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1.0

GENERAL INFORMATION

This Decommissioning Plan is intended to cover the scope and intent of actions necessary
for the effective remediation and post-closure verification for unconditional release of the
area known as the ‘Burial Mound’ at the Fort McClellan U.S. Army installation in Anniston,
Alabama. Elements of the work are delineated in sufficient detail to ensure that the efforts
are technically adequate and that adherence with requisite regulatory issues is maintained.

The present work is contracted to ATG, Inc. under Modification Number P00002 of
Contract Number DAAA09-98-C-0039, by the Headquarters, U.S. Army Industrial
Operations Command, Project Number USA 98-046. The internal ATG project number is
10036.01.

Fort McClellan is comprised of three parts, the Main Post, the Choccolocco Corridor, and
the Pelham Range occupying 45,679 acres adjacent to Anniston, Alabama. The Main Post
encompasses 19,000 acres and contains the majority of the facilities. The Choccolocco
Corridor, approximately 4,500 acres, is leased from the State of Alabama and connects the
Main Post with the Talladega National Forest to the east. Pelham Range consists of
approximately 22,000 acres west of the Main Post.

The Army Base Closure and Realignment Committee (BRAC) has identified Fort McClellan
as an installation for closure. There are several radiological issues the Army must resolve
prior to closing the installation, and one of the most pressing items of concern is the ‘Burial
Mound’ previously used as a low-level radioactive waste disposal cell. The mound is
contaminated with Cs-137 and Co-60. Under the current tasking, ATG has determined
acceptable site-specific concentrations for use as guideline values and has developed the
comprehensive methodology to effect the removal and disposal of radiologically
contaminated material in the ‘Burial Mound’ and perform a survey for the unconditional
release of the area. Disposition of the primary and incidental secondary waste streams shall
be at Envirocare of Utah, or other licensed/authorized recipient.

1.1 Origination of Contamination

The history of the base included training exercises for the Army Chemical Corp. for
simulated large area radioactive contamination (fallout) from the surface detonation
of a small yield (less than 0.5 kiloton) nuclear weapon. The training concept was to
raise and lower sealed radioactive sources, and have students perform both ground
and aerial surveys to map the radiological fallout pattern. The training facility was
utilized to train Radiation Control Teams in support of nuclear weapons testing
performed by the Atomic Energy Commission (AEC). There was an AEC license
issued for use of the sealed sources.
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There were two radiological training areas during the operational period of the mid
1950's through May of 1973, referred to as Rideout Field. The first field, referred to
as “Old Rideout Field”, contained approximately 600 source storage wells and was
located north of Cane Creek, between West Perimeter Road and Centerline Road.
The second field, referred to as “New Rideout Field”, extended south of Cane Creek
along Centerline Road.

The Old Rideout Field used locally fabricated Co-60 sources and higher activity
commercially procured Cs-137 sources. While the Co-60 sources were used to
simulate a uniform fallout pattern, the Cs-137 sources were used to simulate hot
spots within the fallout pattern. The sources were raised and lowered manually from
their shielded storage positions, located approximately 6' below the ground surface.
An excessive number of leaking locally fabricated Co-60 sources contributed to the
formation of the on-site ‘Burial Mound’ for use as an interim on-site disposal cell.
The contaminated soil resulting from historically leaking sources was accumulated
and transported to the location which is now designated as the ‘Burial Mound’.

Characterization of the ‘Burial Mound’

A recent radiological characterization of the ‘Burial Mound’ was performed by the
U.S. Army Center for Health Promotion and Preventive Medicine (CHPPM),
reference Industrial Radiation Study No. 27-MH-0987-R2-97, Pelham Range Burial
Mound Site, Fort McClellan, Alabama, 29 August - 15 September 1995 and 14 - 28
January 1996. The survey followed much of the protocols of NUREG/CR-5849,
including background determination, walkover surface scans, hole logging, and
sample analysis. A total of 571 systematic random and select bias samples were
analyzed for radiological parameters. Both elevated Co-60 and Cs-137 were observed
in surface soil samples, but only elevated Co-60 was found in subsurface samples.
The distribution of reported Co-60 concentrations ranges from undetectable levels
up to 330 pCi/g, with an arithmetic mean concentration of 1.8 pCi/g. The
distribution of-Cs-137 concentrations range from background up to 179 pCi/g, with
an arithmetic mean of 0.46 pCi/g.

There exists some concern regarding the observed heterogeneity of the ‘Burial
Mound’ as depicted in the CHPPM report. First, an isolated speck of significant Co-
60 radioactivity was discovered within one of the discrete surface soil samples. With
some effort, an object approximating the “eye of a sewing needle” in size was
isolated and determined to be 253,000 pCi / 0.0043 gram, which converts to a
specific activity (SpA) of 58.8 uCi per gram. This SpA far exceeds the Envirocare
Waste Acceptance Criteria (WAC), which for Co-60 is limited to 3.0E* pCi/gm, and
6.0E* pCi/gm for the Cs-137 limit.
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The related concern is with the significant gamma readings recorded during hole
logging when samples from the bore hole and nearby indicated only trace amounts
of contamination. The trend leads toward a conclusion of significant heterogeneity
within the pile. It may appear that both soluble and insoluble contamination exists,
and depending on the location of any sample, an aliquot being analyzed may or may
not be representative of the balance of the sample media. A remedy to ensure a
comprehensive screening of the entire soil population and to serve as a rule-out to
prohibit exceeding WAC limits for SpA is engineered into this Plan. (Section 2.1.1).

ATG reviewed the characterization data and developed a Sampling and Analysis Plan
(SAP) to complete waste profiling of the ‘Burial Mound’ for acceptance for disposal
at Envirocare of Utah in May 1998. On-site samples were collected by ATG during
execution of the SAP, and the samples were subsequently analyzed by Mountain
States Analytical, Inc. for the full suite of parameters. The original 10 meter x 10
meter grid was re-established, and 6 grids were discretely sampled to a depth of 6.
Samples were collected at 1' depth increments and field screened for gamma activity
prior to shipping for laboratory analysis. The locations of sampling for waste
profiling were recorded by their individual proximity within the original 10 m x 10
m grid pattern, as well as logging their respective GPS coordinates.

Preliminary acceptance of the ‘Burial Mound’ waste stream as LLRW (low-level
radioactive waste) was received from Envirocare in October 1998. The requisite Pre-
Shipment samples were subsequently forwarded to Envirocare for their footprint
analysis in November 1998. Both the Waste Profile Record (EC-0230) and the Pre-
Shipment Sample Record (EC-2000) provided a tentative waste delivery date of
March 1999, and a tentative volume in the estimated range of 870 cubic yards. Note:
Final release criteria had not been determined during waste profiling, which resulted
in an estimated final volume being employed.

Summary of the Physical Description

The actual ‘Burial Mound’ is observed as a slight elevation standing secluded from
adjacent woodlands and drainage areas by open land all around. The ‘Burial Mound’
is located at the northwest corner of Pelham Range, at the northern end of the Battle
Drill Area of Range 24C. The mound is oblong in shape and is approximately 25
meters long by 15 meters wide at coordinates 593300 meters East, 3732500 meters

North in Universal Transverse Mercator (UTM) Grid Zone 16. Ref. Indusirial Radiation Study
No. 27-MH-0987-R2-97, U.S. Army Center for Health Promotion and Preventive Medicine.

The mound is literally an irregular pile of soil to approximately 6' elevation above
the surrounding grade, and covered with light vegetation. The footprint encompasses
parts of six grids (10 m x 10 m), and contamination has been observed to a depth of
12" below grade.
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The area surrounding the ‘Burial Mound’ is utilized as a training area for students at
the U.S. Army Chemical and Military Police Schools, Active Duty Units, Reserve
Units and Alabama National Guard Units. Subsequent to BRAC action, the area
including the present ‘Burial Mound’ is to be remediated and turned over to the State
for use by the National Guards in September 1999. Possible future occupancy may
include bivouacking National Guards, hunters, and trespassers.

License Status

The first AEC license (BML 1-2861-1) was issued to the Chemical School in 1957.
Although substantiating documents (shipping papers) have not been located,
reference is made to the proper disposal of all locally fabricated Co-60 sources.
Despite the reference to the proper disposal of all locally fabricated Co-60 sources,
one such source was found, recovered, and properly disposed of in 1985 from the

area referred 10 as the ‘Burial MOUIld, Ref: Industrial Radiation Study No. 27-MH-0987-R2-97, U.8. Army Center
for Health Promotion and Preventive Medicine,

The radiological constituents of the ‘Burial Mound’ are presently accounted for
under existing NRC license number 01-02861-05, docket number 030-17584, for

gossession and ultimate decontamination and decommissioning activities et US- Army
hemical School, Radiation Protection Officer, License 01-02861-05,

The pending remedial actions leading to the closure of the ‘Burial Mound’ as planned
herein shall be performed under the current specific radioactive material license
as implemented by the designated contractor. ATG, Inc. shall execute this Plan with
oversight of the radiological protection program by the licensee. The Nuclear
Regulatory Commission, Region II, is the responsible governing regulatory entity
having jurisdiction over the licensed radiological health program.

An urgency exists in the need for a timely license termination immediately upon
completion of the ‘Burial Mound’ site remediation. Other facility installations are
to undergo characterization in parallel to the ‘Burial Mound’ activities, and are
governed by the guidelines of a separate Plan. The base is to be closed under the
BRAC by September 1, 1999.

1-4
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2.0

DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES

2.1

Decommissioning Qbjectives, Activities, Tasks and Schedules

The principal elements necessary to facilitate removal and disposal of radiologically
contaminated portions of the ‘Burial Mound’ are indicated in the following
breakdown. The end-goal of this remedial action is the timely and economical
extraction of known contaminated material from within the ‘Burial Mound” and
screening/sampling it to rule-out any isolated “hot spots” which may otherwise rival
the disposal facility WAC. Subsequent to addressing the impacted material from the
CHPPM characterization data, the balance of material in the impacted and
immediately adjacent grids will be excavated to the maximum depth in which
contamination has been found nearby, and the material will be direct surveyed for
sorting by concentration limits. Material will be either rejected as LLRW and staged
for disposal, or alternatively accepted for use as fill and staged for future replacement
in the excavation.

The soil will be monitored on a conveyor system with Nal detectors and a determined
sensitivity sufficient to meet the contaminant guidelines. Systematic samples will
be collected after monitoring for on-site laboratory analysis by gamma spectroscopy
to determine the correlation between scan instrument sensitivity and actual
concentrations in soil. Quality control measures will additionally include splitting
samples at a 10% frequency with a third party laboratory.

The waste will be loaded into Intermodal containers and shipped to Envirocare for
disposal, with little latency between staging and shipping. The remediated
excavation area and ultimately the grounds in the area of monitoring and material
staging will be surveyed and sampled following the protocols of MARSSIM. The
final status survey will be performed after the final waste shipment has been
completed. All samples collected during the verification survey will be analyzed
initially on-site to support early demobilization, and split with a third party
laboratory for comparative analysis.

A project Final Report will be prepared detailing the events of the remedial action,
referencing manifests and survey records, and including release surveys of equipment
and areas. Data analysis/reduction will be performed off-site, and will ensure
standardization of reporting units, statistical review for adequacy of data, and a
comparison of actual residual levels of radioactivity in relation to the prescribed
acceptable limits.



2.1.1

Decommissioning Objectives

The objectives of the decommissioning event governed by this Plan are:

2.1.1.1 Development and consensus adoption of site specific criteria for use
as guideline values for residual concentrations of the contaminants

of concern (i.e., Co-60 and Cs-137) in soil, with this task being
completed herein; Ref: Development of Derived Cleanup Guidelines for the Pelham Range Burial

Mound, Fort McClellan, Auxier & Associates, January 1999,

2.1.1.2 The removal of the material in the vicinity of the ‘Burial Mound’ and
immediately adjacent grounds;
Below Grade: 8 grids x 10 m x 10 m area x 3.65 m max depth = 2,926 m*

Slopes Sides: 14x 10mw.x2.43 mdepthx (4.88m/2)1. = 831 m’
Above Grade: 6 grids x 10 m x 10 m area x 1.83 m max elev = 1,098 m’
In-Situ Volume: : 4855m®
Fluff Factor (Volume factor attributed to soil conditioning) X 13

Removed and Processed Volume: 6311 m’

Ref. Attachments 1,2, and 5

2.1.1.3 In-line radiologically screening of soils via an automated conveyor /
monitoring system and segregation of materials into 1)impacted
(LLRW)[381 m® Jor [498 ¥d ] estimated, or 2) non-impacted
(backfill)[5930 m?] with proven instrumentation sensitivity and QC
verification by systematic sampling for laboratory analysis;

2.1.1.4 Shipment of LLRW to Envirocare for off-site disposal in a timely
manner;

2.1.1.5 Employing results of the preceding survey and progress
measurements for development of the verification survey following
MARSSIM, and early implementation in the field;

2.1.1.6 Decontamination and release surveys of materials and equipment, and
subsequent final waste shipment;

2.1.1.7 Submission of final report to ensure license termination prior to
September 1, 1999.

2.1.1.8 Partial re-mobilization upon regulatory approval for backfill and
closure of the excavation area.



TABLE 2.1.2 Decommissioning Activities and Tasks

Preliminary Discussion w/Stakeholders to
Reach Consensus

Develop Concentration. Limits to Meet
Dose/Risk Criteria

Resrad Code / Direct Gamma & Side
Pathways

Apply EPA Slope Factors / Risk Based
Criteria

Compare Designed Criteria to Pending

Instrument Sensitivities

Submit Results of Site Specific Dose
Assessment for Consensus Acceptance

Objective Activity Task Description
2.1.1.1 Develop Site-Specific 1) Preliminary Detailed Review of Existing Source Term | Identify key contaminants, physical area involved,
Criteria for Residual Contaminant Planning Phase and the range of existing concentrations.
Concentrations in Soil {completed)

Ensure that scenarios for modeling and technical
approach is mutually acceptable.

Apply reference data to conservative scenario for
first cut at dose assessment.

Apply reference computer code for determination of
the site-specific dose based assessment

Cross-reference dose-based assessment to risk based
criteria.

Perform reality check to ensure that the derived
concentrations are within the sensitivity range of
instrumentation to be employed.

Gain approval prior to adoption into the
Decommissioning Plan.

The development of site specific criteria provides
technically defended concentration values with
demonstrated minimal risk, while additionally
achieving some economical advantage through
ultimate waste volume reduction over alternative
default values.




TABLE 2.1.2 Decommissioning Actjvities and Tasks

Objective

Activity

Task

Description

2.1.1.2 Remove Contents of the
‘Burial Mound” and the
Immediately Adjacent Grounds

1 Mobilization

1 Instrument Calibration

2 Refresher Training

3 Entry Bioassays

4 Travel

5 Site Specific Training

6 Preliminary Survey

7 Implement OE Avoidance Plan

Ensure that all necessary instrumentation to be
used in the field are in current calibration.

Provide necessary refresher training, i.e., 8-hr
HAZWOPER, off-site.

All project personnel to submit base line
bioassay (urine) samples for third party
analysis by gamma spectroscopy.

Ground travel to Fort McClellan, ~ one-half
day’s effort from Oak Ridge, TN, from which
the primary crew originates.

Documented site-specific training to the
Decommissioning Plan, the QA Plan, and the
HASP, as well as base requirements and
logistical review,

A preliminary radiological survey of the
general grounds to establish suitability for use
as staging / lay-down areas, and to determine
background levels for placement of the soil
monitoring system.

Perform OE survey of pile and immediately
adjacent grounds surface to avoid the prospect
of encountering ordnance and explosives on
the base. Provide continued surveillance
during excavation and soil monitoring phase.




TABLE 2.1.2 Decommissioning Activities and Tasks
Objective Activity Task Description

2.1.1.2 Remove Contents of the
‘Burial Mound” and the Immediately
Adjacent Grounds

1 Mobilization

8 Equipment Receipt / Set-up

9 Install Security Fencing and Erosion
Controls

10 Establish Control Points

11 Issue Radiation Work Permit (RWP)

Equipment will be received and set-up in
locations correlating to the results of the
preliminary survey.

Equipment to include: Office / Lab / break
area trailer, storage trailer, generators,
Powerscreen modified with monitoring
system, skid steer loader, and track-hoe.

Orange safety fencing (4") will be placed
around the entirety of the controlled area
during construction on-site. Silt fencing will
be placed to prevent site erosion and/or cross-
contamination into/out from the excavation
area and the material staging location.

A single access will be designated for
equipment and vehicular traffic, and for
personnel ingress/egress. Personnel frisking
instrumentation will be maintained.
Equipment and vehicles will require an exit
survey if operated in the impacted area.

An RWP will be issued for the remediation, re-
characterization, and final survey of the Burial
Mound and adjacent grounds. The RWP
describes conditions and requirements for
working in the area.




TABLE 2.1.2

Decommissioning Activities and Tasks

Adjacent Grounds

2.1.1.3 In-Line Radiological
Screening of Soils for Segregation of
Impacted and Non-Impacted Material

| Burial Mound
Remediation

2 Process Vegetation

3 Extract Known Contaminated Soil

4 Remove Balance of Area Soil

1 Prepare, Radiological Monitor, and Sort
Monitored Material

Objective Activity Task Description
2.1.1.2 Remove Contents of the 2 Burial Mound 1 Degrub Pile The existing underbrush and small deciduous
‘Burial Mound” and the Immediately Remediation vegetation will be removed from the Burial

Mound above grade pile prior to excavation.

All vegetation will be shredded on-site and
treated as LLRW for disposal.

The above grade pile and the areas of known
contamination per the CHPPM
characterization report will be removed and
monitored first. This permits early assurance
of monitoring sensitivity and allows self-
decontamination of the equipment by
subsequent abrasive action of soil material of
less probable contamination from distant areas.

The entirety of soil contents over the § grids
will be excavated to the 12' depth, which is the
deepest observed penetration of contamination
observed at a single bore sample location in
the CHPPM report. All removed material will
undergo direct radiological screening,.

Soil will be processed to break-up the hard
clay into a dispersable material, and transfer it
by an enclosed chute onto a 3' wide conveyor.
The conveyor is curved on the sides to contain
material, and has an active area for
conveyance of 2' wide. to detect less than the
site-specific concentration values prescribed.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.3 In-Line Radiological
Screening of Soils for Segregation of
Impacted and Non-Impacted Material

2.1.1.4 Shipment of LLRW to
Envirocare for Disposal

1 Burial Mound
Remediation

1 Prepare, Radiological Monitor, and Sort
Monitored Material Contd.

2 Material Sampling and Staging

1 Bulk Waste Packaging

An array of ten 2"x2" Nal detectors mated to
alarming ratemeters and calibrated to the
contaminants of concern make-up the
stationary monitor under which the conveyor
moves the soil. The speed is controlled along
with the distance from the detectors, which
results in an overall calibrated system with
sufficient sensitivity.

An alarm of any detector will result in a
manual system shut-down and rejection of the
material as impacted, requiring
containerization. Non-impacted soils will be
segregated from impacted material and staged
on clean ground cover. Systematic sampling
will be performed and on-site analysis
provided by gamma spectroscopy. QC
samples at a 10% frequency will be split for
third party analysis for verification.

Impacted material will be packaged in 22 CY
Intermodal containers with sliding rigid lids.

Impacted soil will be placed into the container
staged on the ground. Filling will be
monitored for manually limiting to
approximately 17 CY to maintain gross weight
requirements (density of ~ 1.35 tons/CY).




TABLE 2.1.2

Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.4 Shipment of LLRW to
Envirocare for Disposal

2.1.1.5 Verification Survey
Following MARSSIM

1 Final Survey

2 Waste Shipments

1 Design Sampling Strategy

2 Sample Collection

The expected (up to) 500 m’ of impacted soil,
vegetation, and PPE will be shipped in
campaigns of approximately 4 loads/day, with
10 shipping campaigns stretched out over the
soil monitoring period.

Employ recent remediation tasks and the
earlier CHPPM survey data for development
of the final status survey strategy. Area of
approximately 7 Class | survey units of ~1000
to 2000 m?, having been just remediated
and/or used for handling and staging
uncontainerized radioactive materials.

No Class 2 or Class 3 areas designated.

Determine the number of data points (random
samples) following statistical
recommendations of MARSSIM.

Determine number of data points for target
area and for background correlation.

Establish data quality objectives.
Integrate the survey strategy.
Tie-in the reference grid system, and install a

square grid (10 m x 10 m). Install the
triangular grid.




TABLE 2.1.2

Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.5 Verification Survey
Following MARSSIM

| Final Survey

4 Data Evaluation

2 Sample Collection Contd.

3 Third Party Analysis

Cross-calibrate the 2" x 2" Nal field
instrument to the true exposure response of a
Pressurized Ionization Chamber, Perform the
designed comprehensive scan survey
coverage.

Collect the designated number of randomly
selected samples.

Provide necessary QA/QC.

Complete chain-of-custody records and ship
samples to third party laboratory.

Have all samples comparably analyzed by
gamma Spectroscopy.

Results will be converted to standardized units,

Laboratory analysis and exposure rate
measurement QC data will be evaluated for
accuracy and precision. Any additional data
needs will be identified.

Annotate facility drawings to depict grid lay-
out and sample locations.

Graphically display concentrations on posting
plots and histograms for survey units and
reference area.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.5 Verification Survey
Following MARSSIM

2.1.1.6 Decontamination and
Release Surveys of Equipment; and
Final Waste Shipment

1 Final Survey

1 Demobilization

5 Data Interpretation

6 Report of Survey Findings

1 Decontaminate Major Equipment

Exposure data meeting acceptance criteria will
be evaluated using the Wilcoxon Rank Sum
test for each group of survey unit samples.

Soil concentration data will be evaluated using
the Student t-test. Any findings that are
inconclusive or evidence leads to the criteria
having not been met will be reported
immediately to ensure early project closure.

Results will be compared with DQOs
established during the design phase.

The final report will include survey procedures
and results, and will follow the general
guidance of MARSSIM.

Equipment will be decontaminated as soon as
its use on the project has been completed, and
decontamination/survey will be a parallel
activity with site release survey preparations.
The soil monitoring and handling equipment
will be decontaminated primarily by passing
large volumes of unaffected soil through it
during the course of screening the balance of
soil form the grids. The known affected
material will be handled first. Ultimately,
equipment will be freed of all clinging soil
product by manual abrasives and
supplemented by HEPA vacuum for debris
pick-up.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.6 Decontamination and
Release Surveys of Equipment; and
Final Waste Shipment

1 Demobilization

2 Survey Major Equipment for Release

3 Final Equipment Decon / Survey

4 Final Waste Shipment

5 Site Clean-up

All areas susceptible to contact with
contaminated material will be accessed and
direct surveyed for release. Swipe samples
will be collected and counted on-site. Survey
data will be recorded on equipment diagrams
to indicate the location of measurements.

The remaining site equipment will be decon
upon completion of the post-remediation
walkover scan survey of the grounds. Decon
will be performed on plastic lay-down areas.
Radiological surveys will be performed to
ensure effective decon efforts and to ultimately
verify that levels of residual activity are
acceptable for unconditional release.

Secondary wastes, including spent filters, PPE,
plastic, and deconned/removed residue from
equipment, will be packaged along with
impacted soil in the final Intermodal container.
The final waste container will be scheduled for
shipment in between the site remediation and
the final verification survey.

The work area will be restored to its condition
prior to remediation activities. Solid waste
will be removed, equipment containerized, and
the grounds leveled (i.e., tracks smoothed),
prior to performing the final verification
survey. No site conditions will be altered after
the verification survey has been completed.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.6 Decontamination and
Release Surveys of Equipment;
and Final Waste Shipment

2.1.1.7 Submit Final Report

1 Demobilization

1 Final Report

5 Site Clean-up Cont.

6 Exit Bioassays

7 Return Travel

1 Receive Third Party Analytical
Results

2 Standardize and Compare Data

Equipment will be shipped and support utilities will
be removed upon completion of the verification
survey, also,

All site workers will submit a final bioassay (urine)
sample for third party analysis to determine the
extent of any uptake. Bioassay results will be used
to indicate the effectiveness of the radiological
controls program when the TEDE is calculated
along with the contribution of external exposure.
As warranted, internal exposure will be assigned
and recorded for an individual.

The balance of project personnel will demobilize
upon completion of the final verification survey.

10% of the final samples are to be shipped for
third party analysis by gamma spectroscopy. The
project budget assumes a routine TAT, expecting ~
3 weeks for data receipt.

Survey and sample results will be reviewed and
standardized, and the values will be compared to
the release criteria. Statistical tests will be
performed, and the acceptance or rejection of
results in meeting the criteria will be determined.

Data will be compared to the 25 mrem/y release
criteria, assuming immediate occupancy by a
resident family.

2-12




TABLE 2.1.2 Decommissioning Activities and Tasks
Objective Activity Task Description

2.1.1.7 Submit Final Report

2.1.1.8 Closure

1 Final Report

1T

2 Site Closure

1 Remobilization 1 Return Travel

3 Draft Narrative Report

4 Assemble Report & Supporting Data

2 Property Restoration

A description of the overall project effort will
be drafted to include major activities, waste
volumes, manifest copies, and the extent of
excavation and soil monitoring. The
established governing criteria will be displayed
along with the respective references.

Emphasis will be placed on the final status
survey (MARSSIM).

The narrative report, field data, and analytical
results will be compiled into a single submittal.
The goal is to complete work activities and
submit the report for contemplation of NRC
license termination prior to September 1, 1999.

A partial crew re-mobilization to the site will
occur upon notification of regulatory approval,
indicating verification and acceptance of the
site meeting conditions suitable for license
termination.

The excavated area of the ‘Burial Mound’ will
be backfilled with the stockpiled monitored
soil and imported clean fill, as necessary. The
area will be graded and contoured to match the
adjacent area.




2.1.3

2.14

Procedures

Execution of this Decommissioning Plan will be performed in accordance
with the project ‘Health and Safety Plan’, Appendix 1; the ‘Quality
Assurance Plan’, Appendix 2; the ‘OE Avoidance Plan’, Appendix 3; and,
internally approved ATG Field Operations Procedures submitted as
Appendix 4. All Field Operations procedures employed on the project have
been previously approved and implemented on earlier ATG / 10C projects of
similar scope and work activities. Any changes, additions, or revisions to the
procedures will be subject to a review process and require applicable internal
approval, as well as acceptance by the U.S. Army I0C Project Manager prior
to implementation.

Data and text should be updated, where relevant, by replacement of the
existing pages with the latest revised pages. All pages submitted to update,
revise, or add pages to the procedure(s) should show the date of change and
the change or revision number. A guide page listing the pages to be inserted
or revised, or pages to be removed, should accompany the revised pages.
When major changes are made, a revised table of contents should be
provided.

Schedule

The integrated schedule for the remediation of the Fort McClellan ‘Burial
Mound’ follows in Gantt chart format as developed using Microsoft Project.
Upon mobilization, the crew effort is assumed to be working five 10-hour
days per week on average.

The actual on-site duration for field activities in the screening of soils,
packaging and disposal of LLRW, and performing the final status survey
encompasses six calendar weeks. The critical path is the throughput of the
large volume of soil from the ‘Burial Mound’, subsequent depths, and
immediately adjacent areas. The productivity of the soil monitor is identified
in Section 4.0.

It is anticipated that project on-site activities will be performed during a
single ten-hour weekday shift, working five days per week. However, due
to the weather-related nature of the objective, the actual work may at times
by on a flexible schedule to permit elongation of production during optimal
conditions, and reduced site time when conditions jeopardize productivity,
i.e., wet conditions. The plan of the day will be communicated with site
representatives prior to schedule adjustments.
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2.2

Decommissioning Organization and Responsibilities

The project organization chart follows. The basic structure depicts the ATG
approach, with streamlining by project implementation under the current NRC
radioactive material license possessed by the site, which provides for
decommissioning of the ‘Burial Mound’. Additional benefit may be realized in the
prospect of naming the ATG project manager as the designated Radiation Safety
Officer for license coverage during any interim in which the facility RPO may be off-
site. The slated ATG project manager has served as the licensed Radiation Safety
Officer on sites governed by the States of Tennessee and Texas, and for NRC
licensees.

The project team provides for integrated activities during the project (see Schedule,
Section 2.1.4) to facilitate compressing the overall time on-site. Expertise is
provided in the areas of project management, construction / excavation, radiological
protection, health and safety, quality assurance, and in military explosives/ordnance.
Technical specialties also include the application of MARSSIM in the final status
survey, and experienced transportation brokerage of wastes into Envirocare. Key
project resumes are provided as Attachment 6.

The basic work force for the range remediation activities will consist of a Project
Manager with on-site QA responsibilities, Project Supervisor with combined Health
and Safety responsibilities, and a remediation team including 2 senior health physics
technicians and 3 decontamination technicians / operators. Supplemental crew
include one EOD/UXO Specialist, a health physics lab/count room technician, and
an IOC approved Broker during the waste shipment campaigns.

MARSSIM expertise is provided by a subcontractor, Auxier & Associates, including
Mr. Jim Berger who drafted the predecessor guide NUREG/CR-5849, and was a
contributor to the present survey protocol.
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2.4

Training

Each member of the project on-site crew will be trained and qualified as radiation
workers. Training records will be maintained on-site as part of meeting the Quality
Assurance Plan requirements. Training specific to the project will be performed
prior to the start of work activities by the Project Manager or the Health and Safety
Manager, and recorded on the Training Record (ATG Form 027). All training
records will be retained as part of the permanent project file.

Radiation worker training will include, but not be limited to the following subjects:

1) Radiation Worker Rights

2) Sources of Radiation and Contamination

3) Types of Radiation and Contamination

4) Units of Radiation and Radioactivity

5) Prenatal Exposure (Reg. Guide 8.13)

6) Biological Effects of Radiation

7 Concepts of Radioactive Contamination Control

8) Use of Anti-C Clothing

9) ALARA Concepts

10)  Emergency Procedures

11)  Use of Radiation and Contamination Detection and Measurement
Instrumentation

The personnel assigned to the Fort McClellan ‘Burial Mound’ project shall have
completed the 40 Hour Hazardous Waste Operator and Emergency Response
(HAZWOPER) training, and be current in the 8 Hour Refresher. Supervisory
personnel shall have completed the 8 Hour HAZWOPER Supervisor training, per 29
CFR 1910.120. All on-site personnel will be required to provide evidence of their
current OSHA training (29 CFR 1910.120 e.6) and Medical Certification (29 CFR
1910.120.9)

All respirator wearers will be trained on the specific use of respiratory protective
equipment and have documented evidence of current fit testing per 29 CFR
1910.134. Additionally, Site Specific Training will be performed to familiarize the
workers with the base and project specific and requirements. Supplemental site-
specific training will be documented on a Training Record (ATG Form 027), and will
be maintained as part of the permanent project file.

Contractor Assistance

Allied Technology Group, Inc. (ATG) is the prime contractor for the
Decommissioning of the ‘Burial Mound’ at Fort McClellan.
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There will be no lower-tier subcontractors directly involved with performance of the
on-site objective., with the limited exception of the IOC-approved broker for
shipping to Envirocare, Steve Singledecker, contracted through ADF. All on-site
personnel will be trained to and abide by the site specific project Plans.

Auxier and Associates will provide off-site consultation for implementation of the
verification survey of the site using the MARSSIM protocols, and will provide
subsequent data evaluation. A local subcontractor will provide excavation services
for final site restoration, but will be involved only upon closure of site concerns
regarding radioactivity and UXO. An ATG representative will accompany final
restoration events to ensure that administrative controls are maintained.



3.0

DESCRIPTION OF METHODS USED FOR PROTECTION OF OCCUPATIONAL
AND PUBLIC HEALTH AND SAFETY

31

Facility Radiolegical History Information

The history of radioactive materials used at the base, and specifically the origination
of the ‘Burial Mound’ was described in Section 1.1. In summary, the base was used
for training exercises for the Army Chemical Corp. for simulated large area
radioactive contamination (fallout) from the surface detonation of a nuclear weapon.
The training concept was to raise and lower sealed radioactive sources, and have
students perform both ground and aerial surveys to map the radiological fallout
pattern. The training facility was utilized to train Radiation Control Teams in
support of nuclear weapons testing performed by the Atomic Energy Commission
(AEC).

There were two radiological training areas during the operational period of the mid
1950's through May of 1973, referred to as New and Old Rideout Fields. A large
number of source storage wells were placed for use in the training exercises. The
majority of the sources used were locally fabricated Co-60 sources and higher
activity commercially procured Cs-137 sources. While the Co-60 sources were used
to simulate a uniform fallout pattern, the Cs-137 sources were used to simulate hot
spots within the fallout pattern. The sources were raised and lowered manually from
their shielded storage positions, located approximately 6' below the ground surface.
An excessive number of leaking locally fabricated Co-60 sources contributed to the
formation of the on-site ‘Burial Mound’ for use as an interim on-site disposal cell.
The contaminated soil resulting from historically leaking sources was accumulated
and transported to the location which is now designated as the ‘Burial Mound’.

A recent radiological characterization of the ‘Burial Mound’ was performed by the
U.S. Army Center for Health Promotion and Preventive Medicine (CHPPM),
reference Industrial Radiation Study No. 27-MH-0987-R2-97, Pelham Range Burial
Mound Site, Fort McClellan, Alabama, 29 August - 15 September 1995 and 14 - 28
January 1996. The survey followed much of the protocols of NUREG/CR-5849,
including background determination, walkover surface scans, hole logging, and
sample analysis. A total of 571 systematic random and select bias samples were
analyzed for radiological parameters. Both elevated Co-60 and Cs-137 were observed
in surface soil samples, but only elevated Co-60 was found in subsurface samples.
The observed range of concentrations of radioactivity were observed at 1.6 to 330
pCi/gm of Co-60 and 0.2 to 179 pCi/gm of Cs-137, respectively.
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Although the characterization data indicates less than extremely high concentrations,
there exists some concemn regarding the observed heterogeneity of the ‘Burial
Mound’ as depicted in the CHPPM report. First, an isolated speck of significant Co-
60 radioactivity was discovered within one of the discrete surface soil samples. A
discrete item with significant SpA exceeding the Envirocare WAC was found and
segregated.  The related concern is with the significant gamma readings recorded
during hole logging when samples from the bore hole and nearby indicated only trace
amounts of contamination. The trend leads toward a conclusion of significant
heterogeneity, and limits the credibility of sample results being actually
representative of the existing source term.

As a result of the earlier characterization, the ‘Burial Mound’ location was added to
the NRC license governing other radioactive materials usage, unrelated to this
decommissioning phase. Under the BRAC, Fort McClellan is undergoing closure
this year with a target of remediation to strive for submittal of a license termination
request prior to September 1, 1999.

Ensuring that Occupational Radiation Exposures Are As Low As Reasonably
Achievable (ALARA

All of the field work encompassed by this Plan will be performed in accordance with
the ATG Project Operational Procedures, included as Appendix 4. These procedures
provide information on equipment, special techniques, and practices that will be
employed on-site to ensure that exposures are minimal, in keeping with our corporate
ALARA policy. Instruction is provided for the use of Radiation Work Permits
(RWPs), contamination control practices, the respiratory protection program, and
hazard assessment for the appropriate application of personal protective equipment
(PPE). Additional project-specific instructions can be found in the Health and Safety
Plan, including the use of dosimetry devices and internal monitoring via air sampling
and bioassay samples.

A project worker dose projection has been established from data included in the
earlier characterization by the Center for Health Promotion and Preventive Medicine
(CHPPM) Report “Industrial Radiation Study No. 27-MH-0987-R2-97", Table F-3,
and in consideration of the project schedule, per the following:

. Maximum general area dose rate was 11.7 uR/hr @ 1 meter above the ground
surface of the burial mound at sample location BM C2-3.

. The referenced exposure (dose) rate was determined by a Reuter Stokes

Pressurized lonization Chamber for which 220 counts of 5-second integrated
measurements were averaged electronically.
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3.4
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. The total work time for each individual on the site specifically at the ‘Burial
Mound’ will be 10 hrs per day for 25 days for a total cumulative duration of
250 hours each. The conservative (worst case) assumption is made that each
individual will spend the entire work time in activities immediately above the
‘Burial Mound’.

. The total dose is estimated as: 11.7 uR/hr x 250 hours = 2925 microRem,
rounded to 3 mrem total per worker.

Health Physics Program

All QA audits, inspections, air sampling, personal protective equipment (PPE)
requirements, and surveys will be completed in accordance with Appendix 1, site
Health and Safety Plan, Appendix 2, project Quality Assurance Plan, Appendix 3,
Ordnance and Explosives Avoidance Plan, and Appendix 4, Field Operations
Procedures which are included a integral parts of this plan.

Contractor Personnel

ATG is the designated subcontractor assigned to implement this Plan to complete the
remediation project. There are no additional outside contractors to be affected by
radioactive materials associated with this effort. The MARSSIM consultation will
be per off-site communications, and the final restoration will be performed after
release of the site.

Radioactive Waste Management

The project objective is the removal of soil within the ‘Burial Mound’,
comprehensive radiological monitoring and systematic verification sampling for
appropriate sorting of the contents, and the final disposal of the LLRW fraction of
the total volume found to exceed the site criteria. Requisite excavation, material
handling, and soil monitoring will be performed in such a manner as to limit the
prospect for cross-contamination and eliminate the prospect of dilution of existing
elevated concentrations of radioactivity prior to or during the monitoring phase.
Results of the planned approach will include: 1) meeting the Envirocare Waste
Acceptance Criteria (WAC); and, 2) minimization of the final waste volume by
comprehensive screening and sorting.
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3.5.2

Waste Profile

The ‘Burial Mound’ waste stream has been sampled and analyzed for the
necessary parameters to complete the waste profile for pursuit of acceptance
authorization by Envirocare of Utah. The Burial Mound was sampled by
ATG in May of 1998. Sample analysis was performed by Mountain States
Analytical, Inc., and the Envirocare Waste Profile Record was completed and
submitted, referencing the CHPPM report for radioanalytical data.
Subsequent communications resulted in additional analysis of an archived
sample for clarifying radiological parameters.

Preliminary acceptance of the ‘Burial Mound’ waste stream as LLRW (low-
level radioactive waste) was received from Envirocare in October 1998. The
requisite Pre-Shipment samples were subsequently forwarded to Envirocare
for their footprint analysis in November 1998. Both the Waste Profile
Record (EC-0230) and the Pre-Shipment Sample Record (EC-2000) provided
a tentative waste delivery date of March 1999, and a tentative volume in the
estimated range of 870 cubic yards. Note: Final release criteria had not been
determined during waste profiling, which resulted in an estimated final
volume being employed.

The adoption of site-specific release criteria (Section 6.8.2) per development
of this Plan and supporting data permits refinement of the final waste volume.
Referencing the CHPPM report and enclosed Attachments 1, 2, and 5 along
with Appendix 6, an in-situ soil volume of approximately 383 cubic yards is
expected. The assigned volume expansion (fluff factor) of the primarily clay
material attributed to the soil excavation and conditioning for placement onto
the conveyor / monitor is +30%, resulting in ~ 498 yd°.

Waste Packaging

The ‘Burial Mound” LLRW waste streams will be appropriately packaged
early after segregation from the unaffected balance of materials. Soils
exceeding criteria via the monitoring system and/or sample analysis will be
ultimately packaged in rigid-topped lined Intermodal containers. When not
being transferred, any staged waste material will be securely covered with
plastic on-site. Secondary wastes, including spent PPE, filters, and plastic
materials, will be bagged as it is accumulated throughout the project and
packaged with the soil waste stream in the Intermodals.
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The waste profile will be amended as applicable to reflect the proportion of
non-soil material attributed to the secondary waste stream even at its slight
volume ratio over the original profile record for the straight soil, i.e.,
secondary waste estimated at ~ 2% by volume, but easily less than 10%, and
thus not impacting the disposal category type of “soil-like” material.

Even though the profiled LLRW waste stream from the ‘Burial Mound’ is
represented by concentrations of radioactivity which are less than that
governed by D.O.T. regulations, the waste will be conservatively conveyed
in lined Intermodal containers that meet the general design requirements of
a strong tight container as defined in 49CFR173.410. Additionally, the
container also complies with 49CFR173.420, meeting the description of a
sift-proof non-specification portable tank and closed bulk bin as defined in
49CFR171.8.

Should any impacted material be found to have concentrations of
radioactivity in excess of the Envirocare WAC, referencing specific limits of
3.0E* pCi/gm for Co-60, and 6.0E pCi/gm for Cs-137, respectively, the
LLRW will be further segregated. Materials exceeding the Envirocare WAC
will be contained in D.O.T. packaging (drums) and staged for final disposal
at Barnwell under a contract modification.

The density of the clay type soil, depending on the current moisture content,
ranges from 92 to 112 Ib./ft>. At the optimum moisture content of 13% and
slight recompaction during container loadout and subsequent resettling, the
average density of ~ 100 1b./ft® is assumed. At 1.35 tons/yd , the weight
becomes the limiting factor on content capacity. The net payload per
Intermodal container is limited to < 20 tons, providing a restriction by
packaged volume, i.e., 20 tons/1.35 tons/yd®> = 14.8 yd®>. Thus the quantity
of waste packages required is derived from ~ 498 yd*/14.8 yd* = 34.

Waste Manifesting and Transportation

An 10C-approved broker will inspect the containers, contents, loaded
packages, and the transportation vehicle. All shipments will meet applicable
DOT requirements for packaging and transportation. Additionally, all
shipments will be in accordance with the I0C Standard Operating Procedure
‘Shipping Procedures for Unwanted Radioactive Materials’, May 1997.
Also, shipments will comply with ATG Field Procedures for loading, survey,
and transportation of radioactive materials per BR-003, Packaging Material
for Disposal; BR-004, Shipping of Radioactive Material and Waste; and, BR-
006, Brokering.
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Dose-to-millicurie conversions will be established via the application of the
MicroShield code. Content weights for activity per container will be
established by volume/free-board measurement and off-site weighing of the
initial packages for assigning an observed density for subsequent use with
volume measurements, with subsequent confirmation vehicle weighing.

Note: Alternatively, bucket-scales may be obtained for the actual tracking of
individual package content weight by weighing the payload as it is placed.
However, due to the relatively small quantity of the waste stream, the
application of bucket-scales may not be feasible.

Based upon both the concentration and the total activity per package, the
waste will be appropriately manifested and labeled. Packaging with DOT-
exempt material will not require vehicle placarding. It is expected that the
majority of packages will be classified as Limited Quantity and suitably
indicated per 49 CFR 173.421.

The Intermodals will be shipped in campaigns, picked-up by truck carrier at
one package per vehicle. Live load-out is not anticipated. The permitted
carrier will haul the manifested Intermodals to a railhead in Birmingham,
where they will be trans-loaded to rail cars. The transfer will be performed
by the carrier. Groups of the Intermodals will ultimately be shipped to the
designated disposal facility. Prior notification will be initiated in concert
between ATG and the carrier to the disposal facility. Subsequent tracking
will be provided by the carrier.

Waste Disposal

The Waste Profile Record has been preliminarily approved, permitting
acceptance of the waste stream for disposal as soil-like LLRW. The
approximately 13,446 ft’ of waste will be disposed at Envirocare under an
existing contract held by the Army Corps of Engineers and administered by
the IOC for this project, or other approved disposal facility.

Note: The presented funding information, Section 8.0, does NOT include

disposal costs, which are to be borne by other than the remediation
contractor.
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Groundwater Assessment Plan

3.6.1

3.6.2

3.63

Introduction

A mound of soil containing low levels of Co-60 and Cs-137 is located at
Rideout Field on Pelham Range. The U.S. Nuclear Regulatory Commission
(NRC) has requested that the U.S. Army determine whether these
radionuclides have leached into the groundwater beneath the mound. A site-
specific groundwater assessment plan is included in this decommissioning
plan to evaluate potential radiological impacts on groundwater from the
historical presence of the ‘burial mound’ containing Co-60 and Cs-137. The
assessment of potential groundwater impacts will involve the installation of
three groundwater monitoring wells at the ‘burial mound’ site by a separate
contractor (IT Corporation), sample collection and analyses, and a written
report. The elements of the groundwater assessment plan are discussed in
detail below.

Site Description and Monitoring Well Locations/Installation

The mound, at the north end of Rideout Field, is located on the northwestern
portion of Pelham Range. Rideout Hall and Cane Creek are located
approximately 1200 feet and 4200 feet to the north and south, respectively.
The topography slopes down from north to south toward Cane Creek. Cane
Creek flows toward the west. Presently, the mound is oval shaped and is
posted as an area with radioactive materials present. The perimeter of the
posted area is approximately 270 feet. There are several armored vehicles
located immediately adjacent to the perimeter of the posted area.

It is anticipated that three monitoring wells will be installed at the mound site
immediately outside the perirneter of the posted area. Installation of the wells
will be performed in accordance with the procedures outlined in the
Installation Wide Work Plan (IT 1998a). Two of the monitoring wells will
be installed downgradient from the mound and one of the monitoring wells
will be installed upgradient from the mound. Groundwater in the residuum
is assumed to move south-southwest toward Cane Creek.

Monitoring Well Sampling and Sample Analysis

Upon completion of the well installation task, the wells will be sampled in
accordance with the procedures outlined in the Installation Wide Sampling
and Analysis Plan (IT 1998b). The SAP will be modified by addendum to
include the analytical specifications for C0-60 and Cs-137 in groundwater.
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The water samples collected from the monitoring wells will be analyzed for
the gamma-emitting radionuclides Co-60 and Cs-137.

Health and Safety

Prior to the initiation of field activities at the site, a site-specific work plan
and health and safety plan that outline the work to be completed and the
appropriate health and safety requirements for performing the work will be
prepared. Each field work task will be performed with radiation protection
personnel present. All workers involved in field activities (e.g., drillers,
geologists, and sampling technicians) will be trained at an appropriate level
of radiological worker safety training.

Investigatively Derived Wastes

All investigatively derived waste will be handled in accordance with the
procedures outlined in the Installation Wide Work Plan (IT 1998a).

Reporting

Upon receipt of the sample analytical results from the laboratory, a report will
be prepared that describes the field activities performed, the geology and
hydrogeology of the site, and the analytical results of the samples. A
determination will be made regarding the potential leaching of radionuclides
from the mound into the groundwater based on the analytical results.




4.0 MONITORING, SORTING, AND DISPOSAL OF THE ‘BURIAL MOUND’

The entirety of material from the earlier eight 10 m x 10 m grids will be removed and
radiologically screened to eliminate the prospect of the inadvertent omission of significant
contamination attributed to the heterogeneity of the waste stream, coupled with the history
of stray specks of high SpA from failed radioactive sealed sources. Material from the top
8' of the sloped perimeter sides will also be removed to comply with OSHA trenching and
excavation requirements in lieu of exorbitant shoring efforts, and the resultant volume will
be treated as the balance of material for screening. The same methodology was recently
employed by ATG for the IOC at the Lake City Army Ammunition Plant in Missouri. The
contaminant there was Depleted Uranium fragments. The emissions from the Co-60 and
Cs-137 contaminants of the ‘Burial Mound’ provide greater sensitivity for detection.

4.1 Site Preparations

Pre-mobilization events will be completed as scheduled, including off-site refresher
training, updated physicals / fit-tests, instrument calibration, and final procurement
and logistical events. Mobilization to the site will be accompanied with site-specific
training, the assignment of TLDs and the collection of baseline bioassay samples for
third party analysis.

A preliminary radiological screening survey will performed in conjunction with
implementation of the OE Avoidance Plan, Appendix 3.

4.1.1 Site Set-Up

Plastic safety fencing will be installed around the perimeter of the entire site.
The office / break room / lab trailer will be placed just outside the controlled
area. Temporary support utilities will be imported, i.e., generator, lavatories,
handwash units, etc. Instrumentation will be set-up and checked to ensure
operability, including: -MCA with Nal detector and shield
-Ludlum 2929 dual alpha/beta counter(s)
-Drying Oven
-Soil Monitor (Multiple Ludlum 177 Alarming
Ratemeters with 44-10 2" x 2" Nal detectors)
-Ludlum Model 2221 Scaler/Ratemeter with
44-10 Nal detectors for field use
-Ludlum Model 3 with 44-9 GM probe (friskers)
-Bicron Micro Rem Meter
-Air Samplers



4.1.2

The locations of material staging, monitoring and pending segregation will
be identified. The PowerScreen soil handling unit will be received and
placed for operation. The Nal detector array will be installed and tested for
start-up using sources initially, and then known impacted soil from the
“Burial Mound” after collection and on-site analysis by gamma spec.

The ‘Burial Mound’ surface will undergo a screening survey per the OE
Avoidance Plan to limit unexploded ordnance hazards. The surface of the
mound will be degrubbed, and the vegetation will be shredded and staged on-
site for packaging with the initial impacted soil. A comprehensive UXO/EOD
survey of the exposed mound area will be performed upon removal of the
vegetation.

Base-Line Survey

The location within the fenced controlled area, adjacent to the ‘Burial
Mound’ itself, which will receive the sorted “clean” material upon soil
screening, will undergo a baseline survey in parallel with the other set-up
activities. The objective is to assure that the ground is not radiologically
impacted in association with the ‘Burial Mound’ prior to covering it with a
significant volume of cleared material. Upon completion of the soil removal
and screening effort, the surface of the pending mound of monitored and
clean soil will be included in the Final Status Survey as a Class 1 area.

An area of approximately 1,200 m? slightly distant from the present ‘Burial
Mound’, but within the boundary of the site controlled area, will be initially
surveyed as if it represented a probable contamination area per the
MARSSIM protocols. Although the vicinity may represent the characteristics
of a Class 2 area more closely, it is prudent to perform a comprehensive
survey and sample at the higher frequency of a Class 1 area for greater
confidence in defense of early ground covering. The expanse of surface area
necessary to accommodate the balance of clean material after screening, up
to approximately 7,700 yd® uncompacted, is significant even with building
up. The initially surveyed and radiologically cleared receiving area could
feasibly be covered with up to 9' of compacted overburden during the course
of the project.

The grid locations will be marked and labeled for cross-reference to both
prominent landmarks and for overlay with the pending Class 1 site areas of
the Final Status Survey, Section 6.0. Also, see Attachments 2 and 4.



4.2

A comprehensive gamma walkover survey will be performed over the area.
Any locations identified with increased detectable gamma activity will be
marked for subsequent sampling and on-site analysis. Systematic sampling
will be performed per MARSSIM, and ten surface samples will be collected
systematically, beginning at a random starting location and adopting the
triangular pattern for subsequent locations. Initial analysis of the samples
will be performed on-site via gamma spectroscopy, and 10% of the samples
will additionally be submitted along with the completed chain of custody
record for third party (QC) analysis. Data from this baseline ground surface
survey will be included in the report package per Section 6.0.

In-Line Monitorin stem

Upon completion of the initial set-up activities and the baseline surface survey of the
clean material staging area, excavation of the ‘Burial Mound’ will begin. Material
will be excavated and removed from the pile and grounds below, and conveyed to the
monitoring system. The soil conveyor / monitor is a conventional PowerScreen
system with a powered screen sizer for culling any large items, a grinder for soil
preparation (i.e., breaking up the compacted clay) , and a discharge conveyor. The
detector array is added by ATG, and is a series of ten individual calibrated units
comprised of alarming ratemeters with Nal detectors, mounted over the conveyor.

4.2.1 Description

The conveyor has an effective width of 24", and a scraper for controlling the
maximum height/depth of the product conveyed. The throughput speed is
variable. The length of the conveyor is over 20', permitting ample opportunity
to stop the system in the event of an alarm and permit segregation of the
contaminated payload from other discharged unaffected material at the end
destination of the conveyor.

4.2.2 Sensitivity

The calculated sensitivity of the system is demonstrated in Appendix 5. At
a conveyor speed of 0.5 m/second, with the detectors at 6" above the
conveyor and the soil at a maximum depth of 3" on the conveyor, the
sensitivity is calculated to be 1.5 pCi/gm of Co-60 and 2.8 pCi/gm of Cs-137.

The site-specific DCGL,’s (Derived Concentration Guideline Limits) per
Section 6.8.2 and Appendix 6 are shown to be 100 pCi/gm for Co-60 and 21
pCi/gm for Cs-137, respectively, to meet the NRC acceptable dose of 25
mrem/y.



4.3

4.4

The strategy has been determined that compliance can be demonstrated if the
combined activity of the two radionuclides does not exceed the lesser value
of 21 pCi/gm.

Actual alarm points in the field will be set at 1.5 times the background rate.
A 2" x 2" Nal detector will have a nominal background of about 8,000 cpm
at the soil conveyor/monitor (variable). Thus, the detector will alarm at
12,000 cpm, or 4,000 net cpm. This corresponds to a uniform contamination
level of 8.6 pCi/gm of Co-60 or 16.8 pCi/gm of Cs-137. Since Cs-137
produces a lower detector response, it is prudent to assume that the combined
activity is all Cs-137. In this case, the detector will alarm at 16.8 pCi/gm,
compared to a DCGL of 21 pCi/gm. This ensures that the concentration
criteria for any combination of Co-60 and Cs-137 will be satisfied.

Verification of Monitored Material

Impacted material tripping an alarm will be segregated by sacrificing the entire
length of contents over the halted conveyor as LLRW. Each positive hit represents
as much as 1 yd® of rejected material unless further sorted by hand or passed back
through the monitor. Rejected material will be sampled and analyzed on-site by
gamma spec to establish the correlation between monitor system response and actual
concentration by analysis. Additionally, batches of non-rejected material will be
initially sampled and analyzed on-site for comparison of monitoring system direct
measurement response and actual soil concentrations by sample analysis.

Sorting and Segregation of Waste Streams

An attempt will be made during excavation and removal of the ‘Burial Mound’ pile
and subsurface material, to extract the known contaminated locations first. The
CHPPM report has provided evidence of discrete areas of elevated activity
(Attachment 5), from which the present impacted volume estimate has been derived.
The early extraction of impacted material allows monitoring system assurance testing
with actual product, but more importantly, minimizes the prospect and/or appearance
of dilution of the impacted material with otherwise intermixed volumes of
uncontaminated or lesser contaminated material.

The operation of the conveyor / monitor will become relatively automated. As long
as the operable system has no alarms annunciating with the exception of shift start
and end point QC checks, the discharged clean material will be accumulated at the
end of the conveyor. The clean material pile will be conveyed and placed on the next
6"lift at the staging pile being constructed.



When an alarm goes off indicating elevated activity on the conveyor, the monitoring
technician halts the conveyor and flags the impacted area of material (i.e., chalk,
lime). The remaining clean material stockpile at the discharge end of the conveyor
is removed entirely. The impacted material is then conveyed under the speed of the
conveyor to discharge the contents. As practical, the affected material will be
discharged into the awaiting equipment bucket for transfer directly to packaging. At
times when a high volume of material is found to be impacted, or when the capacity
of existing packages has been exhausted, impacted material will be placed on a
plastic barrier over the ground, accumulated, and moved to staging. Any impacted
materials on-site which cannot immediately be packaged will be enclosed with
plastic and secured.
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E

UIPMENT SURVEYS

All equipment having come in direct contact with the suspect materials within the controlled
work area on-site will undergo limited decontamination (gross removal) and a formal
radiological release survey prior to permitting removal from the project site.

5.1

5.2

53

Regulatory Criteria for Unconditional Release

The limits for residual surface contamination shall conform to that prescribed in
“Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material”, U.S. NRC, April 1993.

The site contaminants, Co-60 and Cs-137, are provided for in the associated table,
which lists them as:

NUCLIDES AVERAGE MAXIMUM REMOVABLE
Beta-gamma 5000 dpm/100 em? 15000 dpm/100 cm? 1000 dpm/100 cm?
emitters

Surface Surveys

Accessible surfaces of equipment will be surface surveyed by scanning with a
calibrated ratemeter and a GM pancake probe. Additional measurements will be
performed using gamma sensitive instrumentation, i.e., Micro R meter to rule-out any
obvious contamination which would warrant decontamination prior to the intensive
surface scan. Care will be made to ensure that select regions, including contact
points and intakes, are scrutinized intensely.

Data will be recorded in the field on sketches/diagrams of the components. Records
will include the name of the surveyor, date, equipment identification, instrumentation
by model, serial number, date of calibration, background rate, and observed gross
measurement readings. The survey will ultimately be corrected to include
standardized units of net dpm/100 cm*

Surface Sampling

Swipe samples will be collected of equipment surfaces during the survey. Swipes
will be counted on-site for both alpha and beta-gamma activity on a manual Ludlum
Model 2929.



Swipe sample measurements will be documented to include the technician, date,
identification of individual swipe sample, instrument background rates, instrument
efficiencies, and gross count rate in each channel. The corrected activity will be also
recorded in units of net dpm/100 cm?.

5.4  Instrument Selection
Table 1 lists the radiological detection and measurement instrumentation to be
employed for the survey activities, along with typical parameters and detection
sensitivities for the type of instrument and its application.
TABLE 1
INSTRUMENTATION FOR RADIOLOGICAL SURVEYS
Type of Instrumentation Background 4n Detector
Measurement Detector Meter Rate Efficiency | Sensitivity
Surface Scan GM Pancake Ratemeter 3760
beta-gamma Ludlum 44-9 Ludlum Mode! 18 50 cpm 0.1 dpm/100cm’
Surface Scan (Gas Proportional Ratemeter 980
(alpha)-beta Ludlum 43-68 Lud. Model 2221 400 cpm 0.15 dpm/100cm?
Surface Activity (Gas Proportional Scaler 638
beta (aipha) Ludlum 43-68 Lud. Model 2221 400 cpm 0.15 dpm/100cm?
RemovableSurface | Plastic Scint (ZnS) | 2 Channel Scaler 727
Activity - beta Ludlum 43-10-1 Lud. Model 2929 80 cpm 0.3 dpm/100cm?
RemovableSurface | Plastic Scint (ZnS) | 2 Channel Scaler 151
Activity - alpha | Ludlum 43-10-1 Lud. Model 2929 3cpm 0.35 dpm/100cm*
Exposure Micro R Meter
Rates 1" x 1" Nal Ludlum Model 19 - - <1 pR/r
Surface 2" x 2" Nal Ratemeter 8,000 - Cs-137> | 900 cpm/ptR/hr
Dose Rates Lud. Model 44-10 | Ludlum Model 18 12,000 cpm Co-60> | 450 cpm/{tR/hr
Scan sensitivity based on MDA (dpm/100cm?) = 4.65 v Bkg (cpm)
Where Tc = Meter Response Time 2 x Tc (min)
A = Area of Probe
Eff x A/100

Surface measurement sensitivity based on MDA (dpm/100cm?)

= 2.71 + 4.65 ¥ Bkg (cpm) x Tc (min)

Eff x A/100 x Tc (min)



6.0 FINAL STATUS RADIATION SURVEY
6.1 Introduction

The area known as the Rideout Field, Pelham Range, Area 24C, at Fort McClellan,
Alabama, was used as a low-level radioactive material burial site (up to 1959) and
a radiological training area (mid 1960°s to 1972). The facility was used to train
Radiation Control Teams in support of nuclear weapons testing performed by the
Atomic Energy Commission (AEC). The training employed the use of sealed
radioactive sources that were raised and lowered to produce radiation fields similar
to those associated with fallout from detonation of a nuclear weapon. Students were
trained to perform ground and aerial surveys to map the radiation fields present.

The US Army Chemical Center and School training mission was transferred in 1973
from Fort McClellan, Alabama to the US Army Ordnance Center and School at
Aberdeen Proving Ground, Maryland. Records indicate that the radioactive materials
associated with the burial and training area (primarily Co-60 and Cs-137) were
removed and disposed of in off-site licensed facilities around this time. Although the
AEC licenses (BML 1-2861-1, BML 1-2861-2, and SNM 344) held by the U.S.
Army Chemical Center and School were terminated in 1973, a formal closeout
survey was not performed. Since no record of a formal close-out survey could be
located, the U. S. Army Toxic and Hazardous Materials Agency requested the U.S.
Army Environmental Hygiene Agency, currently the U. S. Army Center for Health
Promotion and Preventive Medicine (USACHPPM), to investigate these areas.

The Army Base Closure and Realignment Committee has identified Fort McClellan
as an installation for closure. The Fort McClellan Pelham Range will be licensed to
the Alabama Army National Guard (USACE, 1998). As part of this closure, the Fort
McClellan NRC radioactive materials license number 01-02861-05 will be
terminated. Termination of the facility licenses requires submission of a formal
decontamination and decommissioning plan.

Previous surveys identified radiological conditions not suitable for unrestricted
release. Remedial actions are being planned and the U.S. Army IOC has requested
that their contractor design a final status survey to demonstrate the effectiveness of
remediation in satisfying applicable radiological guidelines for soil. This Plan
describes the scope, objectives, and methodologies of such a survey.
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6.3

Results of Previous Radiological Surveys

Radiological surveys of the Burial Mound and several background areas were
conducted in August/September 1995 and January 1996 by the U.S. Army Center for
Health Promotion and Preventive Medicine. Survey methods and results are
presented in “Industrial Radiation Study No. 27-MH-0987-R2-97, Pelham Range
Burial Mound Site, Fort McClellan, Alabama, 29 August —15 September 1995 and
14-28 January 1996” (USACHPPM 1996). These surveys included surface gamma
scans to identify discrete areas of elevated activity, gamma exposure rate
measurements at 1 meter above the surface, collection and analysis of surface soil
samples, collection and analysis of subsurface soil samples, and gamma logging of
subsurface sampling core holes.

Background exposure rates ranged from 7.2 to 10.2 pR/h.  Background
concentrations of Co-60 and Cs-137 in soil samples (surface and subsurface) ranged
up to 0.1 pCi/g and 0.3 pCi/g, respectively. Radionuclides from the naturally
occurring uranium and thorium decay series and K-40 were present at typical
background concentrations.

Surface and subsurface surveys indicated that radiological conditions of most of the
Burial Mound are not significantly different than background. In two of the eight
100 m? survey grids, isolated locations of elevated activity were identified on the
surface of the Burial Mound by the gamma scans. Concentrations of Co-60 and Cs-
137 at these locations ranged up to 187 pCi/g and 179 pCi/g, respectively. Gamma
exposure rates at 1 meter above the surface ranged up to a maximum of 1.25 pR/h
above background on the Burial Mound. Subsurface gamma logging indicated
elevated gamma levels to a maximum depth of 3.1 to 3.6 meters below the
surrounding soil surface at four locations. Subsurface soil samples contained
concentrations of Co-60 and Cs-137 ranging up to 330 pCi/g and 12 pCi/g,
respectively. There was no evidence of other radionuclides at above-background
concentrations.

ite Description

The Burial Mound is located in a fenced portion in the northeast corner of the Pelham
Range. Mound dimensions are approximately 15 m x 25 m; the Mound is about 1.2
m above the surrounding surface and extends to a depth of approximately 3.7 m
below the surface. An area of approximately 9,000 m?, including the ‘Burial
Mound’, is the subject of this survey. The area of interest is generally level;
conditions of vegetative cover and presence of surface features are not known.
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6.5
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6.7

Organization and Responsibilities

The final survey will be implemented immediately upon completion of site
remediation activities by the same contractor, ATG, Inc. Refer to Plan section 2.2
for the organization chart. Note that additional health physics expertise is contracted
through Auxier and Associates for final survey plan implementation (consult) and
data evaluation.

Purpose and Seope

The purpose of this Plan is to provide a framework for conducting a final status
survey of the soils at the Burial Mound site. The survey will determine the levels and
extent of residual radiological material, if any, in site soils and compare the current
radiological conditions with the guidelines established for the project (see Section
6.8.2).

Radiological Contaminants

The potential radiological contaminants are Co-60 and Cs-137 based on previous
survey results. Contaminants are present at varying concentrations and ratios.

eneral Approach

Guidance provided in the Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM) (DoD 1997) will be the basis for this survey. The MARSSIM
process was developed collaboratively by the Nuclear Regulatory Commission,
Environmental Protection Agency, Department of Energy, and Department of
Defense, for use in designing, implementing, and evaluating radiological surveys.
This process emphasizes the use of Data Quality Objectives (DQO) and Data Quality
Assessment processes, along with a sound program of quality assurance/quality
control. The “graded approach” concept is also used to assure that survey efforts are
maximized in those areas where there is the highest probability for residual
contamination or greatest potential for adverse impacts of residual contamination.
Examples of integration of the graded approach into the MARSSIM process include
use of site history, site conditions, equipment capabilities, and results as the survey
progresses to establish/adjust: degree of scanning coverage of a survey area, survey
unit size, sampling frequency, and criteria for evaluation of elevated measurements.

The primary focus of MARSSIM is to demonstrate compliance of a site or facility
with regulatory agency criteria for future use without radiological restrictions. This
type of survey is known as a “Final Status Survey,” and MARSSIM provides highly
prescriptive guidance for designing and conducting such a survey.
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On the basis of prior surveys, residual contamination of Co-60 and Cs-137 in excess
of the established guidelines for unrestricted release (Section 6.8.2), is anticipated on
portions of this site. Remediation will therefore be performed to remove
contaminants to satisfy acceptable levels. It is anticipated that remediation will
include excavation and subsequent sorting of soil from the Burial Mound. An area
will be identified for placement of the clean sorted soil. Soil determined to be clean
as a result of the sorting process will be spread out at a location inside of the fenced
area. This area will be surveyed in the same manner as the remainder of the site prior
to and following placement of the sorted soil. The Final Status survey will be
implemented, following completion of the remedial actions unit and prior to
backfilling or other restoration actions.

