E-04 3.61OE-03

3.399E-OS 3.395E-OP 3.387E-08 3.359E-08 3.286E-08 3.535E-08 1.8S1E-07 2.722E-06

5.007E-O 9.203E-08 1.043E-07 3.294E-07 4.289E-06 8.392E-05 7.624E-04 3.613E-03

1.192E+OO 1.192E+OO 1.191E400 I.187E+00 1.178t+00 1.144C-00 1.050E+00 7.556E-O1

9.240E-0 1.705E-09 3.264E-09 8.685E-09 2.386E-08 7.348E-MO 1.883E-07 3.667E-07

1.347E-02 1.346E-02 1.343E-02 1.332E-02 1.303E-02 1.205E-02 9.629E-03 4.287E-03

1.347E-02 1.346E-02 1.343E-02 1.332E-02 1.303E-02 1.205E-02 9.629E-03 4.288E-03

.4P9E-22 9.549E-12 2.411E-11 1.412E-10 1.012E-09 9.251E-09 5.716E-08 2.006E-07

5.166E-05 P.663E-05 :.621E-04 4.135E-04 1.082E-03 2.924E-03 5.292E-03 3.59M-03

!.166E-05 6.863E-05 1.621E-04 4.135E-04 I.OP2E-03 2.924E-03 5.292E-0.3 3.589E-03

4.461E-12 4.862E-12 7.392E-12 5.1S5C-11 7.9ZfE-10 1.44SE-O8 I.2C7E-07 4:627E-07

4.020E-06 1.095E-05 3.460E-05 2.053E-04 1.173E-03 5.618E-C3 1.229E-C2 8.596E-03

4.020E-OE 1.095E-05 3.460E-05 2.053E-04 1.173t-03 5.618E-03 1.229E-02 6.599E-03

Sr-9D Sr-90 I.DOOE+OO

U-23P U.-236 :.OOOr.oo

5.265E+02 4.E95E.02 4.228E+02 2.534E+02 5.865E*01 3.499E-01 1.540E-07 0.00E+OO

1.22SE-O: 1.22?E-C1 1.224E-01 1.214E-01 1.166E-C! 1.093E-01 8.633E-02 3.643C-02

EArNi) it the IzanCh fracticn of the raren: nuclide.

K~i\
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Kj emry : RESRPA Default Farameters

.e : Plum~rook Sutsurface Modified ML C^RE PIX.P.D

Individual Nuclide Scil Concentration

Parent Nuclide arid Branch Fraction Indicated

clide Parent SRr51)

(j) (U.)

3-241 An-241 1.0001400

a-241 Cr-245 l.000E-.

r-241 Pu-241 I.OO1EO00

m-241 ZS(J):

p-237

'p-237

'p-237

Jp-231

4p-231

sp-23'

U-233

0-233

U-233

U-233

U-233

U-233

Th-229

.9

Sh-229

Sh-225

Th-229

AM-241

Cm-245

CP-245

Pu-241

Pv-241

Am-242

Cm-245

Cm-245

Pu-241

Pu-241

Am-241

Cm-245

Cm-245

Pu-241

Pu-241

ZS M :