This Plan is based on information available at the time of its preparation. The
primary source of information used in the design was the “Industrial Radiation Study
No. 27-MH-0987-R2-97, Pelham Range Burial Mound Site, Fort McClellan,
Alabama, 29 August —15 September 1995 and 14-28 January 1996” (USACHPPM
1996). It is recognized that additional historic information on site operations,
conditions encountered at the time of the survey implementation, and findings as the
remediation and/or survey progress may require modifications to this Plan. If
modifications are determined necessary, they will be justified and documented,
including appropriate project approvals.

Field activities will include:

° surface gamma scans to identify potential locations of contamination,
° exposure rate measurements, and
. sampling of surface soil.

Survey Objectives

6.8.1 General

The objective of the survey described in this Plan is to determine the
radiological conditions of soils at the Burial Mound Site, following remedial
actions, for comparison with the guidelines established for the project (see
Section 6.8.2).

6.8.2 Radiological Guidelines
The following guidelines (also referred to as DCGLy,’s or Derived

Concentration Guideline Limits) for residual radionuclide concentrations in
soil have been established for individual radionuclides (A& A 1999).
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6.8.3

The criteria developed for the Burial Mound Site are 100 pCi/g Co-60 and 21
pCi/g Cs-137 in soil, based on an acceptable dose of 25 mrem/y. The survey
objective is to demonstrate compliance that the combined residual
concentrations of these two radionuclides are such that the total dose to an
exposed individual would be less than 25 mrem/y.

Radiological Survey Parameters

Surface scans of the ground surface will be recorded in count rate
(counts/minute (cpm) or counts / second (cps)); the primary purpose of the
scans will be to be identify locations where direct gamma radiation levels are
elevated, thus suggesting possible radiological contamination in excess of
natural background levels. Scanning location and results will be recorded by
hand. Relative instrument count rate will be continuously monitored during
scanning through use of the audible response signal from the instrument. The
estimated scanning sensitivities are 3.4 pCi/g for Co-60 and 6.4 pCi/g for Cs-
137 based on a nominal background level of 10,000 cpm at the ground
surface with a 2” x 27 scintillation detector in the manual scanning mode.
(Table 6.4 of NUREG-1507). The scanning technique is more sensitive for
larger areas of contaminated soil. The scan procedure would therefore be
capable of identifying areas of soil with Co-60 and/or Cs-137 contamination
well below the dose-based criterion.

Exposure rates in pR/h will be used as a surrogate measurement to
demonstrate compliance with the concentration criteria for Co-60 and Cs-137
in surface soil. Twenty-one pCi/g of Cs-137 equates to an exposure rate of
6 uR/h above background. The Co-60 concentration associated with an
exposure rate of 6 uR/h above background is 4 pCi/g—well below the dose-
based criterion of 100 pCi/g. The use of 6 uR/h as a surrogate measurement
for the DCGLy, ensures that the concentration criteria for any combination of
Co0-60 and Cs-137 will be satisfied. Measurements of integrated counts in
0.5 minutes will be performed at “data point” locations, described below,
using the 2221/44-10 instrument combination. Count rate will be converted
to exposure rate (uLR/h) using correlations determined by intercomparison
with a Pressurized lonization Chamber. Results will be tested for
compliance, using the non-parametric statistical approach recommended in
MARSSIM.

Soil samples will be collected at selected “data point” locations, and analyzed
by gamma spectrometry for Co-60 and Cs-137 content. Concentrations will
be reported in units of pCi/g, dry weight. Results will be compared with the
established criterion.



Results will also be tested for compliance at the 95% confidence level, using
the Student t-test approach of NUREG/CR-5849.

6.8.4 Data Quality Objectives

To enable testing of data relative to guidelines, the USACHPPM has
established acceptable decision errors for this project. The Type I (alpha)
decision error to be used in data testing is 0.05; this provides a confidence
level of 95% that the statistical tests will not incorrectly determine that a
surveyed area satisfies criteria when, in fact, it does not. The Type II (beta)
decision error is also 0.05; this provides a confidence level of 95% that the
statistical tests will not incorrectly determine that a surveyed area does not
satisfy criteria when, in fact, it does.

Data quality indicators for precision, accuracy, representativeness,
completeness, and comparability have been established.

. Precision will be determined by comparison of replicate values from
field measurements and sample analysis; the objective will be a
relative percent difference of 30% or less at 50% of the criterion

value.

. Accuracy is the degree of agreement with the true or known; the
objective for this parameter will be +/- 30% at 50% of the criterion
value.

. Representativeness and comparability do not have numeric values.

Performance for these indicators is assured through the selection and
proper implementation of systematic sampling and measurement
techniques.

. Completeness refers to the portion of the data that meets acceptance
criteria and is therefore useable for statistical testing. The objective

is 90% for this project.

When the site is determined to satisfy the established guidelines, a final
report will be prepared, documenting the survey procedures and results.

69 Background Levels

Actual background levels of Co-60 and Cs-137 in soil and exposure rate were
determined for 2 site reference areas as part of the previous surveys (USACHPPM
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6.11

1996). The values from the “Reconnaissance™ Area survey will be used as a starting
point for survey design. Those levels are approximately: Co-60 in soil, <0.2 pCi/g;
Cs-137 in soil, 0.6 + 0.4 (1 o) pCi/g and exposure rate, 8.2 + 0.8 (1 o) uR/h.
Because these radionuclide concentrations in soil are less than 10% of the guideline
values, they are not considered present in background. However, the parameter
selected for demonstration of compliance, i.e. exposure rate, has a background level
(8.2 uR/h) that is greater than 10% of the guideline implementation value (14.2
puR/h), and is therefore considered as present in background. Prior to initiating field
survey activities, these values will be reviewed for appropriateness; additional
reference area(s) will be identified and direct gamma radiation levels and/or
radionuclide concentrations in soil determined, as necessary. The number of
background reference data points is discussed in Section 6.13. Background
measurements will be performed in the same manner as site measurements to permit
comparisons of site and background data by non-parametric statistical methods.

Testing for Compliance with Guidelines

As part of the DQO process, the null hypothesis for demonstrating compliance of
data with guidelines must be stated. The null hypothesis (H,) tested is that residual
contamination exceeds the acceptance criterion (guideline); by rejecting the null
hypothesis, the alternative hypothesis must be accepted and the finding of the
evaluation is that the site satisfies the guideline. In accordance with
recommendations of MARSSIM, the non-parametric Wilcoxon Rank Sum (WRS)
test will be used for this purpose because the survey parameter selected for
demonstration of compliance has an associated background. As a supplemental
evaluation, results of soil sampling will be compared with the dose-based criterion,
using the Student t-test as described in NUREG/CR-5849.

Classification of Areas by Contamination Potential

For the purposes of guiding the degree and nature of survey coverage, MARSSIM
identifies three classifications of areas, according to contamination potential. Class
1 areas have a potential for contamination that exceeds guidelines; Class 2 areas have
a potential for contamination, but it is unlikely that the contamination level exceeds
the average DCGL,,; and Class 3 areas are not expected to contain residual activity
in excess of background. Due to the relocation of the material previously present in
the Burial Mound during the sorting process, the entire area will be classified as a
Class 1 area and will be gamma scanned at essentially 100% coverage. No Class 2
or 3 areas are planned for this final status survey.



6.12

6.13

Identification of Survey Units

The site will be divided into survey units following the general guidance of
MARSSIM Section 4.6. Approximately 10 Class 1 survey units, typically consisting
of approximately 1,000 to 1,700 m?, are anticipated. Division into specific survey
units will be performed at the time of the survey. Survey units will be assigned
unique two-digit identifiers and will be referenced to the grid coordinate at the
southwest corner of the unit.

Final designation of survey units will be performed after remediation is completed
and just prior to initiating post-remediation screening and the final status survey.

There will also be one reference area selected at the time of the survey.

Determination of Data Requirements

The survey plan takes advantage of the strong radiation signal from Co-60 and Cs-
137 to identify and quantify areas of soil contamination in the field. Exposure rates
will be used as a surrogate for the DCGLs to guide the remediation and determine
when remediation is complete and an area is ready for soil sampling. The soil
sampling ill be used to confirm that the remediation achieved the DCGLs for each
survey.

6.13.1 Exposure Rate Measurements

The Wilcoxon Rank Sum statistical test was used to calculate the number
of systematic exposure rate measurements needed to determine the status
of a survey unit. This test requires information on the following
parameters:

. The DCGL,, defined in Section 6.8.2;

] The Lower Bound of the Grey Area (LBGA) defined in
MARSSIM;

L The sigmas of the reported exposure rates in the reference (o,) and
survey (G,) areas;

. The decision error percentiles for the null hypothesis.

A&A has calculated a dose equivalent rate of 6 uR/h, above background,
at 1 m above the surface as a surrogate measurement for the DCGL,,’s for



guideline concentrations of Co-60 and Cs-137 in soil. The DCGL,,, plus
the background average, is 14.2 uR/h. This is above the upper range of
measured background, 10.2 uR/h. If the 3 sigma background level of 11.2
is taken as the LBGR, and the DCGL,, as 14.2, then A, the width of the
MARSSIM ‘grey zone’ is:

A =DCGL,, - LBGR
=142 puR/h - 10.2 uR/h
=3 uR/h

Where,

DCGL,, = The Derived Concentration Guideline
LBGA = Lower Bound of the Grey Area

Once the width of the ‘grey area’ (A) is determined, the 1 sigma values of the
reference area (o,) and survey areas (¢ ) are used to calculate the Relative
Shift. The Relative Shift is the ratio of the width of the ‘grey area’ to the
standard deviation of the measurements made within the survey units (A/c).
The one sigma values for the reference and survey areas have been
determined to be approximately 1 pR/h, based on survey results obtained
during the scoping/characterization phase. The relative shift is then
calculated to be:

Ao =3 uR/h / 1 pR/h=3

Where,
A = The width of the ‘grey region’ defined in MARSSIM, and

o = Sigma for the reference and survey areas.

MARSSIM recommends a range of 1 to 3 for the Relative Shift, A/c. Three

is within this range and will be used to determine the number of
measurements required.

Once the Relative Shift is determined, the information can be used in
conjunction with the acceptance decision errors on the null hypothesis to
determine the number of data points required. In this case, the null
hypothesis, (Ho) states that, for each survey unit, the residual radioactivity
exceeds the DCGL,, . Acceptance decision errors for testing this hypothesis
are set at 0.05 for both Type I and Type Il errors.
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The number of data points for statistical testing the status of each survey unit
is obtained directly from MARSSIM (page 5-30, Table 5.3). The number of
data points for performing the WRS statistical test is 10 for each survey unit
(and the reference area). This number of samples includes an additional 20%
to account for missing or unusable data.

Sensitivities of proposed instruments and techniques are such that DCGL,,
concentrations can be identified by scans; additional data are not needed
for identifying areas of elevated activity.

6.13.2 Seil Sample Collection

Soil samples will be collected at the ground surface immediately below the
locations in which integrated direct gamma measurements are to be obtained
at the 1 meter elevation. Per the following sections 6.14 and 6.16.2, the
described frequency provides an initial estimate of 10 data points for each
survey unit. Approximately 70 samples, plus those of the reference area, will
be obtained from throughout the site. The soil concentration data collected
from these samples will be used in a Student’s t-test to confirm the status of
the survey unit.

Data Point Locations

MARSSIM recommends a triangular sampling pattern to increase the probability of
identifying small areas of elevated activity. This type pattern will be used for the
Burial Mound site, except where a triangular pattern is not practical, because of the
size and shape of a specific area to be sampled; for such situations, a square sampling
pattern may be used. For example a square pattern is more practical to install and
implement than a triangular pattern for survey areas having one dimension that is less
than the calculated average spacing between samples. The spacing (L) between
samples on a triangular pattern is determined by:

L = [Survey Unit Area/(0.866) (number of samples)]'?

For a Class 1 survey unit area of 1,500 m*and 10 samples, the area represented by
each sample is approximately 150 m® The spacing between samples on a triangular
pattern for this area is 4 m. If unusual survey unit dimensions and surface features
prevent collection of an adequate number of systematic data points for statistical
testing, additional points may be obtained from randomly selected locations within
the survey unit.
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To establish a random-start triangular pattern for a Class 1 survey unit, start from the
southwest corner of the survey unit and select a random starting point north and east
of this corner. Next, determine the grid coordinates of all locations within the survey
unit at 4-m intervals along the same east-west reference grid line as the pattern
starting point. Locate a point 3.5 m north (or south) and 2 m east (or west) of one of
these locations, and determine the grid coordinates of all the sampling locations
within the survey unit at 4-m intervals along an east-west reference grid line, parallel
to the initial line of sampling locations. Repeat this process until the entire area to
be surveyed is covered by the triangular pattern. For irregular shaped survey units,
where use of east-west and north-south grid lines may be inconvenient, the baseline
for the sampling pattern may follow the long axis of the survey unit to facilitate
implementation.

Instrumentation
6.15.1 Instruments

The proposed Instrumentation for the Burial Mound Site survey will be the
following, (or equivalent):

1) Ludlum Model 2221, scaler/ratemeter

2) Ludlum Model 44-10, gamma sensitive 2” x 2 Nal detector
3) Reuter Stokes, Pressurized lon Chamber RSS-112

4) Ludlum Model 19, Micro R Meter

6.15.2 Specifications and Uses

6.15.2.1 Ludlum Model 2221
1) Count rate meter set to the operating voltage and
input sensitivity characteristics of the detector in
use;
2) Will be used as a scaler in continuous and timed

collection durations;

3) Will be used as the instrument to configure with the
Ludlum Model 44-10.
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6.15.2.2 Ludlum Model 44-10

1) Gamma sensitive, 2”x2” Nal detector capable of
identifying minimum levels of <21 pCi/gm and as
referenced in final release of MARSSIM manual,
equation 6-10, and NUREG-1507. Exact MDC’s
for scans will be empirically determined upon site
arrival and gaining knowledge of site conditions for
surface efficiency and personnel for surveyor
efficiency.

2) The weighted cpm/puR/h is approximately 900 for
Cs-137 and 450 for Co-60.

6.15.2.3 Reuter Stokes RSS-112

1) The RSS-112 is a pressurized Ion Chamber and is
considered a primary standard.

2) Intended use will be to establish scintillator response
correlations.

6.15.2.4 Ludlum Model 19
1) The Model 19is a 1” x 1”7 Nal detector instrument.

2) Its primary use will be for exposure rate
measurements for exposure to occupationally and
non-occupationally exposed individuals.

3) Quality control will be measured against the RSS-112
PIC.

6.15.3 Maintenance and Instrﬁment Control

All instrumentation will have current calibration (within the past 12 months,
or as recommended by the manufacturer). Daily performance checks will be
conducted in accordance with individual instrument use procedures. These
performance checks will be performed prior to and following daily field
activities and at any time the instrument response appears questionable. Only
data obtained using instruments that satisfy the performance requirements
will be accepted for use in the evaluation.
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Final Status Survey Implementation

6.16.1

6.16.2

6.16.3

Gamma Scans

Following remediation and/or prior to conducting sampling, screening
gamma scans will be performed over 100% of surfaces of Class 1 survey
units. The surveyor will advance at a speed of approximately 0.5 m/s while
passing the detector over the surface in a serpentine pattern. Audible
response of the instrument will be monitored, and locations of elevated
audible response that are identified will be noted. Based on Section 6.8.2 of
NUREG-1507, an increase of 1500 to 2000 cpm is detectable over an
ambient level of 10,000 cpm (typical background level for a 2-inch x 2-inch
Nal detector). Differences in fill materials, surface covering, structures, and
source-to-detector geometry due to excavations and site topography will
result in variable ambient direct gamma radiation levels. Therefore, the
actual ambient background for a survey unit will be determined at the start of
the survey and a scanning response, which is detectable above the
background level, will be set as the investigation or screening level,
indicating potential contamination exceeding guideline concentrations. As
site survey data are collected and evaluated, correlation of instrument
response with radionuclide concentrations will be developed to facilitate field
identification of locations of elevated activity in excess of site-specific
removal goals. Locations exceeding screening levels will be investigated
and, if appropriate, remediated; following any remediation, scanning will be
repeated to demonstrate effectiveness of the removal actions.

Direct Exposure Rate Measurements

Exposure rate measurements will be performed at systematic data point
locations in accordance with the procedure, using a Ludlum Model 2221
meter with a Ludlum Model 44-10 gamma scintillation detector. The
measurements will be performed at 3.3 ft above the surface by integrating the
count for 0.5 minutes. The Pressurized Ionization Chamber will be used to
develop a correlation between the instrument response and true exposure rate.
Project-specific forms will be used to record data.

Soil Samplin

Soil samples of approximately 1 kg will be obtained to a depth of 15 cm;
samples will be packaged and uniquely identified in accordance with
chain—of—custody and site-specific procedures.



6.16.4 Sequence of Field Activities

The sequence of activities will be as follows:

1.

If deemed necessary, select a reference survey unit of a similar
geological nature to the Mound Burial Site, but not impacted by
radiological contamination. Perform 10 exposure rate measurements
in this reference area. Measurement locations in the reference survey
unit will be selected randomly or systematically, depending on the
size and dimensions of the area. The reference locations of each of
the samples must be documented.

Determine ambient background direct gamma levels for gamma
scintillation detectors and establish action levels to correspond to
instrument responses, which are detectable above these ambient
background levels.

Establish reference grids for survey areas and establish boundaries of
survey units. Establish pattern for data points (Section 6.14).

Conduct surface gamma scans. Identify locations of elevated direct
radiation and remediate and/or conduct sampling to determine the
extent and concentrations of areas of elevated activity.

Establish random-start sampling location patterns.

Perform exposure rate measurements. The actual number of
systematic measurements will depend on the actual area and pattern
of excavation and results as the survey progresses.

Perform on-site sample analysis by gamma spectroscopy and send
split samples (QC) accompanied with the appropriate chain-of-
custody record, to a qualified laboratory for confirmatory analysis at
a frequency of 10% of the total sample population.

Number of | Samples/Survey Total
Area Classification Survey Units Unit Measurements
Reference Area 1 10 10
Class 1 7 10 70




6.16.5 Sample Analysis

Samples will be transferred to a radio-analytical laboratory for analyses in
accordance with documented laboratory-specific standard methods. Samples
will be dried and homogenized. A portion of each sample will be sealed in
calibrated-geometry containers and then analyzed by high-resolution gamma
spectrometry. Concentrations of Co-60 and Cs-137 and members of the
natural uranium, thorium, and actinium decay series, which may be identified
by the spectrometry analysis software, will be determined. In accordance
with MARSSIM, analytical techniques will provide a minimum detection
level of 50% of the individual radionuclide DCGL,, values for all primary
contaminants, with a preferred target minimum detection level of 10% of
these individual radionuclide DCGL,, values.

6.16.6 Investigation Levels

Direct radiation levels, identified by scans, that indicate potential residual
radioactive contamination above background, will be investigated to identify
the source, level, and extent of such residual activity. Areas that contain
residual radioactivity concentrations of individual radionuclides or sum-of-
ratio concentrations above respective guideline values and remediation goals
will also be investigated. Depending upon the levels, extent, and other
conditions of contamination, additional sampling and/or measurements may
be performed to resolve uncertainties, and data reevaluated. Remediation
will be performed, if required, and the location resurveyed.

6.16.7 Quality Control Measurements

A minimum of 5% replicate samples and exposure rate measurements will be
performed for field quality control purposes. Other quality control activities
are incorporated into specific field survey procedures.

6.17 Data Evaluation

6.17.1 Data Assessment

All data will be reviewed for conformance with indicated procedures and
plans. Results will be converted to appropriate units for comparison with
criteria and necessary calibration/correlation adjustments performed. All
measurement data will be reported in the standard format of X +/- Y (2 )
and detection capability.  Laboratory analyses and exposure rate
measurement QC data will be evaluated for accuracy and precision.
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Data not meeting design quality objectives will be identified. Additional data
needs, if any, will be identified.

. Scan data, locations of elevated direct radiation levels, and sampling
locations will be identified on facility drawings.

. Tables of radionuclide concentrations in each sample from the
reference area and each survey unit will be prepared.

. Individual sample concentrations will be graphically displayed on
posting plots and histograms for each survey unit and reference area
for visual identification of trends.

6.17.2 Data Interpretation

Exposure rate data meeting acceptance criteria will be evaluated using the
Wilcoxon Rank Sum test. The Wilcoxon Rank Sum test (the method
described in Appendix I, Section 11 of MARSSIM) will be conducted for
each group of survey unit samples; the reference area sample set will be used
for each of these tests. If the WRS test results in rejection of the hypothesis,
the test has demonstrated that the survey unit satisfies criteria for unrestricted
release. If the data do not reject the hypothesis, a site-specific risk
assessment will be performed to determine options for further action.

Soil concentration data will be evaluated using the Student t-test. Findings
that are inconclusive because of additional information needs and findings
that criteria have not been met will be promptly reported within the project
organization structure for early resolution.

6.17.3 Comparison with Project Objectives

Overall project results will be compared with DQOs, established during the
design phases of the project.

Report of Survey Findings
Survey procedures and results will be documented in a report, following the general

guidance for Final Status Survey Reports in draft NUREG/CR-5849 (NRC-1992),
and submutted by ATG.
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70  PHYSICAL URITY PLAN AND MATERIAL CONTROL AND ACCOUNTIN
PROVIS S IN PLACE DURING DECOMMISSIONING

This section is not applicable. Fort McClellan is still an active base and security and material
control are conducted by the U.S. Army.



8.0

FUNDING

The following cost estimate depicts the turnkey pricing for the entirety of project execution,
from mobilization through remediation, final verification, and return for site closure upon
regulatory release. Management, technical and labor support, travel and living expenses,
normal consumables (plastic, PPE, etc.) and rentals are provided for the projected level of
effort. Waste packaging and transportation is provided for an estimated volume of LLRW
up to 500 yd* of impacted soil and secondary wastes. Waste volumes in excess of 500 yd?
would require negotiation of unit rates to accommodate the extended schedule and additional
transportation costs.

U.S. Army Fort McClellan HQ, 10C Project Number USA 98-046 Phase 11

L

Burial Mound' Decommissioning Funding

Direct Labor $ 72,709
Fringe, P/R Tax, Workmans Comp. $ 20,569
M&IE $ 31,847
Travel $ 6,337
Supplies $ 21,952
Rental $ 74,818
Freight $ 1,620
Analysis $ 14,100
Telephone $ 2,000
Direct Cost $245,951
Overhead 52.47% $129,051
Subcontractors $130.850
Subtotal (G&A Pool) $505,852
G&A 18.23% $ 92217
Subtotal $598,069
Fee 120% $ 71,768
Subtotal $669,837

Facilities Cost of Capital
0.537% of Total Cost $ 1,321
4.001% of Total Cost through Overhead § 20,239
Total Phase Cost Estimate $691,397
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1.0 Introduction

1.1 Background

Fort McClellan is an army base sited on 45,679 acres adjacent to Anniston, AL. A part of the
base, known as Rideout Field, served as a radiological training area from the mid 1950’s through
May of 1972. The radiological training area was decommissioned and some contaminated soil
was excavated and moved to a burial mound located in the northwest corner of the Pelham
Range. This mound, called the Pelham Burial Mound in this report, contains elevated
concentrations of Co-60 and Cs-137.

1.2 Objective

The Army Base Closure and Realignment Committee has identified Fort McCellan as an
installation for closure. Fort McCellan will therefore be closed, and the Pelham Range will be
licensed to the Alabama Army National Guard (USACE, 1998). As part of this closure, the
Fort’s NRC radioactive materials licenses 01-02861-05 will be terminated. Termination of these
licenses requires submission of a formal decontamination and decommissioning (D&D) plan.
Cleanup levels form an integral part of this D&D plan. This report is intended to present the
site-specific derived cleanup guidelines proposed for the Pelham Range Burial Mound and to
document the method used to derive them.

1.3 Organization of the Report

The remainder of this report is organized into four sections. Section 2, contains a description of
the approach used to derive the cleanup goals. Section 3 contains the results of the exposure
assessment performed on selected receptors. Section 4 presents the DCGL’s and summarizes the
report’s recommendations. Appendix A contains the modeling parameters and results that form
the basis for the DCGL’s developed in this report.

PelhamBurialMound_DCGLs revl.doc 06/26/99



2.0 Description of Approach

In order to terminate a NRC radioactive materials license and release a site, a licensee must
demonstrate that the site is suitable for release in accordance with the criteria for
decommissioning in Subpart E, “Radiological Criteria for License Termination,” of 10 CFR 20,
“Standards of Protection Against Radiation.” This report uses site-specific information to derive
the release criteria that must be met before the license can be terminated and the site licensed to
the Alabama Army National Guard. These criteria are based on an annual dose limit of 25
mren/y to the group of individuals reasonably expected to receive the greatest exposure to
residual radioactivity, assuming reasonable and expected use of the land in the future.

Information on the site was assembled and analyzed to develop a conceptual model of the site.
This model provided a basis to identify the important sources of contamination, principle means

of release and environmental transport, and likely receptors, both now and in the future.

Once these were identified, site-specific derived cleanup guidelines (DCGLs) were calculated
using RESRAD version 5.82 (ANL, 1995). RESRAD was developed partially under contract
with the NRC and is widely used in the decommissioning industry for calculating doses and soil
cleanup criteria.

After the site-specific DCGL’s were determined, the philosophy of ALARA was then applied.
The DCGLs were compared to the levels detectable by the survey method and the soil sorter
equipment. The lowest of these limits was identified as the lowest practical site-specific soil

cleanup criteria. These lowest levels are the cleanup criteria proposed for Burial Mound soils.

Because of the bimodal distribution of the radionuclide concentrations in the pile, it is expected
that the average concentration of residual contamination in the pile will be much lower than the
cleanup criteria. Using measured data, the expected residual concentrations that should result
from the application of these cleanup criteria were then determined. These residual
concentrations were then compared to the concentrations predicted to produce 25 mrem/y to the
critical member of a resident family, assuming immediate occupancy of the site. This commonly
applied standard default exposure scenario was selected to determine compliance with
unconditional release of the property.
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3.0 Exposure Assessment

The purpose of an exposure assessment is to estimate the nature and magnitude of exposures
from a site under current and plausible future conditions. This is accomplished by following a
phased approach that involves the following tasks:

o Characterizing the exposure setting on and around the site,
o Identifying potentially complete human exposure pathways, and

¢ Quantifying the magnitude of plausible contaminant intakes by hypothetical receptors.

This section presents a description of the methods used to evaluate exposures from Pelham
Mound, and the results of that assessment. The setting and physical characteristics of the Site are
summarized below in Section 3.1. Section 3.2 presents the conceptual model describing the
sources, contaminant migration, receptors, and exposure routes evaluated for the Mound. The
methods used to quantify potential intakes by plausible receptors and the estimated intakes are
presented in Section 3.3.

3.1 Characterization of the Site

The following sections summarize information on the physical setting of the site, its history, and
its current and projected uses. For more detailed information on these and related subjects, see
the Industrial Radiation Study No. 27-MH-0987-R2-97 (USCHPPM, Jan 1996).

3.1.1 Physical Setting

Fort McClellan is an army based sited on 45,679 acres adjacent to Anniston, AL. It is divided
into three areas: the Main Post, the Choccolocco Corridor, and the Pelham Range. The Pelham
Range Burial Mound is located at UMT coordinates 593300 E, 3732500 N, which is near the
northwest corner of Pelham Range, on the northern end of the Battle Drill Area of Range 24C.
The mound is oblong in shape and is approximately 25 meters long by 15 meters wide. It
extends to three to four meters below grade, and is piled up to approximately two meters above
grade in places.

3.1.2 Site History

Part of the area known as Rideout Field served as a radiological training area from the mid
1950’s through May of 1972. The area was also used as an active radiological material burial
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site as late as 1959. Best information indicates radioactive low-level laboratory waste and
contaminated dirt were collected and placed in one burial mound located in the northwest corner
of the Pelham Range.

3.1.3 Land Use

The area surrounding the burial mound has historically been used as a maneuver training area for
students at the U.S. Army Chemical and Military Police Schools, and by Active Duty, Reserve,
and Alabama National Guard units. The area will continue to be used as a maneuver training
area for the foreseeable future. The potential for unexploded munitions also exists in some areas
of the Pelham Range'.

Because of its future use and the potential danger to the public from unexploded munitions,
access will generally be restricted to authorized personnel only. This restriction will be enforced

by limited access along controlled roads, and physical barriers like fences and gates.

3.1.4 Conceptual Model of the Site

The conceptual model for the Pelham Range Burial Mound has been developed to provide the
basis for identifying and evaluating the potential risks to human health from radioactive
materials at this site. This model presents the relationships between the following elements
necessary to construct a complete exposure pathway:

e Sources and contaminants
e Release mechanisms

e Transport pathways

e Exposure routes

e Receptors

Figure 3-1 presents the conceptual model for potential human exposure to the contaminants
detected in the Burial Mound soil. The objective of this conceptual model development and the
concurrent analysis of potential exposure routes and receptors is to focus subsequent efforts on
those pathways and sources that drive the potential impacts on human health risk.

! The Decommissioning Plan includes an OE Avoidance Plan to elminate an unexpected encounter (with odnance and
explosives).
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The conceptual model illustrated in Figure 3-1 of this appendix traces the exposure pathways and
receptors for the Mound from the source through likely release mechanisms and exposure routes
to potential receptors. The conceptual model also indicates which exposure routes are carried
through the quantitative dose assessment for each receptor under current and far-future land-use
scenarios.

3.1.5 Sources and Release Mechanisms

The radionuclides of concem at this site are Co-60 and Cs-137. This material is mixed with soil
and the soil has been collected into a discrete pile that extends both above and below grade level.
This burial mound is the principle source of radioactive material at this site, and it is a relatively
small, discrete area. A previous investigation (USCHPPM, 1996) collected data that indicate the
majority of the pile does not contain measurable amounts of Co-60 or Cs-137 (Figures 3-2 and 3-
3 of this appendix.)

The exposed surface of the pile is subject to limited water and wind erosion. In addition,
rainwater percolating through the pile may mobilize one or both of the contaminants. The
impact of these releases are expected to be minimal during the study duration, but they are

included the conceptual model for completeness.

3.1.6 Potential Transport Pathways

If released, these contaminants could be transported by wind, surface water, or groundwater to

the vicinity of the receptor. In addition, plants may absorb some contaminants via root uptake.
Each of these pathways has been included in the exposure assessment calculations made in this
report.

3.1.7 Potential Exposure Routes

A receptor can come into contact with the Co-60 and Cs-137 in the Mound in a variety of ways,
generally as the result of a receptor's behavior or lifestyle that brings him/her into contact with a
contaminated exposure medium. This assessment defines a route mechanism as a stylized
description of the behavior that brings a receptor into contact with a contaminated medium.

An exposure route describes how a radionuclide may enter or affect humans. Exposures are
divided into two types: intermal exposures and external exposures. Internal exposures occur
when contaminants enter the human body through inhalation and ingestion. External exposures
do not require physical contact and occur when a receptor is close to a source of radiation.

Proximity to such a source can result in the irradiation of an individual by penetrating radiation.
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The remainder of this section describes the exposure routes evaluated in this assessment. The
receptors evaluated for these exposure routes are described in Sections 3.2.4 and Section 3.2.5.

3.1.7.1 Exposures from Inhalation

This route assumes a receptor is immersed in air containing suspended particulates from the

Mound. Subsequent exposures occur via inhalation.

3.1.7.2 Exposures from Ingestion

This route assumes a receptor eats or drinks contaminated soil, food, or water.

3.1.7.3 Direct Exposure to Radiation

Direct exposures to radiation from radioactive material can occur when a receptor is near a
radioactive source. Physical contact with a contaminated exposure medium is not necessary for
exposure to external radiation to occur. The magnitude of exposure is directly related to the
distance of the receptor from the source, the activity of the radionuclides present, and the amount
of shielding between the source and the postulated receptor.

3.1.8 Receptor Scenarios Considered

3.1.8.1 Role of Land Use in Receptor Selection

The release criteria for the Pelham Range “Burial Mound” and its surrounding area will be
based, in part, on the projected land use of the site. This is because the land use of this site will
dictate the types of receptors that may be exposed at the site. The land use will also influence
their behavior, and their behavior will influence the types and durations of possible exposures.

This site is currently part of a military base. At decommissioning, it will be licensed to the
Alabama Army National Guard for use as a battle drill training area. This land use is expected to
continue for the foreseeable future in order to comply with the recommendations of the 1995
Defense Base Closure and Realignment Committee. Therefore public access to the site will be
restricted by administrative controls and base security. This land use limits plausible human

receptors to military personnel and transient members of the general public.

At some point in the future, the Pelham Range may be released to the general public for
unrestricted use. It is not anticipated that this will occur in the near future, but to assess the

potential doses from this possibility, hypothetical exposures are assessed from materials in the
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Pelham Mound to a family living in a home built on the site after 30 years of use as a National

Guard training facility.

3.1.8.2 Receptor Scenarios Considered Under Planned Use Conditions

The possible receptors envisioned for the planned land use at Fort McClellan are military
personnel and transient members of the general public. Two receptors have been selected to
represent these two classes of exposure, a National Guard soldier on maneuvers and a hunter.

3.1.8.2.1 National Guard Scenario

It is assumed that members of the National Guard spend 14 days a year training at Fort
McCellan. This 14 days includes | day for mobilization, 1 day for demobilization, and 12 days
for maneuvers and training. It was assumed an individual would spend no more than 12 hours a
day at the site itself. It is felt that a daily exposure of 12 hours is a very conservative, health
protective estimate, because it is unlikely that training activities would allow an individual to
spend all their time at one location. These assumptions produce an annual exposure time of 144
hours, which is equivalent to 18 eight hour days. The guardsman is assumed to remain in the

Guard for 20 years and receive annual exposures during that period.

3.1.8.2.2 Hunter Scenario

It is assumed that transient exposures could occur to individuals who hunt on Ft. McCellan. A
hunter could conceivably build a hunting blind on the site and spend part of each day waiting for
game. This site is not as attractive as some surrounding terrain, and it is unlikely that these
individuals would spend all of their time on this site, but overestimating the exposure duration in
this manner is judged to be health protective.

It was assumed that a hunter will take 1 week of vacation to hunt. Assuming he spends one day
building his blind during the weekend before hunting season, he could be present on the site for a
total of ten days. If the hunter spends 10 hours a day on this site, the hunter will be in close
proximity of the site for 100 hours each year. The hunter is assumed to hunt the site for 30 years.

3.1.8.3 Receptor Scenarios Considered Under Far-Future Use Conditions

This scenario assumes governmental control of the site ceases at 30 years in the future. If
administrative controls cease, many types of land use become plausible. In this case, it was
judged that residential types of land use would produce the greatest exposure potential.
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Therefore, a typical residential scenario has been used to evaluate the exposures from these

conditions.

3.1.8.3.1 Resident Adult Scenario

A typical residential adult was selected to represent exposures. This hypothetical resident lives
on the property but works elsewhere. This adult spends most of the time indoors, but spends
some time engaged in outdoor activities such as light gardening. The resident is assumed to
grow his own vegetables and resides at the site for 30 years.

3.1.8.3.2 Resident Child Scenario

A typical residential family consists of both adults and children. A hypothetical child, aged 1 to
6 years old, was selected for evaluation because children are a critical subpopulation that may
ingest higher amounts of soil than an adult. The child’s behavior pattern is similar to the adult
described above, except that less time is spent off-site.

3.1.9 Receptors Selected

Four receptor scenarios were initially considered to be plausible representations of potential uses
of this site. Three of these receptors were selected for quantitative evaluation in this study.
These potential receptors are described in the Section 3.2.4. Because the radionuclides of
potential concern are strong gamma emitters, their most important exposure pathway is external
radiation from the ground surface. The total exposure via this pathway is directly proportional to
the time exposed to the contaminated ground surface, which means the calculated doses

attributed to the receptors will be roughly proportional to the their assumed exposure times.

3.1.9.1 Receptor Selected for Evaluation of Planned Land Use

Two receptors are described in the section intréducing potential receptors that were judged to be
plausible under the planned use of the site. Table 3-1 presents the parameters describing the
behavior of the two receptors. Because the radionuclides of potential concern are strong gamma
emitters, their most important exposure pathway is external radiation from the ground surface.
The total exposure via this pathway is directly proportional to the time exposed to the
contaminated ground surface, which means the calculated doses attributed to the two receptors
will be proportional to the their assumed exposure times.
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TABLE 3-1 PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES FOR
THE FORT MCCELLAN PELHAM BURIAL MOUND

Current Hypothetical Receptor Future Hypothetical Receptors

National Civilian Resident Resident

Pathway Guardsman Hunter Adult Child

Parameter (units) Age 19+ Age 19+ Age 19+ Age 1-6
Time and duration of exposure

ET indoors (hr/d) 0 a 0 b 164 c 20.2 d

ET outdoors (hr/d) 12 a 10 b 2 c 33 d

EF (d/yr) 12 a 10 b 350 e 350 f

ED (yr) 20 a 30 g 30 e 6 f
Inhalation of dust

IR (m3/hr) 0.63 h 0.63 h 0.63 h 0.31 i
Incidental ingestion of soil

IR (kg/d) 0.00005 | 0.00005 j 0.00005 0.00020 k
Ingestion of food and water

IR, (kg/d) na 1 na ] 0.309 m 0.129 n

IR (kg/d) na 1 na 1 0.244 m 0.102 n

IR e (1/d) na 1 na I 23 o 1.3 p

a - The guardsman is assumed to spend 12 hours a day training outdoors in equipment or facilities located over the burial ground. The training
lasts 2 weeks each year, with two days subtracted for mobilization and demobilization activities. The guardsman is assumed to remain in the
Guard until eligible for a pension at 20 years.

b - The civilian hunter is assumed to spend 10 hours a day in a blind located on the burial ground site. The hunter is assumed to spend one day
prior to hunting season building a blind, and spend | week of vacation (five days plus two weekends) each year actively hunting.

¢ ~ Recormmended values for indoor residential and outdoor exposures from Table 5-176 in Exposure Factors Handbook, EPA 1997,

d - Time weighted average of mean values for indoor residential and outdoor exposures for 1-4 year old from Table 5-131 and Table 15-132 in
Exposure Factors Handbook, EPA 1997. (Indoor = 1211 min/d, and Qutdoor = 195 min/d).

e - The resident is assumed to spend 30 years living in a house built on the site, and take two weeks of vacation away from the home each year
(EPA's 1991 OSWER Directive 9285.6-03.).

f - Reflects six years of life between birth and age 6.

g - The hunter is assumed to hunt the site each year he is in the area. Based on a 30 years residence time (Exposure Factors Handbook, EPA
1997).

h - Inhalation rate of adult. From Table 5-23 of Exposure Factors Handbook, EPA 1997 (15.2 m3/d x d/24 h).

i - Time weighted average of recommended values inhalation rate of children, ages 1-6. From Table 5-23 of Exposure Factors Handbook, EPA
1997. {1 y x 4.5 m3/d+2 y x 6.8 m3/d + 2y x 8.3m3/d + 1y x 10 m3/d)/ 6y x d/24 h.

j - Rate of incidental soil ingestion by adult (Exposure Factors Handbook, EPA 1997, Table 4-23).

k - Soil ingestion rate (Exposure Factors Handbook, EPA 1997, pg. 4-24).

1 - These receptors are expected to bring their own packaged food and water.

m - 95%tile combined home produced fiuit and vegetable ingestion rate by a 71.8 kg adult (Exposure Factors Handbook, EPA 1997, pg. 9-44).
n - 95%tile combined home produced fruit and vegetable ingestion rate by a 30.1 kg child (Exposure Factors Handbook, EPA 1997, pg. 9-44).
0 - 90%ftile Tap water ingestion rate by an adult (Exposure Factors Handbook, EPA 1997, pg. 3-20).

p - 90%tile Tap water ingestion rate by a 1-10 year old child (Expesure Factors Handbook, EPA 1997, pg. 3-26).
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Since the Guardsman Scenario assumes receptor behavior that produces 144 hours of exposure
each year, while the Hunter Scenario produces 100 hours a year, the calculated dose from the
Hunter Scenario will be less than 70% of the calculated dose from the Guardsman Scenario.
Remediating the site to levels which are safe for the Guardsman will therefore insure the safety
of the Hunter as well. Therefore, the Guardsman was selected to evaluate the highest plausible

exposures from the site’s planned land use.

3.1.9.2 Receptors Selected for Evaluation of Far Future Conditions

Two potential receptors, the resident adult and the resident child, are described in the section
introducing potential receptors that were judged to be plausible in the unlikely event that the site
is released to the public after 30 years. Therefore potential exposures to the resident adult and
the resident child were both quantitatively evaluated in this study. Table 3-1 presents the
parameters used to quantify the behavior of the two receptors.

3.2 Application of RESRAD

The guardsman and resident scenarios involve activities performed while on top of the burial
mound soil. The computer code RESRAD 5.82 (ANL,1993) was used to assess the potential
long-term doses from these activities. Default input parameters were used, except where
otherwise noted in Table 3-1. Summary input files presented in Appendix A contain a detailed
list of parameter values used in the RESRAD calculations for each receptor assessed.

Doses to a guardsman training on a uniform layer of the mound material during 30 years of
institutional control were calculated for the following pathways using RESRAD default values:

¢ Soil ingestion
e Inhalation of resuspended soil, and
¢ Direct exposure to external radiation.

Doses to a resident living on a uniform layer of the mound material after 30 years of institutional
control ends were calculated for the following pathways using RESRAD default values:

Drinking water

Food ingestion (home-grown vegetables)
Soil ingestion

Inhalation of resuspended soil, and
Direct exposure to external radiation.
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3.3 Summary of Receptor Exposures

The results of the RESRAD runs described in Section 3.3 are summarized in Table 3-2. The
residual soil concentrations for the guardsman scenario yield a calculated dose of 25 mrem/y.
The soil concentrations at for the residential scenarios will decay to concentrations that yield a
calculated dose of 25 mrem/y after the site is used by the National Guard for 30 years.

Table 3-2 Allowable Concentrations in Current Soil For
Current and Far-Future Land Use

Guardsman Resident Adult Resident Child

Scenario Scenario Scenario
Co-60 Cs-137 Co-60 Cs-137 Co-60 Cs-137
100 478 154 26 123 21

If a resident adult moves onto the site in 30 years, the Co-60 concentration
listed here will have decayed to 3 pCi/g, and the Cs-137 concentration will
have decayed to 13 pCi/g.

If a resident child moves onto the site in 30 years, the Co-60 concentration
listed here will have decayed to 2 pCi/g, and the Cs-137 concentration will
have decayed to 11 pCi/g.

3.3.1 Guardsman

Exposures to the hypothetical guardsman evaluated in this study would be dominated by direct
gamma radiation emitted directly by the soil. The soil concentrations are based on occupation of
the Pelham Mound by a trainee for 144 hours per year. This exposure time is considered
excessive, so the resulting derived guidelines calculated for this receptor are judged to be very
conservative.

3.3.2 Resident Adult with Garden

Exposures to a hypothetical adult with a garden evaluated in this study would be dominated by
direct gamma radiation emitted directly by the soil (over 99% for Co-60 and almost 90% of the
Cs-137) . About 10% of the dose from Cs-137 is associated with consumption of food from a
garden.

3.3.3 Resident Child with Garden

Exposures to a hypothetical child with a garden evaluated in this study are very similar to those
of the adult discussed earlier. They would be dominated by direct gamma radiation emitted
directly by the soil (over 99% for Co-60 and almost 90% of the Cs-137) . About 10% of the
dose from Cs-137 would be attributable to consumption of food from a garden. The dose based
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soil guidelines for the child are lower than for the parent because the child is assumed to spend

more time per year on site exposed to the underlying soil.
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4.0 Derived Cleanup Guidelines

4.1 Role of Dose Based Criteria

Potential radiation exposures from the Pelham Mound and surrounding areas must be limited to
safe levels before the NRC license can be terminated. The NRC has determined that a dose limit
of 25 mrem/y is health protective at NRC licensed sites (10CFR20). The Derived Cleanup
Guidelines (DCGLs) developed in this document are judged to be meet this requirement under
the planned and far future land use proposed for the site.

Application of these DCGLs to the soil pile will result in removal of soil with concentrations
exceeding these guidelines. Because only a small percentage of soil samples contained Co-60 or
Cs-137 concentrations exceeding the guidelines, it is anticipated that the average concentrations
of these two radionuclides in the soil remaining on site will be much less than those required for
unconditional release of the site.

4.2 Deose Based Cleanup Guidelines

The dose based cleanup level for a nuclide is the smallest of the soil concentrations calculated for
the three receptors (Table 3-2). This assures that final cleanup goals for individual radionuclides
are health protective for all the receptors evaluated. The individual dose based Derived Cleanup
Guidelines (DCGLs) are 100 pCi/g for Co-60 and 21 pCi/g Cs-137.

4.3 Influence of Multiple Contaminants on Cleanup Guidelines

A multi pathway analysis was used to develop individual dose based DCGL’s of 100 pCi/g Co-
60 and 21 pCi/g Cs-137. Because Co-60 and Cs-137 are both present at the site, it is necessary
to assure that their combined activities do not result in exposures that exceed 25 mrem/y. A
simple way of achieving this is to set a combined cleanup standard to be equal to the smaller of
the two cleanup criteria in soil. This approach protects human health and the environment at the
site and provides one clear, reproducible soil cleanup objective for the proposed remedial
activities.

The smaller of the two dose-based cleanup guidelines calculated in this report is the 21 pCi/g
limit for Cs-137. This approach would yield a combined cleanup criteria of 21 pCi/g for soil
containing both radionuclides.
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4.4 Derived Cleanup Guidelines Based on Expected Land Use

The approach used in this report sets 21 pCi/g as the cleanup concentration for site soils
containing a mixture of Cs-137 and C-60 at the site. The final set of DCGLs for this site is
presented in Table 4-1. The limits for individual nuclides will be applied if it can be
demonstrated that only one of these radionuclides is present in the soil. If the presence of both is
suspected, the value of 21 pCi/g will be compared to the sum of their activities.

4.5 Impact of DCGLs and Soil Sorting on Final Status of Burial Mound Soil

The previous section presents DCGL’s for the Burial Mound soil. For the purpose of this project
these become the maximum residual soil concentrations allowed to remain, averaged over a 100
m? throughout the survey area. However, the philosophy of ALARA (As Low As Reasonably
Achievable) acts as an incentive to reduce the residual concentrations to lower levels, if practical.

The soil sorter is capable of disceming Co-60 and Cs-137 at 9 pCi/g and 16 pCi/g, respectively.
These levels are lower than the DCGLs and have been selected as the defacto delineation
between soil that will remain on site and soil that will be packaged and transported to an off-site
disposal facility.

Analysis of the soil data, collected from various locations and depths of the pile, indicates the
bulk of the material in the pile does not contain appreciable levels of either Co-60 or Cs-137. In
fact, less than 10% of the samples contain these radionuclides in concentrations exceeding the
contract MDA (Figures 3-2 and 3-3 in this appendix). This implies that the pile is essentially
clean dirt, with some limited areas of elevated concentration.

The intent of the remedial action is to remove soil containing more than 9 pCi/g Co-60 or 16
pCi/g Cs-137 from the site. If this is done, current sampling results indicate the average
concentrations of each isotope in the remaining soil will be at or near 0.1 pCi/g (Table 4-2).

4.6 Health Protectiveness of Expected Residual Soil Contamination Levels.

Once the average expected residual concentration was determined, RESRAD was used to
confirm the health-protectiveness of the remedy. This was done by calculating the soil
concentrations predicted to produce 25 mrem/y to the critical member of a hypothetical
residential family living on the site immediately after remediation.

Based on the results of the residential scenario at 30 years, it was determined that the small child
was the critical member of the proposed receptor group. Attachment A of this Appendix
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contains the results of these calculations. In summary, these calculations determined that the
DCGL at t(0) for Co-60, would be 2.4 pCi/g, while for Cs-137 it would be 10.6 pCi/g. The
average concentrations projected for the soil after remediation are well below these levels (Table
4-3).

After remediation, the health protectiveness of the site will be verified. Dose rates from external
exposures will be measured throughout the site. The contribution to dose from soil, water, and
on-property food sources will be investigated using the measured values of Co-60 and Cs-137 in
soil and the RESRAD scenario for immediate occupation by a hypothetical farm family. These
results will be used to determine the annual dose to the hypothetical receptor from the
remediated site. The post-remediation dose (above background) meet the 25 mrem/y release
limit to allow for unconditional release.
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Table 4-1 DCGL’s of Individual and Mixed Radionuclides at the
Pelham Range Burial Mound for Expected Use

Radionuclide Soil Limit
Co-60 100 pCilg

Cs-137 21 pCifg

Co-60 + Cs-137 21 oCilg

Table 4-2  Summary Statistics for Pelham Field Burial Mound Assuming
Various Soil Cleanup Levels
Summary Stats for Cs-137 Summary Stats for Co-60
Scan Sorter . Sorter
DCGL Limit Limit DCGL |Scan Limit| Limit
Statistic No Action | 21 pCi/g | 21 pCi/ig | 16 pCi/g Statistic No Action | 100 pCi/g | 21 pCiig | 9 pCi/g
n 585 583 583 581 n 585 582 578 575
mean 0.46 0.11 0.11 0.06 mean 1.83 0.40 0.15 0.08
SD 7.53 0.96 0.96 0.48 SD| 2072 332 1.09 0.60
UCLsse4 mesa™ 0.97 0.18 0.18 06.09 UCLgsog mesn™|  3.24 0.63 0.22 0.13
Max. value 179.0 17.0 17.0 9.5 Max. valug}  330.0 49.0 14.0 8.0
95" Prent] 0.30 0.29 0.29 0.20 95" prentl] 020 .20 0.10 0.10

K

*“The 95% UCL on the arithmetic mean (= ArithMean + ({_score * StDev / SQRT(n))

TABLE 4-3  Summary Comparison of Predicted Soil Concentrations
After Remediation, and Concentrations of Soil Required
to Produce 25 mrem/y to the Critical Member of a

Hypothetical Resident Family

Radionuclide Predicted Soil Projected
Concentrations Required 95%UCL ean for Soil
to Produce 25 mrem/y to Concentration In Pile

a Resident Child after Sorting

Co-60 2.4 pCilg 0.13 pCi/g

Cs-137 10.6 pCi/g 0.09 pCi/g

PelhamBurialMound DCGLs_revi.doc 06/26/99

19



ANL, 1993

ANL, 1998

USACE, 1998

USCHPPM, 1996

USEPA, 1997

5.0 References

“Manual for Implementing Residual Radioactive Material Guidelines Using
RESRAD, Version 5.0., September 1993.” ANL/EAD/LD-2. USDOE,
Environmental Assessment Division, Argonne National Laboratory.

RESRAD for Windows, 5.82. Environmental Assessment Division,
Argonne National Laboratory.

“Final Environmental Impact Statement, Disposal and Reuse of Fort
McClellan, Alabama, August 1998.” US Army Corps of Engineers, Mobile
District.

“Industrial Radiation Study No 27-MH-0987-R2-97. Pelham Range Burial
Mound, Fort McClellan, Alabama. 29 August — 15 September 1995 and 14-
28 January 1996. US Army Center for Health Promotion and Preventive
Medicine.

“Exposure Factors Handbook, Volumes 1, 2, and 3” August 1997,
EPA/600/P-95/002Fa, b, & c. Us Environmental Protection Agency.

PelhamBurialMound DCGLs revl.doc 06/26/99

20



Attachment A RESRAD Output

PelhamBurialMound_DCGLs _revi.doc 21 06/26/99



Attachment A RESRAD Output

A.1 Results of RESRAD Calculations for Guardsman Scenario.........cocceveeveerreiavnnencniannnnan. A-1
A.1.1 Co-60: Guardsman Summary Output File .....ccccorvivoiiiiniiviieceeeeie e A-1
A.1.2 Cs-137: Guardsman Summary OQutput File.......coooviveiieiieiierieceeeiesecee A-19

A.2 Results of RESRAD Calculations for Resident Adult Scenario........occeeceeecenencnnannn, A-37
A.2.1 Co-60: Resident Adult Summary Output File ......ccooveiiiiiiiniiriciniienieceean, A-37
A.2.2 Cs-137: Resident Adult Summary Output File......ccoocoviiiiiiiicicceeccieceee, A-55

A.3 Results of RESRAD Calculations for Resident Child Scenario.........ceeveeuvcenreeceencn, A-73
A.3.1 Co-60: Resident Child Summary OQutput File.......ococovveiiiiiniiiiniieiieeeeceee A-73
A.32 Cs-137: Resident Child Summary Output File ....cooovoiiiiiiiiniiicieeeeieciceeees A-92

A&A/mkb

ApxARev1.doc ai 06/29/99



A.l Results of RESRAD Calculations for Guardsman Scenario

A.1.1  Co-60: Guardsman Summary Output File
Page

RESRAD, Version 5.82 T Limit = 0.5 year 12/15/98 ®:15
Sumary : Co 60, gusrdsmen, 100002 File: COAOGIOK.RAD
Teble of Contents
Part 1: Mixture Sue ad Single Radionclide Quicelines
Dose Coversion Factor (ard Related) Parameter Sumary ... 2
Site-Specific Parameter SUTTBIY . cvivversrcneroreinasenss 3
Sumary of Pathway Selections wiveeveiveccniciiivniienuns [
Contamirated Zore ard Total Dose SAMENY . cvvvernvnvannnns 7
Total Dese Camporents
Time = 0L000EHI0 ouvuuinviivisnasconnnsnusannnanscnns 8
Time = TO0EHI0 < .ennvreiinnnrcsennnmancnnnnnanans 9
Time = 3000EH00 < eninriceinnrnreem s 10
Tine = TL000EH0T (erncncrsovsnnnnvesnncnnnsnsnrcans "
Time = 3.000EH01 wviuvncienranssvvnnennnconnusncenss 2
Time = 500001 veeuruiiiirenverrsecncnnsnnnnnsenans 3
Time = 1J000EHI2 wrenneisiivnennnssscnrensnnencnsnnns Y
Time = 3.000EH02 «ocnuiiiiiiien i rinrr e e 5
Time = T.000EHIS -eceevvircmcmrnnnnncunnannnsannaas 16
Dose/Source Ratios Summed Over ALL Pathways ..ooeevvvnnen. 7
Single Radioruclide Soil GUidelinES ovvverivicnnuneenns 7
Dose Per Nuclide Sumed Over ALL Pathviays .oceeevnnvenne.. 8
Soil Concentration Per Muclide (ovviiiiiiiiiiivincenn 8
A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 1R/15/98 09:15 Page 2
Sumrary : Co 60, guardsmen, 10000m2 File: COSOGIK.RAD

Dose Cornversion Factor (and Related) Parameter Sumary
File: DOSFAC.BIN

| | curret | | Parameter
Meru Parameter Value Default Name
B-1 | Dose cawersion factors for irhalation, mrenvpCi:
B-1 | Co60 2.190E-04 | 2.190E-04 | DCF2( 1)
D-1 | Dose cowersion factors for irgestion, mremvpCi:
D-1 | Codd 2.6XE-(6 | 2.6XE-05 | DCF3( 13

D-34 | Food trasfer factors:
D-3 | Co-60 , plant/soil coreentration ratio, dimersionless 8.00E-(2 | 8.00CE-(2 | RTFC 1,1)
D-3% | Co-60 |, beef/livestock-intake ratio, (ECi/kg)/(Li/d 2.000E-(2 | 2.00E-(2 | RTF( 1,2)
D-3% | o6, milk/livestock-intake ratio, (ECi/L)/(ECi/d) 2.00E-(B | 2.00E-03 | RTFC 1,3)

D-5 | Bicacounulation factors, fresh water, L/kg:

D5 | €60 , fish 3.000e42 | 3.000e42 | BIOFACC 1,1)
D5 [ Co60 , crustacea ard mollusks 2.00(EHR | 2.000E4R | BIOFACC 1,2)
A&A/mkb
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RESRAD, Version 5.8 T Limit = 0.5 year 12/15/98 9:15 Page 3
Sumery : Co €0, guardamen, 10000m2 File: OOS0GTOK.RAD

Site-Secific Paraeter Sunmary

User Used by RESRAD Parareter
Meru Parameter Input Default | (If different from user input) Name
RO11 | Area of contamirated zore (M%2) 10008404 | 1.000840% - RREA
RON | Thickness of contaninated zare (m) 2.000e+00 | 2.0006+00 - THICKD
RO11 | Lergth parallel to aqrifer flow (m rot wsed | 1.000EH(2 - LezPQ
RO1 | Basic radiation dose Limit (mremfyr) 2.500e+01 | 3.000+01 - BROL
RO1T | Time since placarent of material (yr) 0.000e+00 | 0.000e+00 —e- 11
ROMT | Times for calaulatios (yr) 1.000e+00 | 1.000e+00 - W2
ROT1 | Times for calaulatiors (yr) 3.000e400 | 3.000e+00 (3
RO | Times for caleulatios (yr) 1.000e+01 | 1.000E+01 e TC 4)
RO11 | Times for calaulatios (1) 3.000e+01 | 3.000E:01 T 5)
RO11 | Times for calaulatios () 5.000e+01 | 1.000e+02 - &
ROM1 | Times for caladations (y) 1.000E+(2 | 3.0006+02 -=- Hys]
RO11 | Times for caleulations (yr) 3.000E+2 | 1.0006+(53 -- T8
RO | Times for caleulatiors (yr) 10008483 | 0,0006400 - @)
RO | Times for calaulations (yr) ot used | 0.000E+00 10
RO1Z | Initial prircipal radionclide ((Ci/g): Co-&0 1.0006+02 | 00000 - SKD
RO1Z | Cocertration in groudater  (pCi/L): Co-€0 ot wsed | 0.0008+00 - wi¢ )
ROT3 | Cover cepth (m) 0.0006+00 | 0.000E+0 - OOVERD
ROM3 | Dersity of cover material (g/at™3) rot wsed | 1.5006400 - DENSCV
RO13 | Cower cepth erosion rate (mAyr) ot wsed | 1.00E-(B - wy
RO13 | Dersity of contamirated zare (g/a3) 1.5006+00 | 1.5006+00 --- DENSCZ
RO13 | Cotamirated zore ercsion rate (wyr) 0.000e+00 | 1.000E-03 .- w2z
RO13 | Contamirated zore total porosity 4,000e-01 | 4.000E-01 - ™2
RO13 | Catanirated zore effective porosity 2.00e-01 | 2.00C6-01 - Pz
ROT3 | Contamirated zore hydraulic corductivity (yr) | 1.0008401 | 1.0006401 — HCZ
ROT3 | Contamirated zone b parameter 53006400 | 5.300E40 -—- BCZ
RO13 | Average arrual wind speed (nVsec) 2.0006+00 | 2,000e00 --- WIND
RO13 | Humidity in air (@/m™3) not used | 8.000E+(00 HMID
RO13 | Evapotrarepiration coefficient 5.00e-01 | 5.0006-01 --- EVAPTR
RO13 | Precipitation (mfyr) 1.000E+00 | 1.000E+00 - PRECIP
RO13 | Irrigation (vyr) 2.000e-01 | 2.000e-01 - RI
RO13 | Irrigation mok overhead | overhexd - IDITCH
RO13 | Ruroff coefficient 2.000e-01 | 2.000e-01 - RUNOFF
RO13 | Watershed area for nearty stresm or pordd (*2) | rot used | 1.0008406 --- WAREA
RO3 | Acoracy for water/soil comutations ot wsed | 1.000E-(3 - s
RO | Dersity of saturated zore (g/at™3) 1.5006+400 | 1.5006+00 - DENSAQ
RO14 | Saturated zane total porosity 4.00E-01 | 4.000e-01 - TPS2
RO14 | Saturated zore effective porasity 2.00e-01 | 2.000E-01 - EPSZ
ROM4 | Saturated zore hydraulic corductivity (wyr) 1.000E42 | 1.0006+02 - HCSZ
ROMG | Saturated zore hydrautic gradient 2.000e-02 | 2.000e-02 - HAWT
ROT4 | Saturated zore b parameter 53008400 | S.300E+0 --- BSZ
ROM4 | Water table drep rate (yr) 1.000E-@B | 1.00E-B --- WiIT
ROt | Well pump intake depth (m below water table) 1000401 | 1.000e+1 DWIBWT
ROY4 | Model: Nordispersion (WD) or Mass-Balace (MB) 2] D - MDEL
RO | Well punping rate (*34m) 2.500E+2 | 2.500e+2 - U
RO1S | Nutber of usaturated zone strata rot wsed | 1 - NS
A&A/mkb
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RESRAD, Version 5.8

Sumary : Co 60, guardsman, 100002

T/ Limit = 0.5 year

12/15/9%8 09:15

File:

Page 4
O0A0G10K.RAD

Site-Specific Parameter Summary (contirued)

| User | | Used by RESRAD | Paraveter
gMeru Parameter Input Default | (If different from wser irput) Name
RO15 | Ursat. zore 1, thidaess (m) rot used | 4.000E+00 --- H(T)
RO1S | Ursat. zore 1, soil dersity (g/ant*3) rot used | 1.500E+00 --- DENSLIZ(1)
RO15 | Ursat. zore 1, total porosity rot usad | 4.000E-01 --- TAUZ(1)
ROT5 | Ursat. zore 1, effective porosity rot used | 2.000E-01 --- ERZ(1)
RO15 | Ursat. zore 1, soil-specific b parameter rot used | 5.3006+00 === BUZ(1)
RO1S | Ursat. zore 1, hydraulic condctivity (mvyr) rot used | 1.0006+01 --- HaZ(1)
RO16 | Distribution coefficients for Co-60
RO16 Cortaminated zore (ait*3/g) 1.000E+1 | 1.000E+DB --- DONUCC( 1)
RO6 Unsaturated zore 1 (a#*3/g) rot used | 1.000+(13 - DA 1,1
RO16 Saturated zare (at™*3/g) rot used | 1.000+(13 --- DONUCS( 1)
RO16 Leach rate (/yr) 0.000E+00 | 0.0006+00 1.666E-04 ANEACHC 1)
RO16 Solubility constant 0.000e+00 | 0.000E+00 rot used SOULBKC 1)
RO17 | Irhalation rate (m*3/yr) 9.0726+01 | 8.4006+03 --- INHALR
RO17 | Mass loading for irhalation (g/m**3) 1.000E-0%4 | 1.000E-04 --- MLINH
RO17 | Exposure duration 2.000e401 | 3.000+01 --- 5]
RO17 | shielding factor, irhalation 4.000E-01 | 4.000E-01 --- SHF3
R017 | shielding factor, exterral gamma 7.000E-01 | 7.000E-01 --- SHF1
RO17 | Fraction of time spent incbors 0.000E+00 | 5.000E-01 --- FIND
R017 | Fraction of time spent outdoors (an site) 1.6406-Q2 | 2.500E-01 --- FOTD
R017 | Shape factor flag, exterral gawm 1.0006+00 | 1.0006+00 >0 shows circular AREA FS
RO17 | Radii of shape factor array (used if FS = -1):
RO17 | OQuter arrular radius (m), ring 1: rot wsed | 5.0006+01 --- RAD_SHAPE( 1)
RO17 | - Quter arular radius (W), ring 2: rot wsed | 7.071E401 --- RAD_SHAPE( 2)
RO17 Quter arular radius (m), rirg 3: not used | 0.000E+00 .- RAD_SHAPE( 3)
RO17 Quter arular radius (M), ring 4: rot used | 0.000e+00 --- RAD_SHAPE( 4)
RO17 Quter arular radius (m), rirg 5: not used | 0.000E+00 --- RAD_SHAPE( 5)
RO17 Quter arular radius (m), ring 6: rot used | 0.000e+00 --- RAD_SHAPE( 6)
RO17 Outer arular radius (m), ring 7: rot used | 0.000e+00 --- RAD_SHAPE( 7)
RO17 | Outer arular radius (W), ring 8: rot used | 0.000E+00 --- RAD_SHAPE( 8)
ROT7 [ Outer arular radius (), ring 9: rot used | 0.000E+00 --- RAD_SHAPE( 9)
ROT7 [ Outer arrular radius (m), ring 10: rot used | 0.000E+00 --- RAD_SHAPE(10)
ROT7 | Outer avular radius (m), ring 11: rot used | 0.000E+00 --- RAD_SHAPE(TT)
RO17 Outer arular radius (m), ring 12: rot used | 0.000e+00 -- RAD_SHAPE(12)
RO17 | Fractias of arular areas within AREA:
RO17 Ring 1 rot used | 1.000E+00 --- FRACAC 1)
RO17 Rirg 2 rot usad | 2.732E-01 --- FRACAC 2)
RO17 Rirg 3 rot used | 0.000E+00 --- FRACAC 3)
RO17 Rirg 4 rot used | 0.000E+00 --- FRACA( 4)
RO17 Ring 5 rot used | 0.000E+00 --- FRACAC 5)
RO17 Ring 6 rot used | 0.000e+00 --- FRACA( 6)
RO17 Ring 7 rot used . | 0.0006+00 --- FRACA( 7)
RO17 Ring 8 rot used | 0.000E+00 --- FRACA( 8)
RO7 Rirg 9 rot used | 0.000E+00 --- FRACAC )
RO17 Ring 10 rot used | 0.000E+00 --- FRACA(10)
RO7 Ring 11 rot used | 0.000E+00 --- FRACA(11)
RO17 Ring 12 rot usad | 0.000+00 --- FRACA(12)
RO18 | Fruits, vegetables and grain consunption (ka/yr) | not used | 1.6006+02 --- DIET(1)
A&A/mkb
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RESRAD, Version 5.8

Th Limit = 0.5 year

Summary @ Co 80, guardsman, 10000

Site-Secific Paramster Sximary (contirued)
l

2/15/98 06:15

Paxp 5

File: 0OAOGIK.RAD

User ] Used by RESRAD | Parareter

§l"‘s"&‘! Parareter Input Default | (If different from wser irput) Neme
ROI8 | Leafy vegeteble aorsunption (ka/yr) ot wsed | 1.4006+01 - DIET(2)
RO18 | Milk corsumption (LA not wsed | 9. 2006401 - DIET(S)
ROIB | Meat and poultry consumption (kg/yr) rot wsed | 6.3006+01 - DIET(4)
RO8 | Fish corsurption (kg/yr) ot wsad | 54008400 - DIET(S)
RO18 | Other seafood coreunption (ka/yr) rot used | 9.000E-01 --- DIET(6)
RO18 | Soil irgestion rate (g/yr) 6.0006-01 | 3.650e401 - SOIL
RO1B | Drirking water intake (L/yr) rot wsed | 5.1006402 - DWE
RO1B | Contamiration fraction of drirkirg water ot used | 10006400 - oW
RO18 | Contaniration fraction of hausehold water rot used | 10005400 - FHiM
RO18 | Contamimation fraction of livestock water rot wsed | 1000640 --- AW
RO18 | Contamirgtion fraction of irrigation water ot wsed | 1.0006+00 --- FIRW
RO18 | Contamiration fraction of aquatic food rot wsed | 5.0006-01 FR9
ROM8 | Contamiration fraction of plat food ot used -1 --- FPLANT
ROM8 | Contamiration fraction of meat ot wsed -1 --- FMEAT
ROM8 | Contamiration fraction of milk not used  |-1 --- FMILK
RO19 | Livestock fodder irtake for meat (kg/chy) ot wsed | 68006401 --- LFI5
RO19 | Livestock fodder intake for milk (ka/cay) rot used | 55006401 --- LF16
RO9 | Livestock water intake for meat (L/Ady) ot wsed | 5.0006401 --- LWIS
RO19 | Livestock water intake for milk (Liky) ot wised | 1.600EHR2 ——- LWI6
RO19 | Livestack soil intake (kg/chy) ot wsed | 5.0006-01 --- Lst
ROTY | Mass loadirg for foliar deposition (ga3) rot wsed | 1.00E-04 - M
RO19 | Depth of soil mixirg layer (m) 1.500e-01 | 1.5006-01 .- DM
RO19 | Depth of roots (m) rot wised | 9.0006-01 - DROOT
RO19 | Drirking water fraction from grourd water 1.0006+00 | 1.0006+00 --- FOWDW
RO19 | Houschold water fraction from groud water rot used | 1.0006+00 --- FGHH
RO19 | Livestock water fraction from grourd water ot used | 1.0006+0 - FQALW
ROM? | Irrigation fraction from ground water rot used | 1.0006+00 --- FGJIR
RIB | Wet weight crop yield for NorrLeafy (kg/m2) ot wsed | 7.0006-01 v
R19B | Wet weight crop ield for Leafy Chg/m™2) rot used | 1.5006+00 --- YV(2)
R19B | Wet weight crep yield for Focr  (kg/mo2) ot wsed | 11006400 --- W3
R19B | Growing Season for Non-Leafy (vears) ot wsed | 1.700E-O1 --- TE(D
R198 | Growing Season for Leafy (years) rot used | 2.500E-01 --- TE()
R19B | Growirg Season for Fodder  (years) rot wsed | 8,0006-02 --- TEE3)
R198 | Translecation Factor for NarrLeofy ot used | 1.0006-01 --- TIVKT1)
RTE | Translecation Factor for Leafy rot used | 1.0006+00 --- TIV(2)
R1SB | Trarslocation Factor for  Focder ot used | 1.00064K) --- TIV(3)
R1%8 | Dry Foliar Interogtion Fraction for Narleafy | rot used | 2.5006-01 --- RORY(1)
R198 | Dry Foliar Interception Fraction for Leafy rot wsed | 2.5006-01 --- RORY(2)
R1SB | Dry Foliar Interception Fraction for Focker rot used | 2.5006-01 --- RRY(3)
RIB | Wet Foliar Interception Fraction for Norrleafy | ot used | 2.5008-01 - RET(H
R19B | Wet Foliar Interogption Fraction for  Leafy rnot wsed | 2.50CE-01 - RET(2)
RSB | Wet Foliar Interception Fraction for Fodker rot wed | 2.5006-01 --- RET()
R1B | Weatherirg Removal Corstart for Vegetation ot weed  § 2.0008401 - WA
Cl4 | C-12 concentration in water (g/on™3) ot used | 2.0006-05 - CI2dIR
C¥ | C-12 corcentration in contaminated soil (g/g) rot used | 3.000E-(2 - clxz
Cl4 | Fraction of vegetation carbxn from soil ot wsed | 2.0006-02 --- CoIL
Cl4 | Fraction of vegetation carbon from air ot wsed | 9.800E-01 --- CAIR
Cl4 | C-14 evasion layer thideess in soil (m) ot wsed | 3.000E-01 --- oM

A&A/mkb
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RESRAD, Version 5.82

T Limit = 0.5 year

Sumery @ Co 60, guardsmen, 10000m2

Site-Specific Parareter Sumery (contirued)
User

12/15/%8 09:15

Page 6

File: COAOGIK.RAD

Used by RESRAD Parameter
Meru Parameter Irput Defadt | (If different from wser irput) Name
14 | €14 evasion flu rate from soil (1/sec) ot wed | 7.000E-07 EVEN
Cl | C-12 evasion flux rate from soil (1/sec) ot wsed | 1.000E-10 - REVSN
4 | Fraction of grain in beef cattle feed rot used | 8.000E-O1 --- AVFGA
€% | Fraction of grain inmilk cow feed rot used | 2.000e-01 --- AVFGS
STOR | Storage times of contaminated foodstuffs (days):
STCR Fruits, non-leafy vegetables, and grain 14006401 | 14008401 e SR T(L
STCR Leafy vegetables 1.000e+00 | 1.0006+00 -- STR_T(2)
STCR Milk 1.0006+00 | 1.0006+00 -—- SR T(3)
SR Meat ad poultry 2.000e+01 | 2.000E+01 - STCR_T(4)
STCR Fish 7.000e+00 | 7.000e+0 - SR _T(5)
STCR Cristaces ard nollusks 70006400 | 7.0008+00 - STCR_T¢6)
STOR Well water 1.0008400 | 1.0006400 STCR_T(M
STR Surface water 1.000e+00 | 1.000E400 STCR_T(8)
STOR Livestock focder 4500401 | 4.5006401 STR T(
RG21 | Thickness of kuildirg fourdation (m) rot used | 1.5006-01 FLOOR
RI21 | Bulk censity of building fourdation (g/aif™*3) not wsed | 2.4006+00 .- DENSFL
RE21 | Total poresity of the cover material rot wsed | 4.000E-01 - PV
RI21 | Total porosity of the huilding foudation rot used | 1.000E-01 e TPFL
RG21 | Voluretric water content of the cover material rot wsed | 5.000E-02 .- POV
RI21 | Voluretric water cortent of the fourdation rot used | 3.000e-02 e PHORL
RI21 | Diffusion coefficiat for radm gas (wsec):
RR1 in cover material rot weed | 2.000E-06 --- DIFCY
RO21 in foudhtion material rot wsed | 3.000E-07 --- DIFFL
RE21 in contaminated zore soil ot wsed | 2.000E-06 .- DIFCZ
R21 | Rackn vertical dimersion of mixing (m rot wsed | 2.000E+00 --- HAIX
R21 | Average building air excharge rate (1/hr) rot wsed | 5.0006-01 --- REXG
R21 | Height of the building (room} rot wsed | 2.500E400 HM
R21 | Building interior area factor rot wed | 00008400 - FAl
RIR1 | Building depth belaw grourd surface (m) rot used |- 1.,000E+00 - DMFL
RI21 | Everating power of R-22 gas ot wsed | 2.500E-01 - EMANACT)
RI21 | Everating power of Rn-220 gas rot used | 1.5006-01 - EMANACD)Y
Sumery of Pathwaly Selectios
Pathway User Selection
1 -- exterral ganm active
2 -- irhalation (wWo radm) active
3 -- plant irgestion suypressed
4 -- meat irgestion suppressed
5 -- milk ingestion suppressed
6 -- aquaatic foxks suppressed
7 -- drirking water suppressad
8 -- soil irgestion active
Q@ -- radmn suppressead
Fird pesk pathway coses suppressed
A&A/mkb
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RESRAD, Version 5.82 Th Limit = 0.5 year 12/15/%8 09:15 Page 7

Sumary : Co €0, guandaren, 10000m2 File: QOS0GIK.RAD
Contamirated Zore Dimersiors Initial Soil Concertrations, £Ci/g
Area: 10000.00 sqare meters Co-&0 1.0006+032

Thickness: 2.00 meters
Cover Deptth: 0.00 meters

Total Dose TDOSE(t), mremyyr
Basic Radiation Dose Limit = 25 mramfyr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.0002400 1.000e4#00 3.0002400 1.0006+01 3.0006+01 5.0006+01 1.0006+2 3.000EHR 1.000EH3

TOOSE(t): 2.506+01 2.1926+01 1.6B4EH01 6.7D1EH0 4.813-01 3.458-R 4.78X-06 1.750E-16 0.000E+00

M(t): 1.000E¢0 8.766-01 6.737E-01 2.68E-01 1.925-02 1.38%-0B3 1.913%-06 7.0006-18 0.0006+00
Masimum TDOSE(t): 2500401 mrawyr  at t = 0.000EH0 years

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 12/15/98 09:15 Page 8
Summry @ Co €0, guardsmen, 10000m2 File: COSOGIK.RAD

Total Dese Contributions TOOSE(T,p,t) for Individal Radionuclides (i) ard Pathways (p)
As mranvyr ard Fraction of Total Dose At t = 0.000E400 years
Water Irdeperdent Pathways (Irhalation excludes radon)
Groudd Irhalation Radn Plant Meat Milk Soil
Rerdio-
Nrclide mremfyr fract, mrewyr fract., mewyr fract. mrewyr fract. mrawyr fract. mrawyr fract. mrawyr fract.

Co6)  2.5006+01 1.0000 5.5146-07 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.647E-05 0.0000

Total 2.500E+01 1.0000 5.5166-07 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 2.647:-05 0.0000

Total Dose Contributions TOOSE(i,p,t) for Individal Radfiouclides (i) and Pathuays (p)

¥
As mrevyr ard Fraction of Total Dose At t = 0.000E400 years
Water Deperdent Pathways
Water Fish Rackn plant Meat Milk ALl Pathways*
Radio-

Nrclide mrem/yr fract. mrewyr fract. mrewyr fract. mewyr fract. mewyr fract. menyr fract. mmanwyr fract.

Co60  0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0,000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000  2.500e+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 2.500E+01 1.0000
*Sum of all water irdeperdent ard depervient pathueys.
¥
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¥
Sumary : Co 40, quardaren, 100002 File: COAOGHK.RAD
Total Dose Contributions TDOSE(T,p,t) for Individal Rdiowrlides (1) ard Pathways (p)
As mrawyr and Fraction of Total Dose At t = 1.000E+00 years
Water Irdepercent Patheays (Irhalation excludes radn)
Grourd Inhalation Radn Plat Meat Milk Soil

i
Radio-

Nclide mremfyr fract. mawyr fract. mremfyr fract. manyr fract. manyr fract.  avemyr fract. mrewyr  fract.

Co€0  2.1925401 1.0000 4.836:-07 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.320-(5 0.0000

Total 2.192E+01 1.0000 4.83%€-07 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 2.320e-0h 0.0000

i
Total Dese Cortritutions TDOSE(H,p,t) for Indiviclal Radicelides (i) and Pathweys (p)
¥
As mrenvyr ard Fraction of Total Dose At t = 1,0006400 years
Water Depercint Pathways
Water Fish Rackn Plant Meat Milk ALl Pathueys®
Radio-

Melide mremfyr fract. mrawyr fract. mrawyr fract., mrawyr fract. mawyr fract. mrewyr fract. mrewyr fract.

Co-4)  0.0006+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 2.1926+01 1.0000

Total  0.000E400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000e400 0.0000 0.000E+00 0.0000 2.1926+01 1.0000
*Sum of all water incepercint and deperdent pathueys.

A&A/mkb
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RERAD, Version 5.8 T Limit = 0.5 year 12/15/98 09:15  Page 10
Summary @ Co 60, guardsman, 100002 File: MAOGIK.RD

Total Dose Contributions TDOSE(T,p,t) for Individael Radionuclides (1) ard Pathways (P}
As mrenyyr ad Fraction of Total Dose At t = 3.0006+00 years
Water Indepercent Pathways (Irhalation excludes radon)
Groud Irhalation Rackn Plart Meat Milk Soil

Radio-
Nrlide mranyr fract. mrewfyr fract. mrewyr fract. mrewyr fract. mremyr frect. oremfyr fract. mremfyr  fract.

Co-60  1.684£+01 1,0000 3.716£-07 0.0000 0.0006+00 0.0000 0.0005+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 1.783-05 0.0000

Total  1.684£+01 1.0000 3.716E-07 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.783-05 0.0000

i
Total Dose Contributions TDOSE(T,p,t) for Individual Radionuclides (i) ad Pathwenys (p)
As mreny'yr and Fraction of Total Dose At t = 3.0006+00 years
Water Deperdent Pathwanys
Water Fish Ran Plant Meat Milk ALl Pathways*
Radio-
Nclide mremwyr fract.  mrenyr fract.  mrawyr fract.  mrewyr fract, mrevyr fract., mremyr fract.  mrew'yr  fract.

Co60  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 0.000E+(00 0.0000 1.684E+01 1.0000

Total 0.0005400 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.0005+00 0.0000 1.684E+1 1.0000
*3um of all water irdeperdent and deperdent pathways.

A&A/mkb
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RESRAD, Version 5.8 T Limit = 0.5 year 12/15/98 09:15 Pae 1
Sumary @ Co 40, guardsman, 10000m2 File: I00GIOK.RAD

Total xse Cortributions TDOSE(T,p,t) for Individal Radiouclides (1) and Pathways (p)
As mran/yr ad Fraction of Total Dose At t = 1.0008+01 years
Water Irdepervint Pathways (Irhalation excludes radon)
Groud Irhatation Ratn Plart Meat Milk Soil
Radtio-
Nclide mremyr fract. mremfyr fract. mewyr fract. mrenyr fract. srewfyr frect. mrewyr fract. mrenyr fract.

o0 6.701EH0 1.0000 1.4786-07 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.000E400 0.0000  7.0%E-06 0.0000

Total 6.7016+00 1.0000 1.4786-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 7.09%4E-06 0.0000

" Total Dose Contributions TDOSE(i,p,t) for Irdividal Radionclides (1) axd Pathways (p)
As mrayr ad Fraction of Total Dese At t = 1.000E+01 years
Water Deperdint Fathways
Water Fish Racbn Plant Meat Milk ALl Pathways®
Redio-
Nelide mreyr fract.  mravyr fract.  mendyr fract. mrevyr fract.  mrewyr fract. mawyr fract. mrawyr  fract.

Co60  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 0.000E+00 0.0000 6.7016+00 1.0000

Total  0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 &6.701E+00 1.0000
*Sum of all water irdeperdent and deperdent pathuways.
g
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RESRAD, Version 5.8 T Limit = 0.5 year 12/15/98 09:15 Page 12
Sumanry @ Co 60, guardsmen, 10000me File: OOACGIK.RAD

Total Dose Contributios TDOSE(i,p, 1) for Individal Radionuclides (1) ard Pathways (p)
As mranyyr ard Fraction of Total Dose At t = 3.0008+01 years
Water Ircependent Pathways (Irhalation excludes radon)
Grourd Irhalation Rachn Plant Meat Milk Sail
Radio-
Nelide mrevyr fract.  mrewyr fract. mawyr fract. mawvyr fract. mrewyr fract. mrawyr fract.  mrewyr fract.

Co€0  4.813-01 1.0000 1.062£-08 0.0000 0.000+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 5.096E-07 0.0000

Total 4.813E-01 1.0000 1.062-08 0.0000 0.000+00 0.0000 0.000£+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 5.09¢68-07 0.0000
Total Dose Cortributios TOOSE(T,p,t) for Irdividal Radiowclides (1) ad Pathways ()
i

As rayr ad Fraction of Total Dose At t = 3.0006+01 years

Water Depercient Pathways
vater Fish Racin Plart Meat Milk AlL Pathwens*

i
Redlio-
Nclide mrawyr fract. mrewyr fract. mrewyr fract, mrawvyr fract. mawvyr fract.  mremiyr fract.  mrenyr fract.

Cor60 0.000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 4.813-01 1.0000

Total 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.00E+00 0.0000 4.813E-01 1.0000
*3m of all water indepencent ard dependent pathways.
¥
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i

Sumary : Co &0, guerdsmen, 100002 File: COS0GIK.RAD

i

Total Dose Contributions TDOSE(i,p,t) for Individal Radiouclides (1) and Pathvays (p)
As mremfyr ard Fraction of Total Dese At t = 5.0006+01 years
Water Irdeperdent Pathwiys (Irhalation excludes radon)
Grourd Irhalation Rackn Plat Meat Milk Soil

i

Radio-

Nclide mremfyr fract. mremfyr fract. mrenyr fract.  mremfyr fract.  mrewyr fract., mren/yr fract.  mrem/yr fract.

Co)  3.45%-02 1.0000 7.63E-10 0.0000 0.000£+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.461E-G8 0.0000

Total  3.4586-02 1.0000 7.630E-10 0.0000 0.000£+00 0.0000 0.00CE+(00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 3.451E-G8 0.0000

i
Total Dose Cortributions TDOSE(T,p,t) for Irdividal Radionuclides (i) and Pathways (p)
As mrawyr ad Fraction of Total Dose At t = 5.0006401 years

Water Fish Rackn Plant Meat Milk AlL Pathways*

Redio-
Nclide manvyr fract. mewyr fract. mrawyr fract. wawyr fract. menyr fract. mrenyr fract. mrawyr fract,

Co-60  0.000e+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0,000+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 3.458-(2 1.0000

Total 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 0.000E+00 0.0000 3.4586-02 1.0000
*Sum of all water irdeperdent and deperdant pathuays.

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 12/15/8 09:15 Page 1
Sumary @ Co €0, guardsman, 100002 File: COSOGIOK.RAD

Total Dose Contritutions TDOSE(T,p,t) for Irdividal Radiowclides (i) ard Patheays (p)
As mranvyr ard Fraction of Total Dose At t = 1.000E+(R2 years
Water Irdspendent Patheanys (Irhalation excludes radn)
Groud rhalation Radn Plant Meat Milk Soil

¥
Radio-
Neclide mrawyr fract. mrewyr fract. orenyr fract, mrawyr fract. mremyr fract. mrewyr fract. mrawyr  fract.

Co-60  4.78%-(6 1.0000 1.065:-12 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.063-11 0.0000

Total 4.78E-05 1.0000 1.055-12 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.063E-11 0.0000

' Total Dese Contritutions TOOSE(T,p, t) for Irdividal Radionclides (i) ard Pathways (p)
As mremyyr ard Fraction of Total Dose At t = 1.0006+R2 years
Water Deperdert Pathways
Water Fish Racin Plant Meat Milk ALl Pathsays*
Radio-
Nelide menyr fract.  mrenyr fract, mrewyr fract.  mrenwyr fract.  mrewyr fract. mrewyr fract. mreniyr fract.

Co-60  0.000+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000 4.7826-(6 1.0000

Total 0.0002+00 0.0000 0.000=+00 0.0000 0.000400 0.0000 0.000E+00 0.0000 0.000=+00 0.0000 0.000e+00 0.0000 4.7826-05 1.0000
*aum of all water indeperdent and deperdent pathways.
i
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Sumary : Co 0, guardsmen, 1000012 Fite: COROGTOK.RAD

Total Dose Cortributions TDOSE(i,p,t) for Individml Radionuclides (1) ard Patiways (p)
As mreny'yr ard Fraction of Total Dose At t = 3.000EHE years
Water Indepercent Pathways (Irhalation excludes rada)

Groud Irhalation Rachn Plant Meat Milk Soil
Radio-
Nclide mremfyr fract. mrevyr fract. mrenfyr fract.  mrewyr fract. mrewyr fract.  mremfyr fract.  mrewwr  fract.
Coé0  1.75(E-16 1.0000 3.851E-2%4 0.0000 0.0006+00 0.0000 0,0006+00 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 1.853F-22 0.0000
Total  1./AE-16 1.0000 3.861E-24 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 0.0005+00 0.0000 0.000e+00 0.0000 1.823E-22 0.0X0
i i ) - e

Total Dose Cortributians TDOSE(T,p,t) for Irdividal Radionclides (1) ad Pathweys (p)
i
As mremyyr ard Fraction of Total Dose At t = 3.000E+(2 years
Water Dependent Pathways

Water Fish Radkn Plat Meat Mitk ALL Pathways*
Radio-
Nxclide mrenyr fract. srewyr fract. mewyr fract. mrewyr fract. mevyr fract. mrawyr fract.  mrawyr  frect,
Co-60  0.0006+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000e+00 0,0000 0.0006+00 0.0000 0.0006+00 0.0000 1.750E-16 1.0000
Total  0.0005400 0.0000 0.000E+00 0.0000 0,0006+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 1.7506-16 1.0000

*Sum of all water independent and depercert pathvays.
i
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Sumery = Co &0, gardgmen, 10000m2 File: OON0GIK.RAD

Total Dose Contributions TOOSE(i,p,t) for Individal Radiciclides (i) and Pathvays (p)
As mranyr ard Fraction of Total Dose At t = 1.000EHE years
Water Indeperdent Pathways (Irhalation excludes rackn)
Groud Irhalation Rackn Plart Meat Milk Soil
g
Radio-
Nclide mewyr fract. mrevyr fract, mrewyr fract.  mrenwyr fract. mew'yr fract., mrawyr fract. menyr  fract.

Co-€0  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0,000e+00 0.0000

Total  0.000+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 O0.000e+00 0.0000 0.000e+00 0.0000 0.000+00 0.0000
Total Dese Cartributions TDOSE(T,p,t) for Irdfividial Radicriclides (i) ard Pathways ()
i

As mrawyr ard Fraction of Total Dose At t = 1.00E+B years

Water Deperdent Pathways
Water Figh Rackny Plat Meat Milk AlL Patiwerys*

i
Radio-
Neclide mremwvyr fract, mewyr fract. mrewyr fract.,  manyr fract., mrawvyr fract.  mrawyr fract. mrewyr fract.

Co-60  0.000e+00 0.0000 0.000e+00 0.0000 ©0.0005+00 0.0000 0.000£+00 0.0000 0.000E+0C 0.0000 0.0006+00 0.0000 0.000E+00 0.0000

Total 0.000£+00 0.0000 0.00CE+0C 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sun of all water indgpendent and deperdent pathuays.
i
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i
Sunmary : Co &0, guardsmen, 10000m2 File: COSOGIK.RAD

i

Dose/Source Ratios Sumed Over ALl Pathways
Parent and Progery Principal Radicnuclide Comtributions Indicated
Parert Prodect Brach DSR(j,t)  (mram/yr)/(Ci/g)
i

H (j) Fraction® t= 0.0006+00 1.000E+00 3.000E+00 1.000+01 3.0006+01 5.000E+01 1.0006+R 3.000e+02 1.0006+B

Co-60 Co-60 1.0006400  2.500E-01 2.1926-01 1.684E-01 6. 01E-(R 4.813E-(5 3.458-04 4.7822-07 1.750E-18 0.000E+00

*Branch Fraction is the cunilative factor for the j't prircipal radionuclide daughter: QMBRF(]) = BRF(1Y*ERF(2)* ... BRF(j).
The DR ircludes oontributions from associated (hal f-life <= 0.5 yr) daghters.

Sirgle Radicriclide Soil Guidelires 6(i,t) in (Lifg
Basic Radiation Dose Limit = 25 mrewyr
Nt ide

(iy t=0.000e/00 1.0008¢00 3.000e+00 1.000E+401 3.000E401 5.000E401 1.000EHR 3.0006#R 1.00E+B

Co-60 1.000EHE 11412 1.4BE{R 373142 5.1MEHB  7.308404 5.2EH07 1.5 *L13E15

*At gpecific activity limit

i
Summed Dose/Source Ratios DSR(1, 1) in (mremyyr)/(pCi/a9)
' ard Sirgle Radionelide Soil Guidelines G(i,t) in Ci/g
at tmin = time of minimm sirgle radionctice soil guideline
ard at tmex = time of meximum total dose = 0.0006+00 years
Nclide Initial tmin DSR(3 , tmind G(i, tmind DSR(T, tmax) G(i, tmax)
iy (i (years) {eCi/gy (/e

Co-60  1.000E+(R 0.000e+00 2.500e-01 1.000e+(2 2.5006-01 1.000e+2

A&A/mkb
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RESRAD, Version 5.8 T Limit = 0.5 year 12/5/58 915 Page 18
Sumery @ Co 60, guardsmen, 100002 File: OOS0GTOK.RAD

Irdividal Nuelide Dose Sunmed Over AlL Pathways
Paret Nuclick ard Branch Fraction Irdicated
Mclide Parert  BRF(H) DOSE( §,t3, mremvyr
i

$)) ¢)] = 0.0006+00 1.0006+00 3.0006+00 1.0002+01 3.0006+01 5.0008+01 1.0006+(02 3.0006+02 1.000EHB

Co-0) Co60 1.000E400  2.5006401 2.1928+01 1.68:8401 6.7015+00 4.8136-01 3.4586-(2 4.782%-05 1.75E-16 0.000+00

BRF(i) is the brach fraction of the parent ruclice.

Irdividal Nelide Soil Cocentration
Parert Nclicke and Brarch Fraction Indicated
Nelide Parert  BRF(1) 8¢, 0, iCijg
()] ) t= 0.000e+00 1.000E+00 3.0006+00 1.000+401 3.0006+01 5.000E+01 1.0008+02 3.000e+2 1.000E453

Co-60 Co€0  T.00EH00  1.ODOEH(R2 8.766E401 6,737/8401 2.6806401 1.9256400 1.38%-01 1.913-04 7.000E-16 0.000E+00

BRF(i) s the brarch fraction of the parent nuclide.
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A.1.2  Cs-137: Guardsman Summary Output File

RESRAD, Version 5.82 T Limit = 0.5 year

¥
Sumary : Cs137, guardsmen, 100002
i
§
Table of Cotatts

Part 1: Mixture Sums ad Sirgle Radionclide Guidelines

Dose Cawersicen Factor {ard Related) Paraveter Summary ...
Site-Spacific Parameter SUMAMY .cvivvcssnerensnnconnnnns

Summary of Pathway Selections ooocvveiicieieiiimennannn.
Cotamirated Zore ad Total Dose SUMBNY ..cvvvecvnisnen..

Dose/Saurce Ratios Summed Over ALL Pathways .oveueenvnun..
Sirgle Radioruclice Soil Guidelines ..ovvvivrnciniencnnann
Dese Per Nctide Summed Over ALL Pathviays oooecvneeecvenns
Soil Concentration Per NELItR «vnceiianssersvuancesnnsnns
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RESRAD, Version 5.8 T4 Limit = 0.5 year 12/15/98 9:05 Page 2
Summary : Cs137, guarceman, 100002 File: CI37G1K.RAD

Dose Corversion Factor (and Related) Parameter Sumary
File: DOSFAC.BIN

| | owrent | | Parameter
i
Mau Parameter Value Default Namer
B-1 | Dose caversion factors for irhalation, mreanwpti:
B-1 | Cs-1374D 3005 | 31905 | DCF2( 1)
D-1 | Uose cowersion factors for irgestion, mrenvpCi:
D-1 | Cs-1374D 5.000e-05 | 5.000E-05 | DCFA( D

D-3 | Foxd trarsfer factors:
D-34 | (513740 , plant/soil covertration ratio, dimersionless 4. 000E-02 | 4.000E-02 | RTFC 1,1
D-34 | Cs-1374D |, beef/Livestock-intake ratio, (pCi/k@)/(pCi/d) 3.000e-02 | 3.000E-02 | RTF( 1,2)
D-34 | Us-137MD , milk/Uivestock-intake ratio, (gCi/L)/(pCi/d) 8.00E-(B | 8.00CE-(03 | RTF( 1,3)

D-5 | Eicaccunulation factors, fresh water, L/kg:

D-5 | Gs-1374D , fish 20003 | 2.000e4B | BIOFAC( 1,1)
D-5 | Cs-1374D |, crustacea and nol lusks 1.000E+2 | 1.00CE+R | BIOFACC 1,2)
A&A/mkb
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RESRAD, Version 5.82

Th Limit = 0.5 year

Sumery : Cs137, guardsmen, 100002

12/15/8 09:8 Page 3

File: CI37GIK.RAD

Site-Specific Paramter Summary
User Usedd by RESRAD Parameter
Merut Parameter Inut Default | (If different fram user frput) Name
RO11 | Area of contaminated zare (1°¢) 1.000840% | 1.0006404 AREA
RO11 | Thidmess of contamirated zore (M) 2.000e+00 | 2.0006+00 - THICKO
ROT1 | Lergth parallel to aguifer flow (m) rot wsed | 1.000E¢R - L&zrm
ROT1 | Basic radiation dose Limit {mremvyr) 2.500e401 | 3.000E401 .- BROL
RO11 | Time sirce placarert of material () 0.000e+00 | 0.000E+00 T1
ROM | Times for caladdatios (yr) 1.0006+00 | 1.000e+00 === 2
RO11 | Times for calaulatiors (yr) 30006400 | 3.000e400 - T3
RO11 | Times for calalations (yr) 1.000E401 | 1.0006+01 --- T4
RO11 | Times for calaulations () 30006401 | 3.000e401 S
RO11 | Times for caleulations (yr) 5.000401 | 1000402 .- TC6)
ROMT | Times for calaulations (yr) 100042 | 3.000e4R2 - H@p]
RO11 | Times for caladdatiors (yr) 3.000EH2 | 1.000E4B - 8
ROMT | Times for calaulatios ) 1.0006403 | 0.000E+00 L&Y
RO11 | Times for caloulations (yr) rot used | 0.0006+00 - T(10)
RO12 | Initial prircipal radiouclide (pCi/g): Cs-137 | 4.7756+402 | 0.000E+0 - S
RO12 | Concentration in groundaater  (pCi/L): Cs-137 | mot wsed | 0.000E+00 --- Wi D
ROT3 | Cover depth (m) 0.000E+00 | 0.000E+00 v OOVERO
RO13 | Dersity of cover material (g/ar3) rot tsed | 1.500E400 - DENSCV
ROT3 | Cover depth erosion rate (vyr) rot wsed | 1.000E-(3 - VoV
RO13 | Dersity of contamirated zore (g/at™3) 1.5006+00 | 1.5006+00 - DENSCZ
RO13 | Contamirated zore ercsion rate (wWyr) 0.000E+00 | 1.000E-(B . wz
RO13 | Contaminated zore total porogity 4.000e-01 | 4.000E-01 --- ™z
RO13 | Contaminated zore effective porosity 2.00E-01 | 2.000e-01 --- EPCZ
ROT3 | Contamirated zore hydraulic cadetivity vyr) | 1.000E+01 | 1.0006+01 - W2
ROT3 | Corttamirated zore b parameter 5.300e400 | 5.3008400 - BCZ
ROT3 | Average armual wind speed (sec) 2.000e+00 | 2.0008+00 an WIND
ROT3 | Humidity in air (g/mr*3) rot wsed | 8.000E+00 == HMID
RO13 | Evapotrarspiration coefficiert 5.00E-01 | 5.000E-01 --- EVAPTR
RO13 | Precipitation (myr) 1.0006+00 | 1.000E+00 --- PRECIP
RO13 | Irrigation (wyr) 2.000-01 | 2.00E-01 .- RI
RO13 | Irrigation mxk owrhexd | overhexd --- IDITCH
ROT3 | Ruoff coefficient 2.000e-01 | 2.0006-01 RUNOFF
ROT3 | Matershed area for rearby stream or pord (92) | rot tsed | 1.000E406 --- WAREA
ROT3 | Acaracy for water/soil computatiors rot wsed | 1.000E-(3 === EPS
RO14 | Dersity of saturated zore {g/am**3) 1.5002+00 | 1.5002+00 DENSAQ
RO14 | Saturated zore total porosity 4.000e-01 | 4.000E-01 - TPSZ
ROM4 | Saturated zore effective porosity 2.000e-01 | 2,000E-01 - EPSZ
RO | Saturated zone hydraulic corductivity (vyr) 1.0006+02 | 1.000E402 - HCs2
RO | Saturated zore hydraulic gradient 2.00E-2 | 2.000~02 --- HGAT
RO | Saturated zore b porameter 5.300e400 | 5.300E400 “m- BSZ
ROY: | Water table drop rate (wyr) 1.0006-8 | 1.000e-03 WiIT
RO | vell pump intake ckpth (m below water table) 1.0006+01 | 1.0006+01 .- DWTEMT
RO% | Model: Nordispersion (WD) or Mass-Balace OB) D N == MODEL
ROV | Well purping rate (9SAr) 2.500e42 | 2.500+2 - Ul
ROTS | Nurber of ureaturated zore strata rot wsed |1 --- NS
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File: CT37G1K.RD

Site-Specific Parareter aximry (contined)

| | User | Usad by RESRID | Paraveter
§l\‘a‘u Parameter Irput Defadt | (If different from wser irput) Narme
ROT5 | trsat. zore 1, thideess (m) rot used | 40006400 -=- H(1)
ROT5 | Ursat. zore 1, soil density (g/anf*3) rot wsed | 1.5006+00 --- DENSLIZ(1)
ROTS | Ursat. zore 1, total porosity ot used | 4.0006-01 - TRE(
ROT5 | Unsat. zore 1, effective porosity ot wsed | 2.000E-01 - 21744 )}
ROT5 | Ursat. zore 1, soil-gpecific b parameter rot wsed | 5,3006+00 .- BUZ(1)
RO15 | Unsat. zare 1, hydraulic cordrctivity (myr) not used | 1.000E+01 HOZ(1)
RO16 | Distribution coefficients for Cs-137
RO16 Contemirated zore (ar™3/g) 1.0006+03 | 1.000e33 - DONKCC 1)
RO6 Ureaturated zore 1 (a**3/g) rot wsed | 1.0006+03 - DONOX 1,1)
RO6 Saturated zore (a?*3/g) mot wsed | 10008403 --- DONCSC 1)
RO16 Leach rate (A1) 0.000+00 | 0,0006+00 1665504 ALEAHC 1)
ROG Solubility corstant 0.000e+00 | 0,000e+00 rot used SOLLBKC 1)
RO7 | Irhalation rate (m*3/r) 9.0726401 | 8.4005403 e INHALR
ROT7 | Mass loading for irhalation (gm3) 1.000E-04 | 1.000E-0% - MLINH
RO17 | Exposure dration 2.000e+01 | 3.000e+01 --- B
RO17 | shieldirg factor, irhalation 4.0006-01 | 4.000e-01 --- SHF3
RO17 | shielding factor, exterral g 7.0006-01 | 7.000e-01 == SHF1
ROT7 | Fraction of time spent incbors 0.000+00 | 5.0006-01 - FIND
ROT7 | Fraction of time spent cutdoors (on site) 1.640E-(2 | 2.500E-01 - FOTD
ROT7 | Shape factor flag, exterral gama 1.000e+00 | 1.000E+00 >0 shaws circular AREA. FS
ROT7 | Radii of shape factor array (used if FS = -1):
RO17 Outer amular radius (W), rirg 1: rot used | 5.000e401 - RAD_SHAPE( 1)
RO17 |  Outer arrular radius (), rirg 2: rot wed | 7.071E+01 -- RAD_SHAPEC 2
ROT7 Outer armmular radivs (m), rirg 3: rot used | 0.000E+00 --- RAD SHAPE( 3)
ROT7 | Quter amular radius (m), rirg 4: rot used | 0.0008+00 --- RAD SHAPE( 4)
RO7 | Outer arular radive (m), rirg 5: rot used | 0.0006+00 - RAD SHAPE( 5)
ROV7 Outer arular radivs (m), rirng 6: rot wsed | 0.000E+00 --- RAD_SHAPE( 6)
ROT7 |  outer arular radius (m), rirg 7: rot wsed | 0.0006+00 == RAD_SHAPE( )
ROY7 |  Outer arular radius (m), ring 8: rot wsed | 00006400 .- RAD_SHAPE( 8)
ROT7 Outer amular radius (m), rirg 9: rot wsed | 0.0006400 - RAD_SHAPE( 9}
RO17 Outer anutar radivs (m), rirg 10: rot wsed | 0.000E+00 --- RAD SHAPECTO)
RO17 Outer amular radius (m), rirg 11: ot wsed | 0.000E+400 - RAD SHAPE(1Y)
ROT7 |  Ouer amular radiss (m), rirg 12: not wsed | 0.0006+00 -~- RAD_SHAPE(12)
ROT7 | Fractias of arrular areas within AREA:
RO17 Rirg 1 rot wsed | 1,0006+00 == FRACAC 1)
RO17 | Rirg 2 rot used | 2.73%-01 FRACAC 2)
ROI7 | Rirg 3 rot wsed | 0.0008+00 --- FRACA( 3)
RO17 Rirg 4 rot used | 0.000E400 --- FRACA( 4)
RO17 Rirg 5 rot wsed | 0.000E400 --- FRACAC 5)
RO17 | Rirg 6 rot used | 0.000E+00 --- FRACA( 6)
RO17 ] Rirg 7 rot wsed . | 0.000E+00 --- FRACAC 7)
RO17| Rirg 8 rot used | 0.0006+00 - FRACAC 8)
RO7 | Rirg 9 rot used | 0.000E+00 e FRACAC 9)
RO17 | Rirg 10 rot wsed | 00008400 - FRACAC10)
RO17 Rirg 11 rot wsed | 0.0006+00 - FRACAC11)
RO17 Rirg 12 ot wsed | 0.000e400 - FRACA(12})
RO18 | Fruits, vegetables ard grain corsunption (kafyr) | rot wsed | 1.6008+02 - DIET(1)
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Site-Specific Parameter Sumary {oontirued)

| user | | Used by RERAD | Paraveter

ﬁMeru Parameter Irnput Default | (If different from wser irput) Nerre
RO18 | Leafy vegetable corsumption (kg/Ayr) rot wsed | 1.4006+01 - DIET(2)
ROM8 | Milk corsurption (L/yr) rot wsed | 92006401 --- DIET(3)
RO18 | Meat ard poultry oarsumption (kg/yry rot wsed | 63006401 - DIET(4)
ROI8 | Fish comsumption (kg/yr) not wsed | 54006400 --- DIET(S)
RO18 | Cther seafood corsumption (kg/yr) rot wed | 9.000E-01 - DIET(6)
RO18 | Soil irgestion rate (g/yr) 6.000E-01 | 3.6506401 - SOIL
ROI8 | Drirking water intake (LAyr) rot wed | 5.100842 e DI
RO18 | Cortamiration fraction of drirking water rot used | 1.000E+00 --- FOW
RO18 | Contamiration fraction of household water ot wsed | 1.000E+00 -~ FHHW
RO18 | Contamiration fraction of Livestock water rot wsed | 10008400 --- FLW
RO18 | Contamimation fraction of irrigation water rot wed | 10006400 .- FIRW
RO18 | Cotamiration fraction of agutic food rot weed | 5.0006-01 - FRO
ROM8 | Contamination fraction of plant food ot wed  |-1 - FPLANT
RO18 | Contamiration fraction of meat ot wsed  |-1 - PEAT
RO18 | Cotamination fraction of milk rot used  |-1 .- MILK
ROT9 | Livestock fadder intake for meat (kg/chy) rot wsed | 68006401 --- LFIS
RO19 | Livestock fodder irtake for milk (kg/chy) rot wsed | 5.500E+01 - LF16
RO19 | Livestock water irtake for meat (L/chy) rot wsed | 5.0006+01 —- LWIS
ROT9 | Livestock water intake for milk (L/cay) rot wed | 1.6006402 LW16
RO19 | Livestock soil imtake (ka/chy) ot wsed | 5.0006-01 LSI
ROT9 | Mass loading for foliar deposition (g/3) rot used | 1.000E-04 MR
RO19 | Depth of soil mixirg layer (m) 1.50-01 | 1.5006-01 .- M
RO19 | Depth of roots (m) ot wsed | 9.000E-01 .- DROOT
RO19 | Drirking water fraction fran graurd water 1.000e400 | 1.000e+00 - FQOW
RO19 | Hasehold water fraction from groud water rot used | 1.000400 --= FQHH
ROT9 | Livestock water fraction from graurd water rot wsed | 1.0006400 --- FGLW
RO19 | Irrigation fraction fram grourd water rot wsed | 1000640 FGIIR
RSB | Wet weight crop yield for NorrLeafy (kg/m2) rot wsed | 7.000E-01 - e
RISB | Wet weight crop yield for Leafy (kg/m2) rot used | 1.5006+00 - W(2)
R1B | Wet weight crep yield for Fockr  (k/m™2) | rot used | 1,1008400 YV(3)
R19B | Growing Seasn for  Norrleafy (years) ot wsed | 1.700E-01 - TECD)
R1B | Growing Season for  Leafy (years) rot wsed | 2.5006-01 - TE)
R13B | Growing Season for Fockler  (years) ot wsed | 8.000E-(2 --- TEG)
R1B | Trarslocation Factor for NorrLeafy rot wsed | 1.000E-01 .- TIv(h
R1B | Trarslocation Factor for Leafy rot wsed | 1.000EHD - TIV(2)
R19B | Trarslocation Factor for Focker rot wsed | 1.0006+00 == TIV(3)
R19B | Dry foliar Interception Fraction for Norleafy | rot used | 2.5006-01 —— RORY(1)
R1B | Dry Foliar Interception Fraction for Leafy rot wsed | 2.500E-01 --- RORY{(2)
R19B | Dry foliar Interception Fraction for Focker rot wsed | 2.500E-01 - RORY(3)
R1%B | et Foliar Irterception Fraction for Non-Leafy | rot used | 2.5006-01 i RRET(1)
R1%B | et Foliar Irterception Fraction for Leafy rot wsed | 2.5006-01 - RET(2)
R1MB | Wet Foliar Interception Fraction for Fodder rot wsed | | 2.5006-01 --- RETIQ)
R1SB | Weathering Removal Corstant for Vegetation rot wsed | 2.0006401 .- WA
Ll | C-12 concentration in water (g/aif*3) rot used | 2.000E-05 - CIWIR
Cl4 | C-12 cocentration in cortamireted soil (g/g) ot wsed | 3.000E-Q2 - 1z
€l | Fraction of vegetation carbon from soil rot used | 2.000E-(2 --- CSOIL
Cl | Fraction of vegetation carbon fram air ot wed | 9.800E-01 --- CAIR
Cl4 | C-14 evasion layer thickess in soil (m) ot wsed | 3.00CE-01 - oMe
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Site-Specific Parameter Sumery (contirusd)

User Used by RESRAD Parameter
Meru Parameter Irput Defautt | (If different from user irput) Namre
Cl | C-14 evasion flux rate from soil (1/sec) rot used | 7.000E-07 - EVaN
Cl | C-12 evasion flux rate from soil (1/sec) rot wsed | 1.000E-10 e REVN
Cl4 | Fraction of grain in beef cattle feed rot used | 8.000e-01 - AVFGL
Cl4 | Fraction of grain in milk cow feed ot wsed | 2.000e-01 - AVFGS
STCR | Storage times of cortaminated foodstuffs (days):
STR Fruits, non-leafy vegetables, ad grain 14006401 | 1.4008+01 - STR_T(1)
STR Leafy vegetables 1.000e+00 | 1.0005400 —— SR _T(2)
STR Milk 1.0006+00 | 1.000e+00 me- STR_T(3)
STR Meat ard poultry 2.000e+01 | 2.0006+01 - STOR_T(4)
STR Fish 7.000e+00 | 7.000£400 - STR T(5)
STR Crustacea ard mol lusks 7.000e+0 | 7.000e+00 --- STOR_T(6)
STR well water 1.000e+400 | 1.000+00 STR T()
STR Surface water 1.000e400 | 1.000E+00 ——— STR T(8)
STR Livestock focker 45006401 | 4.500e+01 o STR T(9
RE1 | Thickress of tuilding foudation (m) rot wsed | 1.500e-01 - FLOR
RZ1 | Bulk cersity of building faurdation (g/ait3) rot wsed | 2.4006400 - DENSFL
RR1 | Total porosity of the cover material rot wsed | 4.000E-01 --- POV
R21 | Total porosity of the building foudation rot wsed | 1.000e-01 ——— TPFL
RE21 | Voluretric water content of the cover material ot wed | 5.000e-02 - PHOV
R2T | Voluretric water cottent of the fouxktion rot wsed | 3.000E-G2 - PHEOFL
R21 | Diffusion coefficient for rackn gas (wsec):
RO21 in cover material rot wsed | 2.000E-05 - DIFCVY
RG21 in fourbtion material rot used | 3.000E-07 - DIFFL
R21 in cortaminated zore soil rot wead | 2.000E-06 DIFCZ
R21 | Radhn vertical dimersion of mixirg (m) rot wsed | 2.0006+00 e HMIX
R21 | Average buildirg air exchage rate (1/hr) rot wsed | 5.000E-01 - REXG
RI21 | Heicht of the building (roam) (m) rot used | 2.5006+00 - HRM
RO21 | Building interior area factor rot wsed | 0.000E+00 i FAL
RO21 | Building depth belaw ground surface (m) ot used  |-1.000E+00 e DMFL
R21 | Bmarating power of R-22 gas rot wsed | 2.500E-01 === BRNA(D
R21 | Emeratirg power of Rn-220 gas not wed | 1.500-01 .- BRNA(D)
Sumary of Pathway Selectios
Pathway User Selection
1 -- exterral gama active
2 -~ irhalation (wo radn) active
3 -- plant ingestion suppressed
4 -~ meat ingestion suppressed
5 -~ milk ingestion suppressed
6 -~ anpmtic foods suppressed
7 - drirking water suppressed
8 -- soil irgestion active
9 -~ radn suppressed
Fird pesk pathway doses suppressad
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Summary @ Cs137, guardsmen, 10000m2 Fite: CT37GTK.RAD
Corttamirated Zore Dimensiors Initial Soil Concertratiors, pCi/g
Area: 10000.00 sqare meters Cs-137 477502

Thickress: 2.00 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radfiation Dose Limit = 5 mranAr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.0006+#00 1.000E+00 3.000e+00 1.00E+01 3.000e+01 5.0006+01 1.000E+2 3.000e+(2 1.000E+D3
TOOSE(t): 25008401 2.4643401 23318101 19816401 1.2401 78086400 2.43%+00 2.326-(2 1.955E-09
M(t): 99901 9.76%-01 9.356-01 7.92%-01 4.9756-01 3.4Z%E-01 9.756-02 9.28%-04 7.82E-11

Maximum TOOSE(L):  2.5006401 mremfyr at t = 0.0006+00 years
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i
Sumary @ Cs137, guardsmen, 10000m2 File: CI3MIK.RAD
Total Doge Cortributions TDOSE(T,p, 1) for Individaal Radioneclides (1) ard Pathways (p)
As mevyr and Fraction of Total Dose At t = 0.0006+00 years
Water [ndependent Pattways (Irhalation excludes racdn)
Grourd Irhalation Radn Plant Meat Milk Soil
Raclio-

Nelide mremyr fract. mrewyr frect. nmrewyr fract. mrewfyr fract. mrenyr fract. mrewyr fract. mremfyr  fract.

Cs-137 2.5006401 1.0000 3.837%-07 0.0000 0.000e+00 0,0000 0.000E+00 0,0000 0.000e+00 0.0000 0.000E+00 0.0000 2.35(E-04 0.0000

Total 2.5008+01 1.0000 3.857E-07 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.30E-04% 0.0000
Total Dose Cortributions TOOSE(T,p, t) for Irdividal Radiowclides (1) and Pathways (p)
i

As mran/yr ard Fraction of Total Dose At t = 0.0006+00 yeors

Water Deperdlertt Pathways
Water fFish Rackn Plart Meat Mitk AlL Pathweys*

L
Radio-
Nclide mravyr fract. mrewyr fract. mrewyr fract. mrawyr fract. manfyr fract.  mrewyr fract.  mrewyr fract.

Cs-137 0.0006+00 0.0000 0,0006+00 0.0000 0.0005+00 0.0000 0.0006+00 0.0000  0.000E+00 0.0000 0.000E+00 0.0000  2.5008+01 1.0000

Total 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0008+00 0.0000 2.5006+01 1.0000
*Qum of all water irdspendent and deperdent pattmays.
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i

Summary @ Cs137, guardsmen, 100002 File: C137G10K.RD
i

Total Dose Comtributions TDOSE(H,p,t) for Individel Radionclides (1) and Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 1,0006+00 years
Water Irckpercixnt Pathways (Irhalation excludes radon)
Grourd Irhalation Radn Plat Meat Milk Soil

i

Radio-

Nrlide menyr fract. mrawyr fract, mrawyr frect.  memfyr fract., mreanyr fract. mrawyr fract.,  mrenyr  fract.

Cs-137 2.4422+01 1.0000 3.74%-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.2956-04 0.0000

Total 2.4428+01 1.0000 3.748E-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 2.295E-04 0.0000

' Total Dose Catributiors TDOSE(i,p,t) for Individal Radicnclides (i) ad Pathways (p)
As mrawvyr ad Fraction of Total Dose At t = 1.0008+00 years
Water Deperdent Pathways
Water Fish Rackn Plat Meat Milk ALL Pathmiays*

i
Radio- :
Nclide mrenfyr fract., mrewyr fract., mrawyr fract. mewyr frect, mrenyr fract., mrewyr fract.  mrewyr  fract.

Cs-137 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 2.442E+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 2.442E+401 1.0000
*Sum of all water irdependent and deperdent pathways.

A&A/mkb

ApxARevl.doc A-27 06/29/99


http:C137tl10<.Rf

RESRAD, Version 5.8  Th Limit = 0.5 year 12715/98 9:8B Page 10
Sumary : Cs137, guardsen, 1000012 File: CI3/GIK.RD

Total Doge Cortributions TDOSE(i,p,t) for Individal Radioclides (1) ad Pathsays (p)
As mrenyyr and Fraction of Total Dose At t = 3.000EH0 years
Water Irckpendent Pathways (Irhalation excludes radon)
Groud Irhalation Raxbry Plant Meat Milk Soil
Radlio-
nelide mrewyr fract., mrenyr fract. mranyr fract.  mremfyr fract. mrewyr fract. mrewyr fract.  mrewyr  fract.

Cs-137 2.331E401 1.0000 3.5786-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 2.191E-04 0.0000

Total 2.3316401 1.0000 3.578-07 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.00CE+Q0 0.0000 0.000E+Q0 0.0000 2.191E-04 0.0000

i Total Dose Contributions TDOBE(T,p, ty for Individal Radicnuclides (1) ad Pathways (p)
As mrenvyr add Fraction of Total Dose At t = 3.0006+00 years
Water Deperdent Pathways
Water Figh Radn plant Meat Milk ALL Pathways*
Radio-
Nelide memiyr fract.  mremwyr fract.  manyr fract, mrayyr fract.  mrenyr fract.  mrewyr fract. mremfyr  fract,

Cs-137  0.0006+00 0.0000  0.000£+00 0.0000 0.000+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.331E+01 1.0000

Total 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 00000 0.00CE+00 0.0000 0.000:+00 0.0000 2.331E+01 1.0000
*9m of all water indeperdent ad deperdent pathweys.
B
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Summary @ Cs137, goardsmen, 10000m2 Fite: CI3/G10K.RD

Total Dose Contributiors TOOSE(i,p,t) for Irdividal Radicnuctides (1) ard Pathwveys (p)
As mrenyr and Fraction of Total Dose At t = 1.0006+01 years
Water Indeperrknt Pathways (Irhalation excludes radn)
Ground Irhalation Rarkn Plat Meat Milk Soil
Radio-
Nclide mremfyr fract. mrenvyr fract. mreniyr fract. mremfyr fract., mranfyr fract.  mremyr fract.  mrewr fract.

Cs-137 1.981£+01 1.0000 3.0406-07 0.0000 0.000£+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E«Q0 0.0000 1.86%-04 0.0000

Total  1.9818+07 1.0000 3.060E-07 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 00000 1.8626-04 0.0000

k
Total Dose Cotributions TDOSE(T,p,t) for Individal Radionclides (i) ad Pathwanys (p)
i
As mramyr ard Fraction of Total Dose At t = 1.0006+01 years
Water Depardent Pathweys
Water Fish Rackn Plat Meat Milk All Pathuays*
Radio-

Nclide mremyr fract. arewyr fract. mreyr fract. srawyr fract, meanyr fract. menwyr fract.  mrewyr fract.

Cs-137 0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000  1.981E+01 1.0000

Total  0.0006+00 0.0000 0.000+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000  0.00CE+00 0.0000 0.00CE+00 0.0000 1.981E+01 1.0000
*Sum of all water irdeperdent ard deperdent pathuays.
i
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Summary : £s137, guardsmen, 10000w2 File: CI3/GIK.RAD

Total Dose Contritutions TOOSE(T,p,t) for Individal Radicnclides (i) and Pathvays (p)
As mrawyr add Fraction of Total Dose At t = 3.000E401 years
Water Irdeperdint Pathways (Irhalation excludes radm)
Groud Irhalation Ractn Plant Meat Mitk Soil

i
Redio-
Nclide mremfyr fract. mrewyr fract. mrewyr fract. mravyr fract. mewyr fract. mewyr fract.  mremiyr  frect.

Cs-137 1.2648+01 1.0000 1.9056-07 0.0000 0.0006+00 0.0000 0.000E+00 0.0000  0.000E+00 0.0000 0.000+00 0.0000 1.160-0% 0.0000

Total 1.264£401 1.0000 1.9056-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.00CE+00 0.0000 1.1696-04 0.0000

i

Total Dase Contritutiars TOOSECH,p,t) for Irdividal Radicriclides (i) and Pathways (p)

B
As mrenvyr ard Fraction of Total Dose At t = 3.0006401 years
Vater Deperdent Pathuways
Water Figh Rackn Plat Meat Milk All Pathways*
|
Redio-

Nclide mrawyr fract. mrewyr fract. mrawyr fract. mrewyr fract. mremfyr fract.  mrewyr fract.  mrewyr fract.
Cs-137 0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.244E+01 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.244E+01 1.0000
*Sum of all water indeperdent and deperdent pathways.
i
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i

Sumary : Cs137, guardsmen, 10000 File: CI37G1K.RD
B

Total Dose Cortributions TROSECT,p, 1) for Irdividel Radioiclides (1) and Pathvays (p)
As nrawyr ard Fraction of Total Dose At t = 5.0006+01 years
Water Independent Pathways (Irhalation excludes radn)
Grourd Irhalation Raxin Plat Meat: Milk Soil

i

Radio-

Nclide mremdyr fract. mrewyr fract. mremyr fract. mremfyr fract. mrenfyr fract. mrewyr fract. mremir fract.

Cs-137 7.8086+00 1.0000 1.19%E-07 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 7.33%-C5 0.0000

Total  7.8086+00 1.0000 1.19%6-07 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 7.339E-05 0.0000

ﬁ Total Dose Contributions TDOSE(i,p,t) for Individel Radicnclides (1) and Pathways (p)
As mran/yr ard Fraction of Total Dose At t = 5.0008401 years
Water Deperdirt Pathuays
Vater Fish Ratn plart Meat Mitk ALL Pathwirys*

L
Radio-
Nelide mremfyr fract., mrenyr fract.  meenwyr fract.,  mrawyr fract.  mranfyr fract. mrewyr fract.  mremfyr  fract.

Cs-137 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 7.808E+00 1.0000

Total  0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.808E+00 1.0000
*Qum of all water irdependent and depardent pathways.
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Sumery : Cs137, guardstan, 1000002 File: CI3GIK.ROD

Total Dose Contributions TDOSE(T,p,t) for Individal Radionelides (i) and Patheens (p)
As mrawyr ard Fraction of Total Dose At t = 1.00064R years
Vater Indepervient Pathways (Irhalation excludes raday)
Graurd Irhalation Racbn plant Meat Milk Soil
Radio-
Nclice mrevyr fract.  mrewyr fract., mrenyr fract. mranyr fract. mrenyr fract. mranyr fract.  menfyr fract.

Cs-137 2.43%+00 1.0000 3.744E-08 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.%5E-(6 0.0000

Total 2.43EH0 1.0000 3.754E-08 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.0CCEH00 0.0000 2.25%E-05 0.0000

Total Dose Cartritutions TDOSE(T,p,t) for Individel Radioiclides (i) and Pathways (p)
As mranvyr ard Fraction of Total Dose At t = 1.000EHR2 years
Water Deparcknt Pathuays
Water Fish Radkn Plant Meat Milk ALL Pathweys*
Radio-
Nclide memfyr fract. mremfyr fract. mreanyr fract. mrewyr fract. mrenfyr fract. mremfyr fract.  mavyr  fract.

Cs~137 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 2.43%+00 1.0000

Total  0.000E+00 0.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+)0 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 2.4356+00 1.0000
*um of all water indeperdent and deperdent patiways.
¥
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Sumery : Cs137, guardsmen, 100002 File: CI37GIK.RD

Total Dose Cortributions TDOSE(T,p,t) for Irdividial Radionuclides (1) ard Pathways (p)
As mrenyyr ard Fraction of Total Dese At t = 3.000E+02 years
Water Irckpendent Pathays (Irhalation excludes radin)
Grourd Irhalation Ratn Plat Meat Milk Soil
Radio-
Nclice mremiyr fract. mrawyr fract. mrenfyr fract. mrewyr fract. mrewfyr fract. mremfyr fract. mrewyr fract.

Cs-137 2.3228-02 1.0000 3.5656-10 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000+400 0.0000 0.000E+00 0.0000 2.183%-07 0.0000

Total 2.3226-(2 1.0000 3.5656-10 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2. 1836-07 0.0000

§
Total Dose Contributions TOOSE(T,p, t) for Individel Radicclides (i) ad Pathuays (p)
As mrawyr ard Fraction of Total Dose At t = 3.00064(2 years
tater Depercirt Pathways
\Water Fish Radn Plart Meat Milk All Pathsanys*
Radic-

Nelide menyr fract. mrawyr fract.  mrewyr fract.,  mranyr fract.  mremyr fract.  mrenyr frect.  mrewyr  fract.

Cs-137 0.000e+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 2.322%-02 1.0000

Total  0,0006+00 0.0000 0.000E+00 00000 0.000+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 2.3226-02 1.0000
*9un of all water indgperdent and deperdent pathways.
i
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i
Sumery @ 5137, guardsmen, 100002 File: C137G1K.RAD
Total Dose Contributions TDOSE(T,p, 1) for Individuel Radiawclides (i) and Pathways (p)
As mravyr and Fraction of Total Dose At t = 1.000EHDB years
Water Indeperdent Pathways (Irhalation excludes racdon)
Grourd Irhalation Ractny Plart Meat Milk Soit

i

Radio-

Nctide mranyr fract. mremfir fract. memdr fract. menyr fract. mravr fract., mrewhyr fract. mrenwyr  fract,

Cs-137  1.9556-09 1.0000 3.001E-17 0.0000 0.000E+00 0.0000 0.000E+00 00000 0.0005+00 0.0000 0.000E+00 0.0000 1.83%6-14 0.0000

Total  1.955E-09 1.0000 3.001E-17 0.0000 0.00CE+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 O.000e+00 0.0000 1.838-14 0.0000
Total Dose Contributions TDOSE(i,p,t) for Irdividal Radionclides (i) and Pathways (p)
i

As mrawyr ard Fraction of Total Dose At t = 1.0008405 years
\Water Deperdent Patheays
Vater Fish Rachn Plart Meat Milk ALl Pathways*

Radlio-
Nclide mrawyr fract. menvyr fract. menyr fract. meawyr fract. mrawyr fract. mrewyr fract.  mrewyr fract.
Cs-137 0.000e+00 0.0000 0.00CE«00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,0008+00 0.0000 0.0006+00 0.0000 1.9556-09 1.0000

Total  0.0005+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000EH00 0.000C 0,000E+00 0.0000 1.9556-09 1.0000
*Qum of all water irdepercent and deperdient pathways.
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Sumary : Cs137, guardaman, 10000h2 File: CI37G1K.RED

Dose/Source Ratios Summed Over AlL Pathweays
Parerit ard Progeny Principal Radicnuclide Contritutiors Irdicated
Parert Product Brach DSR(j, Y (mrenyyr)/(gCi/g)
¢} (j) Fractio? t= 0.000E+00 1.000E+00 3.00E+0 1.0006+01 3.0006+01 5.0006+01 1.000E+02 3.000E+02 1.000EHB

Cs-137 Cs-137 1.0006H0  5.2B6-02 5.114E-(2 4.80F-(2 4. W8E-(2 2.004E-02 1.6356-(2 5.108E-03 4.863-(6 4.0%4E-12

*Brach Fraction is the amulative factor for the j't principal radioniclide daghter: OMRF(j) = BRF(T*BRF(2) ... BRF(j).
The DR ircludes contributions from associated (half-life <= 0.5 yr) daghters.

i

Sirgle Radionclide Soil Guicelines 6(1,t) in gli/g

Basic Radiation Dose Limit = 25 mrawyr
Nelice

i
(i) = 0.00E40 1.000400 3.000400 1.000E¢01 3.0008401 5.0006401 1.000E4R 3.0006+02 1.0006+G3
i

Cs-137 4776642 4880042 5UI21EHR  6.027HR2  9.600EHR2  1.5ZEHE  4.95EHB  5.1418H5  6.106E+12

i
§ Summed Dose/Saurce Ratios DSR(i, t) in (mrewyr)/(eCi/g)
ard Single Radicriclide Soil Guidelires G(i,t) in pCi/g
i
at tmin = time of mininun sirgle radionclide soil guidelire
ad at tmax = time of maximum total dose = 0.0006HX0 years
Nurclide Initial tmin DSR(i, tminy G(i,tmin) DRI, tmax) G(i, tmex)
i
(¢))] i/ (years) (ECi/Q) (ECi/a)

Cs-137 477562 0.000E+00 5.356-02 4.7766vR 5.Z5E- 47765402
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Summery @ Cs137, guardaman, 10000n2 File: CI37/G1K.RAD

Individal Nuclide Dose Sunmedd Over ALL Pathways
Parent Nclide ard Branch Fraction Indicated
Nrlide Paret  BRF(D) DXSE(], £), mreny'yr
i

1§} (€D} t= 0,000E+00 1.000E+00 3.000E+00 1.0006+01 3.0006+01 5.000E+01 1.0006+(2 3.000e+02 1.000E+B

Cs-137 Cs-137 1.000E400  2.5006+01 2.4420+01 2.3315+01 198101 1. 2648401 7.8086400 2.43+00 2.32¢6-(02 1.9556-00

BRF(1) is the branch fraction of the parent nclice.