I .ODOEt00

1.OOOE400

2.450E-05

2.000E*00

2.450E-05

1.000E400

l.0001.00

2.450E-CS

I.ODO001

2.450E-OS

I.000E+DO

2. 00E+00

2.450E-OS

1.000:.O0

2.450E-OS

S(J,t), pCits

t- O.OOOE0+0 1.OOOE400 3.000:O00 1.OOOE401 3.0001+01 1.OOOE02 3.CCO1E02 1.000:E+03

4.100E-01 4.092E-01 4.075E-01 4.018E-01 3.859E-01 3.351E-01 2.238E-01 5.448E-02

C.000E+0 2.657E-06 2.313E-OS 2.297£-04 1.546E-03 8.105E-C3 2.311£-02 4.169E-02

0.0001E00 1.267E-03 3.611E-03 1.019t-02 1.984E-02 2.214E-02 1.534E-02 3.733E-03

4.100£-01 4.104E-01 4.112E-01 4.122E-0C 4.0173E-01 3.659E-01 2.622E-01 9.90:E-02

O.OOOE400 1.326E-07 3.968£-0C 1.310£-06 3.824E-06 1.159E--S 2.660E-OS 3.6271E-S

O.OOOE00 2.8SOE-13 1.562E-12 2.517E-10 S.555E-09 1.11BE-0C 1.084E-06 1.088E-06

0.0001400 1.315£-14 1.146E-13 1.142E-12 7.760E-12 4.233E-1- 1.359E-10 3.472E-10

0.0001400 2.066E-I0 1.800E-09 1.786t-08 1.197E-07 6.171E-0C 1.669E-06 2.392£-06

O.OOO.00 6.273E-12 1.793E-11 5.019E-11 1.006E-IC 1.248E-I0 1.091E-10 6.604E-11

0.000+00 1.328E-07 3.986E-0C 1.328E-06 3.949E-06 1.232E-OS 2.935E-05 4.575E-CS

0.OOE1O: 2.89PE:-13 2.591E-12 2.842E-11 2.451E-10 2.349E-09 1.399E-08 4.085E-08

0.C00E+CO 3.155E-19 2.500E-17 2.866E-I5 1.904E-13 1.333E-11 3.712E-1C 5.746£-09

0.0001:00 1.923E-20 S.0O9E-19 1.714E-17 3.663E-16 1.128E-IS 6.302E-14 3.279E-13

0.000E400 3.025E-16 1.950E-15 2.685E-I3 5.681E-12 1.064E-10 8.30&E-10 2.669E-09

O.DODE.00 1.381E-1I 1.201E-16 1.186E-IS 1.&53E-IS 3.8S1E114 9.042E-14 9.216E-14

0.0OOE:00 2.901E-13 2.605E-12 2.870E-11 2.510E-10 2.469E-O9 1.519E-08 4.926E-08

0.OOE:00 9.126E-I8 2.456E-16 8.993E-IS 2.351E-13 7.782E-12 1.540E-10 2.138E-09

0.O0E000 5.969E-24 1.424E-21 5.508E-19 1.132E-16 2.662E-14 2.701E-I2 1.756E-10

O.O0E000 4.553E-25 3.611E-23 4.151E-21 2.7180-19 2.007E-17 6.148E-16 1.344E-14

0.0005E00 1.161E-21 5.676E-l9 6.507E-I7 4.3261-I5 3.034£-13 8.503E-12 1.354E-10

0.0005E00 4.366E-22 I:149E-20 3.893E-19 8.323E-I6 1.624E-16 1.448E-15 7.825E-I5

0.00:E.00 9.1331:-18 2.462E-16 9.059E-1S 2.395E-13 8.114E-12 1.652E-10 2.449E-09

C-14 C-14 1.000E400

Cm-245 Cm-245 I.OOE+0 C

CO-245 Cm-245 2.450E-OS

Cm-245 ZSI5):

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Pu-241

Cm-245

Pu-241

ES J):

I. 000400

1.0001+00

1.970+:00 2.140E-01 2.514E-03 4.214E-lC 1.231E-29 0.000E+00 0. OODE000 0.0E01:00

7.00COE-02 6.958E-0C 6.995E-02 6.985E-02 6.955E-02 6.851E-02 6.562E-02 5.643E-02

1.715E-S0 1.715E-06 1.14E-061 E 1.7111-CE 1.104E-06 1.678E-06 1.608DE-06 1.383E-06

7.0001:-0C 6. 99cE-C. 6.995E-02 6.951E-02 C .9555E-02 6.8SIE-02 6.562E-02 5.643E-02

0.OOOE500 3.289E-03 9.40PE-03 2.670E-02 5.320E-02 6.809E-C2 6.576E-02 5. 655E-02

8.100E-01 1.118:-Cl 1.008E-01: 5.000E-01 1.905E-01 6.S502E-03 4.190E-07 9.001:E-22

S.100E-Cl 7.751E-01 - .102E-01 5.267E-01 2.437E-01 7.459E-02 6.516E-02 5.655E-02

0.000E40 8.051:E-CS 2.305E-07 6.541E-07 1.303E-06 1.668E-06 1.611E-CS 1.38SE-06

1.9a4E--S 1.891E-CS 1.171:E-S 1.225E-CS 4.667E-Cf 1.593E-07 1.027E-I1 2.205E-26

1.984E-05 1.899E-05 1.740E-05 1.290E-05 5.970E-06 1.628E-06 1.611E-06 1.3?51-06

Cw-245 2.450E-C5

Fu-4I 2.450E-CS

-S (j):

Co-60 Cc-60 1.0006+00

r 11 I-- I --- nnrn

6.500C-01 5.638E-01 4.243E-01 1.568E-C1 9.126E-03 4.339E-0C 1.934E-19 O.COO1E00

7.804E401 7.420E+01 6.709E.01 4.714E+01 1.720E102 5.5OO-C1 2.115E-OS 1.005E-20
i

\ H-3

\~3

Pu-236

r

'S- sJ s. --- u

H-3 1.000E400 8.300E-C1 1.823E-01 1.031E-02 3.619E-07 5.964E-20 O.OOE400 O.OOOE400 O.000E400

Ni-63 1.0001400

Pu-236 1.0001400

3.0901:00 3.050E10C 2.972E400 2.115E+00 2.096E100 6.470E-01 6.3641-02 7.398E-06

6.000E-02 5.952E-02 5.657E-02 5.538E-02 4.718E-02 2.692E-02 5.421E-03 1.9B6E-6 5