Irdividaal Nelide Soil Cavertration
Parent Nuclide ad Brarch Fraction Irdicated
Nuclide Parert  BRF(i) SCj, ), /g

1) (i) t= 0.000E+00 1.0005+00 3.0006400 1.000e+01 3.0006+01 5.0006+01 1.0006+02 30006402 1.000EHB

Cs-137 Cs-137 1.000EHI0 4. 7756402 4.660EHR 44536+ 3.784EHR 2.3766+H02 1.492EHR 4.660E+01 4.436E-01 3.7356-08

BRF(i) is the braxh fraction of the parent niclice.
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A.2  Results of RESRAD Calculations for Resident Adult Scenario

A.2.1  Co-60: Resident Adult Summary OQutput File

RESRAD, Version 5.82 T Limit = 0.5 year 12714/98 17:38 P 1
i
sumary : Cof0, resident adult, 100002 File: COAORIK.RAD
Table of Contents

Part 1: Mixture Stns ard Sirgle Radionrlide Guidelines

Dose Cormersion Factor (ard Related) Parameter Sumary ... 2

Site-Specific Paraveter SUTMEY vveevvreremnnensraanannaen 3
Summary of Pathuay Selections ..ocvicciiiiicnncnsnsnnnnsns 6
Contaminated Zore ard Total Dose SUMBY v.vveennennrocnns 7
Total Dose Camporents
Time = 0.000E+00 8
Time = 1.0006+00 9
Time = 3.000E+(0 10
Time = 1.0006401 ... 1"
Time = 3.000E+01 12
Time = 5.0006+01 3
Time = 1.000642 14
Time = 3.000642 15
Time = 1.0006403 16
Dose/Saurce Ratics Summed Over AlL Pathvays wovnveversenn 7
Sirgle Rdionrclide Soil GHdeliNES torvneeiieiiennenennns 7
Dose Per Muclick Summed Over ALL PathdyS <.veeevceneeenes 8
Soil Coventration Per Nuclide vuuviveveiiiiiianaiiannnans 18
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RESRID, Version 5.82  T% Limit = 0.5 year 12/%/9%8 1738 Page 2
Sumary : Cof0, resident adult, 10000r2 File: COSORTOK.RAD

Dose Coversion Factor (ard Related) Paremeter Sumary
File: DOSFAC.BIN

Meru Parameter Value Default Nare
B-1 | Dose cowversian factors for irhalation, mren/Ci:
B-1 Cor80 2.15CE-04 | 2.190E-04 | DCR2( 1)
D-1 | Dose carnersion factors for irgestion, mraw/(Ci:
D-1 | Co-60 26005 | 2.6XE-05 | DCF3( 1)

D-34 | Food transfer factors:
D-34 | Cof0 |, plat/soil corpentration ratio, dimrsionless 8.00CE-02 | 8.00CE-02 | RTFC 1,1
D-34 | Co-80 , beef/livestock-intake ratio, (pCi/kg)/(Li/dy 2.000e-(2 | 2.000E~(R | RTF( 1,2y
D-3% | Cor60 |, milk/livestock-inteke ratio, (RCIALY/{(pCi/d) 2.000e-03 | 2.000e-03 | RTFC 1,3)

D-5 | Bicacoumulation factors, fresh water, L/kg:

b5 | G060 |, fish 3.000EHR | 3.00084R | BIOFAC( 1,1)
D-5 | Co60 , crustacea ard mollusks 2.000EHR2 | 2.000E+(R | BIOFAC( 1,2)
A&A/mkb
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RESRAD, Version 5.82

T Limit = 0.5 year

Sumary @ Cof0, residant adult, 1000012

12/16/98 1738 Page 3

File: COSRIK.RAD

Site-Secific Parameter Sumary

User Used by RESRAD Parameter

Meru Paraneter Irput Default | (If different from user irput) Nare
RO11 | Area of contaminated zore (nt*2) 1.000404 | 1.000E404 - AREA
RO1 | Thickress of contamirated zore (m) 2.000E+00 | 2.000E+00 === THICKO
RO11 | Length parallel to aqiifer flow (my 1.000e+2 | 1.0006+02 --- LC7PAQ
ROY1 | Basic radiation dose Limit (mremfyr) 25006401 | 30006401 == BROL
ROT1 | Time since placamert of material (yr) 0.000e+400 | 00006400 - TI
RO11 | Times for calculations (yr) 1.0006400 | 1.000E+00 - T(2)
RO11 | Times for calaulations (yr) 3.000e400 | 3.0002+00 - T(3)
RO11 | Times for caleulatios (yr) 1.0006401 | 1.000+01 --- T( 4)
RO11 | Times for calaulatios (yr) 3000401 | 3.000e+01 - T¢ 5)
ROT1 | Times for calculatios (yr) 5.0005401 | 1.000642 - (&)
RO | Times for caloulations (yr) 1.000E+R2 | 3.00064(2 D
RO11 | Times for calaulations (yr) 3.0006+2 | 1.000e413 - 8
RO11 | Times for caloulatios (1) 1.000e+13 | 0.000e+00 - L&)
RO11 | Times for calaulatios (yr) rot used | 0.0006400 - T0)
RO12 | Initial prircipal radiowclide ((Ci/g): Co-60 1.5426402 | 0.000E+00 - S
RO12 | Corcentration in grouxlater (pCiA): Co60 ot wsed | 0.0008+00 --- WL
RO13 | Cover depth (m) 0.00CE+00 | 0.000E+00 --- COVERD
ROT3 | Dersity of cover material (g/at™3) ot wsed | 1.5006+00 .- DENSCV
ROT3 | Cover cipth erosien rate (wyr) ot wsed | 1.OXE-O3 wy
RO13 | Dersity of contamirated zoe (g/ant™3) 1.5006400 | 1.5006+00 - DENSCZ
RO13 | Cortaninated zore erosion rate (yr) 0.000e+00 | 1.0006-03 - vz
RO13 | Contaminated zore total poresity 4., 00CE-01 | 4.000E-01 - PCZ
RO13 | Cottaminated zore effective porosity 2.000e-01 | 2.000e-01 --- ez
RO13 | Contamirated zore hydraulic corductivity (yr) | 1.0008401 | 1.0006+01 - HXz
ROT3 | Contamirated zore b pareneter 5.3006400 | 5300840 --- BCZ
ROT3 | Average arrual wird speed (wsec) 2.0006+00 | 2.0006+00 - WIND
ROW3 | Humidity in air (g/mt3) rot wsed | 80006400 HUMID
RO13 | Evapotrarepiration coefficient 5.0008-01 | 5.0006-01 - BAPTR
ROTS | Precipitation (mvyr) 1.000e+00 | 1.000E+00 - PRECIP
ROT3 | Irrigation (miyr) 2.000-01 | 2.00Ce-01 RI
RO13 | Irrigation mxk overhead | overhead R IDITCH
RO13 | Ruoff coefficient 2.000E-01 | 2.000E-01 .- RUNOFF
ROT3 | Watersher] area for nearby stream or pord (2 | 1.0006+06 | 1.0006+06 --- WAREA
ROT3 | Accuracy for water/soil coputations 1.000e-03 | 1.0006-03 - EPS
RO | Dersity of saturated zare (g/at™3) 1.500E+00 | 1.500e+00 - DENSAQ
RO | Saturated zore total porosity 4.000e-01 | 4.000E-01 - PSZ
RO14 | Saturated zore effective porosity 2.0006-01 | 2.00k-01 --- Epsz
RO14 | Saturated zore hydraulic codetivity (vyr) 1.000E402 | 1.0008+02 --- HOSZ
ROY4 | Saturated zore hydraulic gradient 2.0006-(2 | 2.000e-02 HGWT
ROT4 | Saturated zore b parameter 53006400 | 5.3006400 85z
ROM4 | Water table drop rate (wyr) 1.00E-03 | 1.00E-03 - Wil
ROV | Well pup intake cipth (m belaw water table) 1.0006401 | 1.000E401 --- DWIBWT
RO14 | Model: Nordispersion (D) or Mess-Balance (MB) D N MDEL
RO | Well pumping rate (34 25005402 | 2.500e+02 - U
ROT5 | Ruber of usaturated zare strata 1 1 - NS
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RERMD, Version 5.8

T4 Limit = 0.5 year

Sumary @ Cof0, resident adult, 100002

Site-Specific Parawter Sumary (contirued)
!

12/14/98 17:38  Pae 4

File: COSRIOK.RAD

ter | Used by RESRAD | Parameter
ﬁm Parareter Irput Default | (If different from user irput) Name
ROT5 | Ureat. zore 1, thideess (W 40006400 | 4.000E+00 - HD
RO5 | Usat. zowe 1, soil dasity (g/ait*3) 15006400 | 1.5006400 R DENSLZ(T)
RS | Ursat. zore 1, total poresity 4.000E-01 | 4.000e-01 == TRZ(T)
ROT5 | Ursat. zore 1, effective porosity 2.00E-01 | 2.00e-01 - ERUZ(1)
RS | Wreat. zore 1, soil-specific b parameter 5.300e+00 | 5.300e+00 - BE(
RO15 | Ursat. zare 1, hydraulic codetivity (miyr) 1000401 | 1.0008+01 v HOR(T)
RO16 | Distribution coefficients for Co-60
RN6 | Contamirated zore (ait*3/g) LO00EDB | 1.000E43 - DONCCC 1)
R316 | Ursaturated zone 1 (an*3/g) LO0EB | 1.0008403 - DONOK 1,1)
RNG |  Saturated zore (ait*3/g) LO00EHB | 1.0008403 - DONES( 1)
RO16 | Leach rate (fyr) L000E+00 | 0.000E+00 1.666E-04 ALEACHC 1)
RO6 | Solubility corstant LO00E+00 | 0.000E+00 rot usad SOLLBKC 1)
ROT7 | Irhalation rate (*3/r) 4067648 | 8.4000403 - INHALR
RO17 | Mass loadirg for irhalation (g/ro3) 1.000E-04 | 1.000E-04 --- MLINH
RO17 | Byosure daration 3.000e401 | 3.0006+01 --- 2]
RO17 | shieldirg factor, irhalation 4,0006-01 | 4.000E-01 - SHF3
RO17 | shieldirg factor, exterral games 7.00E-01 | 7.00E-01 --- SHF1
RO17 | Fraction of time spent indoors 6.5506-01 | 5.000e-01 - FIND
ROT7 | Fraction of time spent outdoors {on site) 8.00E-(R | 2.50e-01 - FOD
RO7 | Shepe factor flag, extermal gama 1.000e+00 | 1.0008+00 >0 shaws circular AREA, 33
ROT7 | Redii of shape factor array (used if FS = -1):
ROT17 |  Outer arular radivs (w, ring 1: rot wsed | 5.0008+01 --- RAD_SHAPEC 1)
ROT7 |  Outer arular radivs (W, rirg 2: not wsed | 7.071E401 - RAD_SHAPE( 2)
RN7 | Outer amular radits (M), rirg 3: rot wsed | 0.0006+00 - RID_SHAPE( 3)
RO17 | Quter avular radis (), rirg 4: rot used | 0.0006+00 --- RAD_SHAPE( 4)
rRO7 Outer amular radius (m), rirg 5: rot wsed | 0.000400 --- RAD_SHAPE( 5)
ROV7 Outer arular radius (my, ring 6: rot wsed | 0.000+00 --- RIAD_SHAPE( 6)
ROIZ |  Quter arular radics m), rirg 7: rot used | 0.000e+00 --- RO SHAPE( 7
ROT7 |  Outer arular radius (m), rirg 8: rot wsed | 0.0006+00 - RAD_SHAPE( 8)
RO17 | Outer arular radits (m), ring 9: rot wsed | 0.000E+00 - RAD_SHAPE( )
ROT7 | Quter arrular radiss (m), ring 10: rot used | 0.000E+00 - RAD_SHAPE(10)
RM7 |  Outer arvular radivs (m), rirg 11: rot wsed | 0.0006+00 - RAD_SHAPE(TT)
RO17 |  Outer amudar radivs (M), rirg 12: not used | 0.000E400 --- RAD_SHAPE(12)
ROT7 | Fractiors of amular areas within AREA:
N7 Rirg 1 rot used | 1.000e+00 --- FRACAC 1)
N7 Rirg 2 rot wsed | 2.75X-01 --- FRACAC 2)
ROV7 Rirg 3 rot wsed | 0.000E+00 --- FRACA( 3)
o7 Rirg 4 rot wsed | 0.0008400 --- FRACA( 4)
ROT7 Rirg 5 rot wsed | 0.0006400 --- FRACA( 5)
ROT7 | Rirg 6 rot wsed | 00002400 --- FRACA( 6)
ROV7 Rirg 7 rot used | | 0.0008400 --- FRACA( 7
ROT7 Rirg 8 rot used | 0.000400 --- FRACA( 8)
RO17 | Rirg 9 rot wsed | 0.000E+00 - FRACA( 9
RO17 Ring 10 rot used | 0.000E+00 e FRACA(1DY
RO17 Rirg 11 rot wsed | O e FRACA(TD)
RO17 Rirg 12 rctwed |0 - FRACA(12Y
RO18 | Fruits, vegetables and grain consumption Ckg/yr) | 1.556EH2 | 1 [ .- DIET(1)
!
i
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RESRAD, ersion 5.8 T Limit = 0.5 yeer 12/14/98 17:38  Page 5
Sumery @ Cof0, resident addt, 10000 File: OOBORIOK.RAD
Site-Soecific Parameter Summary (cortinued)

" | User | | Usex by RESRAD | Parameter
Meru Paraveter Irput Default | (If different fram wser irput) Name
RO8 | Leafy vegetable coreunption (ka/yr) 0.000e400 | 1400401 —-- DIET(2)
RO18 | Milk corsunption (LAT) rot wsed | 9.2006401 - DIET(3)
RO18 | Meat ard poultry consumption (ka/yr) rot wsed | 63005401 - DIET(4)
RO18 | Fish corsumption (kasyr) rot used | 5.400E+00 --- DIET(5)
RUM8 | Other seafood corsurption (kasyr) rot wsed | 9.000E-01 - DIET(6)
RN8 | Soil irgestion rate (g/yr) 17506401 | 3.6506+01 --- OIL
RO18 | Drirking water irtake (LAyT) 8.400E42 | 5.1006+02 - OWI
RO18 | Contamination fraction of drirking water 1.0006+00 | 1.000E+00 we- oW
RO8 | Contamiration fraction of houschold water rot wsed | 10006400 --- FHHW
ROM8 | Contamination fraction of livestock water rot wsed | 10006400 - FLW
RO18 | Cattamiration fraction of irrigation water 1.000e+00 | 1.0006+00 - FIRW
ROT8 | Contamiration fraction of aquatic food rot used | 5.0006-01 --- Ro
RO18 | Contamination fraction of plant food -1 -1 0.500e+00 FPLANT
RO18 | Contamiration fraction of meat rot used -1 - FMEAT
RO1B | Contamiration fraction of milk not used  |-1 --- MILK
ROTY | Livestock focker intake for meat (ka/day) ot wed | 68006401 LFI5
RO | Livestock foadker intake for milk (kg/day) ot wsed | 5.5006+01 --- LF16
ROT9 | Livestock water intake for meat (L/day) rot used | 5.0006+01 Wb
RO19 | Livestock water intake for milk (L/dy) rot wsed | 1LOO0EHR W6
RO19 | Livestock soil intake (kg/day) rot wsed | 5.0006-01 --- L8l
ROT9 | Mass loading for foliar daposition (g/i3) 1.00E-04 | 1,000E-04 --- M.
ROM® | Depth of soil mixing layer (m) 1.5006-01 | 1.5006-01 --- s ]
RO® | Depth of roots (m) 9.000e-01 | 9.000E-01 --- DROOT
ROY9 | Drirking water fraction fram grourd water 1.0006+00 | 1000640 --- FGW
RNM? | Hasehold water fraction from grourd water 1.0006+00 | 1.0006+00 - FGHH
RO19 | Livestock water fraction fram grourd water rot wsed | 1.000E40 - FGLW
RO9 | Irrigation fraction fram grourd water ot wsed | 1.000640 --- FAWIR
R19B | Wet weight crop yield for NorrLeafy (kg/m2) 7.0006-01 | 7.000e-01 (1
R19B | Wet weight crop yield for Leafy  (kg/mt2) 1.5008+00 | 1.5006+00 Y23
R1SB | Wet weidht crop yield for Fodder  (kg/m2) rot wsed | 1.1006+00 --- WG
R19B | Growirg Sesson for  NonrLeafy (years) 1.700e-01 | 1.700e-01 --- TE(D)
RSB | Growirg Season for  Leafy (years) 2.500e-01 | 2.500e-01 - TE(2)
R19B | Growing Season for Fodder  (years) rot wsed | 8.000E-02 --- TEC3)
R19B | Trarslocation Factor for Nonr-Leafy 1.000e-01 | 1.0006-01 --- TIV(1)
R19B | Trarslocation Factor for Leafy 1.0006+00 | 1.0006+00 --- TIV(2)
RI®B | Trarslocation Factor for  Fodder rot wsed | 1.000E+00 --- TIV(3)
RI | Dry Foliar Interception Fraction for Norleafy | 2.500E-01 | 2.5006-01 --- RORY(1)
R19B | Dry Foliar Interception Fraction for Leafy 2.500e-01 | 2.5006-01 --- RIRY(2)
RI1%B | Dry Foliar Interception Fraction for Fodder rot used | 2.5006-01 --- RORY(3)
R19B | Wet Foliar Interception Fraction for Norrleafy | 2.500E-01 | 2.5006-01 RET(D)
R19B | Wet Foliar interception Fraction for Leafy 2.500e-01 | 2.50e-01 RWET(2)
R19B | bt Foliar Interception Fraction for Focker rot wsed | | 2.5006-01 --- RETS)
R19B | Weathering Remwal Carstant for Vegetation 2.000e+01 | 2.000e401 --- WL
Cle | C-12 caeentratian in water (g/ad™3) rot wsed | 2.00E-06 --- C1AR
€14 | C-12 coneentration in cotaminated soil (g/g) rot wsed | 3.000E-02 --- c1xz
Cl4 | Fraction of vegetation carbon from soil rot wsed | 2.000E-02 --- COIL
Cl4 | Fraction of vegetation carbon from air rot wad | 9.80E-01 - CAIR
Cl4 | C-146 evasion layer thickress in soil (m) ot used | 3.000E-01 - oM

A&A/mkb
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Sumary ¢ Cof0, resident adult, 10000m2

File: COARIK.RO

Site-Specific Parameter Sumary (continued)

User Used by RESRAD Parameter
Merus Parameter Input Default | (If different from user irput) Name
Cl4 | C-14 evasion flux rate froam soil (1/sec) rot wed | 7.000E-07 - EVSN
14 | £-12 evasion flux rate fram soil (1/sec) rot wsed | 1.00E-10 .- REVEN
Cl4 | Fraction of grain in beef cattle feed rot used | 8.0006-01 AVFGL
Cl4 | Fraction of grain in milk cow feed rot wsed | 2.000E-01 - AFGS
STR | Storage times of cortamrated foodstuffs (days):
STR Fruits, norleafy vegetables, ad grain 14006407 | 1400801 - SR T(
STCR Leafy vegetables 10006400 | 1.000e+00 - STR T(2)
STR Mitk 10006400 | 1.000E+00 .- STR T(3)
STR Meat and poultry 2.000E+01 | 2.000E+01 - STR_T(4)
STOR Fish 7.000E400 | 7.000E400 - STR_T(5)
STCR Crustacea ard mollusks 7.0006+00 | 7.0006+00 - STR T(6)
STR Well water 1.0008+00 | 1.000E+00 - STR (")
STCR Surface water 1.0006+00 | 1.000e+00 STR_T(®)
STCR Livestock fodder 4 5006401 | 4.5008+01 - STR T(9)
R21 | Thickress of buildirg foudation (m ot wsed | 1.500E-01 - FLOR
RR1 | Bulk dersity of kuildirg foundation (g/ai™3) rot wsed | 2.4006400 ~e- DENSFL
RI21 | Total porosity of the cover material rot wsed | 4.0006-01 -- ™V
R21 | Yotal porosity of the building foudation rot wsed | 1.0006-01 wes TPFL
RI21 | Volumetric water content of the cover material rot wsed | 5.0006-02 .- =170 01
R21 | Voluretric water content of the fardation rot wsed | 3.000E-02 - PHZDFL
RR1 | Diffusion coefficient for radon gas (Wsec):
R21 in cover material rot wsed | 2.000E-06 .- DIFCY
RG21 in fourdation material ot wsed | 3.0006-07 --- DIFFL
RE1 in contanirated zone soil ot used | 2.000E-06 - DIFCZ
RO21 | Radon vertical dimersion of mixirg (m) ot wsed | 2.0006400 --- HIIX
RI21 | Average buildirg air exchage rate (1/hr) rot wed | 5.000E-01 --- REXG
RI21 | Height of the buildirg (room} (m) rot used | 2.5008400 “e M
R21 | Buildirg interior area factor rot used | 0.0006400 - FAI
RR1 | Buildirg depth belaw grourd surface (m) ot wsed  |-1.0008400 - DMFL
R21 | Emerating power of R-22 gas rot wsed | 2.5006-01 - BMANACT)
RIZ1 | Bmrating power of R-220 gas rot wsed | 1.500€-01 === EMANA(2)
Sumary of Pathwy Selectios
Pathway User Selection
1 -~ exterral game active
2 -~ irhalation (Wo racn) active
3 -- plat ingestion active
4 -- meat ingestion suppressad
5 -- milk ingestion suppressad
6 -- agatic fouks supressed
7 -- drirking water active
8 -- soil irgestion active
9 -- radn suppressed
Fird peak pathway doses suppressed
A&A/mkb
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Sumary : €S0, resident adult, 100002 File: COSORTOC.RAD
Centaminated Zone Dimersions Initial Soil Cocentraticrs, pCi/g
Area: 10000.00 square neters Co-& 1.5426602
Thickress: 2.00 neters
Cover Depth: 0.00 meters
i

Total Dose TDOSE(L), mranyr
Basic Radiation Dose Limit = 5
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): O0.00EHN) 1.00E+00 3.0008+00 1.0006+01 3.000e+01 5.000407 1.000e+(2 3.000E+(2 1.000E+(B

TOOSE(t): 1.296EHB 11380403 87468+ 3.6806+R 2.500E#01 1.796E+00 2.48%-03 9.08%6-15 0.000e+0

M(T): S.185+01 4.5520401 3.4980+01 1.39E401 9.9%66-01 7.18%-(R 9.934E-05 3.65E-16 0.000E+0
Maximum TDOSE(t): 1.29865+05 mremfyr  at t = 0.000E+00 years

A&A/mkb
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i
Sumary @ Cof0, resident adult, 100002 File: COA0RTOK.RAD
Total Dese Contritutiors TDOSE(i,p,t) for Individal Radiarclides (1) ard Pathways (p)
As mranyr ard Fraction of Total Dose At t = 0.0006+00 years
Water Indeperdent Pathways (Irhalation excludes radm)
Groud Irhalation Rachn Plat Meat Milk Soil
Radic-

Nelide memfyr fract.  mremfyr fract.  mremfyr fract. mremfyr fract. meawyr fract.  orewyr fract.  mreawyr fract.

Co-80 1266043 0.9B2 7.935-04 0.0000 0.000E+00 0.0000 3.2126401 0.0267 0.0006+00 0,0000 0.000E+00 0.0000 5.336E-02 0.0000

Total 1.2666403 0.9752 7.9356-04 0.0000 0.000E+00 0.0000 3.2126401 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 5.336&E-2 0.000
Total Dese Conmtributions TOOSE(,p,t) for Irdividel Radiaiclides (1) ard Pathways (p)
i
As mran/yr and Fraction of Total Dose At t = 0.0006400 years
Water Deperdent Pathways
water Fish Rectn Plant Meat Milk All Patinays*

L
Radio-
Nrclide mremfyr fract. mremfyr fract. menfyr fract. mrenyr fract. mremfyr fract. mrenfyr fract., mremfr  fract.

Co-60  0.0006+00 0.0000 0.C0CE+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.2%66+03 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E/00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 1.28e+(3 1.0000
*3um of all water indeperdent ard deperdient patheays.
i

A&A/mkb
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i

Sumery : Cofd, resident acult, 100002 File: COYRIK.RD

Total Dese Contritutions TDOSE(H,p,t) for Irdividel Radionuclides (i) and Pattways (p)
As mrawyyr and Fraction of Total Dose At t = 1.000E+(0 years
Water Indepercent Pathways (Irhalation excludes radn)
Ground Irhalation Rachn Plart Meat Mitk Soil

k

Radio-

Nelide mrewyr fract.,  mrewyr fract. mrenfyr fract.  sremfr fract, mranfyr fract.  mremfyr fract.  mrewyr  fract.

Co-60 1110645 0.952 6.956-04 0.0000 0.000E+00 0.0000 2.816£+01 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 4.6786-02 0.0000

Total 1.1106403 0.9752 6.5&-04 0.0000 0.0006+00 0.0000 2.8165401 0.0267 0.000e+00 0.0000 0.000e+00 0.0000 4.678-02 0.0000

i
Total Dese Contributions TDOSE(,p, t) for Irdividal Radionuclides (i) and Pathways (p)
As mran'yr ad Fraction of Total Dose At t = 1.000E+00 years

Water Deperdent Pathuays
\Vater Fish Radhn Plant Meat Milk ALl Pathways*

LI
Radtio-
Nrclide mrenyr fract. mrewyr fract. nmrawyr fract. mrenfyr fract. mrewyr fract. mrewyr fract., mremfyr  fract.

Co-60  0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0005+00 0.0000 0.0008+00 0.0000 0.0006+00 0.0000 1.1382+(03 1.0000

Total 0.000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 1.138%+3 1.0000
*sum of all seter indepercent ard deperdent pathueys.

A&A/mkDb
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Sumery : Cof0, resident adult, 10000:2 File: DOSORTOK.RAD

Total Dose Catributios TOOSE(T,p,t) for Irdividal Radiouclides (1) ard Pathvays (p)
As mawyr ad Fraction of Total Dose At t = 30006400 years
Vater Irckperdent Pathuways (Irhalation excludes rachn)
Grourd Irhalation Radn Plart Meat Milk Soil

Radio-
Nclide mremfyr fract.  mremyr fract. mrenwyr fract.  mremfyr fract. mewyr fract. mranyr fract.  mrewyr  fract.

Co-60 8.5+ 0.9752 5.345c-04 0.0000 0.000e+00 0.0000 2.1646+01 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 3,5656-02 0.0000

Total B8.58EHR2 0.9752 5.345-04 0.0000 0.0006+00 0.0000 2.164E401 0.0247 0.0006+00 0.0000 0.000E+00 0.0000 3.5956-(2 0.0000

¥
Total Dose Contributiors TDOSE(H,p,ty for Irdividaml Radiowuclides (i) ard Pathways (p)
As mawyr ad Fraction of Total Dose At t = 3.0006+00 years
Vater Deperdient Pathuways
Vater Fish Radn Plat Meat Mitk ALL Pathueys*
Radic-
Mclide mravyr fract,  mremvyr fract. mrenyr fract.  mremfyr fract. mremfyr fract., mrawyr fract. mrewir  fract.

Co-60  0.000+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+() 0,0000 0.000E+00 0.0000 8.7466+R 1.0000

Total  0.0006+00 0.0000 0.0002+00 0.0000 0.0008+00 0.0000 0.00CE+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 8.7466+02 1.0000
*Qun of all water irdeperdent ard deperdent pathways.
i

A&A/mkb
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Summary @ Cod0, resicent adult, 1000002 File: QOBRTK.RAD

Total Dose Contributions TOOSE(T,p,t) for Individal Radionuclides (i) ad Pathways (p)
As mrewyr and Fraction of Total Dose At t = 1.0006+01 years
Water Indeperdent Pathvays (Irhalation exclues radn)
Ground Irhalation Rackn Plart Meat Milk Sail
Radio-
Nelide mrayr fract. mramfyr fract. mrenyr fract. mrewyr fract. mrewyr fract. mrewfyr fract., mrewyr fract,

Co60  3.3BEHR 0.9752 2.1276-04 0.0000 0.000E+00 0.0000 8.609%:+0 0.0247 0.000e+00 0.0000 0.000E+00 0.0000  1.4306-02 0.0000

Total 3.33E+02 0.9752 2.1278-04 0.0000 0.000+00 0.0000 8.6096+00 0.0247 0.000e+00 0.0000 0.00CE+00 0.0000 1.4%E-02 0.0000

Total Dese Cotributiors TDOSE(H,p,t) for Individal Radionuclides (1) ad Pathways (p)

i
As mramyr ard Fraction of Total Dose At t = 1.0006+01 years
Water Deperdent Pathways
\ater Figh Rackn Plart Meat Milk ALl Pathways®
Radio-

Nelide mawyr fract. mrewyr fract. mremfyr fract. mrewyr fract., mrawyr fract. mewyr fract.  mrewyr  fract.
Co-&)  0.0005+00 0.0000 0.00CE+00 0.0000 0.000=+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 3.480=+(2 1.0000

Total  0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.0002+00 0.0000 3.480E+02 1.0000
*sum of all water irdepercent ad deperdent pathways.
i

A&A/mkb
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Sumary @ Cofl, resident adult, 100002 File: DERIK.RAD

Total Dose Contributions TDOSE(,p,t) for Individal Redionclides (i) ad Pathvays (D)
As mreyyr ad Fraction of Total Dose At t = 3.000E+0] years
Water Irchpandert Pathways (Irhalation excludes radn)
Groud Irhalation Radmn Plart Meat Milk Soil
Radio-
Nclide mrewyr fract. mremfyr fract. arenfyr fract. srewyr fract. mrewyr fract. mewyr fract. mrewyr fract.

Co60 2.4385401 0.9752 1.5286-05 0.0000 0.000E+00 0.0000 6.184€-01 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 1.027-03 0.0000

Total 2.438c401 0.9752 1.528:-06 0.0000 0.0006+00 0.0000 6.184€-01 0.0247 0.000E+00 0.0000 0.000E+00 0.0000 1.0276-G3 0.0000

i

Total Dose Contributions TDOSE(T,p,t) for Irdividual Radionclides (3) ard Pathways (p)

i
As mrenvyr ard Fraction of Total Dose At t = 3.0006401 years
Water Deperdent Pathways
Water Fish Radon Plart Meat: Milk All Pathways*
i
Radio-

Nelide mremvyr fract.  mrewvyr fract.  mrewyr fract.  mrevyr fract. mremhr fract., mrewyr fract.  mrewyr fract.

Co-60  0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.5006+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000+00 0.0000 0.00CE+Q0 0.0000 2.5006+01 1.0000
*Sum of all water irceperdent and deperdent pathsays.
¥
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Sumrary s Cof0, resident adult, 100002 File: COORIK.RAD

b Total Dese Cotributions TDOSE(H,p,t) for Irdividial Radicnuclides (i) ard Pathvays (p)
As mremyyr ard Fraction of Total Dose At t = 5.0006+01 years
Water Independent Pathwirys (Irhalation excludes racn)
Grourd Irhalation Rackn Plat Meat Milk Soil
Radic-
Mrlide mewyr fract. memfyr fract. mrenyr fract. mrevyr fract. mrewyr fract.  mrenyr fract.  mrewdr fract.

Co&0  1.7A1E400 0.9752 1.0972-06 0.0000 0.0006+00 0.0000 4.44%-02 0.0247 0.000E+00 0.0000 0.00CE+00 0.0000 7.381E-06 0.0000

Total  1.7516400 0.9752 1.097E-06 0.0000 0,000E+00 0.0000 4.443-(2 0.0247 0.0006+00 0.0000 0.00CE+00 0.0000 7.381E-(5 0.0000

i
Total Dose Cortributions TOOBE(,p, t) for Indivickal Radionclides (1) and Pathvays (p)
As mrenyyr ard Fraction of Total Dose At t = 5.000E+01 years
Water Deperdent Pathways
Radn P

Water Fish lart Meat Milk ALl Pattways®

Radio-
Nelide mrayr fract.  mramfyr fract. menhyr fract.  mrem/yr fract. mremfr fract.  srenyr fract.  mremfyr  fract.

Co-60  0.000E+00 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.79¢4E+00 1.0000

Total  0.0006400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 1.796E+00 1.0000
*Sum of all water indepardent ard deperdent pathuays.

A&A/mkb
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Sumary @ Cof0, residert acult, 10000h2 File: COSRIK.RAD

Total Dose Contributions TDOSE(T,p,t) for Irdividal Radiouclides (i) ad Pathways (p)
As mrenyr ard Fraction of Total Dose At t = 1.000E+2 years
Water Irckperdent Pathways (Irhalation excludes racon)
Grourd Irhalation Rachnt Plat Meat Mitk Soil
Radio-
Nclide manyr fract. mewyr fract. mremdyr fract. mendyr fract., mrenvyr fract. mrawyr fract. mrewyr fract.

Co60  2.4226-05 0.9752 1.518-09 0.0000 0.000£+00 0.0000 6.144E-(6 0.0247 0.000£+00 0.0000 0.000E+00 0.0000 1.021E-07 0.0000

Total 2.4226-(03 0.9752 1.518%-09 0.0000 0.0006+00 0.0000 6.144E-06 0.0247 0.000E+00 0.0000 0.000£400 0.0000 1.021E-07 0.0000

' Total Dose Contributions TDOSE(T,p, 1) for Individal Radigwclides (i) ad Pathways (p)
As mrenyr ard Fraction of Total Dose At t = 1.000E4R2 years
Water Depardent Pathways
Water Figh Racbn Plart Meat Milk ALL Pathways*
Radio-
Nclide mremyr fract. mremfyr fract. menyr fract.  mrewyr fract. mremfyr fract., mremyr fract.  mremfyr fract.

Co-60  0.000e+00 0.0000 0.000£+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 2.483%-(B 1.0000

Total  0.0008+00 0.0000 0.000E+0C 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 2.483E-03 1.0000
*Sumn of all water indeperdent ard deperdent pathweys.
i
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Sumary @ Cofl, resident acutt, 100002 File: OOSRIK.RAD

Total Dose Cotritutions TOOSE(T,p,t) for Irdividal Radicuclides (1) ard Pathvays (p)
As oran/yr ad Fraction of Total Dose At t = 3.000E+02 years
Water Indepercknt Pathways (Irhalation excludes radom)
Grourdd Irhalation Ractn Plat Meat Milk Soil
Reddior-
Nclide mremfiyr fract. mrewyr fract. mranyr fract. mrenfyr fract. mrenyr fract.,  mranfyr fract., mrenyr fract.

Co6)  8.863-15 0.9752 5.554E-21 0.0000 0.000e+00 0.0000 2.268-16 0.0247 0.00Ge+00 0.0000 0.0006+00 0.0000 3.73E-19 0.0000

Total 8.863-15 0.9752 5.5546-21 0.0000 0.000E+00 0.0000 2.2486-16 0.0247 0.000E+00 0.0000 0.000e+00 0.0000 3.73%E-19 0.0000

Total Dose Contributions TDOSE(H,p,t) for Irdividal Radiowclides (1) ard Pathways (p)

As mrevyr ad Fraction of Total Dese At t = 3.00EHR years
Water Deperdint Pathways
Water Fish Rackn Plant Meat Mitk ALl Pattways*
Radio-
Neclide mremfyr fract. mewyr fract. nrenvyr fract. mrenyr fract. mranyr fract. mremfyr fract.  mrewyr  fract.

Co60  0.00GE+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000e+00 0.0000 0.000£+00 0.0000 9.08%-15 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 9.08%-15 1.0000
§*&m0§ all water indepercent ard ceperdent pathweys.
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i

Summery @ Co&0, residert adult, 10000n2 File: COAIK.RAD

Total Dose Cortributiors TOOSE(i,p, ) for Irdividuel Radionelides (i) ad Pathways (p)
As mranyyr ard Fraction of Total Dese At t = 1.0006+03 years
Water Inckpercknt Pathvys (Irhalation excludes radm)
Graurd Irhalation Rexckon Plart Mextt: Milk Soil

i

Radio-

Nclide mramfyr fract., mremyr fract, menfyr fract, mrewyr fract. mremyr fract. mrawyr fract. menfyr fract.

Co-60  0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000

Total  0.000e+00 0.0000 0.000e4+00 0.0000 0.0006400 0.0000 0.000e+00 0.0000 (.0008+00 0.0000 0.000E+00 0.0000 0.000e+00 0.000
Totat Dose Contributiors TDOSE(T,p, t) for Individiel Radiawctides (1) ard Pathuays (p)
i

As mrevyr ard Fraction of Total Dose At t = 1.0006+(3 years

Water Deperdenit Pathsays
Water Fish Racbn Plat Meat Milk ALl Pathways*

L
Radio-
Nclide mrem/yr fract. mreamyr fract. mrewyr fract. menwyr fract. mewyr fract. mrewyr fract. arewyr fract.

Co-60  0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000£+(0 0.0000 0.000E+00 0.0000

Yotal 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.DO0E+00 0.0000 0.0006+00 0.0000
*Sum of all water indepercint and depardent pathways.
¥
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o

Sumary @ Cof0, resident adult, 10000 File: COSRIK.RD

]

Dose/Source Ratios Summed Over All Pathuays
Parent ard Progery Principel Radianclide Contributios Irdicated
Parert Prodct Brach DSR(j,t)  (meyr)/GLCi/9)
(i) () Fractia? t= 0.000+00 1.000e+00 3.000E+00 1.0006+01 3.000+01 5.0008+01 1.000E+02 3.000e+02 1.0006HB

Co60 Co-60 1.0006400  8.4180+00 7.3756+00 5.6716400 2. 56640 1.6216-01 11644602 1.6106-05 5.802-17 0.0006+0

*Brarch Fraction is the amulative factor for the j't prircipal radioclide daghter: OMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).
The DSR ircludes contributios from associated ¢half-life < 0.5 yr) caughters,

|
Single Radicnuclide Soil Guidelines G(7,t) inCi/g
i

Basic Radiation Dose Limit = &5 mrenfyr
Mclice

(i)  t=0.000e400 1.0006+00 3.000e+00 1.000e+01 3.000e+01 5.000401 1.000#0R  3.000e+(2 1.000e¢B

Co-&0 29700 33855400 A4 11088401 15438 R 2.8 155306 *1.B3IEHS *1L.131EM5

*At specific activity Limt

Sumed Dose/Scurce Ratios DSR(1, 1) in (mren/yr)/(pCi/g)

ad Sirgle Radicnuctice Soil Guidelires &(i,t) in gCi/g
at tmin = time of minimm sirgle radiaclide soil guiceline
ax at tmex = time of meximum total dose = 0.0008+00 years
Nelide Initial tmin DSR(1, tmin) G(i,tmin) DSR(I, tmax) G(i, tmex)
Gy  ptizg (years) GLi/g) (Ci/g)

Co€0  1.542E02 0.000E+00 8.4185+400 2.970E+00 8.4185+00 2.970EH00
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Sumary @ Cofl, resident adult, 10000r2 File: OSORIK.RAD

Irdividal Nuclide Dose Summed Over ALL Pathuays
Parert Naclide ard Brarch Fraction Indicated
Nuclide Parert BRF(T) DOSE(j, 1), manyr
k

¢), 4}) t= 0.0006HX0 1.0006+00 3.0006+00 1.0006+01 30006401 5.0006+01 1000642 3.000EHR 1.000E+5B

Coréd Co60 1.000E400  1.2966HB 1.136H0 B.7466HR 3.4806HR 2.5006+401 1.796E400 2.483€-03 9.08%6-15 0.0005+00

BRF(iY i3 the braxch fraction of the meret nuclice.

Irdividal Nclide Soil Corcertration
Parent Nclide ard Brarch Fraction Irdicated
Neclide Parent  BRF(i) S(j, 1y, /g
1€} (&b} t= 0.0006+00 1.0006+00 3.0006+00 1.0006+01 3.0006+01 5.0006+01 1.0006+02 3.0006+(02 1.000E+B

Cor6)  Coé0 1.000B+00 1.542HR 1.35260402 1.0396HE 4. 1366401 2.9656400 2.1336-01 2.9506-04 1.080E-15 0.0006+00

BRF(1) i35 the branch fraction of the parent nclide.
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A.2.2  Cs-137: Resident Adult Summary Output File

RESRAD, Version 5.82 T/ Limit = 0.5 year 12/14/98 17:26  Page 1
Sumery : Cs137, resident, 10000m2 File: C13/R1K.RD

Table of Contents
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RESRAD, Version 5.82 T4 Limit = 0.5 year 12/14/98 17:26 Page 2
Summary : Cs137, resident, 10000m2

File: CT37RIK.RAD

Dose Corversion Factor (and Related) Parameter Summry

File: DOSFAC.BIN

g

Meru Parameter Value Default Neme

B-1 | Dose canversion factors for irhalation, mrewCi:

B-1 | Cs-1374D 31905 | 3.19E-06 | DCF( D)
D-1 | Dose canersion factars for irgestion, mewpLi:

D-1 | Cs-1374D 5.000e-05 | 5.000e-05 | DCF3(¢ 1)
D-34 | Food trarsfer factors:

D-34 | Cs-1374D , plant/soil cocentration ratio, dimersionless 4.000E-02 | 4.000E-02 | RTFC 1,1
D-3% | Cs-1374D , beef/Livestock-intake ratio, (pCi/kg)/(eCi/d) 3.00E-02 | 3.00E-02 | RTF( 1,2)
D-% | Cs-137D , milk/Livestock-intake ratio, (pCi/L)/(pCi/d) 8.00E-(3 | 8.000E-03 | RTF( 1,%)
D-5 | Eicaccunulation factors, fresh water, L/kg:

D-5 | Cs-1374D , fish 20006403 | 2.000e48 | BIOFACC 1,1)
D-5 | Cs-13/AD , crustacea ard nollusks 1.000642 | 1.00EHR | BIOFAC( 1,2)
A&A/mkb
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RESRAD, Version 5.8

Ta Limit = 0.5 year

Sumary : Cs137, resident, 100002

/48 17:6 Page 3

File: CI3RIK.RAD

Site-§pecific Parareter Sumary

User Used by RESRAD Parareter

Meru Paramter Irput Default | (If different from user irput) Name
RO11 | Area of contamirated zore (nf*2) 1.0006+04 | 1.0006+04 AREA
RO11 | Thickness of cortamirated zone (M) 2000400 | 2,000eH00 THICKD
RO11 | Lergth parallel to aquifer flow (m 1.000642 | 1.000E42 - LCZPAD
RO11 | Basic radiation cose limit (mrawyr) 2500401 | 30008401 --- BROL
RO11 | Time sirce placement of material (yr) 0.0006+00 | 0.000e+00 - T
RO11 | Times for calaulatios (yr) 1.0006+00 | 1.000E+00 .- )
RO11 | Times for calaulations (yr) 3.0006+00 | 3.000e+00 - (3
RON | Times for caladatios () 1.000e+01 | 1.000e+01 - TC 4)
RO | Times for caladdatiors (yr) 3.0006401 | 3.0006401 --- T(5)
ROM1 | Times for caladlatios () 5.000e401 | 1.000e+2 --- 114 5]
ROVT | Times for calaulations (yr) 1.0006+2 | 3.000EHR - iid!
ROV1 | Times for caloulatiors (yr) 300042 | 1.000E48 - &
ROT1 | Times for caleulatios (yr) 1.000e+403 | 0.000E+00 - 18]
RO11 | Times for calaulatios (yr) rot wsed | 0.0006400 - T(10)
RO1Z | Initial prircipal redionclide (pCi/g): Cs-137 | 2.6276401 | 0.000EH0 --- SICD
ROTZ | Corcentration in graudbater  (PCiL): Cs-137 | not wsed | 0.0008+00 --- WIC D)
RO13 | Cover depth () 0.000e+00 | 0.000E+00 wen COERD
ROM3 | Density of cover material (g/a3) rot used | 1.5006400 - DENSCV
RNM3 | Cover depth erosion rate (nvyr) ot wsed | 1LO0CE-(B - wv
RO13 | Darsity of cortaminated zone (g/anf*3) 1.5002400 | 1.5006+00 “—- DENSCZ
RO13 | Contamireted zare ercsion rate (mAr) 0.000e+00 | 1.000E-03 - vz
RO13 | Contaminated zore total porosity 4.000E-01 | 4.000e-01 —- ™2z
RO13 | Contaminated zore effective porosity 2.000E-01 | 2.000e-01 --- EPCZ
RO13 | Contaminated zore hycraulic comdctivity (mfyr) | 1.0008401 | 1.0008+01 --- HXZ
RN3 | Cotamirated zore b parameter 5.300e+00 | 5.3006+00 --- BZ
ROT3 | Average arrual wind speed (nvsec) 2.0006400 | 2.0006H0 --- WIND
RO13 | Humidity in air (@/m™3) rot wsed | 8.0006+00 HMID
RO13 | Evapotrarspiration coefficient 5.000E-01 | 5.000e-01 EVAPTR
RO13 | Precipitation (mhyr) 1.0006+00 | 1.000E+00 PRECIP
RO13 | Irrigation (myr) 2.000E-01 | 2.000e-01 RI
ROM3 | Irrigation mode overhead | overhead --- IDITCH
ROT3 | Runoff coefficient 2.000E-01 | 2.000E-01 --- RUNOFF
ROT3 | Watershed area for nearby stream or pord (%2) | 1.0006405 | 1.0006406 --- WAREA
RO13 | Accuracy for water/soil camputations 1.00E-03 | 1.000e-(B - EPS
R0 | Density of saturated zore (g/arf*3) 1.5005400 | 1.5006+00 DENSAQ
ROM4 | Saturated zave total porosity 4.000E-01 | 4.0006-01 - s
RO | Saturated zare effective porosity 2.000E-01 | 2.000E-01 - EPsz
RO | Saturated zore hydraulic cordctivity (wyr) 1.0006+2 | 1.000842 - HCsZ
RO | Saturated zare hycraulic gradiert 2.000e-®@ | 2.00E-2 --- HGAT
RO | Saturated zore b parareter 5.3006+00 | 5.300e+00 e B3Z
RO | Mater table drop rate (miyr) 1.000e-@8 | 1.000E-(3 ~-- WiT
RO | Well purp intake depth (m below water table) 1.000e+01 | 1.0006401 - DWIBWT
RO | Model: Nerdigpersion (ND) or Mss-Balaxe (MB) ND N> e MDEL
RO14 | Vell pupirg rate (5Ar) 2500642 | 2.5008+02 -mn it
ROT5 | Murber of usaturated zore strata 1 1 -=- NS
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RESRAD, Version 5.8

T Limit = 0.5 year

Sumary : Cs137, resident, 10000m2

12/14/98 17:%6 Page 4

File: C3RIK.RD

Site-Specific Parameter Summary (oontinued)

| | User | Used by RESRAD | Parameter
i
Merut | Parameter | It | Default | (If different fromuser irpt) | Neme
RO15 | Unsat. zore 1, thidaess (m) 4.000E+00 | 4.000E+00 --- H(D
RO1S [ Ursat. zare 1, soil dasity (g/ant™*3) 1.500e+00 | 1.500e+00 --- DENSUZ(1)
RO15 | Umsat. zore 1, total porosity 4.000E-01 | 4.000E-01 --- TRUZ(1)
ROT5 | Ursat. zare 1, effective porosity 2.000e-01 | 2.000e-01 --- EPUZ(1)
RO15 | Ursat. zore 1, soil-specific b parameter 5.300e+00 | 5.300e+00 --- BUZ(1)
RO1S | Ursat. zore 1, hydraulic cordictivity (mAyr) 1.000E+01 | 1.000E+01 --- HAUZ(1)
RO16 | Distribution coefficients for Cs-137
RO16 Contaminated zone (a?*3/g) 1.000e+(B | 1.000e+13 --- DONUCCC 1)
RO16 Unsaturated zore 1 (ant**3/g) 1.000e+(B | 1.000e+03 --- DONUUC 1,1)
RO16 Saturated zore (a?*3/g) 1.000e{B | 1.000e+13 --- DONUCS( 1)
RO16 Leach rate (/yr) 0.000+00 | 0.000e+00 1.666E-04 ALEACH( 1)
ROM6 Solubi lity comstant 0.000E+00 | 0.000E+00 not used SauBK( 1)
RO17 | Irhalation rate (m*3/yr) 4067403 | 8400403 --- INHALR
RO17 | Mass loading for irhalation (g/m™3) 1.000E-04 | 1.000E-04 --- MLINH
RO17 | Exposure duration 3.000e+01 | 3.0006+01 --- 5)]
RO17 | shielding factor, irhalation 4.000E-01 | 4.000E-01 --- SHF3
RO17 | shieldirg factor, exterral gamma 7.000E-01 | 7.000E-01 --- SHF1
RO17 | Fraction of time spent incbors 6.5506-01 | 5.000e-01 --- FIND
RO17 | Fraction of time spent outdoors (on site) 8.000E-(R | 2.5006-01 --- FOTD
RO17 | Shae factor flag, exterral gama 1.000e+00 | 1.000e+00 >0 shows circular AREA. FS
RO17 | Rxdii of shape factor array (used if FS = -1):
RO17 | Outer avular radivs (M), rirg 1: not usad | 5.0006+01 --- RAD_SHAPE( 1)
RO17 Outer arular radius (M), rirg 2: ot used | 7.071E+01 --- RAD_SHAPE( 2)
RO7 |  Outer arular radius (m), ring 3: not used | 0.000E+00 - RAD_SHAPE( 3)
RO17 | Outer arrular radius (), rirg 4: rot used | 0.000E+00 - RAD_SHAPE( 4)
RO17 Outer arular radius (m), rirg 5: rot used | 0.000E+00 --- RAD_SHAPE( 5)
RO17 Outer arular radius (m), rirg 6: not used | 0.000E+00 --- RAD_SHAPE( 6)
RO17 |  Outer arular radius (m), rirg 7: not used | 0.000E+00 --- RAD_SHAPE( 7)
RO17 | Outer arular radius (m), rirg 8: not used | 0.000E+00 --- RAD_SHAPE( 8)
RO17 Outer arular radius (m), rirg 9: rot used | 0.000E+00 --- RAD_SHAPE( 9)
RO17 Outer arular radius (m), rirg 10: rot used | 0.000E+00 --- RAD_SHAPE(10)
RO17 Outer avular radius (M), rirg 11: not used | 0.000E+00 --- RAD_SHAPE(11)
RO17 Outer arular radius (m), rirg 12: not used | 0.000E+00 --- RAD_SHAPE(12)
RO17 | Fractiors of arular areas within ARFA:
RO7 Rirg 1 not used | 1.000E+00 --- FRACAC 1)
RO17 Rirg 2 not used | 2.732€-01 --- FRACA( 2)
RO17 Rirg 3 not used | 0.000E+00 --- FRACA( 3)
RO17 Rirg 4 not used | 0.000E+00 --- FRACA( 4)
RO17 Rirg 5 not used | 0.000E+00 --- FRACA( 5)
ROV7 Rirg 6 not used , | 0.000E+00 --- FRACA( 6)
RO17 Rirg 7 not used | 0.000E+00 --- FRACAC 7)
RO17 Rirg 8 not used | 0.000E+00 --- FRACA( 8)
ROV7 Rirg 9 not used | 0.000E+00 - FRACA( 9)
RO17 Rirg 10 not used | 0.000E+00 --- FRACA(10)
RO17 Ring 1 not used | 0.000E+00 --- FRACA(1T)
RO17 Ring 12 not used | 0.000E+00 --- FRACA(12)
RO18 | Fruits, vegetables and grain consumption (kafyr) | 1.936E+02 | 1.6006+02 --- DIETCD)
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RESRAD, Version 5.82

T Limit = 0.5 year

Sumary @ 08137, resident, 10000m2

/B % fage 5

File: CI3RIK.RAD

Site-Specific Parameter Summary (contirued)

| User | | Used by RESRAD | Parameter

§Mem Parareter Irput Default | (If different fram user irput) Name
ROT8 | Leafy vegetzble corsumption (ko/yr) 0.000E+00 | 1.4006401 --- DIET(2)
RO18 | Milk corstnption (L/yr) not wsed | 9.2006+01 - DIET(3)
RO18 | Maat ard poultry consurption (ka/yr) ot wsed | 6.300E+01 --- DIET(4)
RO8 | Fish consmption Cka/yr) rot used | 5.A00EH00 - DIET(S)
RO18 | Other seafood consunption (kafyr) rot wsed | 9.0006-01 --- DIET(6)
ROIB | Soil irgestion rate (/) 1.7506401 | 3.650e+01 —- SOIL
RO1B | Drirkirg water intake (LA™ 8.400E42 | 5.1006+02 --- DWT
ROM8 | Contamiration fraction of drirkirg water 1.000e400 | 1000400 --- FOW
RO18 | Contamiration fraction of hausshold water rot used | 1.0008400 --- FHiM
ROI1B | Contamiration fraction of livestock water ot wsed | 1.000E+00 --- FLW
RO18 | Contamination fraction of irrigation water 1.0002400 | 10006400 FIRY
RO18 | Cortamiration fraction of aqatic food rot used | 5.0006-01 FRY
RO18 | Cotamiration fraction of plart food -1 -1 0.500e+0 FPLANT
ROM8 | Cotamiration fraction of meat rot wed |1 ~-- REAT
RO18 | Cottemiration fraction of milk ot wsed |-1 --- MILK
ROQ | Livestock fodkler irtake for meat (ka/chy) rot wised | 68006401 -—- LFIS
ROT9 | Livestock fockler intake for mitk Ckg/day) rot used | 5.5006401 .- LF16
ROT9 | Livestock water intake for meat (L/chy) rot wsed | 5.0006401 -- LwIS
ROT9 | Livestack water intake for milk (L/cy) ot wsed | 1LA00EHR2 --- LwIb
RO19 | Livestock soil intake (ka/dyy) rot used | 5.000E-01 --- LSI
RIS | Mass loadirg for foliar deposition (g3 1.000E-0% | 1.0006-04 m-- MLFD
RO19 | Depth of soil mixirg layer () 1.500e-01 | 1.500€-01 --- DM
RO19 | Depth of roots (m) 9.000E-01 | 9.0006-01 .- DROOT
RO1% | Drirkirg water fraction from groud water 1.000E+00 | 1.0006+00 --- FGDW
RO19 | Household water fraction from grourd water 1.0008400 | 1.000E+00 FOMH
ROTY | Livestock water fraction from groud water rot used | 10006400 --- FGALW
RO | Irrigation fraction from ground water rot used | 1.000E40 --- FGWIR
RISB | Wet weight erep vield for Norrleafy (kg/mo2) 7.000e-01 | 7.000-01 --- wn
RSB | Wet weight crep yield for Leafy  (ka/m™2) 1.500E+00 | 1.500+0 --- YV(2)
RI1B | Wet weight orep yield for Fodder  Ckg/m™2) rot wad | 1.100EH0 --- YW(3)
RSB | Growirg Season for  NavLeafy (years) 1.700E-01 | 1.700e-01 - TE(T)
R19B | Growing Season for  Leafy (years) 2.500e-01 | 2.500e-01 --- TE()
R19B | Growirg Season for Foder  (years) rot wsed | 8.000E-(R - TE(S)
RIS | Trarslocation Factor for Narleafy 1.0006-01 | 1.000e-01 --- TIV(H
R19B | Trarslocation Factor for Leafy 1.000e+00 | 1.000e+00 --- TV}
RB | Trarslocation Factor for Fodder rot wsed | 1.0008+00 --- TIV(3
R198 | Dry Foliar Interception Fraction for Norrleafy | 2.5006-01 | 2.5006-01 - RORY(1)
R19B | Dry Foliar Interception Fraction for Leafy 2.500e-01 | 2.500e-01 - RORY(2)
R19B | Dry Foliar Interception Fracticn for Fodder rot wsed | 2.500E-01 - RIRY(3)
R1® | Wet Foliar Interception Fraction for Norlesfy | 2.5006-01 | 2.5006-01 --- RET(1)
R15B | Wet Foliar Interception Fraction for Leafy 2.500e-01 | 2.500e-01 - RET(2)
R1SB | wet Foliar Interception Fraction for Focker rot wsed | | 2.5006-01 - RAET(3)
R19B | Weathering Removal Corstart for Vegetation 2.000e401 | 2.000eH --- WAM
Cl4 | C-12 corcentration in water (g/ait™*3) mt wsad | 2.0006-05 - C12WR
€14 | €12 coreentration in contamirated soil (g/g) rot tsed | 3.0006-02 - crxz
C14 | Fraction of vegetation carbon fram soil rot used | 2.000E-02 - C0IL
Cl% | Fraction of vegetation carbon fram air rot wsed | 9.800e-01 --- CAIR
Ci4 | C-14 evasion layer thickness in soil (m) rot wsed | 3.000E-01 .- DM
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RESRAD, Version 5.82

Sumery @ 137, resident, 10000n2

Site-Specific Paraveter Summary (continued)
User

T4 Limit = 0.5 year

12/14/98 17:26 Page 6
File: CISRIX.RAD

Used by RESRD Parameter
Meru Parameter Irput Default | (If different from user irput) Name
Cl4 | C-14 evasion flux rate from soil (1/sec) ot wsed | 7.000e-07 - EVSN
Cl4 | €12 evasion flux rate from soil (1/sec) rot used | 1.000E-10 --- REVSN
Cl¥4 | Fraction of grain in beef cattle fead rot used | 8.000E-01 - AVFGL
Cl | Fraction of grain in milk cow feed rot wsed | 2.000E-01 .- AVFES
STR | Storage times of contamirated foodstuffs (days):
STR Fruits, noleafy vegetables, ad grain 140040 | 1.6008401 - SR T(H)
STR Leafy vegetables 1.000+00 | 1.0006+00 - STR T()
STR Milk 1.000e+00 | 1.000e+00 - SR T3
STR Meat ard paul try 2.000e401 | 2.000e01 - STR_T(4)
STR Fish 7.000e+00 | 7.000e400 - STR_T(5)
STR Crustacea ardd ol lusks 7.000e400 | 7.0006+00 - STR_T(6)
SR Well water 1.000+00 | 1.000e400 --- STR T(N
STR Surface water 1.0008400 | 1.0006+00 -- STR T(8)
SR Livestock focker 45008401 | 45008401 - STR_T(9)
R21 | Thidaess of kuilding fardation (m) rot used | 1.500E-01 - FLOR
R21 | Bulk dersity of huildirg foudation (@/a3) ot wsed | 2.4006400 - DENSFL.
RE1 | Total poresity of the cover material rot wsed | 4.000E-01 - ™V
R21 | Total porosity of the building fardation rot used | 1.000E-01 --- TPFL
R21 | Volumetric water content of the cover material rot used | 5.0006-02 PHAOCVY
R21 | Volumetric water contert of the faudation rot wsed | 3.0006-02 -—- PHPOFL
R21 | Diffusion coefficient for radon gas (wsec):
R21 in cover material rot wsed | 2.00E-06 - DIFCV
RO21 in fouxhtion mterial rot used | 3.000-07 - DIFFL
RO in contaminated zone soil rot wed | 2.000E-06 - pIFcZ
ROZ1 | Rakn vertical dimension of mixirg (m) rot wsed | 2,0006400 --- HMIX
RO | Average building air exchange rate (1/hr) rot wed | 5.000-01 --- REXG
RO | Height of the building (roay (m) rot wead | 2500600 “e- HM
R1 | Building interior area factor rot wsad | 00008400 FAI
RP1 | Buildirg depth below graud surface (m) rot wserd  |-1.0006+00 .- DIMFL
RO21 | Bmenating power of R22 gas not wsed | 2,500E-01 BMANACT)
RO21 | Emenating power of Rir220 gas rot wsad | 1.5006-01 - EMANACR)
Summary of Pathway Selectias
Pathwey User Selection

1 -- external ganm actiwe

2 -~ irhalation (wo racn) active

3 -- plant irgestion active

4 -- meat irgestion suppressed

5 -- mlk irgestion suppressed

6 -~ anatic foods suppressed

7 -~ drirking water active

8 -~ goil ingestion active

9 -~ radn syppressed

Fird pesk pathwey doses sumpressed
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RESRID, Version 5.8 T4 Limit = 0.5 year 127%/98 17:26 pPage 7

Summary : Cs137, resident, 1000002 File: CI3ARIK.RD
Cortaminated Zore Dimrsions Initial Soil Cocentratians, pCi/g
Area: 10000.00 sqrere meters Cs-137 2627401

Thickress: 2.00 meters
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mranyr
Basic Radiation Dose Limit = 25 mranyr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.0006/00 1.000E+400 3.000e400 1.000E+01 3.00E+01 S5.000+01 1.000B+2 3.0006402 1.000E+3
OSE(t): 5.056401 4.9106401 46875401 3.9628+401 2.5006+01 1.5706+01 4.903E+0 4.6 3.931E-09
Mt): 20106400 1.9648+00 1.8756+00 1.5936400 1.0006400 6.2756-01 1.9%6%E-01 1.867E-03 1.57%-10

Maximum TOOSE(t): 5.056+401 mranyr  at t = 0.0006+00 years

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 12/14/98 17:2% Page 8
Sumary @ Cs137, residet, 10000n2 File: CI3RIK.RD

Total Dose Contributions TOOSE(i,p,t) for Irdividual Radionclides (i) ad Pathays (p)
As mrenyyr add Fraction of Total Dose At t = 0.0006+00 years
Water Indepercent Pathways (Irhalation exclides radon)
Ground Irhalation Racbny Plart Meat Mitk
Radio-

Soil

Nelide mrewyr fract.  mrenyr fract., mrewyr fract.  mranyr fract., mrenyr fract.  menfyr fract.

menyr  fract.

Cs~137 4.5156+01 0.87% 1.96%-(5 0.0000 0.0006+00 0.0000 5.0856+00 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 1.68%-(2 00003

Total 4.5156401 0.89%685 1.99%-05 0.0000 0.0006+00 0.0000 5.0856400 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 1.68%-(2 0.0003

i
Total Dose Cotributions TDOSE(T,p, t) for Irdividal Radiowclides (1) ad Pathviys (p)
i
As mreny'yr and Fraction of Total Dose At t = 0.000E+00 years
Water Deperdent Pathways
Water Fish Racbn Plat Meat Milk AlL Pathuays*

i

Rxdio-

Nrlide mremfyr fract. mremfyr fract. mrenyr fract.  mrewyr fract. menfyr fract.  mrewyr fract.  mrawyr fract,

Cs-137  0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 5.0256+01 1.0000

Total  0.0006+00 0.0000 0.000£+00 0.0000 0,000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 5.0256+01 1.0000

g*amof all water irckpendent and deperdent pathways.

A&A/mkb
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i

Sumery @ Cs137, resident, 1000002 File: C3MIK.RAD
B

Total bose Contributions TDCSE(i,p,t) for Irdividal Radionuclides (i) ard Pathways (p)
As mremyyr ard Fraction of Total Dose At t = 1.000E+00 years
Water Irckpercent Patiwiarys (Irhalation excludes radon)
Grourd Irhalation Racbn Plant Meat Milk Soil

i

Radio-

Nclide mrawyr fract. menyr fract., mrewyr fract. wranyr fract. mrenwyr fract. mrewyr fract.  srewyr fract.

Cs-137 44118401 0.8965 1.92%-(5 0.0000 0.000E+00 0.0000 4.9650+400 0.1012 0.000E+00 0.0000 0.000EH0 0.0000 1.651E-G2 0.0003

Total 4.411E+01 0.89685 1.923-(6 0.0000 0.000E+00 0.0000 4.9686+00 0.1012 0.000E+00 0.0000 G.000E+00 0.0000 1.651E-Q2 0.00B

|
Total Dose Cortrifutions TOOSE(i,p,t) for Individel Radionclides (i) ard Pathways ()
As mremvyr and Fraction of Total Dose At t = 1.000EH0 yeers

Water Deperdent Pathways
Water Figh Racbn plat Meat Mitk ALl Pathways*

Radio-
Nelide mranyr fract. mrewyr fract. mrawyr fract. mremiyr fract. mrenfyr fract. mranir fract.  mrenfyr fract.

Cs~137 0.000E+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.000e+00 0.0000 0.000E+Q0 0.0000 4.M0E+01 1.0000

Total  0.000E+00 0.0000 0.0006+00 0.0000 0.CO0E+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 4.910e+01 1.0000
*Qm of all water irceparcent and deperdent pathways.

A&A/mMkKb
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RESRAD, Version 5.82 1% Limit = 0.5 year 12/1%4/9% 17:% Page 10
Sumery : Cs137, residert, 100002 File: CI3RIGK.RAD

Total Dose Contritutions TDOSE(T,p,t) for Individel Radionclides (i) and Pathways (p)
#s mremyyr ard Fraction of Total Dose At t = 3.0006+00 years
Water Indepercient Pathways (Irhalation excludes radn)
Graurd Irhalation Ractn Plat Meat Milk Soil
Redio-
Nclide mremfyr fract. mremfyr fract. mrenvyr fract. memyr fract. mrevyr frect. sremwyr fract.  mrewyr  fract.

Cs-137 4.211E+01 0.5965 1.8366-(6 0.0000 0.0006+00 0.0000 4.7420+00 0.1012  0.000E+00 0.0000 0.00CE+00 0.0000 1.57¢6-02 0.0003

Total 4.211E+07 0.8965 1.836-(5 0.0000 0.0006+00 0.0000 4.7422+00 0.1012 0.000E+00 0.0000 0.000e+00 0.0000 1.57E-(R 0.0008

¥
Total Dose Contributions TDOSE(T,p,t) for Individel Radionclides (i) ard Pathways (p)
As mreyyr ard Fraction of Total Dose At t = 3.000E+00 years

Water Depercent Pathways
Water Fish Ractn Plant Mest Milk ALl Pathweys*
Radior
Neclide mrawyr fract. mrewyr fract. mreavyr fract. memfyr fract. mremyr fract.  srewyr fract. mremiyr fract.

Cs-137  0.000£+00 0.0000 0.000E+Q0 0,0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 O0.00CE+00 0.0000 4.687E+01 1.0000

Total  0.000£400 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0000400 0.0000 0.000+00 0.0000 4.46872+01 1.0000
*3m of all water indeperdent ard deperdent pathvays.
i

A&A/mkb
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RESRAD, Version 5.82 T Limit = 0.5 year 127%/8 1726  Page N
Sumary : Cs137, resident, 100002 File: CBRIK.RAD

Total Dose Cortributions TOOSE(H,p,t) for Irdividal Radionelides (1) and Pathways (p)
As mran/yr ad Fraction of Total Doge At t = 1.0006+01 years
Water Irdepencent Pathways (Irhalation exclukes rado)
Graurd Irhalation Rachn Plat Meat Hilk Soit
Radio-
Neclide mranfyr fract. mavyr fract., mranyr fract.  mranfyr fract. manyr fract.  mrewyr fract. mremfyr  fract.

Cs-137 3.578e401 0.8965  1.56E-05 0.0000 0.0002+00 0.0000 4.0296+00 0.1012  0.000£+00 0.0000 0.000£+00 0.0000 1.33%E-02 0.00(8

Total 3.5782+01 0.8565 1.560E-05 0.0000 0.000e+00 0.0000 4.029E+00 0.1012 0.000e+00 0.0000 0.00C£+00 0.0000 1.33E-(2 0.0003

Total Dose Contributions TOOSE(,p,t) for Individel Radicnclides (i) ard Pathways (p)

i
As mranyyr ard Fraction of Total Dose At t = 1.000E+01 years
Water Deperdent Pathuays
vater Fish Rackn Plart Meat Milk AlL Pathways*
Redio-

Nclide mranfyr fract., menwyr fract., manyr fract. mrewyr fract. manfyr fract. mranyr fract.  mrawyr fract.

Cs-137  3.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 3.9626401 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 3.9622+01 1.0000
*aum of all water independent ard deperdent pathways.
B
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i

Sumary : Cs137, resident, 100002 File: CI3RIK.RD

Total Dose Cortributios TDOSE(,p,t) for Irdividsl Radionuclices (i) ad Pathways (p)
As mranvyr ard Fraction of Total Dose At t = 3.00EH)1 years
Water Ircepercert Pathvays (Irhalation excludes radon)
Grourd Irhalation Rachn Plartt Meat Milk Soil

|

Radio-

Nclide mremfyr fract. mwenyr fract. mrewyr fract. mremfyr fract. mremfyr fract. mrewyr fract. mrawyr fract.

Cs-137 2.2465+401 0.885 9.794E-056 0.0000 0.000E+00 0.0000 2.530e+00 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 8.406e-(B 0.0008

Total 2.2466+01 0.8565 9.794%E-06 0.0000 0.0006+00 0.0000 2.530e+00 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 8.4065E-(08 0.00B
Total Dose Contributions TDOSE(i,p,tY for Irdividel Radioclides (1) and Pathueys (p)
|

As meawyr ard Fraction of Total Dose At t = 3.0006401 years

water Deperdnt Pathuays
Water Figh Reckn Plat Meat Milk ALl Patheays*

L
Redio-
Nelide menyr fract. wrenyr fract. mrewyr fract. meewyr fract. mremyr fract. mrewyr fract. mawvyr fract.

Cs-137 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.5006+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 G.000E+00 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 2.5006+01 1.0000
*Sum of all water irdeperdent and deperdant pathsays.
L

A&A/mkb
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i
Sumary @ Cs137, resident, 100002 File: CI3/R1K.RD

' Total Dose Contributios TDOSE(i,p,t) for Individal Radionuclides (i) ard Pathways (p)
As mrenvyr ard Fraction of Total Dose At t = 5.000E+01 years
Water Indeperdert Pathwarys (Irhalation excludes redon)
Ground Irhalation Rackn Plant Meat Milk Soil

L
Radio-
Nelide mravyr fract.  mrewyr fract.,  mrenyr fract. mrewyr fract. menyr fract. mrawyr fract.  mrewyr fract.

Cs-137  1.4106401 0.885 6.145:-06 0.0000 0.000E+00 0.0000 1.5886+00 0.1012 0.000e+00 0.0000 0.000E+00 0.0000 5.2776-03 0.0008

Total 1.4106401 0.8585 6.14%:-06 0.0000 0.0006+00 0.0000 1.5886+00 0.1012 0.000£+400 0.0000 0.000E+00 0.0000 5.277&-(5 0.0003

i
Total Dese Contributions TDOSECT p, 1) for Individel Radiouclides (i) ad Pathuays (p)
As mreny'yr ard Fraction of Total Dose At t = 5.0008401 years

vbter Depercirt Pathways
Water Figh Radbn Plart Meat Mitk All Pathmenys*

|
Radic- .
Nelide mrevyr fract. mrenwyr fract. mrandr fract. mewyr fract. mrenyr fract, mreyvyr fract.  mremyr fract.

Cs-137 0.000E+00 0.0000 0.000£+00 0.0000 0.000+400 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.000E400 0.0000 1.570=401 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 1.5702+01 1.0000
*sum of all water indeperdent ard deperdent patheays.
i
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Sumery @ (137, resicent, 100002 File: CBRIX.RD

Total Dese Contributios TOOSE(H,p, 1) for Irdividial Radicneclides (i) ard Patheays (p)
As mremyyr ard Fraction of Total Dose At t = 1.000EHR years
Water Inckperdint Pathways (Irhalation excludes radan)
Groud Irhalation Rachn Plat Meat Milk Soil
Radio-
Nelide mrawyr fract., manyr fract. manyr fract. mrewyr fract. srawyr fract, manyr fract., mrawyr  fract.

Cs-137 44060400 0.865 1.921E-06 0.0000 0.0006+00 0.0000 4.961E-01 0.1012 0.000£+00 0.0000 0.000E+00 0.0000 1.448:-03 0.003

Total 44065400 0.8985 1.921E-06 0.0000 0.000E+00 0.0000 4.951E-01 0.1012 0.000e+00 0.0000 0.00CE+00 0.0000 1.448:-03 0.0003

" Total Dose Cortributions TOOSE(T,p, t) for Irdividel Radicwclides (i) ad Pathways (p)
As mrenyyr and Fraction of Total Dose At t = 1.000e+2 years
Water Deperdent Pathuays
Water Fish Racbon Plarnt Meat Milk All Pathways*
Radio-
Nclide mreyr fract. mrewyr fract. mrenyr fract, mrenyr fract. mrenyr fract. mrewyr fract. mrewyr  fract.

Cs-137 0.000e+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 4.9032+00 1.0000

Total  0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 4.9BE+00 1.0000
*aum of all water indepercent and deperdent pathuays.
i

A&A/mkb
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Summary @ €137, resident, 10000n2 File: CI3RIK.RD

Total Dose Cotributions TDOSE(H,p, t) for Irdividal Rdioclides (3) and Pathways (P)
As mranyyr ard Fraction of Total Dose At t = 3.000EHR years
vater Irckpercent Pathways (Irhalation excludes radm)
Graud Irhalation Raxkn Plat Meat Mitk Soil
Redio-
Nclide mrewyr fract., mrewvyr fract. mrewwr fract. mewyr fract, mrevyr fract. mrawyr frect.  mrewyr  fract.

Cs-137 4.194E-02 0.8765 1.82-08 0.0000 0.0006+00 0.0000 4,72%-G5 0.1012 0.000E+00 0.0000 0.00CE+00 0.0000 1.56%-(5 0.0003

Total 4.19%E-(2 0.8565 1.8266-08 0.0000 0.000e+00 0.0000 4.7Z23%-03 0.1012 0.000e+00 0.0000 0.0006+00 0.0000 1.55%-(5 0.0003
i o ) . L
Total Dose Contributions TDOSE(H,p,t) for Irdividal Rediaclides (i) ard Pathways (p)

E

As mranyr and Fraction of Total Dose At t = 3.000E+(2 years

Water Dependent Pathweys
Vater Figh Rackn Plat Meat Milk ALl Pathways*
Radior
Nclide mremvyr fract. mrawyr fract. mrawyr fract. mrawyr fract. mrewyr fract. mremyr fract. mremiyr fract.

€s-137  2.0006+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000e+00 0.0000 4.6586-02 1.0000

Total  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 0.000E+00 0.0000 4.68%-(2 1.0000
§*sunof all water indeperdent and deperdint pathweys.
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i
Summary : 0137, resident, 1000002 File: CI3RIXK.RD
Total Dose Contributions TDOSE(i,p,t) for Individal Radioruclides (i) and Pathvays (p)
As mrevyr arxd Fraction of Total Dose At t = 1.00064B years
Water Indepencent Pathways (Irhalation exclucks radm)
Grourd Irhalation Rackn Plart Meat Milk Soil
i
Radfio-

Nelide mrenyr fract. mremfyr fract. mranyr fract. mrew'yr fract. mranwyr fract. mrewyr fract. mranwdr  fract.

Cs-137 3.53%-09 0.8565 1.5406-15 0.0000 0.0006+00 0.0000 3.977£-10 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 1.321E-12 0.008

Total 3.552X-09 0.85 1.560e-15 0.0000 0.000E+00 0.0000 3.977-10 0.1012 0.000E+00 0.0000 0.000E+00 0.0000 1.321E-12 0.0003

Total Dose Cortributions TDOSE(T,p,t) for Irdividal Radionclides (i) and Pathways (p)

i
As mram/yr ard Fraction of Total Dose At t = 1.000641 years
Water Deperdent Pathways
" vater Figh Racon Plart Meat Milk AlL Pathways*
Ratio-

Nelide memir fract.  mrewyr fract.  mranyr fract.  mremfyr fract.  mremfyr fract. mren/yr fract.  mremfyr  fract,

Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 3.931E-09 1.0000

Total 0.000£+00 0.0000 0.000e+00 0.0000 00008400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000=+00 0.0000 3.931E-07 1.0000
*am of all water independent ard depardent pattways.
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Sumery : Cs137, resident, 10000m2 File: CI3RIOK.RD

Dose/Saurce Ratios Summed Over ALl Pathuys
Parert ard Progery Principal Radionuelide Contributions Indicated
Parent Prodit Brach DR(j,t)  (mreavyr)/(Li/9)
) (j} Fractiot t= 0.0008+00 1.000EH00 3.0006+00 1.0006+01 3.0006+01 5.000E401 1.000E+02 3.000E+02 1.0006H13

Cs-137 Cs-137 1.000e400  1.9136+00 1.86%+00 1.7865400 1.5166400 9.517%-01 5.97&-01 1.867E-01 1.777:-08 1.49E-10

*Brarch Fraction is the amulative factor for the j't prircipal radionuclide daghter: OQUMBRF(j) = BRFCID*BRF(2Y* ... BRF(j).

The DSR includes oontributions from associated (half-Llife < 0.5 yr) daughters.

Sirgle Radiorclide Soil GQuidelires G(i,t) in pCi/g

Basic Radiation Dose Limit = &5 mrawyr
Nclice

(i) = 0.0002400 1.0008400 3.0008400 1.0006+01 3.0008401 5.0005+01 1.000e402  3.000E+(2  1.000e+B

Cs-137 1.3076401  1.3386401 1401401 16496401  2.627E+01  4.1848+01 1330842 1.4076404  1.671E+T1

i
g Sumedd Dose/Saurce Ratios DSR(1, 1) in (memfyr)/(eC1/a)
ard Sirgle Radionuclide Soil Guidelires G(i,t) in pCi/y
E
at tmin = time of mininum sirgle radiowclice soil guideline
ardd at tmex = time of meximum total dose = 0.000E+00 years
Nelide Initial tmin DSR(i, tmind G(i,tminy DSR(i, tmax) G(i,tmex)

(¢ pCi/g (years) i/ (eCi/g)

Cs-137 2.627+01 0.000E+00 19340 1.3076401 1.913840 1.307+01

A&A/mkb
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RESRAD, Version 5.82 T2 Limit = 0.5 yeor 12/1%4/98 17:26 Page 18
Summary @ Cs137, resident, 1000072 File: CIBRIK.RAD

Irdividal NMclide Dose Summed Over ALL Pathways
Parent Nclide ad Brarch Fraction Irdicated
ﬁm::licka Parent  BRF(i) DOSE(f, £), mramfyr

¢)] (¢€}) t= 0.0006+00 1.0006+400 3.0006+00 1.0006+01 3.0006+01 5.0006+01 1.0006+02 3.000E+2 1.000E4B

Cs-137 Cs-137 1.000E+00  5.0056+01 49106401 46875401 3.9820+01 2.5006401 1.5706+01 4.9036+00 4.6686-02 3.931E-(0

BRF(i) is the brach fraction of the parent nclide.

Irdividel Nelide Soil Concentration
Parent Nuclice ard Brarch Fraction Irdicated
Melide Parent  BRF(I) 8.0, /g
£

) ¢} t= 0.000E+00 1.0006+00 3.0006+00 1.000E+01 3.000E+01 5.0006+01 1.0006+02 3.0006+02 1.000EH15

Cs-137 Cs-137 1.000EH00  2.627E+01 2.5670+01 24508401 2.0520+01 1.3076+01 8.206+00 2.5636+00 2.4406-02 2.095-09

BRF(i) is the brach fraction of the parent nuclide.
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A.3  Results of RESRAD Calculations for Resident Child Scenario

A.3.1  Co-60: Resident Child Summary Output File
RESRWD, Version 5.8 Tk Limit = 0.5 year &P B Page

Sumary = Cof0, resident child, 100002
File  : COSOCCO0.RAD

Table of Conterts

Part 1: Mixture Sums ard Sirgle Radionclice Quidelines

Dose Cawersion Factor (ard Related) Parameter Sumery ... 2

Site-Specific Parameter SUTTAMY wceveencccssscvaencerssns 3
Summary of Pathwiy Selections .cccevevreniicecnincenacnenn 7
Contamirated Zone and Total Dose SUMBIY - cvevvcccanneee 8
Total Dose Cavporents
Time = 0.000E+H00 +veucnnnvreanesnanarsomracnsensssnns 9
Time = 1L000EHID «.vvunnnvrcnnccrenunsernscermnnsnnss 10
Time = 3000400 civnvnvnnrncnmrrinsnoseunansccssoann "
Tire = TOOEH0T o overvnneriniariinnvnnnnnsacnnnvasnas 12
Tire = 3000407 «cuviiivarvncrennuroascnnonaraanncas 13
Time = SLO00EH0] < oieniiiiiicinarice i circesaena 14
Time = TL00EHI2 verunnnnmmncnrenncrnnncnsresnasnnars 15
Time = 3L000EHE vuvveeviirnomniinsicmnnssonnnrmannan 1%
Time = TLO00EHIS +uvvnnneanunscrinnnanssacansnssnseca 7
Dose/Saurce Ratios Summed Over ALl Pathieys - covvuneceenss 18
Sirgle Radionuclice Soil GUidelines ..ovvvvvivvvivnersinn s 18
Dose Per Nuclide Sumed Over ALL Pathways oooooonnennenss 1
Soil Copantration Per Bclide ouvveiiiiiiiiincennvininess 19
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RESRAD, Version 5.8 T4 Limit = 0.5 year 06/2%/99 1128 Paxr 2
Smmary @ Cof0, resident child, 100002
File & COS0CCX0.RAD

Dose Coversion Factor (ard Related) Parameter Summary
File: DOSFAC.BIN

Current Parareter
Meru Parareter value Default Nane
B8-1 | Dose cawersion factors for irhalation, mraw/Ci:
B-1 | Coré0 2904 | 2.190E-04 | DCFC 1)
D-1 | Dose corversion factors for irgestion, mraw/Ci:
p-1 | Co-&0 2.606-05 | 2.69E-05 | DCF3( 1)

D-34 | Food trarsfer factors:
D-3% | o680 , plant/soil concentration ratio, dimersionless 8.000E-(2 | 8.00E-(2 | RTF( 1,1)
D-3% | Co-60 , beef/livestock-intake ratio, (pCi/kg)/(pCi/zdy 2.00E-(R | 2.000-02 | RTF( 1,2)
D-34 | Co60 |, milk/Livestock-intake ratio, (pCi/LY{(pCi/d) 2.00e-08 | 2.0XE-03 | RTFC 1,3)

D-5 | Bicaccumilation factors, fresh water, L/kg:

D5 | o), figh 3.000e42 | 3.0006+2 | BIOFACC 1,1)
D-5 | Co60 , crustacea ard mollusks 20008402 | 2.000e432 | BIOFACC 1,2)
A&A/mkb
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T Limit = 0.5 year

Qummery @ Cof0, resicent child, 10000m2

6/ 1M1:28 Page 3

File : OOS0CCO0.RAD
Site-Seecific Parareter Sumary
User Used by RESRAD Parameter
Meru Parameter Irpt Default | (If different from wser irput) Name
RON1 | Area of oontaminated zcre (n*%2) 1.000e+04 | 1.000E+0% - AREA
ROM1 | Thickress of cotaminated zore (m) 2.0006400 | 2.0006+00 - THICKO
RN1 | Lergth parallel to aguifer flow (m) 1.000E+02 | 1.000E+02 - LCZPR
RO11 | Basic radiation doee limit (mrenyyr) 2500401 | 3.000e+01 === BROL
RO | Time since placamert of material (yr) 0.0006+00 | 0.000E+00 --- TI
ROY1 | Times for caladlatias (yr) 1.0008400 | 1.000E400 T 2)
RO11 | Times for calaulatians (yr) 3.000e400 | 3.000E+00 - (@3
RO11 | Times for calaulatians (yr) 1.000e401 | 1.000¢01 TC 4)
RO | Times for calaulatiaos (yr) 3.000e401 | 3.000e401 -—- TS
ROU1 | Times for calaulations (yr) 5.000e+01 | 1.000E+02 T(6)
ROU1 | Times for calaulations (yr) 1000602 | 3.000e+02 L)
RO11 | Times for caleulatiars (yr) 3.0006402 | 1.000E+33 T8
ROT1 | Times for calaulations (yr) 1.000e403 | 0.000E+00 - TN
RN | Times for calaulations (yr) rot wsed | 0.000+00 .- (0
R01Z | Initial prircipal radioneclide (Cifg): Co-60 1.0006400 | 0.000e+00 = SUDH
RO1Z | Coxatration in graudbater  (ECiALY: Co-60 rot wsed | 0.000E400 - Wi 1)
ROT3 | Cover depth (m) 0.0006+00 | 0.000e+00 - OOVERD
ROT3 | Darsity of cover material (g/an™*3) rot wsed | 1.5008+00 - DENSCY
RU13 | Cover depth erosion rate (m/yr) rot used | 1.000E-(3 o
RO13 | Dersity of contaminated zore (@/ant3) 1.500e+00 | 1.500e+00 DENSCZ
RO13 | Contaminated zone erosion rate (nvyr) 0.000E+00 | 1.00CE-(B - iz
ROT3 | Contaminated zore total porosity 4.000E-01 | 4.000e-01 - P2
RO3 | Cattanirated zore effective porosity 2.0006-01 | 2.000e-01 - EPCZ
RO13 | Contaminated zone hydradlic codctivity (wyr) | 1.O0CE+01 | 1.0008+01 - H2Z
RO13 | Contamirated zone b parameter 5.300e400 | 5.300e+00 e BCZ
ROT3 | Average amal wind speed (nvsec) 2.0006+400 | 2.000e+00 --- WD
RO13 | Humidity in air (g/m™*3) rot wsed | 8.000E+00 --- HMID
RO13 | Evepotranspiration coefficient 5.000e-01 | 5.000E-01 === EVAPTR
RO13 | Precipitation (mAyr) 1.0008+00 | 1.000e+00 PRECIP
ROT3 | Irrigation (mfyr) 2.000e-01 | 2.000e-01 R RI
RO13 | Irrigation mocke overhead | overhead --- IDITCH
ROT3 | Runoff coefficient 2.000e-01 | 2.000e-01 - RNOFF
ROM3 | Watershed area for nearty stream or pord (M2) | 1.0006406 | 1.000E+06 - WAREA
RT3 | Accuracy for water/soil coputations 1.000e-03 | 1.000e-B --- EPS
ROY4 | Darsity of saturated zore (g/an™3) 1.500e+00 | 1.500e+00 - DENSAQ
ROY4 | Saturated zore total porosity 4.0006-01 | 4.000E-01 - TPZ
RO | Saturated zare effective porosity 2.000e-01 | 2.000E-01 --- EPSZ
RO | Saturated zore hydraulic condetivity (wyr) 10006402 | 1.000e+02 --- HCSZ
RO14 | Saturated zore hydraulic gradiet 2.000e-(2 | 2.000e-C2 .- HEAT
RO14 | Saturated zore b paraweter 53006400 | 5.300e+00 - BSZ
RO14 | Water table drop rate (mvyr) 1.000e-(B. | 1.000e-03 - W
RO | Well pump intake depth (m below water table) 1.000E+01 | 1.0008401 - DWIBWT
RO | Model: Nordispersion (D) or Mass-Balaxe (MB) 2] | o] - MDEL
RO | Well punping rate (™3Ar) 2.5006402 | 2.5006402 Ud
RO15 | Nuber of usaturated zore strata 1 1 == NS
A&A/mkb
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File  : COS0CC00.R2D
Site-Specific Parameter Summary (contirued)
| User | | Used by RESRAD | Pareneter

gMszm Parameter Irput Default | (If different fram user irput) Name

ROT5 | Unsat. zore 1, thickness (m) 4,000E+00 | 4.000E+00 --- H(D

RO15 | Ursat. zare 1, soil darsity (/am™3) 1.500e+00 | 1.500e+00 --- DENSLZ(1)
RO15 | Unsat. zare 1, total porosity 4.000E-01 | 4.000E-01 --- TRUZ(1)

ROT5 | Unsat. zore 1, effective porosity 2.000E-01 | 2.000E-01 --- EPUZ(1)

RO15 | Ursat. zore 1, soil-specific b parameter 5.3006+00 | 5.300e+00 .- BUZ(1)

ROT5 | Unsat. zone 1, hydraulic cordctivity (mvyr) 1.0006+01 | 1.000e+01 --- HaZ(1)

RO16 | Distribution coefficients for Co-€0

RO16 Contamingted zore (art*3/g) 1.000E+B | 1.000+3 --- DONUCC( 1)
RO16 | Unsaturated zore 1 (ai?*3/g) 1.000E+B | 1.000+3 --- pawax 1,1
RO16 Saturated zone (an*3/g) 1.000E+B | 1.000+3 --- DONUCSC 1)
RO16 Leach rate (/yr) 0.000E+00 | 0.000E+00 1.666E-04 ALEACH( 1)
RO16 Solubility carstant 0.000E+00 | 0.000E+00 rot used SOLLBKC 1)
RO17 | Irhalation rate (mP*3/yr) 2.TX0e+1 | 8.400E+B --- INHALR

RO17 | Mass loading for irhalation (g/if*3) 1.000E-04 | 1.000E-04 --- MLINH

RO17 | Expostre duration 6.000E+00 | 3.000e+01 --- =)

R017 | shieldirg factor, irhalation 4.000E-01 | 4.000E-01 --- SHF3

RO17 | Shieldirg factor, exterral gamma 7.000e-01 | 7.000E-01 --- SHF1

RO17 | Fraction of time spert inchors 8.3e-01 | 5.000€-01 --- FIND

R0M7 | Fraction of time spent cutdoors (an site) 8.990E-(2 | 2.5006-01 --- FOTD

R0M7 | Shape factor flag, extermal gamma 1.000e+00 | 1.000E+00 >0 shows circular AREA. FS

RO17 | Redii of shape factor array (used if FS = -1):

RO17 Outer amular radius (M), rirg 1: ot used | 5.000+01 --- RAD_SHAPE( 1)
RO17 Outer arular radius (M), rirng 2: ot wsed | 7.0716+01 --- RAD_SHAPE( 2)
RO17 Outer arular radius (M), rirg 3: ot used | 0.000E+00 --- RAD_SHAPE( 3)
RO17 Outer arular radius (m), ring 4: ot used | 0.000E+00 --- RAD_SHAPE( 4)
RO17 | Outer arular radius (M), ring 5: rot used | 0.000E+00 --- RAD_SHAPE( 5)
RO17 Outer avular radius (), ring 6: not used | 0.000E+00 --- RAD_SHAPE( 6)
RO17 Outer avular radius (m), ring 7: rot used | 0.000E+00 --- RAD_SHAPE( 7)
RO17 |  Outer amular radius (m), ring 8: rot used | 0.000E+00 - RAD_SHAPE( 8)
RO17 Outer avular radivs (m), ring 9: rot used | 0.000E+00 --- RAD_SHAPE( 9)
ROV7 Outer avular radius (m), rirg 10: rot used | 0.000E+00 --- RAD_SHAPE(10)
RO17 |  Outer avular radius (m), rirg 11: rot used | 0.000E+00 --- RAD_SHAPE(11)
RO7 Outer avular radius (m), rirg 12: rot used | 0.000E+00 --- RAD_SHAPE(12)
RO17 | Fractions of avular areas within ARFA:

RO17 Ring 1 rot used | 1.000E+00 --- FRACAC 1)
RO17 Rirng 2 rot used | 2.732-01 --- FRACA( 2)
RO17 Rirg 3 not used | 0.000E+00 --- FRACA(C 3)
RO17 Rirg 4 not used | 0.000E+00 --- FRACA( 4)
RO17 Ring 5 rot used | 0.000E+00 --- FRACAC 5)
RO17 Ring 6 rot used . | 0.000E+00 --- FRACAC 6)
RO17 Ring 7 not used | 0.000E+00 --- FRACAC 7
RO17 Rirg 8 not used | 0.000E+00 --- FRACAC 8)
RO17 Rirng 9 not used | 0.000E+00 --- FRACAC 9)
RO17 Rirg 10 rot used | 0.000E+00 --- FRACAC10)
RO17 Ring 11 rot used | 0.000E+00 --- FRACA(11)
RO17 Ring 12 not used | 0.000E+00 --- FRACA(12)
A&A/mkb
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File
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Site-Specific Paraveter Summery (oontinued)
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User | | Used by RESRAD | Parameter

gMem Parameter Irput Default | (If different fran user i) Nare
RO'8 | Fruits, vegetables ard grain corsurption (ka/yry | 1.530642 | 1.600642 - DIET(T)
ROT8 | Leafy vegetsble consunption (kgfyr) 00006400 | 14006401 --- DIET(2}
RO18 | Milk consurption (L/yr) ot wised | 9.206401 - DIET(3)
RO'8 | Meat ard poultry coreumption (kg/fyr) rot used | 6.300E+01 - DIET(4)
ROIB | Fish comsumption (kafyr)y rot tsed | 54008400 DIET(5)
RO18 | Other seafood corsunption (kg/yr) ot wed | 9.000E-01 DIET(6)
ROI8 | Soil irgestion rate (g/yr) 73008401 | 36606401 - SOIL
RO18 | Drirking water intake (LA 4 765642 | 5. 100402 e Dhil
RO18 | Cottamiration fraction of drirking vater 10006400 | 1.000E+00 - FOW
RO18 | Contaviration fraction of hausehold water rot wsed | 1.000EH0 - FHHW
RO | Contamiration fraction of livestock water rot used | 1.000840 --- FLW
RO18 | Cotamiration fraction of irrigation water 1.000E+X) | 1.0006+00 --- FIRW
RO18 | Contamiration fraction of agatic fod not wsed | 5.0006-01 ——- FR9
RO8 | Cotamiration fraction of plant food -1 -1 0.500e+00 FPLANT
RO8 | Cotamiration fraction of meat rot wsed |1 —-- FVEAT
RO18 | Contamination fraction of milk rot wsed  |-1 --- MILK
RO19 | Livestock focker intoke for meat (kg/cay) ot wad | 6.800E+1 .- LFI5
ROT9 | Livestock focker intake for milk Ckg/day) rot wsed | 5.5006+01 - LFI6
ROT9 | Livestock water intake for meat (L/day) rot used | 50008401 - wis
RO19 | Livestock water intake for milk (L/chy) rot wsed | 1.6008+2 —— W16
ROMY | Livestock soil inteke (kg/day) rot used | 5.0006-01 LSI
RGP | Mess Loadirg for foliar deposition (g/3) 1.000e-04 | 1.000e-0% -- M
RO19 | Depth of soil mixing layer (my 1.500e-01 | 1.5006-01 - DM
ROT9 | Depth of roots (m) 9.00E-01 | 9.0006-01 --- DROOT
RO | Drirking water fraction from groud water 1.000E+400 | 1.00E+00 -—- Fa-DW
RO19 | Household water fraction from graud water 1.000e+00 | 1.000E40 === FOHH
RO19 | Livestock water fraction from groud water ot tsad | 10008400 --- FGAW
RO | Irrigation fraction from grourd sater rot tsed | 100060 - FQJIR
R19B | Wet weight crep yield for NorLeafy (kg/mt2) 7.00E-01 | 7.0006-01 - V(1)
R19B | Wet weidht crop yield for Leafy (kg/mto2y 1.5006+00 | 15006400 - E2)
R19B | Wet weight crep yield for Fodder  (kg/nto2) rot wad | 11006400 - YV(3)
R19B | Growing Season for NorrLeafy (years) 1.700e-01 | 1.700e-01 -~ TEC1Y
RISB | Growing Season for  Leafy (years) 2.500E-01 | 2.5006-1 .- TE(2)
RI9B | Growirg Season for Foker  (years) ot wsed | 8.000E-02 - TE(3)
R19B | Trarslocation Factor for NorrLeafy 1.00e-01 | 1.000E-01 .o TIV(D
RIS | Traslocation Factor for Leafy 1.000E40 | 1.000e+00 --- TIV(2)
R19B | Trarslocation Factor for Fodder rot wsed | 1.O00EHD - TIV(3)
RI%B | Dry Foliar Interception Fraction for Norvieafy | 2.5006-01 | 2.5006-01 - RORY(1)
R19B | Ory Foliar Interception Fraction for Leafy 2.50E-01 | 2.500e-01 - RORY(2)
RIB | Ory Foliar Interception Fraction for Focder ot wsad | 2.500E-01 - RORY(3)
RIMB | Wet Foliar Interception Fraction for Norleafy | 2.5006-01. | 2.5006-01 o RET(1}
RTB | Wet Foliar Interception Fraction for Leafy 2.500E-01 | 2.50e-01 - RET(2)
R1SB | Wet Foliar Interception Fraction for Focber rot wsed | 2.5006-01 --- RET(3)
R19B | Weathering Removal Carstant for Vegetation 2.000:401 | 2.000e401 - WLAM
Cl4 | C-12 concentration in water (g/ant3) ot wsed | 2.000E-05 --- Ci2iR
Cl4 | €12 cocentration in cortamirated soil (g/g) rot used | 3.000E-(2 --- c12cz
Cl | Fraction of vegetation carbon from soil ot used | 2.0006-02 - C0IL
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Page 6

File  : COS0CCO0.RAD
Site-Specific Parameter Sumary (continued)
| User | | Used by RESRAD | Parameter
gMem Parameter Input Default | (If different fram user irput) Name
Cl4 | Fraction of vegetation carbon from air not tsed | 9.800E-01 --- CAIR
Cl4 | C-14 evasion layer thickness in soil (m) not tsed | 3.000E-01 --- DMC
Cl4 | C-14 evasion flux rate fram soil (1/sec) rot wsed | 7.000E-07 --- EVSN
Cl% | C-12 evasion flux rate fram soil (1/sec) rot used | 1.000E-10 --- REVSN
C14 | Fraction of grain in beef cattle feed not tsed | 8.000E-01 --- AVFG4
C1% | Fraction of grain in milk cow feed not tsed | 2.000E-01 --- AVFGS
STOR | Storage times of oontaminated foodstuffs (days):
STR Fruits, non-leafy vegetables, ad grain 1.4006+01 | 1.400401 --- STR_T(1)
ST(R Leafy vegetables 1.000e+00 | 1.000e+00 -—- STR_T(2)
ST(R Milk 1.000e+00 | 1.000e+00 -—- STR_T(3)
ST(R Meat and poultry 2.000e+01 | 2.000e+01 --- STCR T(4)
STR Fish 7.000e+00 | 7.000E+00 --- STR_T(5)
ST(R Crustacea ard mol lusks 7.000e+00 | 7.000e+00 --- STR_T(6)
ST(R Well water 1.000e+00 | 1.000e+00 --- STR T(7)
ST(R Surface water 1.000e+00 | 1.000e+00 --- STR_T(8)
ST(R Livestock fodder 45006401 | 4.5002401 --- STCR T(9)
R®R1 | Thidkess of building faudation (m) rot wsed | 1.500E-01 --- FLOR
R®1 | Bulk dsity of building foudation (g/at*3) rot wsed | 2.4006400 - DENSFL
R®1 | Total porosity of the cover material not used | 4.000E-01 --- POV
RO21 | Total porosity of the building foudation not used | 1.000E-01 --- TPFL
R®21 | Voluretric water content of the cover material rot wsed | 5.000E-Q2 --- PHAOCV
R®21 | Volumetric water content of the faudation rot wsed | 3.000E-Q2 --- PHOFL
RO21 | Diffusion coefficient for radon gas (nysec):
RO21 in cover material ot tsed | 2.000E-06 --- DIFCV
RR1 in fondation material rot wsed | 3.000E-07 --- DIFFL
R21 in contamirated zore soil not used | 2.000E-06 --- DIFCZ
RO21 | Radon vertical dimension of mixing (m) rot wsed | 2.0006400 - HMIX
RO21 | Average huilding air exchage rate (1/hr) not tsed | 5.000E-01 --- REXG
RR1 | Height of the building (roam) (m) rot wsed | 2.5006+00 --- HRM
RO21 | Building interior area factor not tsed | 0.0006400 --- FAI
RO21 | Building depth belaw graud surface (m) rot wsed |-1.000E+00 --- DMFL
RO21 | Bmanating power of R-22 gas ot used | 2.500E-01 --- EMANACT)
RO21 | Emanating power of R-220 gas ot used | 1.500E-01 --- EMANA(2)
A&A/mkb
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RESRAD, “Version 5.82 T4 Limit = 0.5 year

Summary @ Cof0, resicent child, 100002
File  : 0OA0CCO0.RAD

W6/ 11:8 Page 7

Sumary of Pathuay Selectios

Pathway User Selection
1 -- extermal ganme active
2 -- irhalation {w/o radm) active
3 -- plant irgestin active
4 -~ geat irgestion supressed
5 =~ milk irgestion suppressed
6 -~ ayatic fouk suppressed
7 -- drirking water active
8 -- soil irgestion active
9 -- radn syppressad
Fird peek pathway doses suppressed
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RESRAD, Version 5.82 T4 Limit = 0.5 year 06/9/%9 11:28 Poge B8
Summary @ Cof0, resident child, 100002
File  : QOS00CO0.RYD

Carveamirated Zore Dimersias Initial Soil Covertratiors, pCi/g
Area: 10000.00 squere meters Co-€0 1.0006+H0
Thickness: 2.00 meters
Cover Deptth: 0.00 meters
i
Total Dose TDOSE(L), mrenyyr
E

Basic Radiation Dose Limit = 25 mremfyr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E400 1.0006¢00 3.0006400 1.0006+01 3.000e+01 5.0006+01 1.0006402 3.0006402 1.000E+(3
TORE(): 1.0536401 9.Z53%+00 7.066+H00 2.87%+00 2.028-01 1.457-02 2.0156-05 7.373%-17 0.000E+00
M) 4.213E-01 3.9%-01 2.838%-01 1.1226-01 B.11ZE-B 5.827E-04 8.060E-07 2.9%4%E-18 0.00EH0

Maximun TDOSE(t):  1.063E401 mrenyr  at t = 0.000E+00 years
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Summary 3 Cof, resident child, 10000n2
File  : COSOCCOO.RAD

Total Dose Cortributiors TDOSECH,p,t) for Irdividal Radioiclides (1) ard Pattwiays (p)
As mram/yr ad Fraction of Total Dose At € = 0.0006+00 years
Water Irdeperdent Patiways (Irhalation excludes rackn)
Grourd Irhalation Ractn Plat Meat Milk Soil
Radio-
Nelide mranyr fract,  mrewfyr frect. menwyr fract. mrewyr fract.  mrewyr fract. mremfyr fract.  mremyr  fract.

Co-60  1.0B2E+01 0.9801 4.291E-06 0.0000 O0.000E+00 0.0000 2.077E-01 0.0197 0.0006+00 0.0000 0.0006+00 0.0000 1.824E-03 0.0002

Total 1.0326+01 0.9801 4.291E-06 0.0000 0.000£+00 0.0000 2.077E-01 0.0197 0.000£+00 0.0000 0.0006+00 0.0000 1.8%4E-(8 0.0002

|
Total Dose Contritutions TOOSECT,p, t) for Irdividal Radiavclides (i) ad Pathuays (p)
As mremyr ard Fraction of Total Dose At t = 0.0006+00 years
Water Depercint Pathways
Yater Fish Ratn Plant Meat Milk All Pathways*
Radio-
Nclide mrewyr fract. mrewyr fract. mrewyr fract.  mrewyr fract. mrewyr fract.,  mrewhr fract.  mremiyr  fract.

Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+(0 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 1.0535+01 1.0000

Total  0.000E+Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 1.053:+01 1.0000
*Sum of all water independent and deperdent pathvays.
i

A&A/mkb
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]

Sumery : Cof0), resident child, 10000m2

File  : COS00000.RAD

Total Dose Contributions TDOSE(i,p, 1) for Individal Radiowclides (i) and Pathvays (p)
As mrenvyr ard Fraction of Total Dose At t = 1.000e+00 years
Water Irckperdent Pathuays (Irhalation excludes racn)
Ground Irhalation Racn Plant Meat Milk Soil
Radio-
Melide mremfyr fract. mrevyr frect.  mrawvyr fract. mrawyr fract. mranwyr fract, mrenyr fract.  mrawyr  fract.

Co-60  9.050e+00 0.9801 3.762-06 0.0000 0.000£+00 0.0000 1.821E-01 0.0197 0.0008+00 0.0000 0.00CE+00 0.0000 1.596-03 0.0002

Total 9.0506+00 0.9801 3.76X-06 0.0000 0.0002+00 0.0000 1.821€-01 0.0197  0.000+00 0.0000 0.000e+00 0.0000 1.58%&-(B 0.0002

Total Dese Contributions TDOSE(T,p,t) for Irdividael Radionclides (1) ad Pathways (p)

As mrenvyr ard Fraction of Total Dose At t = 1.0006+00 years

\Water Deperclent Pathvays
Water Fish Rackn Plant Mest Milk AlL Pathways*
Rdio-
Nclide menAr fract. mrawyr fract. mranyr fract. mrewyr fract. mrawyr fract. mrewyr fract. mremfyr  fract,

Co-&0  0,000e+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0,0000 9.233+00 1.0000

Total 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0,000e+00 0.0000 0.0006+00 0.0000 $.2336+0 1.0000
*Sum of all water irckperdent and deperdert pathuays.
i
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Summery @ Cof0, resident child, 100002
File : OOS00C00.R®

Total Dose Contributicrs TOOSE(H,p,t) for Individal Radiaruclides (i) ard Pathweys (p)
As mrenyyr ard Fraction of Total Dose At t = 3.0006+00 years
Water Indepercknt Pathways (Irhalation excludes radm)
Grourd Irhalation Reclon Plart Meat Milk Soil

Radio-
Nclide mremyr fract, mrawyr fract, mrewyr fract., mremfyr fract. mrenyr fract. mremfyr fract. memdyr  fract.
Co-60 A.9556400 0.9801 2.891E-06 0.0000 0.000E+00 0.0000 1.39%6-01 0.0197 0.000e+00 0.0000 0.000e+00 0.0000 1.2296-03 0.0002

Total  6.955E+00 0.9601 2.891E-06 0.0000 0.C00E+00 0.0000 1.3%5E-01 0.0197 0.000E+00 0.0000 0.000+00 0.0000 1.2296-03 0.0002

g
Total Dese Contributiors TOOBE(T,p, t) for Irdividal Radiaclides (i) ard Pathuiys (p)
i
As mremyyr ard Fraction of Total Dose At t = 3.0006+00 years
Water Deperdent Pathways
Water Fish Racln Plant Meat Milk ALl Pathweys*
B
Radio-

Nclide mremfyr fract.  mrewyr fract.  mrenfyr fract.  mrewyr fract, mrawyr fract.  memfyr fract. mrewyr  fract.
Co-60  0.000+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 7.0%E+0 1.0000

Total  0.000+00 0.0000 0.000£+00 0.0000 0.000e+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.0%E+0 1.0000
*Sum of all water irdeperdent and deperdent pathmays.
¥
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i
Summary @ Cof0, resicert child, 100002
File  : (0S0CCO0.RAD

Total Dose Cortributions TDOSE(T,p, 1) for Irdividual Radicnuclides (1) and Pathways (p)
As mrayyr ard Fraction of Total Dose At t = 1.000E+01 years
Water Irceperdent Pathways (Irhalation excludes radon)
Grourd Irhalation Racton: Plat Mest Milk Soil

Radio-
Nelicde mrayyr fract. mrenwyr fract. mranyr fract. mrenyr fract. menvyr fract. mewyr fract.  mrewyr  fract.

Co-60  2.767+00 0.96801 1.150E-06 0.0000 0.000E+00 0.0000 5.566E-( 0.0197 0.000e+00 0.0000 0.000E+«00 0.0000 4.885¢-04 0.0002

Total  2.76/E+00 0.9801 1.150E-06 0.0000 0.000e+00 0.0000 5.566E-02 0,017 0.0006+00 0.0000 0.00CE+00 0.0000 4.88%6-04 0.000R

|
Total Dose Contributions TDOSE(T,p,t) for Individel Radiawclides (i) ad Pathways (p)
As mrenvyr and Fraction of Total Dose At t = 1.000E+01 years

Mater Depervient Pathways
\ater Fish Ractn Plart Meat Milk ALl Pathways*

Radio-
Nclide mramfyr fract.  mremfyr fract, mrewyr fract.  mremyr fract. mrewyr fract.  mrewyr fract. mrevyr  fract.

Co-60  0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.823£+)0 1.0000

Total  0.000e+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 2.873%+0 1.0000
*Sum of all water irdeperdent ad deperdent pathways.
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Summary @ Cof0, resident child, 100002
File  : COS0CCO0.RAD

Total Dose Cotributions TDOSE(i,p,t) for Irdividaml Radioclides (i) ad Pathways ()
As mravyr ad Fraction of Total Dose At t = 3.000E+01 years
Water Irdepercint Pathways (Irhalation exclides radn)
Grourd Irtalation Rackn Plart Meat Mi Lk Soil
£
Radio-
Nclide mrenvyr fract.  mrewyr fract. mrenyr fract. mrewyr fract. mranyr fract. mrewyr fract. * mrem/yr  fract.

Co-60  1.5686-01 0.5801 8.26-08 0.0000 0.000E+00 0.0000 3.996-(5 0.0197 0.000e+00 0.0000 0.0006+00 0.0000 3.51%-05 0.0002

Total 1.98%-01 0.9601 8.26X-08 0.0000 0.0006+00 0.0000 3.99€E-(5 0.0157 0.0006+00 0.0000 0.0006+00 0.0000 3.512-05 0.00R

i
Total Dose Cortributions TDOSE(,p,t) for Individal Radionclides (1) ad Pathways (p)
As mremyyr ard Fraction of Total Dose At t = 3.000E+01 years

Water Deperdnt Pathways
water Fish Racbn Plart; Meat Milk ALl Pathuenyex

P
Radio-
Nclide mremfyr fract.  meewyr fract. mrawyr fract. mrewyr fract. mremfyr fract.  mrewyr fract. mremfyr  fract,

Co-40  0.0008+400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0,0000 0.000E+00 0.0000 0.0006+00 0.0000 2.028E-01 1.0000

Total  0.0008+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.00CEH00 0.0000 2.0282-01 1.0000
*Qum of all water irdepercent ad deperdent pathways.
i
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Sumery @ Cof), resident child, 10000
File  : 0OG0CC00.RAD

Total Dose Cortributions TDOSE(,p,t) for Irdividal Redionclides (1) ad Pathways (p)
As mreyyr and Fraction of Total Dose At t = 5.000E+01 years
vater Irdepervint Pathways (Irhalation excludes radom)
Grourd Irhalaticn Rachn plart Meat Mitk Soil
Radio-
Nclide orenyr fract. mremfyr fract. mremfyr fract. mrawyr fract. mrenyr fract. aremfyr fract. mrewyr fract.

Co60  1.42-02 0.9801 5.95E-09 0.0000 0.000£+00 0.0000 2.872¢-04 0.0197 0.000E+00 0.0000 0.000£+00 0.0000 2.52%-06 0.0002

Total 1.4286-02 0.9801 5.9356-09 0.0000 0.000E+00 0.0000 2.87F-04 0.0197 0.0006+00 0.0000 0.00CE+00 0.0000 2.52%-06 0.0002

g
Tatal Dose Comtributions TDOSE(T,p,t) for Individual Radioruclides (i) and Pathways (p)
As nraryyr and Fraction of Total Dose At t = 5.000E+01 years
Water Depardent Pathways
Water Fish Rackn Plart Meat Milk ALl Patheays*
Raxfio-
Nclide mremfyr fract. mrewyr fract. mrewyr fract. mremfyr fract. mrendyr fract. mremfyr fract.  mrewyr  fract.

Co-&0  0.000E+00 0.0000 0.0006+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.457:-02 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0006+00 0.0000 0.0005+00 00000 1.457-02 1.0000
*Sum of all water indepercent and depervkert pathways.
k
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Sumery : Co80, resident child, 10000h2
File  : COS0CCO0.RAD

Total Dose Cortritutios TOOSE(,p,t) for Irdividal Radionclides (i) ad Pathways (p)
As mrawyr and Fraction of Total Dose At t = 1.000E+H2 years
Water Irdependert Pathways (Irhalation excludes radom)
Grourd Irhalation Rackn Plat Meat Mi Lk Soit
Radio-
Nclide mrenyr fract. mrandyr fract. mrenyr fract. mrawyr fract. mrewyr fract. mrewyr frect., menyr  fract.

Co-60  1.975-05 0.9601 8.205%6-12 0.0000 0.0006+00 0.0000 3.97%-07 0.0197 0.000E+00 0.0000 0.000E+00 0.0000 3.48%-09 0.0002

Total 1.9756-06 0.9801 8.209%:-12 0.0000 0.000E+00 0.0000 3.97%-07 0.0197 0.0006+00 0.0000 0.000e+00 0.0000 3.48%-09 0.0002

Total Dose Contritutions TOOSE(i,p,t) for Irdivicat Radiorclices (i) ad Pathvays (p)

As mran/yr ad Fraction of Total Dose At t = 1.000E+2 yeers

Water Depercirnt Pathuays
Water Figh Radon Plart Meat Milk ALl Pathways*
Radior
Nclide mremfyr fract. mrewyr fract. mrenfyr fract. mawyr fract. mrawyr fract. mrenwyr fract.  mremfyr  fract.

Co-60  0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.0156-05 1.0000

Total  0.0008+00 0.0000 0.0002400 0.0000 0.000£+00 0.0000 0.0006+400 0.0000 0.000400 0.0000 0.000c+00 0.0000 2.0156-06 1.0000
*aum of all water ircepercent ad deperdent pathways.
|

A&A/mkb

ApxARevl.doc A-87 06/29/99


http:In::livi<i.el

RESRAD, Version 5.82 T4 Limit = 0.5 year 6/9/9%9 128 Page 16

Summary : Cof0, residert child, 100002
File : OOGOCCOO.RAD

Total Dose Contributions TDOSE(,p,t) for Irdividal Radionuclides (i) and Pathvays (p)
As mran/yr ard Fraction of Total Dose At t = 3.0008+(2 years
Water Indepencent Pathways (Irhalation excludes radon)
Grourd Irhatation Rackn Plant Meat: Milk Soil
Rerfior
Nrlide mremiyr fract. menwyr fract. mrendyr fract. mrenyr fract., mrewyr fract. mrewyr fract. mrenwyr  fract.

Co-60  7.2276-17 0.9801 3.004E-23 0.0000 0.0006+00 0.0000 1.454E-18 0.0197 0.0006+00 0.0000 0.000E+00 0,0000 1.2776-20 0.0002

Total 7.227E-17 0.9801 3.004€-23 0.0000 0.000+00 0.0000 1.454E-18 0.0157 0.000e+00 0.0000 0.00CE+00 0.0000 1.2776-20 0.0002

Total Dose Contributions TOOSE(T,p, t) for Irdividal Rediouelides (1) ad Patheays (p)

As mrenyyr and Fraction of Total Dese At t = 3.000EH2 years
Water Deperdent Pathways
Water Fish Radn Plart Meat Milk ALl Pathways®
Rafio-

Nclide mremfyr fract., mrawyr fract., mrewyr fract., mrewyr fract.  mrenfyr fract. mrenyr fract. mrewyr fract.

Co60  0.0006+00 0.0000 0.000e+00 0.0000 0.000£+400 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 7.373:-17 1.0000

Total 0.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.373E-17 1.0000
ﬁ"&mof all water indeperdent ard dapendent pathways.
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Summary @ Cof0, residert child, 100002
File : 0OS0CCOO.RAD

Total Dose Cortritutions TDOBE(T,p,t) for Individlal Radionclides (1) and Pathvays (p)
As mram/yr ad Fraction of Total Dose At t = 1.000E405 years
Mater Irckperdent Pathways (Irhalation excludes radm)
Ground Irhalation Radn Plart Meat Milk Soil

Radio-
Noelide mramr fract. mrenyr fract. mremfyr fract.  mrewyr fract. mrewyr fract. mrewyr fract.  mramfyr fract.
Co-60  0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000

Total  0.000£+00 0.0000 0.0006+00 0.0000 0.000£+00 00000 0.0006+00 0.0000 0.000E+00 0.0000 0.0008+00 00000 0.000E+00 0.0000
Total Dose Contributions TDOSECH,p, 1) for Individual Rdionclides (i) ard Pathways (p)
¥
As mremyyr and Fraction of Total Dose At t = 1.000E+0 years

Water Fish Racn Plant Meat Milk ALl Pathways*

L
Radio-
MNeclide mreanyr fract. mrewyr fract. mrawyr fract. mrewyr fract. mewyr fract. mrewyr fract. manvyr fract.

Co-60  0.000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.C00E+300 0.0000  0.000e+00 0.0000
*Sum of all water irdeperdent ard deperdent pathways.
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Sumary ¢ Cof0, resident child, 10000m2
File : COGCCOO.RAD

Dose/Saurce Ratios Sumed Over ALl Pathvays
Parent and Progery Principal Radionelide Contributios Indicated
Parert Prodrt Branch DSR(j, ) (mrewyr)/(ILi/g)
i) (i) Fractia® t= 0.000£+00 1.0005+00 3.0006+00 1.0006+01 3.0005+01 5.0006+01 1.000E+02 3.0006+02 1.000EH13

Co60 Co60 T1T.0008400  1.053eH0 9.Z86+00 7.096+00 2.8236+00 2.(R8E-01 1.4578-02 2.0156-05 7.3736-17 0.0006+00

*Brarch Fraction is the amilative factor for the j't principal radioiclide daughter: QMBRF(J) = BRFCOMBRF(2)* ... BRF(j).

The DR includes contributios from associated (half-life <= 0.5 yr) daghters.

i
Sirgle Radioruelide Soil Guidelires 6(i,1) in pCi/g
Basic Radiation Dose Limit = &5 nremfyr
gNu:lide
(i) t=0.00E40 1.000e40 3.000640 1.000e401 3.000E401 5.0006401 1.0008¢02 3.000e4(2 1.000e4B
i

Co-60 23746400 2708400 35200 8.84H0 LZEHR  1.716MB LAE06 MUBEHS *LBIEHS

*At specific activity limit

i
ﬁ Summed Dose/Source: Ratios DR(1,t) in (mremvyr)/(pCi/g)
ad Single Radiariclide Soil Guidelines G(i,1) in pCi/g
at tmin = time of minimm sirgle radionuelide soil guideline
ad at tmex = time of maximm total dose = 0.0006+00 years
Nlide Initial amin DSR(i, tmin) G(i, tmin) DSR(i, tmex) G(i, tmax)
)] rCi/fg (years) (eCi/9) (Ci/a)

Cor€0  1.000EH0 0.000e+00 1063401 23746400 1.0636401 2.3746+00
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Sumrery @ CofD, resident child, 100002
File 1 QOSOCCOOLRAD

Irdividel Nclide Dose Summed Over ALL Pathways
Parent Nielide ad Branch Fraction Irdicated
NelLide Parent  BRF() DOSE(j,t), mranyr

|

4} () = 0.0006+00 1.0006+00 3.0006+00 1.0006+01 3.000E+01 5.000E+01 1.000+02 3.0006+02 1.0006+33

Cor60 Co60  1.0006H00 1.0635401 9.2336+00 7.006E+00 2.8836400 2.0286-01 1.457E-02 2.015E-06 7.3736-17 0.000e+00

BRF(1) is the branch fraction of the paremt nuclice.

Irdividel Nelide Soil Caventration
Parent Nclide ad Branch Fraction Irdicated
Netide Paret BRF(I) $(j,t), Cizg
) (i) t= 0.000e+00 1.0006+00 3.000E+00 1.000E+1 3.000F+01 5.000E+01 1.0008402 3.0006+2 1.000e45

Cod0 Co-€0 1.0006/00  1.0008+00 8.7666-01 6.7376-01 2.6806-01 1.956-02 1.38%-03 1.913€-06 7.0006-18 0.0006+00

BRF(i) is the brach fraction of the parent ruclide.
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A.3.2  Cs-137: Resident Child Summary Output File

RESRAD, Yersion 5.8 Th Limit = 0.5 year 06/29/% 11:19

Sumary : CS157, resident child, 1000w
File : CI37TO0.RAD

Table of Contents
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Tim2 = 3.000EHI2 «uvuvaccneanrrennsnnecccnnsscnannnae 16
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RESRAD, Version 5.8 T Limit = 0.5 year /%R 11:19  Pae 2
Summary @ CS137, resicent child, 10000s2
File : C1370C00.RAD

Dose Canersion Factor {and Related) Parameter Summary

File: DOSFAC.BIN
Qurrent Parameter
Mery Paraneter Value Default Name
B-1 | Dose corversion factors for irhalation, meawLi:
B-1 | Cs-1374D 3.19CE-05 | 3.190e-05 | DCF2( 1)
D-1 | Dose conversion factors for ingestion, mrewli:
D-1 | Cs-13/4D 5.00E-05 | 5.00E-06 | DCF3( 1)

D-34 | Food trarsfer factors:
D-34 | Cs-13A4D , plant/soil coxertration ratio, dinensionless 4. 00E-02 | 4.00E-02 | RTFC 1,1)
D-34 | Cs-1374D , beef/livestock-irtake ratio, (pCi/kgd/(eCi/d) 3.000e-02 | 3.000E-02 | RTF( 1,2)
D-34 | Cs-1374D , milk/Livestock-intake ratio, (Ci/L)/(ECi/d) 8.000e-(G | 8.000E-(B | RTF¢ 1,3)

D-5 | Bioaccumulation factors, fresh water, L/kg:

D5 | Cs-13MD , fish 2.000e+38 | 2.000e+03 | BIOFAC( 1,1)
D-5 | Cs-13740 , crustacea and mollusks 1.00EHR | 1.000e+02 | BIOFALC 1,2)
A&A/mkb
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RESRAD, Version 5.2

T Limit = 0.5 year

Sumery @ CS137, resident child, 10000m2

06/29/9 11:19

Page 3

File  : C1370000.RAD
Site-Specific Parameter Summary
User Used by RESRD Parameter
Merui Parameter Input Default | (If different from wser irput) Nare
RO1 | Area of contamrated zore (%) 1.0006+04 | 1.000e+04 .- AREA
RO11 | Thickress of contaminated zore (m) 20008400 | 2.000e+00 - THICKD
RO1 | Lergth parallel to agqsifer flow (my 1.0006402 | 1.000E4(2 LeZPQ
RO11 | Basic radiation dose Llimit (mrewyr) 2.500e401 | 3.0006+01 --- BROL
RO11 | Time since placemert of material (yr) 0.0005400 | 0.000e+00 - Tl
ROM1 | Times for calaulations (yr) 1.0006400 | 1.0002400 -—- TC 2)
ROU1 | Times for caladatiors (yr) 3.000e400 | 3.000E+00 - W3
RO11 | Times for caleulatias (yr) 1.000e401 | 1.0006401 - HEY)
ROM | Times for caladatios (yr) 3.000e401 | 3.0006+01 --- 5
RO11 | Times for caladatios (yr) 5.0008401 | 1.0006+032 - T 6)
RO11 | Times for caleulatiors (yr)y 1.000+02 | 3.000E+02 - L]
RO | Times for calaulatias (y) 3.0008+02 | 1.000eMB --- T( 8)
RO11 | Times for caleulatios (1) 1.000E+3 | 0.000E+00 L (@Y]
RO11 | Times for calculatios () rot wsed | 0.000e+00 - T(10)
RO12 | Initial prircipal radionuctide ((Ci/g): Cs-137 | 1.0008400 | 0.000E+00 --- S D
RO12 | Cocentration in groudaater  (RCi/AL): Cs-137 | rot used | 0.000E+00 --- wich
RO13 | Cover cepth (m) 0.000e+00 | 0.0006+00 --- OOVERD
RO13 | Density of oover material (g/ait™*3) rot used | 1.500E400 --- DENSCV
ROT3 | Cover depth erosion rate (m/yr) rot used | 1.000E-(3 - ww
ROT3 | Dersity of contaminated zone (g/ar*3) 1.5006+00 | 1.5002+00 --- DENSCZ
RO13 | Contaminated zore erosion rate (miyr) 0.0006+0G | 1.000E-(13 - wz
RO13 | Contamirated zere total porosity 4.000E-01 | 4.000E-1 --- TrCZ
ROT3 | Contaminated zone effective porosity 2.00Ce-01 | 2.00E-01 - 22974
R3 | Contamirated zore hydraulic cordctivity (vyr) | 1.0006+01 | 1.000e+01 - Wz
RO13 | Contamirated zare b paramter 5.300+00 | 5.300e+00 --- BZ
RO13 | Average arial wird speed (nveec)y 20006400 | 2.000640 --- WIND
RO13 | Humidity in air (g/m™3) rot wsed | 8.0006+00 - HMID
RO13 | Evapotranspiration coefficient 5.00E-01 | 5.000e-01 --- EVAPTR
RO13 | Precipitation (myr) 1.000e400 | 10006400 --- PRECIP
RO13 | Irrigation (miyr} 2.000e-01 | 2.00E-01 --- RI
RO13 | Irrigation moce averhead | overhead --- IDITCH
RO13 | Runoff coefficient 2.000E-01 | 2.000E-01 --- RNOFF
RO13 | Matershed area for rearty stream or pord (%2) | 1.0006405 | 1.0008¢06 --- WAREA
ROT3 | Acouracy for water/soil comutatiors 1.000e-03 | 1.000E-03 -=- EPS
RO | Density of saturated zere (g/a™3) 1.500e+400 | 1.500e+00 --- DENSAQ
RO | Saturated zore total porosity 4. 000E-01 | 4,000E-01 - TPSZ
RO | Saturated zore effective poresity 2.000E-01 | 2.000e-01 --- EPS2Z
RO | Saturated zare hydraulic coduoctivity (wyr) 1.0008402 | 1.000E+02 --- HSZ
RO | Saturated zore hydraulic gradient 2.00Ce-(2 | 2.000e-02 --- HEWT
ROW | Saturated zore b parameter 53006400 | 5.300e+00 --- BZ
RO4 | Water tzble dnop rate (vyr) 1.0006~-(3 | 1.000E-(B --- W
ROT4 | Well pup intake depth (m below water table) 1.0006+01 | 1,000e+01 --- DWTBWT
R4 | Model: Nordispersion (D) or Mass-Balarce (MB) ND ND --- MDEL
RO | Well punping rate (*3/yr) 2.500402 | 2500640 - Ud
RO15 | Number of ursaturated zore strata 1 1 --- NS
A&A/mkb
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T Limit = 0.5 year

Summary = C$137, resident child, 10000m2

File

: C1370000.R®D

06/29/99 11:19

Page 4

Site-Secific Parameter Sumary (oontirued)

User | ] Used by RESRAD | Paremeter
§Mm.: Paraneter It Default | (If different from user irput) Nare
RO1S | Ursat. zore 1, thickress (m) 40006400 | 4.000e+00 ~-- HCD
RO15 | Ursat. zore 1, soil dasity (g/on™3) 15008400 | 1.5006+00 DENSLZ(1)
ROT5 | Ursat. zone 1, total porosity 4.0006-01 | 4.0006-01 “- TRUZ(1)
ROTS | Ursat. zome 1, effective porosity 2.006-01 | 2.0006-01 -~ ERRZ(1)
RO15 | Unsat. zore 1, soil-specific b parareter 5.3006400 | 5.300e400 --- B2(1y
RO1S | Ursat. zore 1, hydraulic cordetivity (mpyr) 1.0008401 | 1.000E+01 --- HOLZ(D
RN6 | Distribution coefficierts for Cs-137
RO16 Contaminated zore (ar**3/g) 1.00064(3 | 1.0006+05 -=- DONCC( )
RO6 Ureaturated zone 1 (ar™3/g) 1.000E4B | 1.0006403 -=- DCNICL( 1,1)
RO16 Saturated zore (aif*3/g) 1.000648 | 1.000E03 --- DONSC 1)
RNG teach rate (/yr) 0.000400 | 0.000E+00 1.656E-04 ALEACHC 1)
411 Solubility comstant 0.000e+00 | 0.000E+00 rot used SOUBKC 1)
RO17 | Irhalation rate (m*3/Ar) 2.7X643 | 8.400EHB --- INHALR
RO17 | Mass loading for irhalation (g/*3) 1.0006-04 | 1.000E-04 MLINH
ROT7 | Exposre dration 6.0006+00 | 3.0006+01 .- )]
RO17 | Shielding factor, irhalation 4.0006-01 | 4.000E-01 SHF3
RO17 | Shielding factor, exterral game 7.000e-01 | 7.0006-01 .-- SHF1
RO17 | Frection of time spent indoors 8.30e-01 | 5.000e-0 --- FIND
RO17 | Fraction of time spert cutchors (on site) 8.9~ | 2.500e-01 --- FOTD
ROV7 | Shape factor flag, exterrel ganm 1.000E+0 | 1.000e400 >0 shaws ciraular ARFA. Fs
ROV7 | Radii of shape factor array (used if FS = -1):
RO17 Outer arular radivs (m), rirg 1: ot wsed | 5.000e+401 --- RAD_SHAPE( 1)
RO17 Ouster avular radivs (m), rirng 2: ot wsed | 7.0718:01 --- RAD_SHAPE( 2)
M7 Outer avular radivs (), ring 3: rot usad | 0.0006+00 --- RAD_SHAPE( 3)
RO17 Outer arular radivs (my, rirg 4: ot wsed | 0,0006400 - RAD_SHAPE( 4)
RO7 | Odter avular radits (m), rirg 5: rot used | 0.000E+00 --- RAD_SHAPE( 5)
ROV7 Outer avular radivs (m), rirg 6: rot wsed | 0.0006+400 --- RAD_SHAPE( 6)
RN7 Outer arular radius (M), rirg 7: ot used | 0.0006+00 - RAD_SHAPE( 7
ROT7 Outer anular radius (m), ring 8: not used | 0.000E+00 .- RAD_SHAPE( 8)
RO17 Outer arular radius (m), rirg 9: rot used | 0.0006400 - RAD SHAPE( 9)
ROV7 Outer avular radius (m), ring 10: ot wsed | 0.000E+0 --- RAD_SHAPE(1O)
RO17 | Outer avular radius (m), rirg 11z not wsed | 0.000E+0 .- RAD_SHAPE(TD
ROT7 | Outer avular radius (m), rirg 12: rot wsed | 0.000E+00 - RAD_SHAPE(12)
RO7 | Fractions of arular arens within ARFA:
RN7 Ring 1 rot wsed | 1.000E+Q0 --- FRACAC 1)
ROV7 | Rimg 2 rot wsed | 2.73%&-01 FRACAC 2)
ROV7 | Ring 3 rot used | 0.D00E+00 --- FRACA( 3)
rRN7 Rirg & rot wsed | 0.000E+0 --- FRACA( 4)
ROT7 Rirg 5 rot wsed | 0.0XE+0 - FRACAC 5)
ROT7 Rirg 6 rot used . | 0.000E+00 - FRACAC 6)
RO17 | Rirg 7 rot wsed | 0.000E+00 e~ FRACAL 7
ROT7 Rirg 8 not wsed | 0.0006+00 --- FRACA( 8)
RO17 Rirg 9 rot wed | 0.0006+00 R FRACA( 9
ROT7 Rirg 10 rot wsed | 0.000400 - FRACA(10)
RN7 Rirg 11 rot wsed | 0.000E400 - FRACA(TD)
ROT7 Rirg 12 not wsad | 0.000E+00 - FRACA(12)
A&A/mkb
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File : CT370000.R0O
Site-Specific Parameter Summary (contirued)
User Used by RERRRD Parameter
Merus Parameter Trput Default | (If different from user irput) Name
ROIB | Fruits, vegetables ard grain corsuiption (kafyry | 1.930EHR2 | 1.600E+02 - DIET(1)
RO1B | Leafy vegetzble corsumption (ka/yr) 0.0006400 | 1.4008+01 DIET(2)
RO18 | Milk consumption (L/yr) ot used | 9.2006401 = DIET(3)
RO18 | Mt ard paultry corsurption (kg/yr) ot wsed | 6.3006401 - DIET(4)
ROIB | Fish corsumption (ka/yr) mot wed | 5.4006400 DIET(S)
ROI8 | Other seafoed corsumption (kafyr) ot wsad | 9.000E-01 --- DIET(6)
RO18 | Soil irgestion rate (g/yr) 7.300e+01 | 36506401 --- SOIL
RO18 | Drinking water intake (L/yr) 4. PASEHR | 510082 --- Dl
RO18 | Contamiration fraction of drirkirg water 1.0006400 | 1.000e+00 - W
RO18 | Contamiration fraction of housshold water ot wed | 1.00EHD - FHHd
RO18 | Contamiration fraction of livestock water rot usad | 10006400 - FLW
ROM8 | Contamination fraction of irrigation water 1.0002400 | 1.000E+00 - FIRW
RO18 | Contamiration fraction of aquatic foxd rot wsed | 5.000E-01 -=- FR9
RO18 | Contamiration fraction of plant food -1 -1 0.500e+00 FPLANT
RUMB | Contemiration fraction of meat rot used |-1 --- FMEAT
ROM8 | Contamiration fraction of milk rot used |1 - FHILK
RO19 | Livestock fodder intake for meat (kg/chy) rot wsed | 68006401 LFI5
ROT9 | Livestock fecker intake for milk (ke/chy) ot wised | 5.500E+01 - LF16
ROT9 | Livestock water intake for meat (L/cay) ot wsed | 5.000+01 - W15
RO19 | Livestock sater intake for milk (L/cky) ot wsed | 1.6008H2 - W16
ROM9 | Livestock soil intske (kg/cay) rot wsed | 5.000E-01 - LsI
RO | Mass loxding for foliar deposition (g/3) 1.0006-0% | 1.000e-0%4 - ML
RO19 | Depth of soil mixing layer (W) 1.506E-01 | 1.500e-01 --- DM
RO19 | Depth of roots (m) 9.000e-01 | 9.0006-01 --- DROOT
RO | Drirking vater fraction froam grourd water 1.0006+00 | 1.000e+0 - FGDW
RO19 | Bosehold water fraction from graund water 1.0008400 | 1.0006+00 - FGAHH
RO19 | Livestock water fraction from ground water rot wsed | 1.000EH0 FGALW
RO19 | Irrigation fraction from grourd water ot wsed | 1.0006400 - FQWIR
R19B | Wet weight crep yield for NorrLeafy (kg/t2) 7.00e-01 | 7.0006-01 --- w(1)
RIB | Wet weight crop yield for Leafy (kg/nt™2) 1.500E+00 | 1.500e+00 - W(2)
RIB | Wet weight crep vield for Facker  Ckg/nt2) ot used | 1.1006400 - w3
R19B | Growing Season for  Norrleafy (years) 1.700e-01 | 1.7006-01 - TE(T)
R19B | Growirg Season for  Leafy (years) 2.500E-01 | 2.50E-01 - TE(2)
R19B | Growirg Season for Focker  (years) rot wsed | 8.000E-(R - TEG)
R19B | Trarslecation Factor for NorrLenfy 1.0006-01 | 1.000-01 - TIV(D
R19B | Trarslocation Factor for Leafy 1.0006+00 | 1.000+00 - TIV(2)
R1B | Traslocation Factor for Focker ot wsed | 1.000e400 --- TIV(3)
R158 | Dry Foliar Interception Fraction for Nomrleafy | 2.5006-01 | 2.5006-01 --- RORY(
R19B | Dry Foliar Interception Fraction for Leafy 2.500e-01 | 2.506-01 --- RORY(2)
R198 | Dry foliar Interception Fraction for Fockier rot used | 2.5006-01 . RRY(3)
R19B | Wet Foliar Interception Fraction for Norrleafy | 2.5006-01 | 2.500E-01 - RWET(1)
R19B | Wet Foliar Interception Fraction for Leafy 2.500E-01 | 2.5008-01 -~ RET(2)
R19B | Wet Foliar Interception Fraction for Foctler ot wsed | 2.500E-01 --- RET(3)
R19B | Weatherirg Removal Corstart for Vegetation 2.000e+01 | 2000401 --- WM
C14 | C-12 cormentration in water (g/a™3) not wsed | 2.000E-05 --- CIWIR
Cl4 | C-12 concentration in contamirated soil (g/g) mot wsed | 3.000E-(R .- ¢z
Cl4 | Fraction of vegetation carbon fram soil ot wad | 2.000E-(2 - 0L
A&A/mkb
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File : CBAXMO.RD
Site-Specific Parareter Sumery (contirued)
User Used by RESRAD Parameter
Meru Parameter Irput Default | (If different fram wser irput) Neme
Cl | Fraction of vegetation carbon fram air rot wsed | 9.8006-01 --- CAIR
Cl4 | C-14 evasion layer thickess in soil (m) rot wsed | 3.0006-01 --- oM
Clh | C-1% evasion fLx rate fram sofl (1/sec) rot wsed | 7.000E-07 --- EVSN
14 | €12 evasion flux rate from soil (1/sec) rot wsed | 1.000E-10 --- REVSN
C¥ | Fraction of grain in beef cattle feed rot wsed | 8.00CE-01 --- AFGh
Cl4 | Fraction of grain in milk cow feed rot wsed | 2.000E-01 --- AFES
STR | Storage times of contaminated foodstuffs (days):
SR Fruits, ron-leafy vegetables, ad grain 14006401 | 1.400e+01 SR T(hy
STR Leafy vegetables 1.0006+00 | 1.000E+00 STR T(2)
SR Milk 1.0006+00 | 1.000EH00 SER_T(3)
STCR Meat ard poultry 2.0006401 | 2.000e+01 STOR_T(4)
STR Fish 7.000e+00 | 7.0008400 --- STR_T(5)
SR Crustacea ard mol lusks 7.0006400 | 7.000E400 .- STR_T(6)
STR Well water 10008400 | 10006400 --- STR_T(7)
STR Surface water 1.0006+00 | 1.0006+00 STR_T(8)
SR Livestack fodder 45008401 | 4.5006+01 --- STR_T()
RO21 | Thickress of kuilding fourdation (m) rot wsed | 1.5006-01 --- FLOCR
RO2T | Bulk darsity of huilding fourdhtion (g/ait™3) rot wsed | 2.400E+00 --- DENSFL
RI21 | Total porosity of the cover material rot used | 4.0006-01 --- PV
RI21 | Total porasity of the building foudation rot wead | 1.0006-01 --- TPFL
RE21 | Voluretric water content of the cover material ot wsed | 5.000E-(2 --- PHACY
RET | Voluretric water omtent of the farndstion ot used | 3.000E-(2 --- PHIORL
RI21 | Diffusion coefficient for rackn gas (Wsec):
RR1 in cover material ot wsed | 2.000E-06 --- DIFCV
R21 in fourdation material rot wsed | 3.000E-07 --- DIFFL
RO in contamirated zore soil rot wsed | 2.000E-05 --- DIFCZ
RI21 | Racon vertical dimersion of mixirg (m) rot wsed | 2.000E+00 --- HAIX
RO21 | Average huilding air exchange rate (1/hr) rot used | 5.000E-01 --- REXG
RI21 | Heicht of the huilding (roam) (m) not wsed | 2.50068+00 - HRM
RO21 | Building irterior area factor rot wsed | 0.000E+Q0 --- FAL
RO21 | Building depth below ground surface (m) rot used  (-1.000E+00 --- DML
RI21 | Evanating power of Rne222 gas rot used | 2.5006-01 --- EMANACT)
RR1 | Emrating power of Rr220 gas mot used | 1.500E-01 -—- EMANACZ)
A&A/mkb
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File : CI370000.RD

&/29/%% 11:19 Page 7

Sumery of Pathway Selectias

Pathweay User Selection
1 - exterral gamm active
2 -~ irhalation (wo racn) active
3 -- plent irgestion active
4 -~ meat irgestion suppressed
5 -~ milk ingestion suppressed
6 -~ aatic foxk suppressed
7 -- drirking water active
8 -- soil irgestion active
9 -~ rakn suppressed
Fird pesk pathway doses suppressad
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RESRAD, Version 5.82 T4 Limit = 0.5 year 06/%/99 11:19  Page 8
Summary @ 0S137, resident child, 100002
File  : CI370000.R

Concaminated Zore Dimersians Initial Soil Cocentrations, pCi/g

Area: 10000.00 sqare meters Cs-137 1.000E+00
Thickness: 2.00 meters
Cover Depith: 0.00 meters

]
Total Dose TDOSE(t), mramfyr

Basic Radiation Dose Limit = 25 mremyyr
Total Mixture Sum M(t) = Fracticn of Basic Dose Limit Received at Time (t)

t (years): O.0006+00 1.000e+00 3.0006+00 1.00CE+01 3.000E+01 5.000E+01 1.000E402 3.0006+02 1.000EHB
TOOSE(t): 23586400 2.304E400 2.19%6+00 18685400 1.1736+00 7.365E-01 2.301E-01 2.1906-B 1.84E-10
Mty Q43E-R 9.2156-02 8.7E-R 7.47%-2 4.GXE-R 2.HE-R 9.28-03 8.761-06 7.377%-12

Maximm TDCSE(E): 23580400 mramfyr  at t = 0.000E+0 years

A&A/mkb
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Summary : CS137, resident child, 1000(h2
File : CI3AX00.RAD

Total Dose Catributions TOOSE(,p, t) for Irdividel Radionclides (i) ad Pathways (p)
As mrenyyr ard Fractien of Total Dose At t = 0.0008400 years
Water Indepercent Pathways (Irhalation excludes rackn)
Groud Irhalation Raxdon Plat Meat Milk Soil
Radio-
Nelide mremfyr fract. mremyyr fract. mrewyr fract., mrawyr fract. mranfyr fract.  mrewyr fract.  mrewyr fract.

Cs-137 2.161E+00 0.9167 6.250e-07 0.0000 0.000E+00 0.0000 1.93CE-01 0.0819 0.000e+00 0.0000 0.000e+00 0.0000 3.390e-03 0.0014

Total  2.1616+00 0.9167 6.2(E-(07 0.0000 0.000+00 0.0000 1.930E-(01 0.0819 0.000+00 0.0000 G.000E+00 0.0000 3.3%0e-(B 0.0014

Total Dose Contributions TOOSE(,p, t) for Individel Radiowclides (i) ad Pathways (o)

As mrenyyr ard Fraction of Total Dose At t = 0.0006+00 years
Water Deperdent Pathways
Water Figh Radkon Plat Meat Mitk ALL Pathways*

i
Radio-
MNclide memfyr fract. mranfyr fract.  mawyr fract.  mewyr fract. srenyr fract.  mremfyr fract.  mremyyr  fract,

Cs-137 0.0006400 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000  0.0006+00 0.0000 0.0006+00 0.0000 2.358+00 1.0000

Total 0.000e+00 0.0000 0.000£+00 0.0000 O0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 2.358:5+00 1.0000
*Sum of all water irdependent and deperdent pathvays.
i
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E

Summary : CS137, residert child, 10000w2

File  : CI320C00.RAD

Total Dase Cortributiors TDOSE(T,p,t) for Irdividal Radicuclides (1) and Patheays (p)
As mreyr ad Fraction of Total Dose At t = 1.000EH0 years
Water Inceperdint Pathways (Irhalation excludes radon)
Groud Irhalation Radn Plat Meat Mitk Soil

i
Raclio-
Nelide mremfyr fract.  mrawyr fract, mrewyr fract. mrawyr fract. mrewyr fract. mrewfyr frect.  mrawyr  fract.

Cs-137 2.1126400 0.9167 6.107£-07 0.0000 0.000£+00 0.0000 1.884-01 0.0819 0.0006+00 0.0000 0.000E+00 0.0000 3.312E-03 0.0014

Total 2.1126400 0.9167 6.107E-07 0.0000 0.000E+00 0.0000 1.886E-01 0.0819 0.000E+00 0.0000 0.000E+00 0.0000 3.312-(5 0.00%

Total Dose Cortributions TOOSE(T,p,t) for Individel Radicuclides (1) ard Pathways (p)
As mreyyr ard Fraction of Total Dose At t = 1.0006+00 years

Water Deperdient Pathways
Water Fish Radn plart Meat Milk ALl Pathways*

Radio-
Nclide mrawyr fract. mrawyr fract. mrawfyr fract. mremfr fract. mrewyr fract. mrewyr fract.  mremyr  fract.

Cs-137 0.000e+00 0.0000 0.000e+00 0.0000 0.000£+00 0.0000 0.000e+00 0.0000 0.0006+00 0.000C 0.000+00 0.0000 2.304E+00 1.0000

Total  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 0.000E+00 0.0000 2304500 1.0000
*Sum of all water irckperdent and depervkert pathuays.
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Sumery : CS137, residert child, 10000m2
File : C1370000.R®D

Total Dose Cotributions TDOSE(T,p,t) for Irdividial Radionuclides (i) ard Pathways (p)
As mrayyr ard Fraction of Total Dose At t = 3.0006+00 years
Water Indeperdent Pathways (Inhalation excludes radon)
Grourd Irhalation Radon Plert Meat Milk Soil

Radio-
Nclice mrewyr fract, mremyr fract, mremfyr fract. mrawyr fract. mrenfyr fract. mewyr fract. mrewyr fract.

Cs-137 2.0165400 0.9167 5.829%6-07 0.0000 0.0006+00 0.0000 1.80CE-01 0.0819 0.000£+00 0.0000 0.000E+00 0.0000 3.162&-0% 0.0014

Total  2.0166+00 0.9167 5.8296-07 0.0000 0.000E+00 0.0000 1.BXE-O1 0.0819 0.000E+00 0.0000 0.00CE+00 0.0000 3.162%-3 0.0014

' Total Dose Catributions TOOSE(T,p,t) for Irdividal Radioiclides (1) and Pathways ()
As mrawyr and Fraction of Total Dose At t = 3.000e400 years
Water Depercent Pathuays
Vater Fish Radon plart Meat Milk ALl Pathmays*®

B
Radio-
Nclice mranvyr fract. memfyr fract. memyr fract. mrandr fract. memfyr fract.  mrewyr fract.  mewyr fract.

Cs-137 0.0005+00 0.0000 0.000£400 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+0C 0.0000 0.000e+00 0.0000 2.1996+00 1.0000

Total  0.0006+00 0.0000 O0.000E+00 0.0000 O.000£+00 0.0000 0.0006+00 0.0000 0.000E+400 0.0000 0.000e+00 0.0000 2.1956+00 1.0000
*Sum of all water indepencient ard deperdent patheays.
i

A&A/mkb
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Summary ¢ CS137, resident chitd, 100002
File : CI370000.R%D

Total Dose Contritutions TDOSE(,p,t) for Indivicml Radionelides (1) ard Pathvays (p)
As mrervyr ared Fraction of Total Dose At t = 1.000E401 years
Water Irceperdent Pathuays (Irhalation excludes radn)
Grourd Irhalation Racin Plat Meat Milk Soil
Radio-
Nrelide mremyr fract., menfyr fract. nrawyr fract., mweawyr fract. mrenyr fract. mewyr fract.  mrewyr fract.

Cs-137 1.7136400 0.9%67 4.953t-07 0.0000 0.000E+00 0.0000 1.5296-01 0.0819 0.000£+00 0.0000 0.000E+00 0.0000 2.687-03 0.00%

Total 1.7138+00 0.9167 4.95%-07 0.0000 0.000E+00 0.0000 1.5296-01 0.0819 0.000E+00 0.0000 0.000E+00 0.0000 2.657-03 0.0014

R Total Dose Contritutions TDOSE(i ,p,t) for Individal Radionuclides (i) ard Pathways (p)
As mrervyr and Fraction of Total Dose At t = 1.000E401 years
water Depercint Pathways
\Water Fish Radn plat Meat Milk ALl Pathnerys*
Radio-
Nclide mremfyr fract. mremfyr fract. mrawyr fract. mawyr fract. mrenwyr fract. mewyr fract. memyr  fract.

Cs-137  0.000E+00 0.0000 0.000e+00 0,0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 1.8686+00 1.0000

Total 0.000e+00 0.0000 0.0006+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.848+00 1.0000
*aum of all water irdgperdent ard dependent pathvays.

A&A/mkb
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Sumary @ 8137, resident child, 100002
File : CI37000.RAO

Total Dese Contribtutions TDOSE(T,p,t) for Irdividual Radiaiclides (1) ad Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 3.000E401 years
Water Irdepercent Pathways (Irhalation excludes rackn)
Groud Irhalation Racion Plat Meat Milk
Radio-

Soil

Nelide mrewyr fract. mrewyr fract. mrawyr fract. mrewyr fract.  mremfyr fract.  mren/yr  fract.

mewyr fract.

Cs-137  1.0756400 0.9167 3.110e-07 0.0000 0.0006+00 0.0000 9.602%-(2 0.0819 0.000e+00 0.0000 0.000E+00 0.0000 1.687E-(5 0.0014

Total 1.0756+00 0.9167 3.11Ce-07 0.0000 0.000E+00 0.0000 9.602-(2 0.0819 0.000+00 0.0000 0.0002+00 0.0000 1.487-( 0.0014

¢
Total Dose Contributions TOOSE(T,p,t) for Irdividial Radionclides (i) ard Pathways (p)
g
As mrenyyr ard Fraction of Total Dose At t = 3.000E+)1 years
Water Deperdent Pathways
viater Fish Radon Plant Meat Milk ALl Pathwiys*
Radio-

Nrlide mrem/yr fract.  mremdyr fract. mremfyr fract. mremfyr fract. mrenyr fract. mrewyr fract. memir fract.

Cs-137 0.000e+00 0.0000 0.000e+00 0.0000 0.0006+00 0.000C 0.0006+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.1738+00 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 1.173+00 1.0000

ﬁ*&mof all water irdspencent ard dependent: pathways.
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Summary : CS137, resident child, 100002
File : C137CCO0.RAD

Total Dose Cotritutios TDOSE(T,p,t) for Irdividul Radiornclides (i) ard Pathvays (p)
As mreyyr ard Fraction of Total Dose At t = 5.0006+01 years
Water Irceperdent Pathvays (Irhalation excludes redon)
Ground Irhalation Radhn Plart Ment Milk Sail

Radio-
Melide mranyr fract.,  mremiyr frect. mrewyr fract.  mrewyr fract. mrewyr fract. mewye fract.  mrewyr fract.

Cs-137 6.75%-01 0.9167 1.9526-07 0.0000 0.000£+00 0.0000 6.0256-02 0.0819 0.000E+00 0.0000 0.0006+00 0.0000 1.05¢6-03 0.0014

Total  6.752%-01 0.9167 1.952-07 0.0000 0.000E+00 0.0000 6.02%E-0¢2 0.0819 0.000E+00 0.0000 0.000E+00 0.0000 1.05%6-03 0.0014

i
Total Dose Cortributions TDOSE(T,p, t) for Irdividal Radioruclides (i) ard Pathways (p)
i
As mremyyr and Fraction of Total Dose At t = 5.000E+01 years
MWater Deperdent Pathuays
Water Figh Racbn Plart Meat Milk ALl Pathsens*
L1
Radio~

Nolide mremyr fract.  mremvyr fract.  mrewyr fract.  mrawyr fract, mremyr fract.  mrewyr fract,  mremvyr  fract.
Cs-137  0.0008+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 7.3¢56-01 1.0000

Total  0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000+00 0.0006 0.0006+00 0.0000 7.365E-01 1.0000
*Sum of all water irceperdent ard deperdent pathvays.
i
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SumEry : CS137, resident child, 100002
File : CI37C0.R®

Total Dose Contributiors TDOSE(H,p,t) for Individal Radionuclides (i) ard Pathways (p)
As mram/yr ad Fraction of Total Dose At t = 1,000EHR years
Water Independent Pathways (Irhalation excludes radom)
Grourd Irhalation Raxkn Plart Meat Milk Soil
L
Redio-
Nclide wewyr fract. memyr fract. mremyr fract. mremdyr fract. mrenyr fract. mewyr fract. mrawyr  fract.

Cs-137 2.109%-01 0.9M67 6.095%6-08 0.0000 0.000E+00 0.0000 1.883c-(2 0.0819 0.000£+00 0.0000 0.000E+00 0.0000 3.308%6-0% 0.0014

Total 2.1096-01 0.9167 6.09%-08 0.0000 0.000£+00 0.0000 1.883-(2 0.0819 0.0006+00 0.0000 0.000E+00 0.0000 3.308E-04 0.00%%

i
Total Dose Contributions TDOSE(T,p, 1) for Individal Radionuclides (1) ad Pathways (p)
As mremyyr and Fraction of Total Dose At t = 1.000BHR years

Water Depervient Pathways
Water Fish Radbn Plart Meat Mitk AlL Patheays*

L 3
Radio-
Nclide mrawyr fract. mrawyr fract. mrenyr fract. mewyr fract. mranyr fract. mrenyr frect. mremdr  fract.

Cs-137  0.0006+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 2.301E-01 1.0000

Total 0.0006+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.301E-01 1.0000
*Sum of all water indeperdent ard deperdent patheays.
¥
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Summery : CS157, resident child, 10000m
File : C137CC00.RAD

Yotal Dose Cotributios TODOSE(i,p,t) for Individel Radiaiclides (1) ad Pathvays (p)
As mrenyyr ard Fraction of Total Dose At t = 3.000E+(2 years
Water Irdeperdent Pathuays (Irhalation excludes redon)
Ground Irhalation Rachn Plart Meat Milk Soil
Radio-
Nelide mremvyr fract., mranfyr fract. mremdyr fract., menir fract. mrewyr fract, mrewyr fract. mrewyr fract.

Cs-137 2.008E-03 0.9167 5.8046-10 0.0000 0.000E+00 0.0000 1.79%€-04 0.0819 0.000+00 0.0000 0.000E+00 0.0000 3.1506-06 0.0014

Total  2.008E-03 0.9167 5.806E-10 0.0000 0.000E+00 0.0000 1.793-04 0.0819 0.000E+00 0.0000 0.000E+00 0.0000 3.1506-06 0.0014

E
Total Dose Cattributions TDOSE(T,p, t) for Individal Radiawelides (1) ard Pathuys (p)
As mrawyr ard Fraction of Total Dose At t = 3.000E+(2 years
Water Depercint Pathways
Water Fish Radn Plant Mest Milk ALl Pathmays*
Radio-
Nclide mrawfyr fract. mrewyr fract. mrenfyr fract. mremfyr fract. mranyr fract. mrewyr fract.  mremfyr fract.

Cs-137  0.000e+00 0.0000 0.00CE+D0 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 2.190e-05 1.0000

Total  0.000E00 0.0000 0.0CCE+00 0.0000 0.000E00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 2.190E-03 1.0000
*sum of all water irdepercent and deperdent pathuays.
i
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Sumery : €S137, resident child, 100002
File @ CI37C00.R

Total Dose Contributions TDOSE(i,p,t) for Irdividal Radionuelides (i) ard Pathways (p)
As mranvyr and Fraction of Total Dose At t = 1,00064(5 years
Water Incepercent Pattsays (Irhalation excludes radm)
Grourd Irhalation Racbn Plat Meat Milk Soil
Radio-
Neclide mramfyr fract.  mreawyr fract. mrewyr fract. meawyr fract. mrewyr fract. mrewyr fract. mewyr fract.

Cs-137 1.6PME-10 0.9167 4.885E-17 0.0000 0.000£+00 0.0000 1.510E-11 0.0819 0.0006+00 0.0000 0.000E+00 0.0000 2.65%-13 0.001%

Total 1.&PME-10 0.9167 4.85%6-17 0.0000 0.000e+00 0.0000 1.51CE-11 0.0819 0.000e+00 0.0000 0.000E+00 0.0000 2.652E-13 0.0014

i
Total Dose Contributions TDOSE(T,p,t) for Individual Radicruclides (i) ard Pathweys (p)
i
As mrenvyr ard Fraction of Total Dose At t = 1.000E4B years
Mater Deperdent Pathways
Water Fish Rachn Plat Meat Milk AlL Pattwerys*
Radio-

Nclide memdyr fract., mremyr fract. mrewyr fract. mrenyr fract., menyr fract. mremfyr fract. mranyr  fract.

Cs-137 0.0006+00 0.0000 0.0006400 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.0006+00 0,0000 1.844E-10 1.0000

Total 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 1.844E-10 1.0000
*Sum of all water irdeperdent and deperdent pathways,
i
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Sumary @ CS137, residert child, 100062
File : CT37C000.RO

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Prircipal Radionclide Contributias Irdicated

gPa\rer*(t Prodict Branch DSR(j,t)  (mrevyr)/(eCi/g)
(i) (i) Fractio* t= 0.000e+00 1.000e+00 3.0005+00 1.000E+07 3.0006+01 5.000e+01 1.0006+02 3.000e+(2 1.000e+B
2.3585400 23048400 2.1996+00 1.8686+00 11732400 7.3656-01 2.301E-01 2.190E-03 1.844E-10

Cs-157 Cs-137 1.000e+00

*Brach Fraction is the cunulative factor for the j*t principel radiowclide daghter: OMERF()) = BRFIV*ERF()* ... BRF(}).

The DR ircluks contributias fram associated ¢half-life <= 0.5 yr) daghters.

i
Sirgle Radionuelide Soil Guidelires &(i,t) in pCi/g
Basic Radiation Dose Limit = &5 mran/yr
Nclide
¥
(i) t=0.00E+00 1.0008/00 3.000e+00 1.000Et01 3.0006+01 5.000e401 1.000E+02 3.0006HR 1.00E+B

Cs-137 10606401 1088401 1137801 1.338401  2.131E01 333801 1.087E+02  1.147E404  1.3568+11

Sumed Dose/Source Ratios DSR(T, 1) in (mremfyr)/(pCi/g)
ard Sirgle Radionuclide Soil Guidelines (1,1 inpCi/g
at tmin = time of minimm sirgle radiowclide soil guidelire
add at tmex = time of meximm total dose = 0.0006+00 years
Neclide Initial tmin DSR(T, tmin} G(i,tmin) DSR(T, trex) GC1, tmax)
) iizg (years) GCi/g Li/g)

Cs-137  1.000E+00 0.000e+00 235800 1.060E+01 2.3588H0  1.060E+01
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Summary @ CS137, resident child, 10000m
File  : CT3MCO0C.RID

Irdividal Nuclide Dose Sumed Over ALL Patherys
Parent Meclide ad Brarch Fraction Indicated
Nclide Parent  BRF(i) DOSE( ], 1), mrenyr
16} M t= 0.0006+00 1.000E+00 3.0006+00 1.0006+01 3.0006+401 5.0006+01 1.0006H2 3.0008+02 1.00054B

Cs-137 €137 1.0006400  2.3586+00 23046400 2.1996+00 1.8686400 1.1736+00 7.3656-01 2.301E-01 2.1906-(B 1.844E-10

BRF(i) is the brarch fraction of the parent neclice,

Irdividal Nuclide Soil Corcertration
Parent Nuclide ard Brarch Fraction Irdicated
Melice Parent  BRF(T) 8,0, Ki/g
gy = 0.0006+00 1.000E+00 3,000E+00 1.0006+01 3.000E+01 5.0006+01 1.000EH2 3000642 1.000E+B

Cs-137 Cs-137 1.0006400  1.0006+00 9.770E-01 9.3XE-01 7.9246-01 4.9756-01 3.1246-01 9.757E-02 9.289E-04 7.826-11

BRF(1) is the branch fraction of the parent ruclide.
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1.0

GENERAL INFORMATION

This Decommissioning Plan is intended to cover the scope and intent of actions necessary
for the effective remediation and post-closure verification for unconditional release of the
area known as the ‘Burial Mound’ at the Fort McClellan U.S. Army installation in Anniston,
Alabama. Elements of the work are delineated in sufficient detail to ensure that the efforts
are technically adequate and that adherence with requisite regulatory issues is maintained.

The present work is contracted to ATG, Inc. under Modification Number P00002 of
Contract Number DAAA(09-98-C-0039, by the Headquarters, U.S. Army Industrial
Operations Command, Project Number USA 98-046. The internal ATG project number is
10036.01.

Fort McClellan is comprised of three parts, the Main Post, the Choccolocco Corridor, and
the Pelham Range occupying 45,679 acres adjacent to Anniston, Alabama. The Main Post
encompasses 19,000 acres and contains the majority of the facilities. The Choccolocco
Corridor, approximately 4,500 acres, is leased from the State of Alabama and connects the
Main Post with the Talladega National Forest to the east. Pelham Range consists of
approximately 22,000 acres west of the Main Post.

The Army Base Closure and Realignment Committee (BRAC) has identified Fort McClellan
as an installation for closure. There are several radiological issues the Army must resolve
prior to closing the installation, and one of the most pressing items of concern is the ‘Burial
Mound’ previously used as a low-level radioactive waste disposal cell. The mound is
contaminated with Cs-137 and Co-60. Under the current tasking, ATG has determined
acceptable site-specific concentrations for use as guideline values and has developed the
comprehensive methodology to effect the removal and disposal of radiologically
contaminated material in the ‘Burial Mound’ and perform a survey for the unconditional
release of the area. Disposition of the primary and incidental secondary waste streams shall
be at Envirocare of Utah, or other licensed/authorized recipient.

1.1 QOrigination of Contamination

The history of the base included training exercises for the Army Chemical Corp. for
simulated large area radioactive contamination (fallout) from the surface detonation
of a small yield (less than 0.5 kiloton) nuclear weapon. The training concept was to
raise and lower sealed radioactive sources, and have students perform both ground
and aerial surveys to map the radiological fallout pattern. The training facility was
utilized to train Radiation Control Teams in support of nuclear weapons testing
performed by the Atomic Energy Commission (AEC). There was an AEC license
issued for use of the sealed sources.

There were two radiological training areas during the operational period of the mid
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1950's through May of 1973, referred to as Rideout Field. The first field, referred to
as “Old Rideout Field”, contained approximately 600 source storage wells and was
located north of Cane Creek, between West Perimeter Road and Centerline Road.
The second field, referred to as “New Rideout Field”, extended south of Cane Creek
along Centerline Road.

The Old Rideout Field used locally fabricated Co-60 sources and higher activity
commercially procured Cs-137 sources. While the Co-60 sources were used to
simulate a uniform fallout pattern, the Cs-137 sources were used to simulate hot
spots within the fallout pattern. The sources were raised and lowered manually from
their shielded storage positions, located approximately 6' below the ground surface.
An excessive number of leaking locally fabricated Co-60 sources contributed to the
formation of the on-site ‘Burial Mound’ for use as an interim on-site disposal cell.
The contaminated soil resulting from historically leaking sources was accumulated
and transported to the location which is now designated as the ‘Burial Mound’.

Characterization of the ‘Burial Mound’

A recent radiological characterization of the ‘Burial Mound’ was performed by the
U.S. Army Center for Health Promotion and Preventive Medicine (CHPPM),
reference Industrial Radiation Study No. 27-MH-0987-R2-97, Pelham Range Burial
Mound Site, Fort McClellan, Alabama, 29 August - 15 September 1995 and 14 - 28
January 1996. The survey followed much of the protocols of NUREG/CR-5849,
including background determination, walkover surface scans, hole logging, and
sample analysis. A total of 571 systematic random and select bias samples were
analyzed for radiological parameters. Both elevated Co-60 and Cs-137 were observed
in surface soil samples, but only elevated Co-60 was found in subsurface samples.
The observed range of concentrations of radioactivity were observed at 1.6 - 330
pCi/gm of Co-60 and 0.2 -179 pCi/gm of Cs-137, respectively.

There exists some concern regarding the observed heterogeneity of the ‘Burial
Mound’ as depicted in the CHPPM report. First, an isolated speck of significant Co-
60 radioactivity was discovered within one of the discrete surface soil samples. With
some effort, an object approximating the “eye of a sewing needle” in size was
isolated and determined to be 253,000 pCi / 0.0043 gram, which converts to a
specific activity (SpA) of 58.8 uCi per gram. This SpA far exceeds the Envirocare
Waste Acceptance Criteria (WAC), which for Co-60 is limited to 3.0E* pCi/gm, and
6.0E* pCi/gm for the Cs-137 limit.

The related concern is with the significant gamma readings recorded during hole
logging when samples from the bore hole and nearby indicated only trace amounts
of contamination. The trend leads toward a conclusion of significant heterogeneity,
and limits the credibility of sample results being actually representative of the
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existing source term. It may appear that both soluble and insoluble contamination
exists, and depending on the location of any sample, an aliquot being analyzed may
or may not be representative of the balance of the sample media. A remedy to ensure
a comprehensive screening of the entire soil population and to serve as a rule-out to
prohibit exceeding the WAC limits for SpA is engineered into this Plan. (See section
2.1.1).

ATG reviewed the characterization data and developed a Sampling and Analysis Plan
(SAP) to complete waste profiling of the ‘Burial Mound”’ for acceptance for disposal
at Envirocare of Utah in May 1998. On-site samples were collected by ATG during
execution of the SAP, and the samples were subsequently analyzed by Mountain
States Analytical, Inc. for the full suite of parameters. The original 10 meter x 10
meter grid was re-established, and 6 grids were discretely sampled to a depth of 6".
Samples were collected at 1' depth increments and field screened for gamma activity
prior to shipping for laboratory analysis. The locations of sampling for waste
profiling were recorded by their individual proximity within the original 10 m x 10
m grid pattern, as well as logging their respective GPS coordinates.

Preliminary acceptance of the ‘Burial Mound” waste stream as LLRW (low-level
radioactive waste) was received from Envirocare in October 1998. The requisite Pre-
Shipment samples were subsequently forwarded to Envirocare for their footprint
analysis in November 1998. Both the Waste Profile Record (EC-0230) and the Pre-
Shipment Sample Record (EC-2000) provided a tentative waste delivery date of
March 1999, and a tentative volume in the estimated range of 870 cubic yards. Note:
Final release criteria had not been determined during waste profiling, which resulted
in an estimated final volume being employed.

Summary of the Phyvsical Description

The actual ‘Burial Mound’ is observed as a slight elevation standing secluded from
adjacent woodlands and drainage areas by open land all around. The ‘Burial Mound’
is located at the northwest corner of Pelham Range, at the northern end of the Battle
Drill Area of Range 24C. The mound is oblong in shape and is approximately 25
meters long by 15 meters wide at coordinates 593300 meters East, 3732500 meters

North in Universal Transverse Mercator (UTM) Grid Zone 16. Ref: Industrial Radiation Study
No. 27-MH-0987-R2-97, U.S. Armny Center for Health Promotion ahd Prevenfive Medicine.

The mound is literally an irregular pile of soil to approximately 6' elevation above
the surrounding grade, and covered with light vegetation. The footprint encompasses
parts of six grids (10 m x 10 m), and contamination has been observed to a depth of
12' below grade.

The area surrounding the ‘Burial Mound’ is utilized as a training area for students at
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the U.S. Army Chemical and Military Police Schools, Active Duty Units, Reserve
Units and Alabama National Guard Units. Subsequent to BRAC action, the area
including the present ‘Burial Mound” is to be remediated and turned over to the State
for use by the National Guards in September 1999. Possible future occupancy may
include bivouacking National Guards, hunters, and trespassers.

License Status

The first AEC license (BML 1-2861-1) was issued to the Chemical School in 1957.
Although substantiating documents (shipping papers) have not been located,
reference is made to the proper disposal of all locally fabricated Co-60 sources.
Despite the reference to the proper disposal of all locally fabricated Co-60 sources,
one such source was found, recovered, and properly disposed of in 1985 from the

area referred to as the ‘Burial Mound’ Ref: Industrial Radiation Study No. 27-MH-0987-R2-97, U.S. Army Center
for Health Promotion and Preventive Medicine.

The radiological constituents of the ‘Burial Mound’ are presently accounted for
under existing NRC license number 01-02861-05, docket number 030-17584, for

gossession and ultimate decontamination and decommissioning activities Ref US- Amy
hemical School, Radiation Protection Officer, License 01-02861-05.

The pending remedial actions leading to the closure of the ‘Burial Mound’ as planned
herein shall be performed under the current specific radioactive material license
as implemented by the designated contractor. ATG, Inc. shall execute this Plan with
oversight of the radiological protection program by the licensee. The Nuclear
Regulatory Commission, Region 1l, is the responsible governing regulatory entity
having jurisdiction over the licensed radiological health program.

An urgency exists in the need for a timely license termination immediately upon
completion of the ‘Burial Mound’ site remediation. Other facility installations are
to undergo characterization in parallel to the ‘Burial Mound’ activities, and are
governed by the guidelines of a separate Plan. The base is to be closed under the
BRAC by September 1, 1999.



2.0

DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES

2.1

Decommissioning Objectives, Activities, Tasks and Schedules

The principal elements necessary to facilitate removal and disposal of radiologically
contaminated portions of the ‘Burial Mound’ are indicated in the following
breakdown. The end-goal of this remedial action is the timely and economical
extraction of known contaminated material from within the ‘Burial Mound” and
screening/sampling it to rule-out any isolated “hot spots” which may otherwise rival
the disposal facility WAC. Subsequent to addressing the impacted material from the
CHPPM characterization data, the balance of material in the impacted and
immediately adjacent grids will be excavated to the maximum depth in which
contamination has been found nearby, and the material will be direct surveyed for
sorting by concentration limits. Material will be either rejected as LLRW and staged
for disposal, or alternatively accepted for use as fill and staged for future replacement
in the excavation.

The soil will be monitored on a conveyor system with Nal detectors and a determined
sensitivity sufficient to meet the contaminant guidelines. Systematic samples will
be collected after monitoring for on-site laboratory analysis by gamma spectroscopy
to determine the correlation between scan instrument sensitivity and actual
concentrations in soil. Quality control measures will additionally include splitting
samples at a 10% frequency with a third party laboratory.

The waste will be loaded into Intermodal containers and shipped to Envirocare for
disposal, with little latency between staging and shipping. The remediated
excavation area and ultimately the grounds in the area of monitoring and material
staging will be surveyed and sampled following the protocols of MARSSIM. The
final status survey will be performed after the final waste shipment has been
completed. All samples collected during the verification survey will be analyzed
initially on-site to support early demobilization, and split with a third party
laboratory for comparative analysis.

A project Final Report will be prepared detailing the events of the remedial action,
referencing manifests and survey records, and including release surveys of equipment
and areas. Data analysis/reduction will be performed off-site, and will ensure
standardization of reporting units, statistical review for adequacy of data, and a
comparison of actual residual levels of radioactivity in relation to the prescribed
acceptable limits.



2.1.1 Decommissioning Objectives

The objectives of the decommissioning event governed by this Plan are:

2.1.1.1 Development and consensus adoption of site specific criteria for use
as guideline values for residual concentrations of the contaminants

of concern (i.e., Co-60 and Cs-137) in soil, with this task being
completed herein; Ref: Development of Derived Cleanup Guidelines for the Pelham Range Burial

Mound, Fort McClellan, Auxier & Associates, January 1999.

2.1.1.2 The removal of the material in the vicinity of the ‘Burial Mound’ and
immediately adjacent grounds;
Below Grade: 8 grids x 10 m x 10 m area x 3.65 m max depth = 2,926 m?
Slopes Sides: 14 x 10 m w. x 2.43 m depth x (4.88 m/2) L. 831 m?
Above Grade: 6 gridsx 10 m x 10 m area x 1.83 m max elev = 1,098 m®

In-Situ Volume: 4,855 m?
Fluff Factor (Volume factor attributed to soil conditioning) X13
Removed and Processed Volume: 6,311 m?

Ref. Attachments 1,2, and 5

2.1.1.3 In-line radiologically screening of soils via an automated conveyor /
monitoring system and segregation of materials into 1)impacted
(LLRW)[381 m® Jor [498 yd® | estimated, or 2) non-impacted
(backfill)[5930 m?] with proven instrumentation sensitivity and QC
verification by systematic sampling for laboratory analysis;

2.1.1.4 Shipment of LLRW to Envirocare for off-site disposal in a timely
manner;

2.1.1.5 Employing results of the preceding survey and progress
measurements for development of the verification survey following
MARSSIM, and early implementation in the field;

2.1.1.6 Decontamination and release surveys of materials and equipment, and
subsequent final waste shipment;

2.1.1.7 Submission of final report to ensure license termination prior to
September 1, 1999.

2.1.1.8 Partial re-mobilization upon regulatory approval for backfill and
closure of the excavation area.



TABLE 2.1.2 Decommissioning Activities and Tasks

2 Preliminary Discussion w/
Stakeholders to Reach Consensus

3 Develop Concentration. Limits to Meet
Dose/Risk Criteria

4 Resrad Code / Direct Gamma & Side
Pathways
5 Apply EPA Slope Factors / Risk Based

Criteria

6 Compare Designed Criteria to Pending
Instrument Sensitivities

7 Submit Results of Site Specific Dose
Assessment for Consensus Acceptance

Objective Activity Task Description
2.1.1.1 Develop Site-Specific 1) Preliminary 1 Detailed Review of Existing Source Identify key contaminants, physical area
Criteria for Residual Contaminant Planning Phase Term involved, and the range of existing
Concentrations in Soil (completed) concentrations.

Ensure that scenarios for modeling and
technical approach is mutually acceptable.

Apply reference data to conservative scenario
for first cut at dose assessment.

Apply reference computer code for
determination of the site-specific dose based
assessment

Cross-reference dose-based assessment to risk
based criteria.

Perform reality check to ensure that the
derived concentrations are within the
sensitivity range of instrumentation to be
employed.

Gain approval prior to adoption into the
Decommissioning Plan.

The development of site specific criteria
provides technically defended concentration
values with demonstrated minimal risk, while
additionally achieving some economical
advantage through ultimate waste volume
reduction over alternative default values.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.2 Remove Contents of the
‘Burial Mound” and the
Immediately Adjacent Grounds

1 Mobilization

1 Instrument Calibration

2 Refresher Training

3 Entry Bioassays

4 Travel

5 Site Specific Training

6 Preliminary Survey

7 Implement OE Avoidance Plan

Ensure that all necessary instrumentation to be
used in the field are in current calibration.

Provide necessary refresher training, i.e., 8-hr
HAZWOPER, off-site.

All project personnel to submit base line
bioassay (urine) samples for third party
analysis by gamma spectroscopy.

Ground travel to Fort McClellan, ~ one-half
day’s effort from Oak Ridge, TN, from which
the primary crew originates.

Documented site-specific training to the
Decommissioning Plan, the QA Plan, and the
HASP, as well as base requirements and
logistical review.

A preliminary radiological survey of the
general grounds to establish suitability for use
as staging / lay-down areas, and to determine
background levels for placement of the soil
monitoring system.

Perform OE survey of pile and immediately
adjacent grounds surface to avoid the prospect
of encountering ordnance and explosives on
the base. Provide continued surveillance
during excavation and soil monitoring phase.




TABLE 2.1.2 Decommissioning Activities and Tasks
Objective Activity Task Description

2.1.1.2 Remove Contents of the
‘Burial Mound” and the Immediately
Adjacent Grounds

1 Mobilization

Controls

8 Equipment Receipt / Set-up

9 Install Security Fencing and Erosion

10 Establish Control Points

11 Issue Radiation Work Permit (RWP)

Equipment will be received and set-up in
locations correlating to the results of the
preliminary survey.

Equipment to include: Office / Lab / break
area trailer, storage trailer, generators,
Powerscreen modified with monitoring
systern, skid steer loader, and track-hoe.

Orange safety fencing (4") will be placed
around the entirety of the controlled area
during construction on-site. Silt fencing will
be placed to prevent site erosion and/or cross-
contamination into/out from the excavation
area and the material staging location.

A single access will be designated for
equiprnent and vehicular traffic, and for
personnel ingress/egress. Personnel frisking
instrumentation will be maintained.
Equipment and vehicles will require an exit
survey if operated in the impacted area.

An RWP will be issued for the remediation, re-
characterization, and final survey of the Burial
Mound and adjacent grounds. The RWP
describes conditions and requirements for
working in the area.




TABLE 2.1.2 Decommissioning Activities and Tasks

Adjacent Grounds

2.1.1.3 In-Line Radiological
Screening of Soils for Segregation of
Impacted and Non-Impacted Material

1 Burial Mound
Remediation

2 Process Vegetation

3 Extract Known Contaminated Soil

4 Remove Balance of Area Soil

1 Prepare, Radiological Monitor, and Sort

Monitored Material

Objective Activity Task Description
2.1.1.2 Remove Contents of the 2 Burial Mound 1 Degrub Pile The existing underbrush and small deciduous
‘Burial Mound” and the Immediately Remediation vegetation will be removed from the Burial

Mound above grade pile prior to excavation.

All vegetation will be shredded on-site and
treated as LLRW for disposal.

The above grade pile and the areas of known
contamination per the CHPPM
characterization report will be removed and
monitored first. This permits early assurance
of monitoring sensitivity and allows self-
decontamination of the equipment by
subsequent abrasive action of soil material of
less probable contamination from distant areas.

The entirety of soil contents over the 8 grids
will be excavated to the 12’ depth, which is the
deepest observed penetration of contamination
observed at a single bore sample location in
the CHPPM report. All removed material will
undergo direct radiological screening.

Soil will be processed to break-up the hard
clay into a dispersable material, and transfer it
by an enclosed chute onto a 3' wide conveyor.
The conveyor is curved on the sides to contain
material, and has an active area for
conveyance of 2' wide. to detect less than the
site-specific concentration values prescribed.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.3 In-Line Radiological
Screening of Soils for Segregation of
Impacted and Non-Impacted Material

2.1.1.4 Shipment of LLRW to
Envirocare for Disposal

1 Burial Mound
Remediation

1 Prepare, Radiological Monitor, and Sort
Monitored Material Contd.

2 Material Sampling and Staging

1 Bulk Waste Packaging

An array of ten 2"x2" Nal detectors mated to
alarming ratemeters and calibrated to the
contaminants of concern make-up the
stationary monitor under which the conveyor
moves the soil. The speed is controlled along
with the distance from the detectors, which
results in an overall calibrated system with
sufficient sensitivity.

An alarm of any detector will result in a
manual system shut-down and rejection of the
material as impacted, requiring
containerization. Non-impacted soils will be
segregated from impacted material and staged
on clean ground cover. Systematic sampling
will be performed and on-site analysis
provided by gamma spectroscopy. QC
samples at a 10% frequency will be split for
third party analysis for verification.

Impacted material will be packaged in 22 CY
Intermodal containers with sliding rigid lids.

Impacted soil will be placed into the container
staged on the ground. Filling will be
monitored for manually limiting to
approximately 17 CY to maintain gross weight
requirements (density of ~ 1.35 tons/CY).




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.4 Shipment of LLRW to
Envirocare for Disposal

2.1.1.5 Verification Survey
Following MARSSIM

1 Final Survey

2 Waste Shipments

1 Design Sampling Strategy

2 Sample Collection

The expected (up to) SO0 m? of impacted soil,
vegetation, and PPE will be shipped in
campaigns of approximately 4 loads/day, with
10 shipping campaigns stretched out over the
soil monitoring period.

Employ recent remediation tasks and the
carlier CHPPM survey data for development
of the final status survey strategy. Area of
approximately 7 Class 1 survey units of ~1000
to 2000 m?, having been just remediated
and/or used for handling and staging
uncontainerized radioactive materials.

No Class 2 or Class 3 areas designated.

Determine the number of data points (random
samples) following statistical
recommendations of MARSSIM.

Determine number of data points for target
area and for background correlation.

Establish data quality objectives.
Integrate the survey strategy.
Tie-in the reference grid system, and install a

square grid (10 m x 10 m). Install the
triangular grid.




TABLE 2.1.2

Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.5 Verification Survey
Following MARSSIM

1 Final Survey

4 Data Evaluation

2 Sample Collection Contd.

3 Third Party Analysis

Cross-calibrate the 2" x 2" Nal field
instrument to the true exposure response of a
Pressurized lonization Chamber. Perform the
designed comprehensive scan survey
coverage.,

Collect the designated number of randomly
selected samples.

Provide necessary QA/QC.

Complete chain-of-custody records and ship
samples to third party laboratory.

Have all samples comparably analyzed by
gamma spectroscopy.

Results will be converted to standardized units.

Laboratory analysis and exposure rate
measurement QC data will be evaluated for
accuracy and precision. Any additional data
needs will be identified.

Annotate facility drawings to depict grid lay-
out and sample locations.

Graphically display concentrations on posting
plots and histograms for survey units and
reference area.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.5 Verification Survey
Following MARSSIM

2.1.1.6 Decontamination and
Release Surveys of Equipment; and
Final Waste Shipment

1 Final Survey

1 Demobilization

5 Data Interpretation

6 Report of Survey Findings

1 Decontaminate Major Equipment

Exposure data meeting acceptance criteria will
be evaluated using the Wilcoxon Rank Sum
test for each group of survey unit samples.

Soil concentration data will be evaluated using
the Student t-test. Any findings that are
inconclusive or evidence leads to the criteria
having not been met will be reported
immediately to ensure early project closure.

Results will be compared with DQOs
established during the design phase.

The final report will include survey procedures
and results, and will follow the general
guidance of MARSSIM.

Equipment will be decontaminated as soon as
its use on the project has been completed, and
decontamination/survey will be a parallel
activity with site release survey preparations.
The soil monitoring and handling equipment
will be decontaminated primarily by passing
large volumes of unaffected soif through it
during the course of screening the balance of
soil form the grids. The known affected
material will be handled first. Ultimately,
equipment will be freed of all clinging soil
product by manual abrasives and
supplemented by HEPA vacuum for debris
pick-up.




TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.6 Decontamination and
Release Surveys of Equipment; and
Final Waste Shipment

1 Demobilization

2 Survey Major Equipment for Release

3 Final Equipment Decon / Survey

4 Final Waste Shipment

5 Site Clean-up

All areas susceptible to contact with
contaminated material will be accessed and
direct surveyed for release. Swipe samples
will be collected and counted on-site. Survey
data will be recorded on equipment diagrams
to indicate the location of measurements.

The remaining site equipment will be decon
upon completion of the post-remediation
walkover scan survey of the grounds. Decon
will be performed on plastic lay-down areas.
Radiological surveys will be performed to
ensure effective decon efforts and to ultimately
verify that levels of residual activity are
acceptable for unconditional release.

Secondary wastes, including spent filters, PPE,
plastic, and deconned/removed residue from
equipment, will be packaged along with
impacted soil in the final Intermodal container.
The final waste container will be scheduled for
shipment in between the site remediation and
the final verification survey.

The work area will be restored to its condition
prior to remediation activities. Solid waste
will be removed, equipment containerized, and
the grounds leveled (i.e., tracks smoothed),
prior to performing the final verification
survey. No site conditions will be altered after
the verification survey has been completed.
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TABLE 2.1.2 Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.6 Decontamination and
Release Surveys of Equipment; and
Final Waste Shipment

2.1.1.7 Submit Final Report

1 Demobilization

1 Final Report

5 Site Clean-up Cont.

6 Exit Bioassays

7 Return Travel

1 Receive Third Party Analytical Results

2 Standardize and Compare Data

Equipment will be shipped and support
utilities will be removed upon completion of
the verification survey, aiso.

All site workers will submit a final bioassay
(urine) sample for third party analysis to
determine the extent of any uptake. Bioassay
results will be used to indicate the
effectiveness of the radiological controls
program when the TEDE is calculated along
with the contribution of external exposure. As
warranted, internal exposure will be assigned
and recorded for an individual.

The balance of project personnel will
demobilize upon completion of the final
verification survey.

10% of the final samples are to be shipped for
third party analysis by gamma spectroscopy.
The project budget assumes a routine TAT,
expecting ~ 3 weeks for data receipt.

Survey and sample results will be reviewed
and standardized, and the values will be
compared to the release criteria. Statistical
tests will be performed, and the acceptance or
rejection of results in meeting the criteria will
be determined.
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TABLE 2.1.2

Decommissioning Activities and Tasks

Objective

Activity

Task

Description

2.1.1.7 Submit Final Report

2.1.1.8 Closure

1 Final Report

1 Remobilization

2 Site Closure

1 Return Trave!l

3 Draft Narrative Report

4 Assemble Report & Supporting Data

2 Property Restoration

A description of the overall project effort will
be drafted to include major activities, waste
volumes, manifest copies, and the extent of
excavation and soil monitoring. The
established governing criteria will be displayed
along with the respective references,

Emphasis will be placed on the final status
survey (MARSSIM).

The narrative report, field data, and analytical
results will be compiled into a single submittal.
The goal is to complete work activities and
submit the report for contemplation of NRC
license termination prior to September 1, 1999,

A partial crew re-mobilization to the site will
occur upon notification of regulatory approval,
indicating verification and acceptance of the
site meeting conditions suitable for license
termination.

The excavated area of the ‘Burial Mound’ will
be backfilled with the stockpiled monitored
soil and imported clean fill, as necessary. The
area will be graded and contoured to match the
adjacent area.




2.1.3

214

Procedures

Execution of this Decommissioning Plan will be performed in accordance
with the project ‘Health and Safety Plan’, Appendix 1; the ‘Quality
Assurance Plan’, Appendix 2; the ‘OE Avoidance Plan’, Appendix 3; and,
internally approved ATG Field Operations Procedures submitted as
Appendix 4. All Field Operations procedures employed on the project have
been previously approved and implemented on earlier ATG / IOC projects of
similar scope and work activities. Any changes, additions, or revisions to the
procedures will be subject to a review process and require applicable internal
approval, as well as acceptance by the U.S. Army IOC Project Manager prior
to implementation.

Data and text should be updated, where relevant, by replacement of the
existing pages with the latest revised pages. All pages submitted to update,
revise, or add pages to the procedure(s) should show the date of change and
the change or revision number. A guide page listing the pages to be inserted
or revised, or pages to be removed, should accompany the revised pages.
When major changes are made, a revised table of contents should be
provided.

Schedule

The integrated schedule for the remediation of the Fort McClellan ‘Burial
Mound’ follows in Gantt chart format as developed using Microsoft Project.
Upon mobilization, the crew effort is assumed to be working five 10-hour
days per week on average.

The actual on-site duration for field activities in the screening of soils,
packaging and disposal of LLRW, and performing the final status survey
encompasses six calendar weeks. The critical path is the throughput of the
large volume of soil from the ‘Burial Mound’, subsequent depths, and
immediately adjacent areas. The productivity of the soil monitor is identified
in Section 4.0.

It is anticipated that project on-site activities will be performed during a
single ten-hour weekday shift, working five days per week. However, due
to the weather-related nature of the objective, the actual work may at times
by on a flexible schedule to permit elongation of production during optimal
conditions, and reduced site time when conditions jeopardize productivity,
i.e., wet conditions. The plan of the day will be communicated with site
representatives prior to schedule adjustments.
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ATG, Inc.

10C Project Nurnber LISA 98.048
Fort McClelian Burlal Mound Decommissioning Pian

T 124 L 37 At 44 | 418 ST

D | WBS | Task Name Duration Start Finish  [Pradecessor | F | T | S|WISTTIM FIT]S[W/S]T|MI FIT|SIWISITIM]F]T|S|W/S|T|M|FIT]|S|W|E

1 11 Planning Phase Bad| Mon 1/25/98 | Wed 5/28/98 “ i

2 1.1 Submit Draft Decommissioning Plan 1d| Mon 1/25/88) Mon 1/25/99 '

3 1.2 Preliminary Review / Meating 1d Tue 2/9/99 Tue 2/9/99 | 2FS+10d

4 1.3 Submit Decommissioning Plan 1d| Wed 217/89 ] Wed 2/17/99 | 3FS+5d

5 1.4 Regulatory Commaent Perlod A0d!  Thu 2/18/881 Wed 3/31/06 14

] 1.5 Final Plan Submission 10d Thu 4/1/89 | Wed 4/14/89 |5

7 1.6 Dacommissioning Plan Approval 18¢ Thu 4/15/89 Wed 5/5/89 16

8 1.7 Procurement 15d Thu §/6/98| Wed 5/26/88|7

§ 1.8 Schedule Coordination 15d Thu §/5/88 | 'Wed 5/26/68 888

10 2| Mobliizatlon 14d{  Thu 5/13/9¢9 Tua 8/1/89

1 2.1 {nstrumant Callbration 10d]  ThuB5M1399| Wed 5/26/98 | 888+8d

12 22 Refresher Tralning 3d| Mon 5/24/98| Wed 5/26/69 | 855 +12d

13 2.3 Entry Bloassays 14| Mon5/24/88| Mon 5/24/03] 1288

14 24 Travel 14| Wed 8/26/88 Thu 5/27/8918,8,11,12,13

15 25 Site Specifie Training 0841  Thu5/27/89 Thu §/27/89 ] 14

18 286 Preliminary Radiological Survey 0.5d| Thu 5/27/88 Frl 6/28/98 115

17 27 Surtace EO Survey 1d Fri 5/28/99 Tue 6/1/99 16

18 28]  Equipment Setup 1d]  Tue§/1/89| Tue €/1/99|17 { |
Profect: Decom. Plan Schedula Task Milestone Q Rollad Up Task Rolled Up Progress  IEEGEG_—_—_——
Date: Fri 1/8/99 Progress SN Summary M Rollad Up Milestone <>

CMAWY OCMOUNDDAD.MPP Frl 1/8/89
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ATG, tne.

10C Project Number USA 98-048
Fort MeClellan Burlal Mound Decommissioning Plan

8723 530 &/8 8/13 8720 8/27
ID | WBS | Task Name Duration Start Finish  |Predecesscr [S{SM[TIWIT[FIS|S MITIWITIFISISIMITIW|T|FIS|SIMITIWITIF|SISIMITIWIT F|SISIMITIW|TIFIS
19 2.8 Instalt Security / Sediment Fencing 1d Fri 5/28/99 Tue 6/1/89 116 i R O "
20 210 Establish Control Points 0. Fri 5/28/99 Fri 8/28/99 | 18
21 2.11 lasue RWP 0.2d Fri 5/28/69 Fri 6/28/69 )20
22 3| Burial Mound RemedIation 28.98d Fri 5/28/99 Frl 2/2/9%
28 3.1 Degrub Pile 0.5d Fri 5/28/99 Frl 5/28/99 | 21
24 3.2 Process Vegetation 0.5d Frl 5/28/89 Tue 6/1/99 | 2388+0.2d
25 3.8 Extract Known Contaminated Soll 4d Fri 5/28/98 Fri 6/4/99 23
28 3.4 Remove Balance of Area Solt 21d Fri8/4/09 | Woed 6/30/99 | 25
27 35 Screen, Monitor, Sort Soll 26d Fri §/28/98 | Wed 6/30/99]258S
28 3.8 Materlal Sampiing & Staging 28d Fri 5/28/89| Waed 6/30/99127SS
28 | 37|  BulkWaste Packaging 20d| Thub/10/98|  Fri7/2/98|2788+1d |
30 3.8 Expected Wastis Shipments 14,48d | Wed 8/18/00 Frl 7/2/09 | 25FS+10d
31 3.8.1 Expected Waste Shipmants 1 1d| Wed8/18/8| Thu6/17/98 : )
a2 3.82 Expected Waste Shipments 2 9] Wed 6/16/881 Thu/17/99 ﬂ
3| 383 Expected Waste Shipments 3 1d|  Frief1g/ee]|  Fri6/18/9 ‘.
34 384 Expectad Waste Shipments 4 1d|  Tue§/22/69| Tue 6/22/99
38 3.85 Expecied Waste Shipments 5 1d Thu 8/24/99| Thu 6/24/98
38 3.8.6 Expected Waste Shipments 6 1d| Mon §/28/89| Mon 6/28/99
Project: Decom. Plan Scheduls Task Milestons L 4 Rolied Up Task Rolled Up Progress  G—_—u———_——"
Date: Frl 1/8/99 Progress M—— Summary P—  Rolled Up Milestone >
CHAMAIOC\MOUNDDAD MPP Frl 1/8/99 Page 2
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ATG, |

ne.

10C Projact Number USA 98-046
Fort McClellan Burlal Mound Decommissioning Plan

/8 8/13 | 820 8727 | 7/4 7111 | 7/18 7725
10 | WBS | Task Name Duration Start Finish Prodecesaor [ W I F | ST T[S IM[WIFISIT TS| M{WIFIS|[T | TIS[MIWI[F Ss]T
37 3.8.7 Expected Waste Shipments 7 1d| Wed 8/30/88| Wed 6/30/89 . R i
L) 388 Expacted Waste Shipments 8 1d Fri 7/2/89 Pl 7/2/89
38 4| Final Status Survey 22d|  Thu /1798 Thu 7/15/89
40 4.1 Establish Background 1d|  Thu &/17/99 Fri 8/18/89 | 2758+15d
41 4.2 Re-astablish Grid 1d|  Wad 8/30/99 Thu 7/1/98 | 26,28,40
42 4.3 Walkovar Gamma Scan Survey 2d Thu 7/1/89 Tue 7/8/88 | 27,41
43 44 Exposure Rate Measurements 2d Thu 7/1/68 Tue 7/6/98 | 4288
44 4.5 Sampiing of Surface Soll 2d Fri 7/2/99 Wed 7/7/99 | 438S+1d
45 4.8 On-slte Sample Analysis 2d Tue 7/6/69 Thu 7/8/99 | 448S+1d
46 4.7 Third Party Analysis 1d| Wed7/14/88| Thu 7/15/98 | 45FS+5d
47 4.8 Final Remadial Action / Resample 1 Thu 7/8/99 Thu 7/8/88 | 45
48 § | Remeblilzation 8.1d| Wed 820/89{ Mon 7/12/28
49 5.1 Decontaminate Malor Equipment 2dj Wed 6/30/99 Fri7/2/99 ] 27 :
50 82 Maljor Equipment Surveys 2d Thu 7/1/99 Tue 7/6/99 ] 4988+1d g
81 5.3 Final Equipment Dacon / Survey 1d Thu 7/8/99 Fri 7/9/68 | 47
52 5.4 Final Waste Shipment 0.5d Fri?/9/99| Mon 7/12/99 | 47,51
83 5.5 Site Clean-up 0.5d Fri7/9/99| Mon 7/12/99 | 50,51
54 5.8 Exit Bioassys 0.1d| Mon?7/12/99| Mon 7/12/99152
Project: Decom, Plan Schedule Task Mllestone 2 3 Rofled Up Task Rolled Up Prograss  IEMImsmmmm
Dete: Fri 1/8/99 Progress IR Summary M Rolled Up Milestone <>

CMWIOCIMOUNDDAD.MPP Frl 1/8/99
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ATG, Inc.
100 Project Number USA 98-048
Fort McClalfan Burla! Mound Dacommissioning Plan

i /11 725 ! 8/8 8/22 ] /5 $/18 | 1
1D | WBS |Task Name Duration Start Finlah |Predecessor | F | T | S W] S| TIM][FITISTWI S| T[M[F T S W|S[TIMIFTT]
1] 57 Return Traval 0.5d| Mon7/12/89) Mon 7/12/95 |54 r
58 & | Final Report 19d|  Thu7/1549| Wed /1159
87 6.1 Recelve Analytical Results 14| Thu 7/15/88 Frl 7/18/09 | 45,46,47
58 6.2 Standardize & Compare Data 2d Fri7/23/89  Tue 7/27/89 | §7FS+5d
59 8.3 Draft Narratlve Report ad Tua 8/3/69 Frl 8/6/09 | 58FS45d
60 6.4 Asssmbie Repont & Supporting Data 5d Tue 8/3/89| Tue 8/10/99 | 5988
81 6.5 Submit Final Repert 1d]  Tue 8/10/99] Wed 8/11/99 |60
62 7| Licsnse Termination 37d| Wed 8/11%9 Frl 10/199
83 7.1 NRC Review of Report 20d | Wed 8/11/99 Wed 9/6/99 | 61
64 7.2 Third Party Conflrmatory Survey 1d|  Wed 9/15/89 Thu 9/16/99 | 83FS4+5d
88 7.3 Authorization to Backfili 1d]  Thu 9/30/99 Fri 10/1/89 | 64FS+10d %

88 8| Area Closure 3.78d Fri 10/8/89 | Thu 10/14/89

87 8.1 Partial Re-Mob 0.5d Fri 10/8/89 F1 10/8/99 | 66F 84+5d

88 6.2 Remove Safety & Silt Fencing 0.25d Fri 10/8/99 | Mon 10/11/99 | 67

[} 8.3 Push [n Staged Soll 1.5d| Mon 10/11/99! Tue 10/12/99 |68

70 8.4 Recelve & Place Imported Fill 0.5d| Tue 10/12/081 Wed 10/13/99 | 69

7 8.5 Final Greding 0.5d| Wed 10/13/98 | Wed 10/13/88 |70

72 8.8 Final Demob 0.5d| Wed 10/13/89| Thu 10/14/89| 73 ?
Projact: Decom. Plan Schadule Task M Milestone & Rolled Up Task R Rolied Up Progress M
Date: Fel 1/8/99 Prograss I Summary P Holied Up Mitestone
CMAWIOCIMOUNDDSD. MPP Fri 1/8/99 Page 4




2.2

Decommissioning Organization and Responsibilities

The project organization chart follows. The basic structure depicts the ATG
approach, with streamlining by project implementation under the current NRC
radioactive material license possessed by the site, which provides for
decommissioning of the ‘Burial Mound’. Additional benefit may be realized in the
prospect of naming the ATG project manager as the designated Radiation Safety
Officer for license coverage during any interim in which the facility RPO may be off-
site. The slated ATG project manager has served as the licensed Radiation Safety
Officer on sites governed by the States of Tennessee and Texas, and for NRC
licensees.

The project team provides for integrated activities during the project (see Schedule,
Section 2.1.4) to facilitate compressing the overall time on-site. Expertise is
provided in the areas of project management, construction / excavation, radiological
protection, health and safety, quality assurance, and in military explosives/ordnance.
Technical specialties also include the application of MARSSIM in the final status
survey, and experienced transportation brokerage of wastes into Envirocare. Key
project resumes are provided as Attachment 6.

The basic work force for the range remediation activities will consist of a Project
Manager with on-site QA responsibilities, Project Supervisor with combined Health
and Safety responsibilities, and a remediation team including 2 senior health physics
technicians and 3 decontamination technicians / operators. Supplemental crew
include one EOD/UXO Specialist, a health physics lab/count room technician, and
an 10C approved Broker during the waste shipment campaigns.

MARSSIM expertise is provided by a subcontractor, Auxier & Associates, including
Mr. Jim Berger who drafted the predecessor guide NUREG/CR-5849, and was a
contributor to the present survey protocol.
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Training

Each member of the project on-site crew will be trained and qualified as radiation
workers. Training records will be maintained on-site as part of meeting the Quality
Assurance Plan requirements. Training specific to the project will be performed
prior to the start of work activities by the Project Manager or the Health and Safety
Manager, and recorded on the Training Record (ATG Form 027). All training
records will be retained as part of the permanent project file.

Radiation worker training will include, but not be limited to the following subjects:

1) Radiation Worker Rights

2) Sources of Radiation and Contamination

3) Types of Radiation and Contamination

4) Units of Radiation and Radioactivity

5) Prenatal Exposure (Reg. Guide 8.13)

6) Biological Effects of Radiation

7 Concepts of Radioactive Contamination Control

8) Use of Anti-C Clothing

9 ALARA Concepts

10)  Emergency Procedures

11)  Use of Radiation and Contamination Detection and Measurement
Instrumentation

The personnel assigned to the Fort McClellan ‘Burial Mound’ project shall have
completed the 40 Hour Hazardous Waste Operator and Emergency Response
(HAZWOPER) training, and be current in the 8 Hour Refresher. Supervisory
personnel shall have completed the 8 Hour HAZWOPER Supervisor training, per 29
CFR 1910.120. All on-site personnel will be required to provide evidence of their
current OSHA training (29 CFR 1910.120 e.6) and Medical Certification (29 CFR
1910.120.1)

All respirator wearers will be trained on the specific use of respiratory protective
equipment and have documented evidence of current fit testing per 29 CFR
1910.134. Additionally, Site Specific Training will be performed to familiarize the
workers with the base and project specific and requirements. Supplemental site-
specific training will be documented on a Training Record (ATG Form 027), and will
be maintained as part of the permanent project file.

Contractor Assistance

Allied Technology Group, Inc. (ATG) is the prime contractor for the
Decommissioning of the ‘Burial Mound” at Fort McClellan. There will be no lower-
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tier subcontractors directly involved with performance of the on-site objective., with
the limited exception of the IOC-approved broker for shipping to Envirocare, Steve
Singledecker, contracted through ADF. All on-site personnel will be trained to and
abide by the site specific project Plans.

Auxier and Associates will provide off-site consultation for implementation of the
verification survey of the site using the MARSSIM protocols, and will provide
subsequent data evaluation. A local subcontractor will provide excavation services
for final site restoration, but will be involved only upon closure of site concerns
regarding radioactivity and UXO. An ATG representative will accompany final
restoration events to ensure that administrative controls are maintained.



3.0 DESCRIPTION OF METHODS USED FOR PROTECTION OF OCCUPATIONAL
AND PUBLIC HEALTH AND SAFETY

31

Facility Radiological History Information

The history of radioactive materials used at the base, and specifically the origination
of the ‘Burial Mound’ was described in Section 1.1. In summary, the base was used
for training exercises for the Army Chemical Corp. for simulated large area
radioactive contamination (fallout) from the surface detonation of a nuclear weapon.
The training concept was to raise and lower sealed radioactive sources, and have
students perform both ground and aerial surveys to map the radiological fallout
pattern. The training facility was utilized to train Radiation Control Teams in
support of nuclear weapons testing performed by the Atomic Energy Commission
(AEQ).

There were two radiological training areas during the operational period of the mid
1950's through May of 1973, referred to as New and Old Rideout Fields. A large
number of source storage wells were placed for use in the training exercises. The
majority of the sources used were locally fabricated Co-60 sources and higher
activity commercially procured Cs-137 sources. While the Co-60 sources were used
to simulate a uniform fallout pattern, the Cs-137 sources were used to simulate hot
spots within the fallout pattern. The sources were raised and lowered manually from
their shielded storage positions, located approximately 6' below the ground surface.
An excessive number of leaking locally fabricated Co-60 sources contributed to the
formation of the on-site ‘Burial Mound’ for use as an interim on-site disposal cell.
The contaminated soil resulting from historically leaking sources was accumulated
and transported to the location which is now designated as the ‘Burial Mound’.

A recent radiological characterization of the ‘Burial Mound” was performed by the
U.S. Army Center for Health Promotion and Preventive Medicine (CHPPM),
reference Industrial Radiation Study No. 27-MH-0987-R2-97, Pelham Range Burial
Mound Site, Fort McClellan, Alabama, 29 August - 15 September 1995 and 14 - 28
January 1996. The survey followed much of the protocols of NUREG/CR-5849,
including background determination, walkover surface scans, hole logging, and
sample analysis. A total of 571 systematic random and select bias samples were
analyzed for radiological parameters. Both elevated Co-60 and Cs-137 were observed
in surface soil samples, but only elevated Co-60 was found in subsurface samples.
The observed range of concentrations of radioactivity were observed at 1.6 to 330
pCi/gm of Co-60 and 0.2 to 179 pCi/gm of Cs-137, respectively.

Although the characterization data indicates less than extremely high concentrations,
there exists some concern regarding the observed heterogeneity of the ‘Burial
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3.2

Mound’ as depicted in the CHPPM report. First, an isolated speck of significant Co-
60 radioactivity was discovered within one of the discrete surface soil samples. A
discrete item with significant SpA exceeding the Envirocare WAC was found and
segregated.  The related concern is with the significant gamma readings recorded
during hole logging when samples from the bore hole and nearby indicated only trace
amounts of contamination. The trend leads toward a conclusion of significant
heterogeneity, and limits the credibility of sample results being actually
representative of the existing source term.

As a result of the earlier characterization, the ‘Burial Mound’ location was added to
the NRC license governing other radioactive materials usage, unrelated to this
decommissioning phase. Under the BRAC, Fort McClellan is undergoing closure
this year with a target of remediation to strive for submittal of a license termination
request prior to September 1, 1999.

Ensuring that Occupational Radiation Exposures Are As Low As Reasonably
Achievable (ALLARA)

All of the field work encompassed by this Plan will be performed in accordance with
the ATG Project Operational Procedures, included as Appendix 4. These procedures
provide information on equipment, special techniques, and practices that will be
employed on-site to ensure that exposures are minimal, in keeping with our corporate
ALARA policy. Instruction is provided for the use of Radiation Work Permits
(RWPs), contamination control practices, the respiratory protection program, and
hazard assessment for the appropriate application of personal protective equipment
(PPE). Additional project-specific instructions can be found in the Health and Safety
Plan, including the use of dosimetry devices and internal monitoring via air sampling
and bioassay samples.

A project worker dose projection has been established from data included in the
earlier characterization by the Center for Health Promotion and Preventive Medicine
(CHPPM) Report “Industrial Radiation Study No. 27-MH-0987-R2-97", Table F-3,
and in consideration of the project schedule, per the following:

. Maximum general area dose rate was 11.7 uR/hr @ 1 meter above the ground
surface of the burial mound at sample location BM C2-3.

. The referenced exposure (dose) rate was determined by a Reuter Stokes
Pressurized Ionization Chamber for which 220 counts of 5-second integrated

measurements were averaged electronically.

. The total work time for each individual on the site specifically at the ‘Burial
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3.5

Mound’ will be 10 hrs per day for 25 days for a total cumulative duration of
250 hours each. The conservative (worst case) assumption is made that each
individual will spend the entire work time in activities immediately above the
‘Burial Mound’.

. The total dose is estimated as: 11.7 uR/hr x 250 hours = 2925 microRem,
rounded to 3 mrem total per worker.

Health Physics Program

All QA audits, inspections, air sampling, personal protective equipment (PPE)
requirements, and surveys will be completed in accordance with Appendix 1, site
Health and Safety Plan, Appendix 2, project Quality Assurance Plan, Appendix 3,
Ordnance and Explosives Avoidance Plan, and Appendix 4, Field Operations
Procedures which are included a integral parts of this plan.

Contractor Personnel

ATG is the designated subcontractor assigned to implement this Plan to complete the
remediation project. There are no additional outside contractors to be affected by
radioactive materials associated with this effort. The MARSSIM consultation will
be per off-site communications, and the final restoration will be performed after
release of the site.

Radioactive Waste Management

The project objective is the removal of soil within the ‘Burial Mound’,
comprehensive radiological monitoring and systematic verification sampling for
appropriate sorting of the contents, and the final disposal of the LLRW fraction of
the total volume found to exceed the site criteria. Requisite excavation, material
handling, and soil monitoring will be performed in such a manner as to limit the
prospect for cross-contamination and eliminate the prospect of dilution of existing
elevated concentrations of radioactivity prior to or during the monitoring phase.
Results of the planned approach will include: 1) meeting the Envirocare Waste
Acceptance Criteria (WAC); and, 2) minimization of the final waste volume by
comprehensive screening and sorting.

3.5.1 Waste Profile
The ‘Burial Mound’ waste stream has been sampled and analyzed for the
necessary parameters to complete the waste profile for pursuit of acceptance
authorization by Envirocare of Utah. The Burial Mound was sampled by
ATG in May of 1998. Sample analysis was performed by Mountain States
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3.5.2

Analytical, Inc., and the Envirocare Waste Profile Record was completed and
submitted, referencing the CHPPM report for radioanalytical data.
Subsequent communications resulted in additional analysis of an archived
sample for clarifying radiological parameters.

Preliminary acceptance of the ‘Burial Mound’ waste stream as LLRW (low-
level radioactive waste) was received from Envirocare in October 1998. The
requisite Pre-Shipment samples were subsequently forwarded to Envirocare
for their footprint analysis in November 1998. Both the Waste Profile
Record (EC-0230) and the Pre-Shipment Sample Record (EC-2000) provided
a tentative waste delivery date of March 1999, and a tentative volume in the
estimated range of 870 cubic yards. Note: Final release criteria had not been
determined during waste profiling, which resulted in an estimated final
volume being employed.

The adoption of site-specific release criteria (Section 6.8.2) per development
of this Plan and supporting data permits refinement of the final waste volume.
Referencing the CHPPM report and enclosed Attachments 1, 2, and 5 along
with Appendix 6, an in-situ soil volume of approximately 383 cubic yards is
expected. The assigned volume expansion (fluff factor) of the primarily clay
material attributed to the soil excavation and conditioning for placement onto
the conveyor / monitor is +30%, resulting in ~ 498 yd>.

Waste Packaging

The ‘Burial Mound’ LLRW waste streams will be appropriately packaged
early after segregation from the unaffected balance of materials. Soils
exceeding criteria via the monitoring system and/or sample analysis will be
ultimately packaged in rigid-topped lined Intermodal containers. When not
being transferred, any staged waste material will be securely covered with
plastic on-site. Secondary wastes, including spent PPE, filters, and plastic
materials, will be bagged as it is accumulated throughout the project and
packaged with the soil waste stream in the Intermodals. The waste profile
will be amended as applicable to reflect the proportion of non-soil material
attributed to the secondary waste stream even at its slight volume ratio over
the original profile record for the straight soil, i.e., secondary waste estimated
at ~ 2% by volume, but easily less than 10%, and thus not impacting the
disposal category type of “soil-like” material.

Even though the profiled LLRW waste stream from the ‘Burial Mound’ is

represented by concentrations of radioactivity which are less than that
governed by D.O.T. regulations, the waste will be conservatively conveyed
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in lined Intermodal containers that meet the general design requirements of
a strong tight container as defined in 49CFR173.410. Additionally, the
container also complies with 49CFR173.420, meeting the description of a
sift-proof non-specification portable tank and closed bulk bin as defined in
49CFR171.8.

Should any impacted material be found to have concentrations of
radioactivity in excess of the Envirocare WAC, referencing specific limits of
3.0E* pCi/gm for Co-60, and 6.0E *pCi/gm for Cs-137, respectively, the
LLRW will be further segregated. Materials exceeding the Envirocare WAC
will be contained in D.O.T. packaging (drums) and staged for final disposal
at Barnwell under a contract modification.

The density of the clay type soil, depending on the current moisture content,
ranges from 92 to 112 1b./ft*. At the optimum moisture content of 13% and
slight recompaction during container loadout and subsequent resettling, the
average density of ~ 100 Ib./ft* is assumed. At 1.35 tons/yd®, the weight
becomes the limiting factor on content capacity. The net payload per
Intermodal container is limited to < 20 tons, providing a restriction by
packaged volume, i.e., 20 tons/1.35 tons/yd* = 14.8 yd®>. Thus the quantity
of waste packages required is derived from ~ 498 yd*/14.8 yd® = 34.

Waste Manifesting and Transportation

An TOC-approved broker will inspect the containers, contents, loaded
packages, and the transportation vehicle. All shipments will meet applicable
DOT requirements for packaging and transportation. Additionally, all
shipments will be in accordance with the IOC Standard Operating Procedure
‘Shipping Procedures for Unwanted Radioactive Materials’, May 1997.
Also, shipments will comply with ATG Field Procedures for loading, survey,
and transportation of radioactive materials per BR-003, Packaging Material
for Disposal; BR-004, Shipping of Radioactive Material and Waste; and, BR-
006, Brokering.

Dose-to-millicurie conversions will be established via the application of the
MicroShield code. Content weights for activity per container will be
established by volume/free-board measurement and off-site weighing of the
initial packages for assigning an observed density for subsequent use with
volume measurements, with subsequent confirmation vehicle weighing.

Note: Alternatively, bucket-scales may be obtained for the actual tracking of
individual package content weight by weighing the payload as it is placed.
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However, due to the relatively small quantity of the waste stream, the
application of bucket-scales may not be feasible.

Based upon both the concentration and the total activity per package, the
waste will be appropriately manifested and labeled. Packaging with DOT-
exempt material will not require vehicle placarding. It is expected that the
majority of packages will be classified as Limited Quantity and suitably
indicated per 49 CFR 173.421.

The Intermodals will be shipped in campaigns, picked-up by truck carrier at
one package per vehicle. Live load-out is not anticipated. The permitted
carrier will haul the manifested Intermodals to a railhead in Birmingham,
where they will be trans-loaded to rail cars. The transfer will be performed
by the carrier. Groups of the Intermodals will ultimately be shipped to the
designated disposal facility. Prior notification will be initiated in concert
between ATG and the carrier to the disposal facility. Subsequent tracking
will be provided by the carrier.

Waste Disposal

The Waste Profile Record has been preliminarily approved, permitting
acceptance of the waste stream for disposal as soil-like LLRW. The
approximately 13,446 ft> of waste will be disposed at Envirocare under an
existing contract held by the Army Corps of Engineers and administered by
the IOC for this project, or other approved disposal facility.

Note: The presented funding information, Section 8.0, does NOT include
disposal costs, which are to be borne by other than the remediation
contractor.



4.0

MONITORING, SORTING, AND DISPOSAL OF THE ‘BURIAL MOUND’

The entirety of material from the earlier eight 10 m x 10 m grids will be removed and
radiologically screened to eliminate the prospect of the inadvertent omission of significant
contamination attributed to the heterogeneity of the waste stream, coupled with the history
of stray specks of high SpA from failed radioactive sealed sources. Material from the top
8' of the sloped perimeter sides will also be removed to comply with OSHA trenching and
excavation requirements in lieu of exorbitant shoring efforts, and the resultant volume will
be treated as the balance of material for screening. The same methodology was recently
employed by ATG for the IOC at the Lake City Army Ammunition Plant in Missouri. The
contaminant there was Depleted Uranium fragments. The emissions from the Co-60 and
Cs-137 contaminants of the ‘Burial Mound’ provide greater sensitivity for detection.

4.1 Site Preparations

Pre-mobilization events will be completed as scheduled, including off-site refresher
training, updated physicals / fit-tests, instrument calibration, and final procurement
and logistical events. Mobilization to the site will be accompanied with site-specific
training, the assignment of TLDs and the collection of baseline bioassay samples for
third party analysis.

A preliminary radiological screening survey will performed in conjunction with
implementation of the OE Avoidance Plan, Appendix 3.

4.1.1 Site Set-Up

Plastic safety fencing will be installed around the perimeter of the entire site.
The office / break room / lab trailer will be placed just outside the controlled
area. Temporary support utilities will be imported, i.e., generator, lavatories,
handwash units, etc. Instrumentation will be set-up and checked to ensure
operability, including: -MCA with Nal detector and shield
-Ludlum 2929 dual alpha/beta counter(s)
-Drying Oven
-Soil Monitor (Multiple Ludlum 177 Alarming
Ratemeters with 44-10 2" x 2" Nal detectors)
-Ludlum Model 2221 Scaler/Ratemeter with
44-10 Nal detectors for field use
-Ludlum Model 3 with 44-9 GM probe (friskers)
-Bicron Micro Rem Meter
-Air Samplers

The locations of material staging, monitoring and pending segregation will
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be identified. The PowerScreen soil handling unit will be received and
placed for operation. The Nal detector array will be installed and tested for
start-up using sources initially, and then known impacted soil from the
“Burial Mound” after collection and on-site analysis by gamma spec.

The ‘Burial Mound’ surface will undergo a screening survey per the OE
Avoidance Plan to limit unexploded ordnance hazards. The surface of the
mound will be degrubbed, and the vegetation will be shredded and staged on-
site for packaging with the initial impacted soil. A comprehensive UXO/EOD
survey of the exposed mound area will be performed upon removal of the
vegetation.

Base-Line Survey

The location within the fenced controlled area, adjacent to the ‘Burial
Mound’ itself, which will receive the sorted “clean” material upon soil
screening, will undergo a baseline survey in parallel with the other set-up
activities. The objective is to assure that the ground is not radiologically
impacted in association with the ‘Burial Mound’ prior to covering it with a
significant volume of cleared material. Upon completion of the soil removal
and screening effort, the surface of the pending mound of monitored and
clean soil will be included in the Final Status Survey as a Class 1 area.

An area of approximately 1,200 m? slightly distant from the present ‘Burial
Mound’, but within the boundary of the site controlled area, will be initially
surveyed as if it represented a probable contamination area per the
MARSSIM protocols. Although the vicinity may represent the characteristics
of a Class 2 area more closely, it is prudent to perform a comprehensive
survey and sample at the higher frequency of a Class 1 area for greater
confidence in defense of early ground covering. The expanse of surface area
necessary to accommodate the balance of clean material after screening, up
to approximately 7,700 yd® uncompacted, is significant even with building
up. The initially surveyed and radiologically cleared receiving area could
feasibly be covered with up to 9' of compacted overburden during the course
of the project.

The grid locations will be marked and labeled for cross-reference to both
prominent landmarks and for overlay with the pending Class 1 site areas of
the Final Status Survey, Section 6.0. Also, see Attachments 2 and 4.

A comprehensive gamma walkover survey will be performed over the area.
Any locations identified with increased detectable gamma activity will be



marked for subsequent sampling and on-site analysis. Systematic sampling
will be performed per MARSSIM, and ten surface samples will be collected
systematically, beginning at a random starting location and adopting the
triangular pattern for subsequent locations. Initial analysis of the samples
will be performed on-site via gamma spectroscopy, and 10% of the samples
will additionally be submitted along with the completed chain of custody
record for third party (QC) analysis. Data from this baseline ground surface
survey will be included in the report package per Section 6.0.

4.2 In-Line Monitoring System

4.2.1

4.2.2

Upon completion of the initial set-up activities and the baseline surface
survey of the clean material staging area, excavation of the ‘Burial Mound’
will begin. Material will be excavated and removed from the pile and
grounds below, and conveyed to the monitoring system. The soil conveyor
/ monitor is a conventional PowerScreen system with a powered screen sizer
for culling any large items, a grinder for soil preparation (i.e., breaking up the
compacted clay) , and a discharge conveyor. The detector array is added by
ATG, and is a series of ten individual calibrated units comprised of alarming
ratemeters with Nal detectors, mounted over the conveyor.

Description

The conveyor has an effective width of 24", and a scraper for controlling the
maximum height/depth of the product conveyed. The throughput speed is
variable. The length of the conveyor is over 20', permitting ample opportunity
to stop the system in the event of an alarm and permit segregation of the
contaminated payload from other discharged unaffected material at the end
destination of the conveyor.

Sensitivity

The calculated sensitivity of the system is demonstrated in Appendix 5. At
a conveyor speed of 0.5 m/second, with the detectors at 6" above the
conveyor and the soil at a maximum depth of 3" on the conveyor, the
sensitivity is calculated to be 1.5 pCi/gm of Co-60 and 2.8 pCi/gm of Cs-137.

The site-specific DCGL,,’s (Derived Concentration Guideline Limits) per
Section 6.8.2 and Appendix 6 are shown to be 100 pCi/gm for Co-60 and 21
pCi/gm for Cs-137, respectively, to meet the NRC acceptable dose of 25
mrem/y. The strategy has been determined that compliance can be
demonstrated if the combined activity of the two radionuclides does not
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exceed the lesser value of 21 pCi/gm.

Actual alarm points in the field will be set at 1.5 times the background rate.
A 2" x 2" Nal detector will have a nominal background of about 8,000 cpm
at the soil conveyor/monitor (variable). Thus, the detector will alarm at
12,000 cpm, or 4,000 net cpm. This corresponds to a uniform contamination
level of 8.6 pCi/gm of Co-60 or 16.8 pCi/gm of Cs-137. Since Cs-137
produces a lower detector response, it is prudent to assume that the combined
activity is all Cs-137. In this case, the detector will alarm at 16.8 pCi/gm,
compared to a DCGL of 21 pCi/gm. This ensures that the concentration
criteria for any combination of Co-60 and Cs-137 will be satisfied.

Verification of Monitored Material

Impacted material tripping an alarm will be segregated by sacrificing the entire
length of contents over the halted conveyor as LLRW. Each positive hit represents
as much as 1 yd® of rejected material unless further sorted by hand or passed back
through the monitor. Rejected material will be sampled and analyzed on-site by
gamma spec to establish the correlation between monitor system response and actual
concentration by analysis. Additionally, batches of non-rejected material will be
initially sampled and analyzed on-site for comparison of monitoring system direct
measurement response and actual soil concentrations by sample analysis.

Sorting and Segregation of Waste Streams

An attempt will be made during excavation and removal of the ‘Burial Mound’ pile
and subsurface material, to extract the known contaminated locations first. The
CHPPM report has provided evidence of discrete areas of elevated activity
(Attachment 5), from which the present impacted volume estimate has been derived.
The early extraction of impacted material allows monitoring system assurance testing
with actual product, but more importantly, minimizes the prospect and/or appearance
of dilution of the impacted material with otherwise intermixed volumes of
uncontaminated or lesser contaminated material.

The operation of the conveyor / monitor will become relatively automated. As long
as the operable system has no alarms annunciating with the exception of shift start
and end point QC checks, the discharged clean material will be accumulated at the
end of the conveyor. The clean material pile will be conveyed and placed on the next
6"lift at the staging pile being constructed.

When an alarm goes off indicating elevated activity on the conveyor, the monitoring
technician halts the conveyor and flags the impacted area of material (i.e., chalk,
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lime). The remaining clean material stockpile at the discharge end of the conveyor
is removed entirely. The impacted material is then conveyed under the speed of the
conveyor to discharge the contents. As practical, the affected material will be
discharged into the awaiting equipment bucket for transfer directly to packaging. At
times when a high volume of material is found to be impacted, or when the capacity
of existing packages has been exhausted, impacted material will be placed on a
plastic barrier over the ground, accumulated, and moved to staging. Any impacted
materials on-site which cannot immediately be packaged will be enclosed with
plastic and secured.



EQUIPMENT SURVEYS

All equipment having come in direct contact with the suspect materials within the controlled
work area on-site will undergo limited decontamination (gross removal) and a formal
radiological release survey prior to permitting removal from the project site.

5.1

Regulatory Criteria for Unconditional Release

The limits for residual surface contamination shall conform to that prescribed in
“Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct, Source, or Special
Nuclear Material”, U.S. NRC, April 1993.

The site contaminants, Co-60 and Cs-137, are provided for in the associated table,
which lists them as:

NUCLIDES AVERAGE MAXIMUM REMOVABLE
Beta-gamma 5000 dpm/100 cm?® 15000 dpm/100 cm?® 1000 dpm/100 cm?®

52

53

emitters

Surface Surveys

Accessible surfaces of equipment will be surface surveyed by scanning with a
calibrated ratemeter and a GM pancake probe. Additional measurements will be
performed using gamma sensitive instrumentation, i.e., Micro R meter to rule-out any
obvious contamination which would warrant decontamination prior to the intensive
surface scan. Care will be made to ensure that select regions, including contact
points and intakes, are scrutinized intensely.

Data will be recorded in the field on sketches/diagrams of the components. Records
will include the name of the surveyor, date, equipment identification, instrumentation
by model, serial number, date of calibration, background rate, and observed gross
measurement readings. The survey will ultimately be corrected to include
standardized units of net dpm/100 cm*

Surface Samplin

Swipe samples will be collected of equipment surfaces during the survey. Swipes
will be counted on-site for both alpha and beta-gamma activity on a manual Ludlum
Model 2929. Swipe sample measurements will be documented to include the
technician, date, identification of individual swipe sample, instrument background
rates, instrument efficiencies, and gross count rate in each channel. The corrected
activity will be also recorded in units of net dpm/100 cm?.
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5.4  Instrument Selection
Table 1 lists the radiological detection and measurement instrumentation to be
employed for the survey activities, along with typical parameters and detection
sensitivities for the type of instrument and its application.
TABLE 1
INSTRUMENTATION FOR RADIOLOGICAL SURVEYS
Type of Instrumentation Background 4n Detector
Measurement Detector Meter Rate Efficiency | Sensitivity
Surface Scan GM Pancake Ratemeter 3760
beta-gamma Ludlum 44-9 Ludlum Model 18 50 cpm 0.1 dpm/100cm?
Surface Scan Gas Proportional Ratemeter 980
(alpha)-beta Ludlum 43-68 Lud. Model 2221 400 cpm 0.15 dpm/100cm?
Surface Activity Gas Proportional Scaler 638
beta (aipha) Ludlum 43-68 Lud. Model 2221 400 cpm 0.15 dpm/100cm?
RemovableSurface | Plastic Scint (ZnS) | 2 Channel Scaler 727
Activity - beta Ludlum 43-10-1 Lud. Model 2929 80 cpm 0.3 dpm/100cm?
RemovableSurface | Plastic Scint (ZnS) | 2 Channel Scaler 151
Activity - alpha Ludlum 43-10-1 Lud. Model 2929 3cpm 0.35 dpm/100cm?
Exposure Micro R Meter
Rates 1" x 1" Nal Ludlum Model 19 - - <1 uR/hr
Surface 2" x 2" Nal Ratemeter 8,000 - Cs-137> | 900 cpm/pR/hr
Dose Rates Lud. Model 44-10 | Ludlum Model 18 12,000 cpm Co-60> | 450 cpm/UR/hr
Scan sensitivity based on MDA (dpm/100cm?) = 4.65 ¥ Bkg (cpm)
Where Tc = Meter Response Time 2 x Tc (min)
A = Area of Probe
Eff x A/100

Surface measurement sensitivity based on MDA (dpm/100cm?)
2.71 + 4.65 ¥ Bkg (cpm) x Tc (min)

Eff x A/100 x Tc (min)




6.0 FINAL STATUS RADIATION SURVEY

6.1 Introduction

The area known as the Rideout Field, Pelham Range, Area 24C, at Fort McClellan,
Alabama, was used as a low-level radioactive material burial site (up to 1959) and
a radiological training area (mid 1960’s to 1972). The facility was used to train
Radiation Control Teams in support of nuclear weapons testing performed by the
Atomic Energy Commission (AEC). The training employed the use of sealed
radioactive sources that were raised and lowered to produce radiation fields similar
to those associated with fallout from detonation of a nuclear weapon. Students were
trained to perform ground and aerial surveys to map the radiation fields present.

The US Army Chemical Center and School training mission was transferred in 1973
from Fort McClellan, Alabama to the US Army Ordnance Center and School at
Aberdeen Proving Ground, Maryland. Records indicate that the radioactive materials
associated with the burial and training area (primarily Co-60 and Cs-137) were
removed and disposed of in off-site licensed facilities around this time. Although the
AEC licenses (BML 1-2861-1, BML 1-2861-2, and SNM 344) held by the U.S.
Army Chemical Center and School were terminated in 1973, a formal closeout
survey was not performed. Since no record of a formal close-out survey could be
located, the U. S. Army Toxic and Hazardous Materials Agency requested the U.S.
Army Environmental Hygiene Agency, currently the U. S. Army Center for Health
Promotion and Preventive Medicine (USACHPPM), to investigate these areas.

The Army Base Closure and Realignment Committee has identified Fort McClellan
as an installation for closure. The Fort McClellan Pelham Range will be licensed to
the Alabama Army National Guard (USACE, 1998). As part of this closure, the Fort
McClellan NRC radioactive materials license number 01-02861-05 will be
terminated. Termination of the facility licenses requires submission of a formal
decontamination and decommissioning plan. ‘

Previous surveys identified radiological conditions not suitable for unrestricted
release. Remedial actions are being planned and the U.S. Army 10C has requested
that their contractor design a final status survey to demonstrate the effectiveness of
remediation in satisfying applicable radiological guidelines for soil. This Plan
describes the scope, objectives, and methodologies of such a survey.

6.2 Results of Previous Radiological Surveys

Radiological surveys of the Burial Mound and several background areas were
conducted in August/September 1995 and January 1996 by the U.S. Army Center for
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Health Promotion and Preventive Medicine. Survey methods and results are
presented in “Industrial Radiation Study No. 27-MH-0987-R2-97, Pelham Range
Burial Mound Site, Fort McClellan, Alabama, 29 August —15 September 1995 and
14-28 January 1996” (USACHPPM 1996). These surveys included surface gamma
scans to identify discrete areas of elevated activity, gamma exposure rate
measurements at 1 meter above the surface, collection and analysis of surface soil
samples, collection and analysis of subsurface soil samples, and gamma logging of
subsurface sampling core holes.

Background exposure rates ranged from 7.2 to 10.2 puR/h. Background
concentrations of Co-60 and Cs-137 in soil samples (surface and subsurface) ranged
up to 0.1 pCi/g and 0.3 pCi/g, respectively. Radionuclides from the naturally
occurring uranium and thorium decay series and K-40 were present at typical
background concentrations.

Surface and subsurface surveys indicated that radiological conditions of most of the
Burial Mound are not significantly different than background. In two of the eight
100 m? survey grids, isolated locations of elevated activity were identified on the
surface of the Burial Mound by the gamma scans. Concentrations of Co-60 and Cs-
137 at these locations ranged up to 187 pCi/g and 179 pCi/g, respectively. Gamma
exposure rates at 1 meter above the surface ranged up to a maximum of 1.25 pR/h
above background on the Burial Mound. Subsurface gamma logging indicated
elevated gamma levels to a maximum depth of 3.1 to 3.6 meters below the
surrounding soil surface at four locations. Subsurface soil samples contained
concentrations of Co-60 and Cs-137 ranging up to 330 pCi/g and 12 pCi/g,
respectively. There was no evidence of other radionuclides at above-background
concentrations.

Site Description

The Burial Mound is located in a fenced portion in the northeast corner of the Pelham
Range. Mound dimensions are approximately 15 m x 25 m; the Mound is about 1.2
m above the surrounding surface and extends to a depth of approximately 3.7 m
below the surface. An area of approximately 9,000 m* , including the ‘Burial
Mound’, is the subject of this survey. The area of interest is generally level;
conditions of vegetative cover and presence of surface features are not known.

Organization and Responsibilities

The final survey will be implemented immediately upon completion of site
remediation activities by the same contractor, ATG, Inc. Refer to Plan section 2.2
for the organization chart. Note that additional health physics expertise is contracted
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6.6

6.7

through Auxier and Associates for final survey plan implementation (consult) and
data evaluation.

Purpose and Scope

The purpose of this Plan is to provide a framework for conducting a final status
survey of the soils at the Burial Mound site. The survey will determine the levels and
extent of residual radiological material, if any, in site soils and compare the current
radiological conditions with the guidelines established for the project (see Section
6.8.2).

Radiological Contaminants

The potential radiological contaminants are Co-60 and Cs-137 based on previous
survey results. Contaminants are present at varying concentrations and ratios.

General Approach

Guidance provided in the Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM) (DoD 1997) will be the basis for this survey. The MARSSIM
process was developed collaboratively by the Nuclear Regulatory Commission,
Environmental Protection Agency, Department of Energy, and Department of
Defense, for use in designing, implementing, and evaluating radiological surveys.
This process emphasizes the use of Data Quality Objectives (DQO) and Data Quality
Assessment processes, along with a sound program of quality assurance/quality
control. The “graded approach” concept is also used to assure that survey efforts are
maximized in those areas where there is the highest probability for residual
contamination or greatest potential for adverse impacts of residual contamination.
Examples of integration of the graded approach into the MARSSIM process include
use of site history, site conditions, equipment capabilities, and results as the survey
progresses to establish/adjust: degree of scanning coverage of a survey area, survey
unit size, sampling frequency, and criteria for evaluation of elevated measurements.

The primary focus of MARSSIM is to demonstrate compliance of a site or facility
with regulatory agency criteria for future use without radiological restrictions. This
type of survey is known as a “Final Status Survey,” and MARSSIM provides highly
prescriptive guidance for designing and conducting such a survey. On the basis of
prior surveys, residual contamination of Co-60 and Cs-137 in excess of the
established guidelines for unrestricted release (Section 6.8.2), is anticipated on
portions of this site. Remediation will therefore be performed to remove
contaminants to satisfy acceptable levels. It is anticipated that remediation will
include excavation and subsequent sorting of soil from the Burial Mound. An area
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will be identified for placement of the clean sorted soil. Soil determined to be clean
as a result of the sorting process will be spread out at a location inside of the fenced
area. This area will be surveyed in the same manner as the remainder of the site prior
to and following placement of the sorted soil. The Final Status survey will be
implemented, following completion of the remedial actions unit and prior to
backfilling or other restoration actions.

This Plan is based on information available at the time of its preparation. The
primary source of information used in the design was the “Industrial Radiation Study
No. 27-MH-0987-R2-97, Pelham Range Burial Mound Site, Fort McClellan,
Alabama, 29 August —15 September 1995 and 14-28 January 1996” (USACHPPM
1996). It is recognized that additional historic information on site operations,
conditions encountered at the time of the survey implementation, and findings as the
remediation and/or survey progress may require modifications to this Plan. If
modifications are determined necessary, they will be justified and documented,
including appropriate project approvals.

Field activities will include:

° surface gamma scans to identify potential locations of contamination,
L exposure rate measurements, and
] sampling of surface soil.

6.8 Survey Objectives

6.8.1 General

The objective of the survey described in this Plan is to determine the
radiological conditions of soils at the Burial Mound Site, following
remedial actions, for comparison with the guidelines established for
the project (see Section 6.8.2).

6.8.2 Radiological Guidelines

The following guidelines (also referred to as DCGLy,’s or Derived
Concentration Guideline Limits) for residual radionuclide
concentrations in soil have been established for individual
radionuclides (A&A 1999). The criteria developed for the Burial
Mound Site are 100 pCi/g Co-60 and 21 pCi/g Cs-137 in soil, based
on an acceptable dose of 25 mrem/y. The survey objective is to
demonstrate compliance that the combined residual concentrations of
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6.8.3

these two radionuclides are such that the total dose to an exposed
individual would be less than 25 mrem/y.

Radiological Survey Parameters

Surface scans of the ground surface will be recorded in count rate
(counts/minute (cpm) or counts / second (cps)); the primary purpose
of the scans will be to be identify locations where direct gamma
radiation levels are elevated, thus suggesting possible radiological
contamination in excess of natural background levels. Scanning
location and results will be recorded by hand. Relative instrument
count rate will be continuously monitored during scanning through
use of the audible response signal from the instrument. The estimated
scanning sensitivities are 3.4 pCi/g for Co-60 and 6.4 pCi/g for Cs-
137 based on a nominal background level of 10,000 cpm at the
ground surface with a 2” x 2” scintillation detector in the manual
scanning mode. (Table 6.4 of NUREG-1507). The scanning
technique is more sensitive for larger areas of contaminated soil. The
scan procedure would therefore be capable of identifying areas of soil
with Co-60 and/or Cs-137 contamination well below the dose-based
criterion.

Exposure rates in pR/h will be used as a surrogate measurement to
demonstrate compliance with the concentration criteria for Co-60 and
Cs-137 in surface soil. Twenty-one pCi/g of Cs-137 equates to an
exposure rate of 6 pR/h above background. The Co-60 concentration
associated with an exposure rate of 6 pR/h above background is 4
pCi/g—well below the dose-based criterion of 100 pCi/g. The use of
6 uR/h as a surrogate measurement for the DCGL,y, ensures that the
concentration criteria for any combination of Co-60 and Cs-137 will
be satisfied. Measurements of integrated counts in 0.5 minutes will
be performed at “data point” locations, described below, using the
2221/44-10 instrument combination. Count rate will be converted to
exposure rate (uR/h) using correlations determined by
intercomparison with a Pressurized lonization Chamber. Results will
be tested for compliance, using the non-parametric statistical
approach recommended in MARSSIM.

Soil samples will be collected at selected “data point” locations, and
analyzed by gamma spectrometry for Co-60 and Cs-137 content.
Concentrations will be reported in units of pCi/g, dry weight. Results
will be compared with the established criterion. Results will also be
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tested for compliance at the 95% confidence level, using the Student
t-test approach of NUREG/CR-5849.

Data Quality Objectives

To enable testing of data relative to guidelines, the USACHPPM has
established acceptable decision errors for this project. The Type I
(alpha) decision error to be used in data testing is 0.05; this provides
a confidence level of 95% that the statistical tests will not incorrectly
determine that a surveyed area satisfies criteria when, in fact, it does
not. The Type II (beta) decision error is also 0.05; this provides a
confidence level of 95% that the statistical tests will not incorrectly
determine that a surveyed area does not satisfy criteria when, in fact,
it does.

Data quality indicators for precision, accuracy, representativeness,
completeness, and comparability have been established.

. Precision will be determined by comparison of replicate
values from field measurements and sample analysis; the
objective will be a relative percent difference of 30% or less
at 50% of the criterion value.

. Accuracy is the degree of agreement with the true or known;
the objective for this parameter will be +/- 30% at 50% of the
criterion value.

. Representativeness and comparability do not have numeric

values. Performance for these indicators is assured through
the selection and proper implementation of systematic
sampling and measurement techniques. "

. Completeness refers to the portion of the data that meets
acceptance criteria and is therefore useable for statistical
testing. The objective is 90% for this project.

When the site is determined to satisfy the established guidelines, a
final report will be prepared, documenting the survey procedures and
results.

Background Levels
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Actual background levels of Co-60 and Cs-137 in soil and exposure rate were
determined for 2 site reference areas as part of the previous surveys (USACHPPM
1996). The values from the “Reconnaissance” Area survey will be used as a starting
point for survey design. Those levels are approximately: Co-60 in soil, <0.2 pCi/g;
Cs-137 in soil, 0.6 + 0.4 (1 o) pCi/g and exposure rate, 8.2 = 0.8 (1 o) pR/h.
Because these radionuclide concentrations in soil are less than 10% of the guideline
values, they are not considered present in background. However, the parameter
selected for demonstration of compliance, i.e. exposure rate, has a background level
(8.2 nR/h) that is greater than 10% of the guideline implementation value (14.2
uR/h), and is therefore considered as present in background. Prior to initiating field
survey activities, these values will be reviewed for appropriateness; additional
reference area(s) will be identified and direct gamma radiation levels and/or
radionuclide concentrations in soil determined, as necessary. The number of
background reference data points is discussed in Section 6.13. Background
measurements will be performed in the same manner as site measurements to permit
comparisons of site and background data by non-parametric statistical methods.

Testing for Compliance with Guidelines

As part of the DQO process, the null hypothesis for demonstrating compliance of
data with guidelines must be stated. The null hypothesis (H,) tested is that residual
contamination exceeds the acceptance criterion (guideline); by rejecting the null
hypothesis, the alternative hypothesis must be accepted and the finding of the
evaluation is that the site satisfies the guideline. In accordance with
recommendations of MARSSIM, the non-parametric Wilcoxon Rank Sum (WRS)
test will be used for this purpose because the survey parameter selected for
demonstration of compliance has an associated background. As a supplemental
evaluation, results of soil sampling will be compared with the dose-based criterion,
using the Student t-test as described in NUREG/CR-5849.

Classification of Areas by Contamination Potential

For the purposes of guiding the degree and nature of survey coverage, MARSSIM
identifies three classifications of areas, according to contamination potential. Class
1 areas have a potential for contamination that exceeds guidelines; Class 2 areas have
a potential for contamination, but it is unlikely that the contamination level exceeds
the average DCGL,,; and Class 3 areas are not expected to contain residual activity
in excess of background. Due to the relocation of the material previously present in
the Burial Mound during the sorting process, the entire area will be classified as a
Class 1 area and will be gamma scanned at essentially 100% coverage. No Class 2
or 3 areas are planned for this final status survey.
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6.13

Identification of Survey Units

The site will be divided into survey units following the general guidance of
MARSSIM Section 4.6. Approximately 10 Class 1 survey units, typically consisting
of approximately 1,000 to 1,700 m?, are anticipated. Division into specific survey
units will be performed at the time of the survey. Survey units will be assigned
unique two-digit identifiers and will be referenced to the grid coordinate at the
southwest corner of the unit.

Final designation of survey units will be performed after remediation is completed
and just prior to initiating post-remediation screening and the final status survey.

There will also be one reference area selected at the time of the survey.

Determination of Data Requirements

The survey plan takes advantage of the strong radiation signal from Co-60 and Cs-
137 to identify and quantify areas of soil contamination in the field. Exposure rates
will be used as a surrogate for the DCGLs to guide the remediation and determine
when remediation is complete and an area is ready for soil sampling. The soil
sampling ill be used to confirm that the remediation achieved the DCGLs for each
survey.

6.13.1 Exposure Rate Measurements

The Wilcoxon Rank Sum statistical test was used to calculate the number
of systematic exposure rate measurements needed to determine the status
of a survey unit. This test requires information on the following
parameters:

° The DCGL,, defined in Section 6.8.2;

° The Lower Bound of the Grey Area (LBGA) defined in
MARSSIM;

L The sigmas of the reported exposure rates in the reference (o,) and
survey (O,) areas;

° The decision error percentiles for the null hypothesis.

A&A has calculated a dose equivalent rate of 6 uR/h, above background,
at 1 m above the surface as a surrogate measurement for the DCGL,,’s for
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guideline concentrations of Co-60 and Cs-137 in soil. The DCGL,,, plus
the background average, is 14.2 uR/h. This is above the upper range of
measured background, 10.2 uR/h. If the 3 sigma background level of 11.2
is taken as the LBGR, and the DCGL,, as 14.2, then A, the width of the
MARSSIM “grey zone’ is:

A =DCGL,, - LBGR
=14.2 uR/h - 10.2 pR/h
=3 uR/h

Where,

DCGL,, = The Derived Concentration Guideline
EBGA = Lower Bound of the Grey Area

Once the width of the ‘grey area’ (A) is determined, the 1 sigma values of the
reference area (o,) and survey areas (o) are used to calculate the Relative
Shift. The Relative Shift is the ratio of the width of the ‘grey area’ to the
standard deviation of the measurements made within the survey units (A/o).
The one sigma values for the reference and survey areas have been
determined to be approximately 1 uR/h, based on survey results obtained
during the scoping/characterization phase. The relative shift is then
calculated to be:

Alc =3pR/Mh / 1pR/M =3

Where,
A = The width of the ‘grey region’ defined in MARSSIM, and

o = Sigma for the reference and survey areas.

MARSSIM recommends a range of 1 to 3 for the Relative Shift, A/o. Three
is within this range and will be used to determine the number of
measurements required.

Once the Relative Shift is determined, the information can be used in
conjunction with the acceptance decision errors on the null hypothesis to
determine the number of data points required. In this case, the null
hypothesis, (Ho) states that, for each survey unit, the residual radioactivity
exceeds the DCGL,, . Acceptance decision errors for testing this hypothesis
are set at 0.05 for both Type I and Type 1I errors.
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The number of data points for statistical testing the status of each survey unit
is obtained directly from MARSSIM (page 5-30, Table 5.3). The number of
data points for performing the WRS statistical test is 10 for each survey unit
(and the reference area). This number of samples includes an additional 20%
to account for missing or unusable data.

Sensitivities of proposed instruments and techniques are such that DCGL,,
concentrations can be identified by scans; additional data are not needed
for identifying areas of elevated activity.

6.13.2 Seil Sample Collection

Soil samples will be collected at the ground surface immediately below the
locations in which integrated direct gamma measurements are to be obtained
at the 1 meter elevation. Per the following sections 6.14 and 6.16.2, the
described frequency provides an initial estimate of 10 data points for each
survey unit. Approximately 70 samples, plus those of the reference area, will
be obtained from throughout the site. The soil concentration data collected
from these samples will be used in a Student’s t-test to confirm the status of
the survey unit.

Data Point Locations

MARSSIM recommends a triangular sampling pattern to increase the probability of
identifying small areas of elevated activity. This type pattern will be used for the
Burial Mound site, except where a triangular pattern is not practical, because of the
size and shape of a specific area to be sampled; for such situations, a square sampling
pattern may be used. For example a square pattern is more practical to install and
implement than a triangular pattern for survey areas having one dimension that is less
than the calculated average spacing between samples. The spacing (L) between
samples on a triangular pattern is determined by: ‘

L = [Survey Unit Area/(0.866) (number of samples)]'”

For a Class 1 survey unit area of 1,500 m*and 10 samples, the area represented by
each sample is approximately 150 m®. The spacing between samples on a triangular
pattern for this area is 4 m. If unusual survey unit dimensions and surface features
prevent collection of an adequate number of systematic data points for statistical
testing, additional points may be obtained from randomly selected locations within
the survey unit.

To establish a random-start triangular pattern for a Class 1 survey unit, start from the
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southwest corner of the survey unit and select a random starting point north and east
of this corner. Next, determine the grid coordinates of all locations within the survey
unit at 4-m intervals along the same east-west reference grid line as the pattern
starting point. Locate a point 3.5 m north (or south) and 2 m east (or west) of one of
these locations, and determine the grid coordinates of all the sampling locations
within the survey unit at 4-m intervals along an east-west reference grid line, parallel
to the initial line of sampling locations. Repeat this process until the entire area to
be surveyed is covered by the triangular pattern. For irregular shaped survey units,
where use of east-west and north-south grid lines may be inconvenient, the baseline
for the sampling pattern may follow the long axis of the survey unit to facilitate
implementation.

Instrumentation

6.15.1 Instruments

The proposed Instrumentation for the Burial Mound Site survey will be the
following, (or equivalent):

1) Ludlum Model 2221, scaler/ratemeter

2) Ludlum Model 44-10, gamma sensitive 2” x 2”” Nal detector
3) Reuter Stokes, Pressurized Ion Chamber RSS-112

4) Ludlum Model 19, Micro R Meter

6.15.2 Specifications and Uses

6.15.2.1 Ludlum Model 2221
1) Count rate meter set to the operating voltage and
input sensitivity characteristics of the detector in
use; ‘
2) Will be used as a scaler in continuous and timed

collection durations;

3) Will be used as the instrument to configure with the
Ludlum Model 44-10.

6.15.2.2 Ludlum Model 44-10

1) Gamma sensitive, 2”x2” Nal detector capable of
identifying minimum levels of < 21 pCi/gm and as
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referenced in final release of MARSSIM manual,
equation 6-10, and NUREG-1507. Exact MDC’s
for scans will be empirically determined upon site
arrival and gaining knowledge of site conditions for
surface efficiency and personnel for surveyor
efficiency.

2) The weighted cpm/pR/h is approximately 900 for
Cs-137 and 450 for Co-60.
6.15.2.3 Reuter Stokes RSS-112
1) The RSS-112 is a pressurized Jon Chamber and is
considered a primary standard.
2) Intended use will be to establish scintillator response
correlations.
6.15.2.4 Ludlum Model 19
1) The Model 19 is a 1”” x 1” Nal detector instrument.
2) Its primary use will be for exposure rate
measurements for exposure to occupationally and
non-occupationally exposed individuals.
3) Quality control will be measured against the RSS-112

PIC.

6.15.3 Maintenance and Instrument Control

All instrumentation will have current calibration (within the past 12 months,
or as recommended by the manufacturer). Daily performance checks will be
conducted in accordance with individual instrument use procedures. These
performance checks will be performed prior to and following daily field
activities and at any time the instrument response appears questionable. Only
data obtained using instruments that satisfy the performance requirements
will be accepted for use in the evaluation.

6.16 Final Status Survey Implementation

6.16.1 Gamma Scans



6.16.2

6.16.3

6.16.4

Following remediation and/or prior to conducting sampling, screening
gamma scans will be performed over 100% of surfaces of Class 1 survey
units. The surveyor will advance at a speed of approximately 0.5 m/s while
passing the detector over the surface in a serpentine pattern. Audible
response of the instrument will be monitored, and locations of elevated
audible response that are identified will be noted. Based on Section 6.8.2 of
NUREG-1507, an increase of 1500 to 2000 cpm is detectable over an
ambient level of 10,000 cpm (typical background level for a 2-inch x 2-inch
Nal detector). Differences in fill materials, surface covering, structures, and
source-to-detector geometry due to excavations and site topography will
result in variable ambient direct gamma radiation levels. Therefore, the
actual ambient background for a survey unit will be determined at the start
of the survey and a scanning response, which is detectable above the
background level, will be set as the investigation or screening level,
indicating potential contamination exceeding guideline concentrations. As
site survey data are collected and evaluated, correlation of instrument
response with radionuclide concentrations will be developed to facilitate field
identification of locations of elevated activity in excess of site-specific
removal goals. Locations exceeding screening levels will be investigated
and, if appropriate, remediated; following any remediation, scanning will be
repeated to demonstrate effectiveness of the removal actions.

Direct Exposure Rate Measurements

Exposure rate measurements will be performed at systematic data point
locations in accordance with the procedure, using a Ludlum Model 2221
meter with a Ludlum Model 44-10 gamma scintillation detector. The
measurements will be performed at 3.3 ft above the surface by integrating the
count for 0.5 minutes. The Pressurized Ionization Chamber will be used to
develop a correlation between the instrument response and true exposure rate.
Project-specific forms will be used to record data.

Soil Sampling
Soil samples of approximately 1 kg will be obtained to a depth of 15 cm;
samples will be packaged and uniquely identified in accordance with

chain—of—custody and site-specific procedures.

Sequence of Field Activities

The sequence of activities will be as follows:
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If deemed necessary, select a reference survey unit of a similar
geological nature to the Mound Burial Site, but not impacted by
radiological contamination. Perform 10 exposure rate measurements
in this reference area. Measurement locations in the reference survey
unit will be selected randomly or systematically, depending on the
size and dimensions of the area. The reference locations of each of
the samples must be documented.

Determine ambient background direct gamma levels for gamma
scintillation detectors and establish action levels to correspond to
instrument responses, which are detectable above these ambient
background levels.

Establish reference grids for survey areas and establish boundaries of
survey units. Establish pattern for data points (Section 6.14).

Conduct surface gamma scans. Identify locations of elevated direct
radiation and remediate and/or conduct sampling to determine the
extent and concentrations of areas of elevated activity.

Establish random-start sampling location patterns.

Perform exposure rate measurements. The actual number of
systematic measurements will depend on the actual area and pattern
of excavation and results as the survey progresses.

Perform on-site sample analysis by gamma spectroscopy and send
split samples (QC) accompanied with the appropriate chain-of-
custody record, to a qualified laboratory for confirmatory analysis at
a frequency of 10% of the total sample population.

Area Number of Survey Samples/Survey Unit | Total
Classification Units Measurements
Reference Area 1 10 10
Class 1 7 10 70

6.16.5 Sample Analysis

Samples will be transferred to a radio-analytical laboratory for analyses in




accordance with documented laboratory-specific standard methods. Samples
will be dried and homogenized. A portion of each sample will be sealed in
calibrated-geometry containers and then analyzed by high-resolution gamma
spectrometry. Concentrations of Co-60 and Cs-137 and members of the
natural uranium, thorium, and actinium decay series, which may be identified
by the spectrometry analysis software, will be determined. In accordance
with MARSSIM, analytical techniques will provide a minimum detection
level of 50% of the individual radionuclide DCGL,, values for all primary
contaminants, with a preferred target minimum detection level of 10% of
these individual radionuclide DCGL, values.

6.16.6 Investigation Levels

Direct radiation levels, identified by scans, that indicate potential residual
radioactive contamination above background, will be investigated to identify
the source, level, and extent of such residual activity. Areas that contain
residual radioactivity concentrations of individual radionuclides or sum-of-
ratio concentrations above respective guideline values and remediation goals
will also be investigated. Depending upon the levels, extent, and other
conditions of contamination, additional sampling and/or measurements may
be performed to resolve uncertainties, and data reevaluated. Remediation
will be performed, if required, and the location resurveyed.

6.16.7 Quality Control Measurements

A minimum of 5% replicate samples and exposure rate measurements will be
performed for field quality control purposes. Other quality control activities
are incorporated into specific field survey procedures.

6.17 Data Evaluation

6.17.1 Data Assessment

All data will be reviewed for conformance with indicated procedures and
plans. Results will be converted to appropriate units for comparison with
criteria and necessary calibration/correlation adjustments performed. All
measurement data will be reported in the standard format of X +/- Y (2 0)
and detection capability.  Laboratory analyses and exposure rate
measurement QC data will be evaluated for accuracy and precision. Data not
meeting design quality objectives will be identified. Additional data needs,
if any, will be identified.
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6.17.2

6.17.3

. Scan data, locations of elevated direct radiation levels, and sampling
locations will be identified on facility drawings.

. Tables of radionuclide concentrations in each sample from the
reference area and each survey unit will be prepared.

. Individual sample concentrations will be graphically displayed on
posting plots and histograms for each survey unit and reference area

for visual identification of trends.

Data Interpretation

Exposure rate data meeting acceptance criteria will be evaluated using the
Wilcoxon Rank Sum test. The Wilcoxon Rank Sum test (the method
described in Appendix I, Section 11 of MARSSIM) will be conducted for
each group of survey unit samples; the reference area sample set will be used
for each of these tests. If the WRS test results in rejection of the hypothesis,
the test has demonstrated that the survey unit satisfies criteria for unrestricted
release. If the data do not reject the hypothesis, a site-specific risk
assessment will be performed to determine options for further action.

Soil concentration data will be evaluated using the Student t-test. Findings
that are inconclusive because of additional information needs and findings
that criteria have not been met will be promptly reported within the project
organization structure for early resolution.

Comparison with Project Obijectives

Overall project results will be compared with DQOs, established during the
design phases of the project.

Report of Survey Findings

Survey procedures and results will be documented in a report, following the general
guidance for Final Status Survey Reports in draft NUREG/CR-5849 (NRC-1992),
and submitted by ATG.
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PHYSICAL SECURITY PLAN AND MATERIAL CONTROL AND ACCOUNTING

PROVISIONS IN PLACE DURING DECOMMISSIONING

This section is not applicable. Fort McClellan is still an active base and security and material
control are conducted by the U.S. Army.



8.0

FUNDING

The following cost estimate depicts the turnkey pricing for the entirety of project execution,
from mobilization through remediation, final verification, and return for site closure upon
regulatory release. Management, technical and labor support, travel and living expenses,
normal consumables (plastic, PPE, etc.) and rentals are provided for the projected level of
effort. Waste packaging and transportation is provided for an estimated volume of LLRW
up to 500 yd® of impacted soil and secondary wastes. Waste volumes in excess of 500 yd®
would require negotiation of unit rates to accommodate the extended schedule and additional
transportation costs.

U.S. Army Fort McClellan  HQ, 10C Project Number USA 98-046 Phase I1

Burial Mound' Decommissioning Funding

Direct Labor $ 72,709
Fringe, P/R Tax, Workmans Comp. $ 20,569
M&IE $ 31,847
Travel $ 6337
Supplies $ 21,952
Rental $ 74,818
Freight $ 1,620
Analysis $ 14,100
Telephone $ 2,000
Direct Cost $245,951
Overhead 52.47% $129,051
Subcontractors $130.850
Subtotal (G&A Pool) $505,852
G&A 18.23% $ 92,217
Subtotal $598,069
Fee 12.0% $ 71.768
Subtotal $669,837

Facilities Cost of Capital
0.537% of Total Cost $ 1,321
4.001% of Total Cost through Overhead $ 20,239
Total Phase Cost Estimate $691,397
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1.0 Introduction

1.1 Background

Fort McClellan is an army base sited on 45,679 acres adjacent to Anniston, AL. A part of the
base, known as Rideout Field, served as a radiological training area from the mid 1950’s through
May of 1972. The radiological training area was decommissioned and some contaminated soil
was excavated and moved to a burial mound located in the northwest corner of the Pelham
Range. This mound, called the Pelham Burial Mound in this report, contains elevated
concentrations of Co-60 and Cs-137.

1.2 Objective

The Army Base Closure and Realignment Committee has identified Fort McCellan as an
installation for closure. Fort McCellan will therefore be closed, and the Pelham Range will be
licensed to the Alabama Army National Guard (USACE, 1998). As part of this closure, the
Fort’s NRC radioactive materials licenses 01-02861-05 will be terminated. Termination of these
licenses requires submission of a formal decontamination and decommissioning (D&D) plan.
Cleanup levels form an integral part of this D&D plan. This report is intended to present the
site-specific derived cleanup guidelines proposed for the Pelham Range Burial Mound and to

document the method used to derive them.

1.3  Organization of the Report

The remainder of this report is organized into four sections. Section 2, contains a description of
the approach used to derive the cleanup goals. Section 3 contains the results of the exposure
assessment performed on selected receptors. Section 4 presents the DCGL’s and summarizes the
report’s recommendations. Appendix A contains the modeling parameters and results that form
the basis for the DCGL’s developed in this report.
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2.0 Description of Approach

In order to terminate an NRC radioactive materials license and release a site, a licensee must
demonstrate that the site is suitable for release in accordance with the criteria for
decommissioning in Subpart E, “Radiological Criteria for License Termination,” of 10 CFR 20,
“Standards of Protection Against Radiation.” This report uses site-specific information to derive
the release criteria that must be met before the license can be terminated and the site licensed to
the Alabama Army National Guard. These criteria are based on an annual dose limit of 25
mrem/y to the group of individuals reasonably expected to receive the greatest exposure to
residual radioactivity, assuming reasonable and expected use of the land in the future.

Information on the site was assembled and analyzed to develop a conceptual model of the site.
This model provided a basis to identify the important sources of contamination, principle means

of release and environmental transport, and likely receptors, both now and in the far future.

Once these had been identified, site-specific dervived cleanup guidelines (DCGLs) were
calculated using RESRAD version 5.82 (ANL, 1995). RESRAD was developed partially under
contract with the NRC and is widely used in the decommuissioning industry for calculating doses

and soil cleanup criteria.
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3.0 Exposure Assessment

The purpose of an exposure assessment is to estimate the nature and magnitude of exposures
from a site under current and plausible future conditions. This is accomplished by following a

phased approach that involves the following tasks:

¢ Characterizing the exposure setting on and around the site,
e Identifying potentially complete human exposure pathways, and

e Quantifying the magmtude of plausible contaminant intakes by hypothetical receptors.

This section presents a description of the methods used to evaluate exposures from Pelham
Mound, and the results of that assessment. The setting and physical characteristics of the Site are
summarized below in Section 3.1. Section 3.2 presents the conceptual model describing the
sources, contaminant migration, receptors, and exposure routes evaluated for the Mound. The
methods used to quantify potential intakes by plausible receptors and the estimated intakes are

presented in Section 3.3.

3.1 Characterization of the Site

The following sections summarize information on the physical settiﬁg of the site, its history, and
its current and projected uses. For more detailed information on these and related subjects, see
the Industnial Radiation Study No. 27-MH-0987-R2-97 (USCHPPM, Jan 1996).

3.1.1 Physical Setting

Fort McClellan is an army based sited on 45,679 acres adjacent to Anniston, AL. It is divided
into three areas: the Main Post, the Choccolocco Corridor, and the Pelham Range. The Pelham
Range Burial Mound is located at UMT coordinates 593300 E, 3732500 N, which is near the
northwest corner of Pelham Range, on the northern end of the Battle Drill Area of Range 24C.
The mound is oblong in shape and is approximately 25 meters long by 15 meters wide. It
extends to three to four meters below grade, and is piled up to approximately two meters above

grade in places.

3.1.2 Site History

Part of the area known as Rideout Field served as a radiological training area from the mid

1950’s through May of 1972. The area was also used as an active radiological material burial
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site as late as 1959. Best information indicates radioactive low-level laboratory waste and
contaminated dirt were collected and placed in one burial mound located in the northwest corner

of the Pelham Range.

3.1.3 Land Use

The area surrounding the burial mound has historically been used as a maneuver training area for
students at the U.S. Army Chemical and Military Police Schools, and by Active Duty, Reserve,
and Alabama National Guard units. The area will continue to be used as a maneuver training
area for the foreseeable future. The potential for unexploded munitions also exists in some areas
of the Pelham Range'.

Because of its future use and the potential danger to the public from unexploded munitions,
access will generally be restricted to authorized personnel only. This restriction will be enforced

by limited access along controlled roads, and physical barriers like fences and gates.

3.1.4 Conceptual Model of the Site

The conceptual model for the Pelham Range Burial Mound has been developed to provide the
basis for identifying and evaluating the potential risks to human health from radioactive
materials at this site. This model presents the relationships between the following elements

necessary to construct a complete exposure pathway:

» Sources and contaminants
+ Release mechanisms

e Transport pathways

+ Exposure routes

« Receptors

Figure 3-1 presents the conceptual model for potential human exposure to the contaminants
detected in the Bunial Mound soil. The objective of this conceptual model development and the
concurrent analysis of potential exposure routes and receptors is to focus subsequent efforts on
those pathways and sources that drive the potential impacts on human health risk.

' The Decommissioning Plan includes an OE Avoidance Plan to elminate an unexpected encounter (with odnance and
explosives).

A&A/mkb 02/12/59 10:13 AM
PelhamBuriaiMound DCGLs.doc



The conceptual model illustrated in Figure 3-1 traces the exposure pathways and receptors for
the Mound from the source through likely release mechanisms and exposure routes to potential
receptors. The conceptual model also indicates which exposure routes are carried through the

quantitative dose assessment for each receptor under current and far-future land-use scenarios.

3.1.5 Sources and Release Mechanisms

The radionuclides of concern at this site are Co-60 and Cs-137. This material is mixed with soil
and the soil has been collected into a discrete pile that extends both above and below grade level.
This burial mound is the principle source of radioactive material at this site, and it is localized in

a relatively small, discrete area.

The exposed surface of the pile is subject to limited water and wind erosion. In addition,
rainwater percolating through the pile may mobilize one or both of the contaminants. The
impact of these releases are expected to be minimal during the study duration, but they are

included for completeness.

3.1.6 Potential Transport Pathways

If released, these contaminants could be transported by wind, surface water, or groundwater to
the vicinity of the receptor. In addition, plants may absorb some contaminants via root uptake.
Each of these pathways has been included in the exposure assessment calculations made in this

report.

3.1.7 Potential Exposure Routes

A receptor can come into contact with the Co-60 and Cs-137 in the Mound in a variety of ways,
generally as the result of a receptor's behavior or lifestyle that brings him/her into contact with a
contaminated exposure medium. This assessment defines a route mechanism as a stylized

description of the behavior that brings a receptor into contact with a contaminated medium.

An exposure route describes how a radionuclide may enter or affect the human body. Exposures
are divided into two types: internal exposures and external exposures. Internal exposures occur
when contaminants are introduced directly into the human body through inhalation and
ingestion. External exposures do not require physical contact and occur when a receptor is close
to Co-60 or Cs-137. Such exposures result in the irradiation of an individual by penetrating

radiation from the radioactive source.
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Figure 3-1 Conceptual Model of Exposures for Pelham Range Burial Ground
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The remainder of this section describes the exposure routes evaluated in this assessment. The

receptors evaluated for these exposure routes are described in Sections 3.2.4 and Section 3.2.5.

3.1.7.1 Exposures from Inhalation

This route assumes a receptor is immersed in air containing suspended particulates from the

Mound. Subsequent exposures occur via inhalation.

3.1.7.2 Exposures from Ingestion

This route assumes a receptor eats or drinks contaminated soil, food, or water.

3.1.7.3 Direct Exposure to Radiation

Direct exposures to radiation from radioactive material can occur when a receptor is near a
radioactive source. Physical contact with a contaminated exposure medium is not necessary for
exposure to external radiation to occur. The magﬁitude of exposure is directly related to the
distance of the receptor from the source, the activity of the radionuclides present, and the amount

of shielding between the source and the postulated receptor.

3.1.8 Receptor Scenarios Considered

3.1.8.1 Role of Land Use in Receptor Selection

The release criteria for the Pelham Range “Burial Mound” and its surrounding area will be
based, in part, on the projected land use of the site. This is because the land use of this site will
dictate the types of receptors that may be exposed at the site. The land use will also influence

their behavior, and their behavior will influence the types and durations of possible exposures.

This site is currently part of a military base. At decommissioning, it will be licensed to the
Alabama Army National Guard for use as a battle drill training area. This land use is expected to
continue for the foreseeable future in order to comply with the recommendations of the 1995
Defense Base Closure and Realignment Committee. Therefore public access to the site will be
restricted by administrative controls and base security. This land use limits plausible human

receptors to military personnel and transient members of the general public.

At some point in the future, the Pelham Range may be released to the general public for
unrestricted use. It is not anticipated that this will occur in the near future, but to assess the

potential doses from this possibility, hypothetical exposures are assessed from materials in the
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Pelham Mound to a family living in a home built on the site after 30 years of use as a National

Guard training facility.

3.1.8.2 Receptor Scenarios Considered Under Planned Use Conditions

The possible receptors envisioned for the planned land use at Fort McClellan are military
personnel and transient members of the general public. Two receptors have been selected to
represent these two classes of exposure, a National Guard soldier on maneuvers and a hunter.

3.1.8.2.1 National Guard Scenarno

It is assumed that members of the National Guard spend 14 days a year training at Fort
McCellan. This 14 days includes 1 day for mobilization, 1 day for demobilization, and 12 days
for maneuvers and training. It was assumed an individual would spend no more than 12 hours a
day at the site itself. It is felt that a daily exposure of 12 hours is a very conservative, health
protective estimate, because it is unlikely that training activities would allow an individual to
spend all their time at one location. These assumptions produce an annual exposure time of 144
hours, which is equivalent to 18 eight hour days. The guardsman is assumed to remain in the
Guard for 20 years and receive annual exposures during that period.

3.1.8.2.2 Hunter Scenario

It is assumed that transient exposures could occur to individuals who hunt on Ft. McCellan. A
hunter could conceivably build a hunting blind on the site and spend part of each day waiting for
game. This site is not as attractive as some surrounding terrain, and it is unlikely that these
individuals would spend all of their time on this site, but overestimating the exposure duration in

this manner is judged to be health protective.

It was assumed that a hunter will take 1 week of vacation to hunt. Assuming he spends one day
building his blind during the weekend before hunting season, he could be present on the site for a
total of ten days. If the hunter spends 10 hours a day on this site, the hunter will be in close
proximity of the site for 100 hours each year. The hunter is assumed to hunt the site for 30 years.

3.1.8.3 Receptor Scenarios Considered Under Far-Future Use Conditions

This scenario assumes governmental control of the site ceases at 30 years in the future. If
administrative controls cease, many types of land use become plausible. In this case, it was
Judged that residential types of land use would produce the greatest exposure potential.
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Therefore, a typical residential scenario has been used to evaluate the exposures from these

conditions.

3.1.8.3.1 Resident Adult Scenario

A typical residential adult was selected to represent exposures. This hypothetical resident lives
on the property but works elsewhere. This adult spends most of the time indoors, but spends
some time engaged in outdoor activities such as light gardening. The resident is assumed to

grow his own vegetables and resides at the site for 30 years.

3.1.8.3.2 Resident Child Scenario

A typical residential family consists of both adults and children. A hypothetical child, aged 1 to
6 years old, was selected for evaluation because children are a critical subpopulation that may
ingest higher amounts of soil than an adult. The child’s behavior pattern is similar to the adult

described above, except that less time is spent off-site.

3.1.9 Receptors Selected

Four receptor scenarios were initially considered to be plausible representations of potential uses
of this site. Three of these receptors were selected for quantitative evaluation in this study.
These potential receptors are described in the Section 3.2.4. Because the radionuclides of
potential concern are strong gamma emitters, their most important exposure pathway is external
radiation from the ground surface. The total exposure via this pathway is directly proportional to
the time exposed to the contaminated ground surface, which means the calculated doses

attributed to the receptors will be roughly proportional to the their assumed exposure times.

3.1.9.1 Receptor Selected for Evaluation of Planned Land Use

Two receptors are described in the section introducing potential receptors that were judged to be
plausible under the planned use of the site. Table 3-1 presents the parameters describing the
behavior of the two receptors. Because the radionuclides of potential concern are strong gamma
emitters, their most important exposure pathway is external radiation from the ground surface.
The total exposure via this pathway is directly proportional to the time exposed to the
contaminated ground surface, which means the calculated doses attributed to the two receptors

will be proportional to the their assumed exposure times.
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TABLE 3-1 PARAMETERS USED TO ESTIMATE POTENTIAL EXPOSURES FOR
THE FORT MCCELLAN PELHAM BURIAL MOUND

Current Hypothetical Receptor Future Hypothetical Receptors

National Civilian Resident Resident

Pathway Guardsman Hunter Adult Child

Parameter (units) Age 19+ Age 19+ Age 19+ Age 1-6
Time and duration of exposure

ET indoors (hr/d) 0 a 0 b 16.4 ¢ 20.2 d

ET outdoors (hr/d) 12 a 10 b 2 c 33 d

EF (d/yr) 12 a 10 b 350 e 350 f

ED (yr) 20 a 30 g 30 e 6 f
Inhalation of dust

IR (m3/hr) 0.63 h 0.63 h 0.63 h 0.31 i
Incidental ingestion of soil

IR (kg/d) 0.00005 j 0.00005 0.00005  j 0.00020 k
Ingestion of food and water

IR, (kg/d) na 1 na 1 0.309 m 0.129 n

R4 (kg/d) na 1 na 1 0.244 m 0.102 n

IR yares (L/d) na 1 na i 2.3 0 1.3 p

a - The guardsman is assumed to spend 12 hours a day fraining outdoors in equipment or facilities located over the burial ground. The training
lasts 2 weeks each year, with two days subtracted for mobilization and demobilization activities. The guardsman is assumed to remain in the
Guard until eligible for a pension at 20 years.

b - The civilian hunter is assumed to spend 10 hours a day in a blind located on the burial ground site. The hunter is assumed to spend one day
prior to hunting season buiiding a blind, and spend 1 week of vacation {five days pius two weekends) each year actively hunting.

¢ - Recommended values for indoor residential and outdoor exposures from Table 5-176 in Exposure Factors Handbook, EPA 1997.

d - Time weighted average of mean valugs for indoor residential and outdoor expasures for 1-4 year old from Table 5-131 and Table 153-132 in
Exposure Factors Handbook, EPA 1997. (indoor = 1211 min/d, and Outdoor = 193 min/d).

e - The resident is assumed to spend 30 years living in a house built on the site, and take two weeks af vacation away from the home each year
(EPA's 1991 OSWER Directive 9285.6-03.).

f - Reflects six years of life between birth and age 6.

g - The hunter is assurned to hunt the site each year he is in the area. Based on a 30 years residence time (Exposure Factors Handbook, EPA
1997).

h - Inhalation rate of adult. From Table 5-23 of Exposure Factors Handbook, EPA 1997 (15.2 m3/4d x d/24 h).

i - Time weighted average of recormmended values inhalation rate of children, ages 1-6. From Table 5-23 of Exposure Factors Handbook, EPA
1997 (1 y x 4.5 m3/d+2 y x 6.8 m3/d + 2y x 8.3m3/d + 1y x 10 m3/d)/ 6y x d/24 h.

} - Rate of incidental soil ingestion by adult (Exposure Factors Handbook, EPA 1997, Table 4-23).

k - Soil ingestion raw (Exposure Factors Handbook, EPA 1997, pg. 4-24).

I - These receptors are expected to bring their own packaged food and water.

m - 95%tilz combined home produced fruit and vegetable ingestion rate by a 71.8 kg adult (Exposure Factors Handbook. EPA 1997, pg. 9-44).
n - 95%tile combined home produced fruit and vegetable ingestion rate by a 30.1 kg child (Exposure Factors Handbook. EPA 1997, pg. 9-44).
o - 90%tile Tap water ingestion rate by an adult (Exposure Factors Handbook, EPA 1997, pg. 3-26).

p - 90%tile Tap water ingestion rate by a 1-10 year old child (Exposure Factors Handbook, EPA 1997, pg. 3-26).
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Since the Guardsman Scenario assumes receptor behavior that produces 144 hours of exposure
each vear, while the Hunter Scenario produces 100 hours a year, the calculated dose from the
Hunter Scenario will be less than 70% of the calculated dose from the Guardsman Scenario.
Remediating the site to levels which are safe for the Guardsman will therefore insure the safety
of the Hunter as well. Therefore, the Guardsman was selected to evaluate the highest plausible

exposures from the site’s planned land use.

3.1.9.2 Receptors Selected for Evaluation of Far Future Conditions

Two potential receptors, the resident adult and the resident child, are described in the section
introducing potential receptors that were judged to be plausible in the unlikely event that the site
is released to the public after 30 years. Therefore potential exposures to the resident adult and
the resident child were both quantitatively evaluated in this study. Table 3-1 presents the

parameters used to quantify the behavior of the two receptors.

3.2 Application of RESRAD

The guardsman and resident scenarios involve activities performed while on top of the burial
mound soil. The computer code RESRAD 5.82 (ANL,1993) was used to assess the potential
long-term doses from these activities. Default input parameters were used, except where
otherwise noted in Table 3-1. Summary input files presented in Appendix A contain a detailed
list of parameter values used in the RESRAD calculations for each receptor assessed.

Doses to a guardsman training on a uniform layer of the mound material during 30 years of
institutional control were calculated for the following pathways using RESRAD default values:

s Soil ingestion
« Inhalation of resuspended soil, and
¢ Direct exposure to external radiation.

Doses to a resident living on a uniform layer of the mound material after 30 years of institutional
control ends were calculated for the following pathways using RESRAD default values:

¢ Drnking water

» Food ingestion (home-grown vegetables)
e Soil ingestion

o Inhalation of resuspended soil, and

* Direct exposure to external radiation.
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3.3 Summary of Receptor Exposures

The results of the RESRAD runs described in Section 3.3 are summarized in Table 3-2. The
residual soil concentrations for the guardsman scenario yield a calculated dose of 25 mrem/y.
The soil concentrations at for the residential scenarios will decay to concentrations that yield a
calculated dose of 25 mrem/y after the site is used by the National Guard for 30 years.

Table 3-2 Allowable Concentrations in Current Soil For
Current and Far-Future Land Use

Guardsman Resident Adult Resident Child

Scenario Scenario Scenario
Co-60 Cs-137 Co-60 Cs-137 Co-60 Cs-137
100 478 154 26 123 21

¥ If a resident adult moves onto the site in 30 years, the Co-60 concentration

listed here will have decayed to 3 pCi/g, and the Cs-137 concentration will
have decayed to 13 pCi/g.

If a resident child moves onto the site in 30 years, the Co-60 concentration
listed here will have decayed to 2 pCi/g, and the Cs-137 concentration will
have decayed to 11 pCi/g.

3.3.1 Guardsman

Exposures to the hypothetical guardsman evaluated in this study would be dominated by direct
gamma radiation emitted directly by the soil. The soil concentrations are based on occupation of
the Pelham Mound by a trainee for 144 hours per year. This exposure time is considered
excessive, so the resulting derived guidelines calculated for this receptor are judged to be very

conservative.

3.3.2 Resident Adult with Garden

Exposures to a hypothetical adult with a garden evaluated in this study would be dominated by
direct gamma radiation emitted directly by the soil (over 99% for Co-60 and almost 90% of the
Cs-137) . About 10% of the dose from Cs-137 is associated with consumption of food from a
garden.

3.3.3 Resident Child with Garden

Exposures to a hypothetical child with a garden evaluated in this study are very similar to those
of the adult discussed earlier. They would be dominated by direct gamma radiation emitted
directly by the soil (over 99% for Co-60 and almost 90% of the Cs-137) . About 10% of the

dose from Cs-137 would be attributable to consumption of food from a garden. The dose based
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4.0 Derived Cleanup Guidelines

4.1 Role of Dose Based Criteria

Potential radiation exposures from the Pelham Mound and surrounding areas must be limited to
safe levels before the NRC license can be terminated. The NRC has determined that a dose limit
of 25 mrenV/y is health protective at NRC licensed sites (10CFR20). The Derived Cleanup
Guidelines (DCGLs) developed in this document are judged to be meet this requirement under

the planned and far future land use proposed for the site.

4.2 Dose Based Cleanup Guidelines

The dose based cleanup level for a nuclide is the minimum soil concentration calculated for the
three receptors (Table 3-2). This assures that final cleanup goals for individual radionuclides are
health protective for all the receptors evaluated. The individual dose based Derived Cleanup
Guidelines (DCGLs) are 100 pCi/g for Co-60 and 21 pCi/g Cs-137.

4.3 Influence of Multiple Contaminants on Cleanup Guidelines

A multi pathway analysis was use to develop individual dose based DCGL’s of 100 pCi/g Co-60
and 21 pCi/g Cs-137. Because Co-60 and Cs-137 are both present at the site, it is necessary to
assure that their combined activities do not result in exposures that exceed 25 mrem/y. A simple
way of achieving this is to set a combined cleanup standard to be equal to the smaller of the two
cleanup criteria in soil. This approach protects human health and the environment at the site and

provides one clear, reproducible soil cleanup objective for the proposed remedial activities.

The smaller of the two dose-based cleanup guidelines calculated in this report is the 21 pCi/g
limit for Cs-137. This approach would yield a combined cleanup criteria of 21 pCi/g for soil
containing both radionuclides.

4.4 Proposed Derived Cleanup Guidelines

The approach used in this report sets 21 pCi/g as the cleanup concentration for site soils
containing a mixture of Cs-137 and C-60 at the site. The final set of DCGLs for this site are
presented in Table 4-1. The limits for individual nuclides will be applied if it can be
demonstrated that only one of these radionuclides is present in the soil. If the presence of both is

suspected, the value of 21 pCi/g will be compared to the sum of their activities.
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Table 4-1 Final DCGL’s for Individual and Mixed
Radionuclides at the Pelham Range Burial Mound.

Radionuclide Soil Limit
Co-60 100 pCilg
Cs-137 21 pCilg
Co-60 + Cs-137 21 pCilg
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PelhamBurialMound DCGLs.doc



ANL, 1993

ANL, 1998

USACE, 1998

USCHPPM, 1996

USEPA, 1997

A& A/mkb

5.0 References

“Manual for Implementing Residual Radioactive Material Guidelines Using
RESRAD, Version 5.0., September 1993.” ANL/EAD/LD-2. USDOE,
Environmental Assessment Division, Argonne National Laboratory.

RESRAD for Windows, 5.82. Environmental Assessment Division,
Argonne National Laboratory.

“Final Environmental Impact Statement, Disposal and Reuse of Fort
McClellan, Alabama, August 1998.” US Army Corps of Engineers, Mobile
District.

“Industrial Radiation Study No 27-MH-0987-R2-97. Pelham Range Burial
Mound, Fort McClellan, Alabama. 29 August — 15 September 1995 and 14-
28 January 1996. US Army Center for Health Promotion and Preventive
Medicine.

“Exposure Factors Handbook, Volumes 1, 2, and 3" August 1997,
EPA/600/P-95/002Fa, b, & c¢. Us Environmental Protection Agency.

02/12/99 10:13 AM
16

PethamBurialMound DCGLs.doc



Appendix A RESRAD Output
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Al Results of RESRAD Calculations for Guardsman Scenario
A.l.l Co-60: Guardsman Summary OQutput File

RESRAD, Version 5.82 T Limit = 0.5 year 12/15/98 09:15

Summary @ Co &0, guardsmen, 100002
Teble of Coterts

Part I: Mixture Sums ard Sirgle Radionclide Guicelines
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Site-Specific Parameter SUIMBIY «.vuevveavavenarescsessess
Sumary of Patfuiay Selections uveencrnceaanaavaacinnnns
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RESRAD, Version 5.82 T Limit = 0.5 year 12715/ 09:15 Page 2
Sumery : Co &0, guardsten, 10000w File: 00S0GIK.RAD

Dose Cowersion Factor (and Related) Parameter Sumary
File: DOSFAC.BIN

Qurent Parameter
Meru Parameter Value Default Name
B-1 | Dose coversion factors for irhalation, mrew/pCi:
B-1 | Co-&0 2U19CE-04 | 219E-0h | DCR2C 1)
D-1 | Dose coversion factors for ingestion, mrewpli:
D-1 Co-60 2.6E-06 | 2.66-05 | DOF( 1)

D-3: | Food trarsfer factors:
D-34 | Co60  , plat/soil concertration ratio, dimersianless 8.00CE-(2 | 8.00CE-02 | RTF( 1,1
D-34 | Co 0, beef/livestock-intake ratio, (ECi/ka)/(eCi/d) 2.00E-(2 | 2.00E-02 | RTF( 1,2)
D-3% | cotd |, milk/livestock-intake ratio, (ECIALY/(Ci/D 2.00E-(8 | 2.00E(3 | RTF( 1,3)

D-5 | Bioacoumdation factors, fresh water, L/kg:

D5 | Coéd |, fish 3.000E+2 | 3.000E+(2 | BIOFAC( 1,1)
D5 | Co60 , crustaces ard mollusks 2.00EHR | 2.000E«2 | BIGFAC( 1,2)
A&A/mkb
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Sumery : Co &0, guardsmen, 100002 File: C0GIK.RD
Site-Specific Parameter SUmmay
] | user | | Used by RESRAD | Parawter
gl\fle'u Parareter irput Default | (If different fran wser irput) Nere2
RO11 | Area of contaminated zore (nf2) 10006404 | 1.000e+056 — AREA
ROM1 | Thickress of contamirated zore (m) 2.000e400 | 2.0006+00 - THIOD
ROM1 | Lergth parallel to agifer flow (m) rot wsed | 1.000EHR —— LCZPAG
RO11 | Basic radiation dose Limit (mremyyr) 2.500e401 | 3.000401 - BROL
ROM | Time since placerent of material () 0.000£+00 | 00006400 - T
ROI1 | Times for caladations (yv) 1.0006+00 | 1.0006+00 --- T 2)
RO | Times for caladations (1) 3.000e+00 | 3.000E+00 - T 3)
RO1 | Times for caloulatios (yr) 1.000401 | 1.000e401 — TC 4)
ROM | Times for caloulations () 3.000e+01 | 3.0006401 —— T¢ 53
ROM1 | Times for calculations (1) 5.0006401 | 1.00084(R - L&)
RO11 | Times for calculatios (1) 1.000e402 | 3.000E+(2 e wn
RO1T | Times for calaulations (1) 3.000e402 | 1.000e13 —— T 8
RO11 | Times for calaulations (yr) 1.000e+03 | 0.0006+00 --- Y
ROM | Times for caleulations (1) rot usad | 0,0006+00 - TI0)
RO12 | Initial prircipal redionclide (gCi/g): Co-&0 1.000E42 | 0.0006+00 - S 1)
RO12 | Carcertration in groudhaater  (pCi/L): Co-€0 rot wsed | 0.000E+00 - Wig 1)
RO13 | Cover cepth (M) 0.0006400 | 0.000E+00 - OOVERD
RO13 | Darsity of cover naterial (g/af™*3) rot wsed | 1.5006+00 - DENSCV
RO13 | Cover cepth ercsion rate (Wyr) rot wsed | 1.000E-B3 --- o
RO13 | Density of contamireted zae (/ont™3) 1.5008400 | 1.5006+00 DENSCZ
ROT3 | Cotamirated zore ercsion rate (wyr) 0.000e+00 | 1.0006-03 - wz
ROT3 | Contamirated zone total porosity 4.000e-01 | 4.0006-01 - ™z
RO13 | Cortamirated zone effective porcsity 2.000E-01 | 2.000e-01 22w
RO13 | Contamirated zare hydraulic condictivity (vyr) 1 1.0008+01 | 1.0006+01 - HXZ
ROT3 | Cortanirated zore b paraveter 5.300e+00 | 5.300E{0 - B2
RI3 | Average amual wind speed (nv/'sec) 2.000e+00 | 2.000e+00 .- WiIND
RO13 | Rumidity in air (gmf*3) rot used | 8.0002+00 --- HMID
RUM3 | Evapotranspiration coefficient 5.0006-01 | 5.000€-01 --- EVAPTR
RI3 | Precipitatiay (wyr) 1.000e+00 | 1.0006+00 - PRECIP
RO13 | frrigation (m/yr) 2.000e-01 | 2.000e-01 RI
RO13 | Irrigation mck overhead | overhead - IDITCH
RO13 | Ruoff coefficient 2.000e-01 | 2.000e-01 - RUNOFF
ROT3 | Watershed area for nearby streem or pod (f*2) | rot wsed | 1.0006+406 --- WAREA
RO3 | Acouracy for water/soil camputations rot used | 1.0006-08 - EPS
RO14 | Dersity of saturated zore (g/a*3) 15006400 | 1.500e400 - DENSAQ
RO14 | Saturated zore total poresity 4.000e-01 | 4.0006-01 --- 574
ROl | Saturated zoe effective porosity 2.00e-01 | 2.0006-01 - EPSZ
RO4 | Saturated zare hydraul ic cordctivity (wyr) 1.0008402 | 1.000E+02 - HCSZ
RO14 | Saturated zone hydraulic gradient 2.000e-(2 | 2.00e-(2 - HGWT
ROY4 | Saturated zone b paraweter 5.300e+00 | 5.3006+00 --- 832
ROY4 | Water table drop rate (mfyr) 1.00E-8 | 1.00E-(B --- Wil
ROT4 | well pup intake cepth (m below water table) 1.000e401 | 1.0006401 - DUWIBWT
RO14 | Madel: Nordispersion (ND) or Mass-Balarce (MB) [ o] N - MDEL
ROT4 | Well puping rate (M*3/yr) 2500+ | 2.500e+02 - Ud
ROT5 | Nunber of usaturated zore strata ot wsed | 1 - NS
A&A/mkb
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File: COMOGIOK.RAD

Site-Specific Parameter Sunrery (continued)

Usger Used by RESRAD Parareter

Meru Paramster Irput Defautt | (If different from wser input) Name

RO1S | Ureat. zore 1, thickness m) rot used | 40006400 - H

RS | Ursat. zore 1, soil dersity (g/a™*3) ot wsed | 1.5006+00 - DENSLIZ(T)
RO15 | Ursat, zore 1, total porosity not wsad | 4.000E-01 -— TAZ(D

ROT5 | Ursat. zore 1, effective porosity rot wsed | 2.000E-01 == Bz(1)

RO15 | Ursat. zore 1, soil-gpecific b paramster ot wsed | S.300EH0 - BT

ROTS | trsat. zore 1, hydraulic condoctivity (wyr) ot wsed | 10006401 ~—- HOUZ(T)

RO16 { Distritution coefficients for Co-&0

RO Cartaminated zone (ait*3/q) 1.0006+(3 | 1.000E+083 - DONUCE( )
RO16 Ursaturated zore 1 (a™3/g) ot wsed | 1.000e43B - DO 1,13
RO16 Saturated zore (at*3/g) ot wsed | 1.000e403 - DONUCSC 1)
RO6 Leach rate (fyr) 0.000e+00 | 0.0006+00 1.65E-04 ALEACHC 1)
06 Solubility corstant 0.0006+00 | 0.000e+00 rot used QUK 1)
RO17 | Irhalation rate (n341) 9.072+01 | 840043 - INALR

ROT7 | Mass loading for irhalation (gA3) 1.0006-04 | 1.0006-04 - MLINH

RO17 | Bpostre duration 2.0006+01 | 3.0006401 - 2]

ROT7 | Shieldirg factor, irhalation 4. 000E-01 | 4.000E-01 - SHF3

RO17 | Shielding factor, exterral gamm 7.000e-01 | 7.000e-01 -—- SHF1

RO17 | Fraction of time spent ircbors 0.000e+00 | 5.000E-01 --- FIND

ROT7 | Fraction of time spent autdoors (on site) 1.660e-(2 | 2.5006-01 --- FOD

RO17 | Shape factor flag, exterral gama 1.0006+00 | 1.0006+00 >0 shaws ciraular AREA. FS

ROT7 | Radii of shepe factor array (used if FS = -1):

ROT7 Quter avular radivs (M), rirg 1: ot wsed | 5.0006401 - RAD_SHAPE( 1)
RO17 Quter avular radius (m), rirg 2: mot wed | 7.071E+01 - RAO _SHAPE( 2)
RO17 Quder avular radits ), rirg 3: ot wsed | 0.000e400 === RAD SHAPE( 3)
ROV7 Outer arular radivs (m), rirg 4: ot wsed | 00006400 == RAD SHAPE( 4)
ROT? Outer arular radius (@), rirg 5: ot wsed | 0.000E+00 - RAD_SHAPE( 5)
ROT7 |  Quter avular radivs (), rirg 6: rot used | 0.000E+00 - RAD_SHAPE( &)
ROT7 Quter arular radius (W), ring 7: rot wsed | 0.0006+00 --- RAD_SHAPE( 7
rN7 Outer anutar radivcs (M), rirg 8: ot used | 0.000E+00 - RAD_SHAPE( 8)
ROV7 Outer avular radics (M), rirg 9: rot wsed | 0.0006+(0 - RAD_SHAPE( 9)
ROV Quter avular radics (M), rirg 10: not used | CLO00E+Q0 - RAD_SHAPE(10)
RO7 Outer arrular radivs (), rimg 11: rot wsed | 0.0006+00 - RAD_SHAPE(T1)
N7 Ogtter anular radivs (M), rirg 12: ot wsed | 0.0006+00 - RAD_SHAPE(12)
ROT7 | Fractions of amular arcas within ARFA:

RO17 Rirg 1 rot used | 1.0006+00 --- FRACAC 13
RN7 Rirg 2 rot wsed | 2.73E-01 - FRACAC 2)
RN7 Rirg 3 ot wsed | 0.0006400 e FRACA( 3)
rROV7 Rirg & rot used | 0.0006+00 - FRACAC 4)
ROV7 Rirg 5 ot used | 0.000E+00 - FRACA( 5)
ROT7 Rirg 6 rot wsed | 0.0006+00 - FRACAL 6)
ROV7 Rirg 7 rot wsed | 0.000E+00 - FRACA 7
RN7 Rirg 8 rot used | 0.000E+00 - FRACA( 8)
RO17 Rirg 9 ot wsed | 0.000E+00 --- FRACAC 9)
RO17 Rirg 10 ot wsed | 0.0006+00 - FRACACTO)
RO7 Rirg 11 ot wsed | 00000 e FRACACTY)
ROV? Rirg 12 rot used | 0.0006+00 - FRACA(12)
ROB | Fruits, vegetables ard grain corsumption (kg/yr) | rot wsed | 1.600EHR --- DIET(D)
A&A/mkb
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Summary : Co 60, g.ardsmen, 10000v2

File:

0S0GIK.RAD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parameter

Merv Parameter Input Default | (If different fram user input) Name
RO8 | Leafy vegetable corsunption (kg/yr) rot wsed | 1.4006401 --- DIET(2)
RO18 | Milk corsumption (L/yr) ot used | 9.2006401 --- DIET(3)
RO8 | Meat and poultry consumption (kg/yr) rot used | 6.3006+01 .- DIET(4)
RO18 | Fish consunption (kg/yr) rot used | 5.4006+00 - DIET(5)
R018 | Other seafood consunption (kg/yr) ot used | 9.0006-01 --- DIET(6)
RO18 | Soil ingestion rate (g/yr) 6.0006-01 | 3.650e+01 --- SOIL
RO18 | Drinking water intake (L/yr) rot used | 5.1006402 --- DMl
RO18 | Contamiration fraction of drirkirg water ot used | 1.0006+00 --- oW
RO18 | Cantamiration fraction of hauschold water not used | 1.000e+00 --- FHHW
RO18 | Cntamiration fraction of livestock water ot used | 1.0006+00 --- AW
RO18 | Contamination fraction of irrigation water rot used | 1.0006+00 --- FIRW
RO18 | Cattamiration fraction of aqmtic food ot used | 5.0006-01 .- R9
RO18 | Cantamination fraction of plant food rot used |-1 --- FPLANT
RO18 | Cantamiration fraction of meat ot used |1 --- REAT
RO18 | Cntamiration fraction of milk ot used |-1 --- MK
ROT9 | Livestock fodder intake for meat (kg/day) ot used | 6.800E401 --- LFI5
RO19 | Livestock fodder intake for milk (kg/day) ot used | 5.5006401 --- LFI6
RO19 | Livestock water intake for meat (L/day) rot used | 5.0006+01 --- LWI5
RO19 | Livestock water intake for milk (L/day) rot wsed | 1.600E+2 --- LWI6
RO19 | Livestock soil intake (kg/day) rot used | 5.000€-01 --- LsI
RO19 | Mass loading for foliar deposition (g/mit*3) rot used | 1.000E-04 --- M
RO19 | Depth of soil mixing layer (m) 1.500-01 | 1.500e-01 --- DM
RO19 | Depth of roots (m) ot used | 9.0006-01 --- DROOT
RO19 | Drirking water fraction from grourd water 1.0006+00 | 1.0006+00 --- FGDW
RO19 | Hausehold water fraction from grourd water rot used | 1.000e+00 --- FQHH
RO19 | Livestock water fraction from groud water rot used | 1.000e+00 --- FGAW
RO19 | Irrigation fraction from groud water rot used | 1.0006+00 --- FGJIR
R1B | Wet weight crop yield for NarLeafy (kg/nt™*2) rot used | 7.000e-01 --- v
R19B | Wet weicht crop yield for Leafy Ckg/nt*2) rot wsed | 1.5006+00 - W(2)
R19B | Wet weicht orop yield for Fodder  (kg/mr™2) ot used | 1.100e+00 --- wa)
R198 | Growing Season for NorLeafy (years) not used | 1.700E-01 --- TE(D
R19B | Growing Season for  Leafy (years) ot wsed | 2.5006-01 --—- TE(2)
R1B | Growing Season for Fodder  (years) not used | 8.000E-02 - TEC3)
R1%B | Translocation Factor for Na-Leafy rot used | 1.000E-01 - TIVCD
R1B | Trarslocation Factor for Leafy rot used | 1.000e+00 --- TIV(2)
R1B | Trarslocation Factor for Fodder not used | 1.0006+00 --- TIV(3)
R19B | Dry Foliar Interception Fraction for Nanrleafy | not used | 2.5006-01 --- RORY(1)
R18B | Dry Foliar Interception Fraction for Leafy rot used | 2.5006-01 --- RORY(2)
R19B | Dry Foliar Interogption Fraction for Fodder ot wised | 2.5006-01 --- RORY(3)
RSB | Wet Foliar Interception Fraction for Nonrleafy | mot used | 2.5006-01 -~ RET(1)
R19B | Wet Foliar Interception Fraction for Leafy rot used | 2.5006-01 --- RET(2)
R1B | Wet Foliar Interception Fraction for Focder rot used | 2.5006-01 --- RETG)
R1B | Weathering Remwval Canstant for Vegetation ot wised | 2.0006401 --- WA
Cl4 | C-12 concentration in water (g/at™*3) rot used | 2.000E-05 --- C1aNR
Cl4 | C-12 canoentration in cortamirated soil (g/g) rot used | 3.000E-02 -=- clxz
Cl4 Fraction of vegetation carbon from soil rot used | 2.000E-02 --- CSOIL
Cl4 | Fraction of vegetation carbon from air not wsed | 9.8006-01 --- CAIR
Cl4 | C-14 evasion layer thidkess in soil (m) ot used | 3.0006-01 oMe
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File: CON0GIK.RAD

User | Used by RESRAD | Paramcter
§k’ae&zr'u Parameter irpt Default | (If different from wser irput) Nave
Cl | C-14 evasion flx rate foom soil (1/sec) rot wesed | 7.000E-07 - EVN
C¥ | C-12 evasion flux rate from soil (1/sec) rot wed | 1.000E-10 --- REVSN
C¥ | Fraction of grain in beef cattle feed rot wsed | 8.0006-01 --- AVFGL
Cl4 | Fraction of grain in milk cow feed ot wed | 2.000E-01 .- AFGS
STR | Storage times of contamirated foodstuffs (days):
STR Fruits, norleafy vegetables, ard grain 14006401 | 1.400e401 - STOR_T(1>
STCR Leafy vegetables 1.0006+00 | 1.0006+00 - STR_T(2)
STR Milk 1.000e+00 | 1.0006+00 - STR 1(3)
STR Meat arxd padltry 2.0006+01 | 2.000e+01 - STCR T(4)
SR Fich 7.000e+00 | 7.0006+00 - STR T(5)
STR Crustacea ardd mol lusks 7.000e+00 | 7.0006400 --- STCR_T(6)
STR Well water 1.000e+00 | 1000600 - STR 1(?)
STR Surface water 1.0006+00 | 1.000e+00 - STR 1(8)
SR Livestock fodder 4 5006401 | 4500401 o STR_T(9
RO21 | Thickress of huilding foudation (m) rot wed | 1.5006-01 - FLOR
RI21 | Bulk dersity of building fourdation (g/af3) rot used | 24008400 --- DENSFL
R21 | Total porosity of the cover material rot used | 4.0006-01 --- ™V
RO21 | Total porosity of the buildirg fourdation rot wed | 1.000E-01 --- TPFRL
RP1 | Volumetric water cortent of the cover material ot wtsed | 5.0006-(2 —e- P
R21 | Voluretric water cortent of the faudation rot wsad | 3.000e-(2 - PHIOFL.
RO21 | Diffusion coefficiert for radin gas (wvsec):
ROZ1 in cover material ot wsad | 2.000E-06 == DIFCY
R21 in faudation material rot wsed | 3.0008-07 - DIFFL
R(21 in contaminated zore soil ot wed | 2.000E-05 - DIFCZ
RO21 | Rabny vertical dirersion of mixirg (m) not wsed | 2.0006400 - HMIX
R21 | Average building air exdharge rate (1/hr) ot wsed | 5.0006-01 - REXG
RI21 | Height of the huilding (room) (m) ot weed | 2.5006400 HM
R | Buildirg interior area factor rot wsed | 0.000E400 - FAI
R21 | Buildirng depth below groud surface (m) rot wsed  |-1.0006400 - DMFL.
R21 | Bmarating poser of 22 gas rot used | 2.500E-01 - BYNACT)
RO | Emarating poeer of Rn-20) gas rot used | 1.5006-01 == EMNAC)
Sumary of Patiway Selections
Pattwery User Selection
1 -- exterral gama active
2 -~ irhalation (wo radm) active
3 -~ plart ingestion suppressed
4 -- meat irgestion supressed
5 -- milk irgestion suppressed
6 -- agatic foxk sugressed
7 -- drirkirg water sypressed
8 -~ soil irgestion active
9 -~ radn suppressed
Fird pesk pathway doses suppressed
A&A/mkb
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Summary : Co &0, guarckmen, 100002 File: ODSOGIK.RAD
Contaminated Zare Dimersias Initial Soil Cocertratiors, (Ci/g
Area: 10000.00 sqsre meters Co-&0 1.000e42
Thidqess: 2.00 meters
Cover Depth: 0.00 meters
|

Total Dose TDOSE(tY, mrew/yr

i
Basic Radiation Dose Limit = 25 mremiyr
Total Mixture SUMM(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.0006+00 1.0006+00 3.0006400 1.0006401 3.000e+#01 5.00(E+01 1.0006+2 3.0006+42 1.000EHB

OSE(L): 25008401 2.192+01 1.684E401 6.7D1EHD 4.81%-01 3.4586-02 4.78%-06 1.75(E-16 0.000E{D

M) 1.00e400 B.76E-01 6.737E-01 2.680E-01 1.956-(R 1.38%-B 1.913%-06 7.0006-18 0.000EH0
Maximum TDOSE(t): 2.5006401 mremyyr  at t = 0.0006400 years

A& A/mkb
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Summery @ Co &, guardgmen, 100002 File: COY0GUXK.RED

Total Dose Corttributions TDOSE(i,p,t) for Individal Radiawclides (i) ad Pathways (p)
As mrayyr ard Fraction of Total Dose At t = 0.000E+00 years
Water Irdeperdnt Pathways (Irhalation excludes radon)
Graurd Irhalation Radn Plat Meat Milk Soil

¥
Radio-
Nclide memfyr fract., meavyr fract. mrewyr fract. mrewyr fract. mrewyr fract. mawyr fract. mremwyr fract.

Co-6)  2.5006+01 1.0000 5.5166-07 0.0000 0.000e+0G G.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.647E-06 0.0000

Total  2.500640%1 1.0000 5.514-07 0.0000 0.000£+400 0.0000 0.000E+00 0.000C 0.0006+00 0.0000 0.00CE+00 0.0000 2.647E-(5 0.0000

b Total Dose Cotributions TDOSE(T,p,t) for Irdividal Radiouclides (i) ad Pathways (p)
As mra'yr and Fraction of Total Dose At t = 00008400 years
water Deperdent Pathuays
Water Fich Radm Plart Meat Milk ALl Pathuays*®
Radio-
Nelide mrewyr fract. mrewyr fract. mranyr fract, mewyr fract. mrawyr fract. mrawyr fract.,  mrewyr  fract.

Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.5006+01 1.0000

Total  0.000E+00 0.0000 0.00E+00 0.0000 0.0005+00 0.0000 0.000e+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 2.5006+01 1.0000
*Sum of all water irdeperdient and deperdent pathways.
¥

A&A/mkb
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Sumary : Co &0, guarckren, 100002 File: O0A0GIOK.RAD

Total Dose Contributions TDOSECT,p,t) for Irdividal Radionuclides (i) ard Pattways (p)
As mrewyr ard Fraction of Total Dose At t = 1.0006400 years
Water Ircepercint Pathways (Irhalation excludes radon)
Groud Irhalation Radon Plart Meat Milk
Radio-

Soil

Nelide mremyr fract. sremyr fract. mrewyr fract. mrewyr fract. mrewyr fract. mrewyr fract.

mrenvyr  fract.

Co6d  2.1922401 1.0000 4.836-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 2.320e-05 0.0000

Total  2.1926401 1.0000 4.8366-07 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 2.320E-05 0.0000

Total Dose Contributias TDXOSE(,p,t) for Individual Radicnuclides (1) ard Pathvays (p)

' As mrawyr ard Fraction of Total Dose At t = 1.000EH0 years
\ater Depercint Pathuays
tater Fich Radn plat Meat Milk ALl Pattways*
Radio-
Nclide mremfyr fract., mrewyr fract, mremvyr fract, mrewyr fract. meawyr fract. mrewyr fract. mremyr fract.

Co-60  0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.0006+00 0.0000 2.1926+01 1.0000

Total  Q.0006+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 2.192:+01 1.0000

*Sum of all water ircependent and dependent pathways.
i
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Sumery @ Co €0, guardamen, 100002 File: COSOGTOK.RAD

Total Dose Contributions TDOSE(i,p,t) for Individal Radionuclides (3) and Pathays (p)
As mrayr ard Fraction of Total Dose At t = 3.0006+00 years
Water Indeperdint Pathsiys (Irhalation excludes radn)
Grourd frhalation Rackn Plant Meat Milk Soil

Radio-
Nelide mewyr fract. mrawyr fract. mrewyr fract. mrawyr fract. mrawyr fract.  mrewyr fract.  mremfyr fract.

Co-60  1.686&401 1.0000 3.716:-07 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.00CE+Q0 0.0000 0.000E+00 0.0000 1.78%-05 0.0000

Total  1.684E+01 1.0000 3.716-07 0.0000 0.0006+00 0.0000 0.000E+00 0,000 0.0006+00 0.0000 0.000£+00 0.0000  1.78%-05 0.0000

H
Total Dose Contributions TDOSE(T,p,t) for Irdividal Radioruclides (i) ard Pathays (p)
§
As mrayr ared Fraction of Total Dose At t = 3.000E40 years
Hater Deperdent Pathways
Water Fish Raddon Plat Meat Mitk All Pathuays*
Radfio-

Nclide mrewyr fract., mrewyr fract. mrawyr fract. mrewyr fract. mrenyr fract. mrawyr fract.  mremfyr  fract.
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  1.684£+01 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.6%E+01 1.0000
*Qum of all water irdepercent and deperdert pathways.
|
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Sumvary : Co 80, gardsmn, 100002 File: OOGIOCRAD
i

Total Dose Cotritutios TOOSE(i,p, 1) for Irdividal Radiciclides (1) and Pathways (p)
As mrayyr ad Fraction of Total Dose At t = 1.0006+01 years
Water Independent Pathways (Irhalation excludes racdn)
Groud Irhalation Radon Plat Meat Milk Soil

E

Radfio-

Nrlide mrenhyr fract. mremfyr fract. mrawhr fract. memfyr fract., mremfyr fract. memyr fract. mrewyr fract.
Co-60 A.701800 1.0000 147507 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 00006400 0.0000 7.094E-06 0.0000

Total 47016400 1.0000 1.478-07 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000e+0) 0.0000 7.0%€-06 0.0000

i
Total Dose Contributions TDOSE(i,p,t) for Irdividal Radiaiclides (1) ad Pathuays (p)
As mayyr ad Fraction of Total Dose At t = 1.000E+01 years
Water Deperdent Pathuays
Water Fish Radn Plart Mesit Milk ALl Pathuays®
¥
Radio-

Nelide mrawyr fract, meen/yr fract. mremfyr fract. mremvyr frect. memdyr fract. mrewyr fract. meawyr fract.
Co-60  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 6.7016+00 1.0000

Total  0.000£+00 0.0000 0.000E+00 0.0000 C.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 6.701E+00 1.0000
*aum of all water indeperdent ard deperdant pathways.
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Summary : Co 60, guerdsmen, 10000n2 File: COS0GIK.RAD

Total Dose Contritutions TDOSE(T,p, t) for Individal Radionuclides (1) and Pathwanys (p)
As mranyyr ad Fraction of Total Dose At t = 3.000e+01 years
Water Irckpendent Pathways (Irhalation excludes rackn)
Groud Irhalation Racn Plart Meat Milk Soil
Radlio-
Nlide mrawvyr fract. srawyr fract. mreawhr fract. mrawyr fract. mremdr fract. menwyr fract. mranyr  fract.

Co0  4.8136-01 1.0000 1.06-08 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0,000E+00 0.0000 5.09¢-07 0.0000

Total 4.B1%-01 1.0000 1.06%-08 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000  5.09¢66-07 0.0000

i Total Dose Cantritutions TDOSE(T,p, 1) for Irdividel Radiouclides (i) ard Pathways (p)
As raw'yr ard Fraction of Total Dose At t = 3.000640] years
Water Deperdent Pathueys
Water Fish Rachn Plart Meat Milk AlL Pathways®
Radio-
Nrlide mrawyr fract. mrewyr fract. mranyr fract. mrewyr fract. aremyr fract. mrawyr fract.  mremfyr fract.

Co60  0.000E+00 0.0000 0.000E400 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 4.813-01 1.0000

Total  0.0006400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000F+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 4.813%-01 1.0000
*sum of all sater indeperdint and deperdent pathsays.
i

A&A/mkb
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Sumary : Co 60, guandsmen, 100002 File: COSOGIK.RD

Total Dose Cortributions TOOSE(,p, t) for Irdividal Radionuclicks (i) and Pathwys ()
As mrem/yr ard Fraction of Total Dose At t = 5.0006+01 years
Vater Irdeperdent Patheays (Irhalation excludes radmn)
Grourd Irhalation Rachn Plant Meat Milk Soil
Radio-
Neclide mremfyr fract. mrewyr fract. mrewyr fract. mrawyr fract. mrawyr fract.,  mrewyr fract.  mremyr  fract,

Co60  3.458-02 1.0000 7.630E-10 0.0000 0.000+0C 0.0000 0.000£+400 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 3.661€-08 0.0000

Total 3.458-(2 1.0000 7.63CE-10 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.6616-08 0.0000

Total Dose Cortributios TOOSE(,p,t) for Irdividal Radioiclides (i) ad Patheays (p)

B
As mrenyyr and Fraction of Total Dose At t = 5.000E+01 years
Water Deperdint Pathuays
tater Fish Rackn Plart Meat Milk All Pathuays*
Radio-

Nclide mewyr fract. mranvyr fract. manyr fract. mewyr fract. mranyr fract., mewyr fract.,  mremfyr  fract.

Co-80  0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 3.458-02 1.0000

Total  0.000E400 0.0000 0.000E+00 0.0000 0.000e+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.4586-(R 1.0000
*aum of all water irdeperdent and deperdent patheays.
i
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Sumary @ Co €0, guardsman, 10000m2 File: COSOGIK.RAD
Total Dose Contritutions TDOSE(],p, t) for Irdividal Radionclides (i) ad Pathways (p)
As mrenvyr ard Fraction of Total Dose At t = 1.000E+(R years
Water Indeperdent Patheays (Irhalation exclus racon)
Graurd Irhalation Radn Plart Meat Milk Soil

Radio-

Nclide mrewyr fract. menwyr fract. mewyr fract, mrewyr fract. mrewyr fract., mrewyr fract. mrewyr frect.
Co60 4.786-06 1.0000 1.055E-12 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 5.063-11 0.0000

Total 4.78%-06 1.0000 1.0656-12 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000£+00 0.0000 5.053-11 0.0000

Total Dose Cortributions TOOSE(T,p, t) for Irdiviclal Radiorclides (i) and Pathveys (p)

As mrenvyr ard Fraction of Total Dose At t = 1.000EHR years
Water Deperdent Pathwiys
Water Fish Radn Plart Meat Milk ALl Pathuays™
L
Radio-
Nclide mremyr fract. mrewyr fract. mewyr fract. mrevyr fract. mrawyr fract. mrewyr fract.  mrewyr fract.

Co-60  0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.,0000  0.000£+00 0.0000  0.000E+00 0.0000 4.782-05 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 4.78-(5 1.000
*3um of all water irdependent ard depercient pathways.
i
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Sumary « Co &0, guprdgmen, 100002 File: ODA0GTIK.RAD
¥
Total Dose Contributios TDOSE(T,p,t) for Individal Radionelides (1) and Pathways (p)
As mrayr ad Fraction of Total Dose At t = 3.000E+02 years
Water Indepercint Pathvays (Irhalation excludes radon)
Graud Irhalation Rackn Plat Meait Milk Soil
Radio-

Melide mewyr fract.  mrawyr fract.  mrawyr fract. mewyr fract. mrenyr fract. mrawyr fract. mawyr  fract.
Co-80)  1.7506-16 1.0000 3.861E-24 0.0000 0.000e+00 0.0000 0.000e+00 0,0000 0.000e+00 0.0000 0.0008+00 0.0000 1.83%-22 0.0000

Total  1.750E-16 1.0000 3.861E-24 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.0002+00 0.0000 1.853-22 0.0000

i
Total [xee Contributions TOOSE(T,p,t) for Individel Radiawclides (1) ad Patteeys ()
As menvyr ard Fraction of Total Dose At t = 3.0006+(2 years

Water Deperdent Pathways
Water Figh Rackn Plat Meat Milk ALl Pathways*
Radio-
Nclide mremyyr fract. mrewyr fract. mranfyr fract. mrandyr fract. mrapyr fract. mrewyr fract.  mrewyr  fract.
Co-40 0.0006+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  0.000E400 0.0000 1.750E-16 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 1.750E-16 1.0000
*Sum of all water indeperdent and deperdknt pathwarys.
i

A&A/mkb
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Sumary : Co &0, guardamen, 10000m2 File: COSOGIK.RAD

Total Dose Contributios TOOSE(T,p,t) for Individel Radiouelides (1) ad Pathvays ()
As mranyr and Fraction of Total Dose At t = 1.000E#B years
Water Irckperdent Pathweays (Irhalation excludes radm)
Grourd Irhalation Radmn Plart Meat Milk Soil
Radio-
Nclice mrewyr fract. mranfyr fract. mrenfyr fract.  mremyr fract. mremfyr fract.  mrawyr fract.  mrewyr frect.

Co-60  0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  0.000e+00 0.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000

' Tatal Dose Contributions YOOSE(T,p,t) for Individal Radicnuclides (i) ad Pathuays (p)
As mreyyr ard Fraction of Total Dose At t = 1.000EH years
\Water Depercint Pathuays
Water Fish Rackn Plat Meat Milk All Pa Sl
Radio-
Nrclide mremyr fract. meemfyr fract. mrenfyr fract. mremfyr fract. mewyr fract. mrewyr fract.  mrewyr fract.

Co-60  0.000E+0C0 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  0.000£+00 0.0000

Yotal 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000
*Sum of all water irdbpendent ard deperdent patheays.
B
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Sunmary @ Co &0, guandgren, 100002 File: COOGIK.RAD

Dose/Source Ratios Summed Over ALl Pathvays
Parertt ad Progery Prircipal Radionclide Contributions Irdicated
Parent Pradect Brach DSR(j,t) (mrayr)/(pCi/g)
B

i (iy Fractiot* t= 0.000e+00 1.000e+00 3.000£+00 1.0006401 3.0006+01 5.000e401 1,0006+02 3.0006402 1.000E4B

Coé0) Co60 1.000EH0  2.500E-01 2.1926-01 1.684E-01 6.701E-02 4.8136-03 3.458-04 4.78%-07 1.750E-18 0.000E400

*Brach Fraction is the cumulative factor for the j't prircipal radionclide daughter: QMBRF(§) = BRFCIBRF(2)* ... BRF(J).
The DR ircludes contributiors from associated (half-life < 0.5 yr) daghters.

g
Sirgle Radicnuelide Soil Guidelines &i,t) ingCi/g
Basic Radiation Dose Limit = 25 mranyyr
Nclide

(i) t=0.000e400 1.0006400 3.0005400 1.000£401 3.0005401 S5.0006401 1.000BHR2 3.000642 1.000E4B

Co-60 T.00EHR  LAIEHR 14862 3.731eH2 S, 9EHB 7.3+ 5.22/407 *1LB31E15 *L131EMS

*At specific activity Limit

¥ Summed Dose/Source Ratios DSR(T, 1) in (mranyr)/(pCi/g)

& ard Sirgle Radionelide Soil GQuicelines G(i,t) in [Ci/g

& at tmin = time of mininum single radionclice soil guidelire

i ad at tmex = tine of mexdimum total dose = 0.000E+00 years

Mxlide Initial tmin DSRCT, tmin) G(i, tmin} DSR(i, tren) G, tex)

(i) tCi/g (years) GCi/a) (Cijg)

Co-60 1.0006+R2 0.000e+(0 2.5006-01  1.0008+02 2.5006-01 1.000EHR

A&A/mkb
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Summary ¢ Co 60, guandamen, 100002 File: ONOGIOKC.RAD

Irdividal Nuclide Dose Sumed Over AlL Pathuays

Parert Nuclide and Branch Fraction Irdicated

Nelide Parent  BRF(I) DOSE(, 1), mremiyr
B
[$)) (i) t= 0.000e+00 1.000e+00 3.000e+00 1.000e+01 30006401 5.0006+01 10006402 3.000e+02 1.000c+03

B

Co-60 Coé0 1.0008400  2.5006401 2.192:+01 1.6845401 6.7016+00 4.813-01 3.458-(02 4.78%-056 1.75(E-16 0.000:+00

BRF(1) is the brarch fraction of the paret rnuclide.

Individiel Nuclick Soil Conentration
Parert Nuclide ard Brarch Fraction Irdicated
Nelice Parent  BRF(i) SCi 1), i/

|
14} iy t= 0.0006+00 1.0006+00 3.0006+00 1.0006+01 3.0006+01 5.0006401 1.000£402 30006402 10006405
|

Co-&0 Co60 1.000e+00  1.0006+02 8.7666+01 6.737E+01 2.6806+01 1.9256+00 1.38%-01 1.913-04 7.000E-16 0.0006+00

BRF(1} is the braxh fraction of the parent nuclide.
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ApxAFinl.doc A-18 02/12/99



A.1.2 Cs-137: Guardsman Summary Qutput File

RESRAD, Version 5.82 T4 Limit = 0.5 year 121558 0.3 Page
File: CI37G1K.RO

Sumary @ Cs137, guardamen, 100002
Table of Conterts

Part [: Mixture Surs ard Sirgle Radionclice Guidelines

Dase Canersion Factor (ard Related) Paraveter Summary ...
Site-Specific Parareter SUMBNY . .vvveeiirecmirerenvinnens
Summary of Pathuay Selections cocivcrenrncancrcennannsnns
Contaninated Zone ard Total Dose SUMTENY «.cveernaninne..

Total Dose Coparents
Tine = O.000EH00 «uuviirvnnnennncconmrnnanvonanecnss

Dose/Sarce Ratios Summed Over ALL Pathwiays wueeeeennnnas
Sirgle Radionelide Soil Guidelires cc..iivivcicioannaaaa.
Dose Per Nuclide Summed Over ALl Pathe@ys «cvoveecnonean..
Soil Cowentration Per Mclide cocvvviiviiriccciarnannnas
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Sunmary @ Cs137, guardsmen, 100002

Dese Corwersion Factor (ad Related) Parareter Summry

File: DOSFAC.BIN

File: CBARIK.RD

| ourent | | Parareter

i

Merut Parameter Valie Defautt Nare

B-1 | Dose corversion factors for irhalation, mrawpCi:

B-1 | Cs-1374D 39E-06 | 3.190e-05 | DCFX 1)
D-1 | Dose coversion factors for irgestion, mremypCi:

D-1 3-1374D 5.00CE-05 | 5.000e-05 | DCF3( 1)
D-34 | Food transfer factors:

D-% | Cs-137D , plant/soil concentration ratio, dimersionless 4.0006-02 | 4.0006-02 | RTFC 1,1)
D-3% | Cs-137D |, beef/Llivestock-intake ratio, (pCi/kg)/ GCi/d 3.0006-02 | 3.0006-02 | RTFC 1,2)
D-3% | Cs-1374D , milk/Livestock-intake ratio, (ECiALY/GCi/D 8.0006-(03 | 8.000E-05 | RTF(C 1,3}
D-S | Bicaccumulation factors, fresh water, L/kg:

D5 | Cs-1374D , fish 2000648 | 2.000E+03 | BIOFACC 1,1)
D-5 3-1374D , onstaces ard mol lusks 1000642 | 1.000e+R2 | BIOFAC( 1,2)
A& A/mkb
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File: C137G10K.RD

Sumary : Cs137, guardsmen, 100002

Site-Specific Parareter Sumery
User Used by RESR®D Parameter
Meru Parameter Input Default | (If different from user irnput) Name
RO11 | Area of cataminated zore (n*2) 1.0006+04 | 1.000E+04 --- AREA
RO11 | Thickness of catamnated zare (m) 2.000e+00 | 2.000E+00 --- THIG®D
RO11 | Length parallel to aqsifer flaw (m) rot used | 1.0006+R --- LczPAQ
RO11 | Basic radiation dose Limit (mrawyr) 2.5006+01 | 3.000e+01 --- BROL
RO11 | Time since placement of material (yr) 0.000e+00 | 0.000E+00 --- TI
RO11 | Times for calaulations (yr) 1.000E+00 | 1.000e+00 --- T 2)
RO11 | Times for calaulations (yr) 3.000e+00 | 3.000E+00 --- T(3)
RO11 | Times for calaulations (yr) 1.000e+01 | 1.0006+01 - TC 4)
RO11 | Times for calaulations (yr) 3.000e401 | 3.000e+01 --- (5
RO11 | Times for calaulations (yr) 5.000e+01 | 1.0006+R2 --- TC 6)
RO11 | Times for calaulations (yr) 1.000e+2 | 3.0006+R --- D
RO11 | Times for calaulations (yr) 3.000e+02 | 1.000E+B --- T( 8)
RO11 | Times for calaulations (yr) 1.000e+33 | 0.000E+00 --- (D
RO11 | Times for calaulations (yr) rot used | 0.000E+00 --- T(10)
RO12 | Initial prircipal radionclide (Ci/g): Cs-137 | 4.7756+02 | 0.000E+00 --- SN
RO12 | Cocentration in groudiater  (pCi/L): Cs-137 | not used | 0.000E+00 --- wi¢ D
RO13 | Cover depth (m) 0.000e+00 | 0.000e+00 --- OOVERO
RO13 | Daxity of cover material (g/ait*3) ot used | 1.5006+00 --- DENSCV
RO13 | Cover depth erosion rate (mvyr) ot used | 1.0006-03 --- w
RO13 | Dersity of cotamrated zare (g/ant*3) 1.5006400 | 1.5006+00 --- DENSCZ
RO13 | Contaminated zone erosion rate (myr) 0.000e+00 | 1.000e-3B --- vz
RO13 | Contaminated zore total porosity 4.000E-01 | 4.000E-01 --- ™2
RO13 | Contaminated zone effective porosity 2.000e-01 | 2.000e-01 --- S w4
RO13 | Contamirated zone hydraulic cordictivity (wyr) | 1.0008+01 | 1.000E+01 --- Hocz
RO13 | Contaminated zone b parameter 5.3006400 | 5.300e+00 --- BCZ
RO13 | Average amual wird speed (mVsec) 2.000e+00 | 2.000E+00 --- WIND
RO13 | Humidity in air (g/m*3) rot used | 8.000E+00 --- HMID
RO13 | Evapotranspiration coefficient 5.0006-01 | 5.000e-01 --- EVAPTR
RO13 | Precipitation (m/yr) 1.000+00 | 1.000E+00 --- PRECIP
RO13 | Irrigation (myr) 2.000E-01 | 2.000e-01 --- RI
RO13 | Irrigation mode owerhead | overhead --- IDITCH
RO13 | Ruoff coefficient 2.000E-01 | 2.000e-01 --- RUNOFF
RO13 | Watershed area for nearby stream or pord (M*2) | not wsed | 1.000E406 --- WAREA
RO13 | Accuracy for water/soil carputations ot used | 1.0006-03 --- EPS
RO14 | Dersity of saturated zare (g/ait*3) 1.5006+00 | 1.5006+00 --- DENSAQ
RO14 | Saturated zone total porosity 4.000E-01 | 4.000e-01 --- TPSZ
RO14 | Saturated zone effective porosity 2.000E-01 | 2.000e-01 --- EpPsz
RO14 | Saturated zone hydraulic cordictivity (wyr) 1.000E+32 | 1.0006+R --- HoSZ
RO14 | Saturated zone hydraulic gradient 2.000E-02 | 2.000e-02 --- HGWT
ROV | Saturated zare b parameter 5.300e+00 | 5.3006+00 --- BSZ
RO | Water table drop rate (Wyr) 1.0006-03 | 1.0006-03 --- WIT
RO4 | Well pup intake depth (m belaw water table) 1.000e401 | 1.000e+01 --- DWIBWT
RO14 | Model: Nordispersion (ND) or Mass-Balace (MB) D N - MDEL
RO | Well purping rate (m*3/yr) 2.500e4R2 | 2.5008+02 --- ud
RO1S | Nuvber of ursaturated zore strata ot used | 1 --- NS
A&A/mkb
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RERD, Version 5.8 Th Limit = 0.5 year
Sunmary @ Cs137, guardsmen, 100002

12/5/98 9:06 Page 4

File: Ci37GIK.R®D

Site-Specific Parareter Sumary (contirued)

User Usedd by RESRAD Parameter
Meru Parameter Trput Defadt | (If differert from user irput) Nare
RS | lrsat. zore 1, thickness (m) ot wsed | 4.0008400 H()
RO15 | Usat. zare 1, soil dersity (Yat**3) rot wsed | 1.5006400 .- DENSLZ(T)
RS | Unsat. zore 1, total porosity rot wsed | 4.0006-01 --- ™M
RO1S | Ursat. zore 1, effective porcsity rot wed | 2.0006-01 - ERUZ(H)
RT3 | Umsat. zore 1, soil-specific b parameter ot wsed | 53006400 --- BR(
RO15 | Ursat. zone 1, hydraulic cordetivity (mAym) mot wed | 1.0006+01 - HazZ(H
R016 | Distritution coefficients for Cs-137
RO16 Contamirated zore (ont*3/g) 1.000e48 | 1.000e433 - DONCCC 1)
N6 Unsaturated zore 1 (antv*3/g) rot wsed | 1.00064(3 m—- DO 1,1
RO16 Saturated zore (a*3/9) rot wsed | 1.0008+03 --- DONCS( 1)
RO16 Leach rate (Ayr) 0.000e+00 | 0.000e400 1.66E-04 AEAHC 1)
RO6 Solubility corstant 0.0006+00 | 0.000E+00 ot used SALBKC 1)
RO17 | frhalation rate (3Ar) 9.0726+01 | 8.400e4(03 - INHALR
RO7 | Mass loading for irhalation (g/mf™3) 1.0006-04 | 1.000E-04% - MUINH
RO7 | Bxposure duration 2.0006+01 | 3.000e+01 Rias 2]
RN7 | shielding factor, irhalation 4.000e-01 | 4.000e-01 --- SHF3
RO17 | shieldirg factor, exterral ganm 7.00e-01 | 7.000€-01 - SHF1
RO17 | Fraction of time spent ircbors 0.000e+00 | 5.000e-01 --- FIND
RO7 | Fraction of time spent outdoors (on site) 1.660e-02 | 2.500E-01 - FaD
RO17 | Shape factor flag, exterral gamm 1.0006400 | 1.0006+00 >0 shaws circular AREA. FS
ROT7 | Radii of shape factor array (used if FS = -1
N7 Outer amular radius (my, rirg 1z ot wsed | 5.000E+401 - RAD_SHAPE( 1)
RO17 |  Outer amular radius (m), ring 2: ot wsed | 7071401 - RAD_SHAPE( 2)
RO17 Outer avular radivs (), ring 3: rot wsed | 0.000E400 - RAD_SHAPE( 3)
RO17 Quter amular radius (W, rirg 4: rot used | 0.000&+00 - RAD_SHAPE( &)
RO17 Quter amular radius (), rirg 5: rot used | 0.000E400 --- RAD_SHAPE( 5)
RrRO7 Outer amular radius M), rirg 6: rot wsed | 00006400 e RAD_SHAPE( 6)
RO17 | Ouger arular radius (m), ring 7: rot used | 0.000E+00 --- RAD SHAPE( 7
RrRN7 Outer arular radius (m), rirg 8: rot used | 0.0006+00 - RAD SHAPE( 8)
ROT7 | Outer avular radius (m), rirg & rot wsed | 0.0006+00 - RAD_SHAPE( 9)
ROT7 | Outer arrular radius (m), ring 10: rot wsed | 0.0006+00 - RAD_SHAPE(10)
RrRN7 Outer amular radius (), rirg 11: rot wsed | 0.000E+00 - RAD SHAPE(TT)
RO17 | OQuter amudar radius (m), rirg 12: ot used | 00006400 - RAD_SHAPE(12)
ROT7 | Fractios of avular aress within AREA:
ROT7 Rirg 1 rot wsed | 1.0008400 - FRACA( 1)
ROT7 Rirg 2 rot wsed | 2.732%-01 - FRACA( 2)
RN7 Rirg 3 rot wsed | 0.000E+00 -=- FRACAC 3)
ROT7 Rirg 4 rot wsed | 0.0006+00 --- FRACA( 4)
rRN7 Rirg 5 rot wsed | 0.0006+00 - FRACAC 5)
RO7 Rirg 6 rot wsed | 0.000&+00 -~ FRACAC 6)
N7 Rirg 7 rot wsed | 00006400 --- FRACAC )
ROY7 Rirg 8 rot wsed | 00006400 .- FRACA( 8)
RO17 Rirg 9 ot wsed | 0.0006+00 - FRACA( &)
RO17 Rirg 10 rot wsed | 0.0006+00 - FRACAC0)
ROV7 Rirg 11 rot wsed | 0.000+00 e FRACA(TT)
rRN7 Rirg 12 rot wsed | 0.000E+00 - FRACA(12)
RN8 | Fruits, vegetables and grain corsuption (kg/yr) | rot used | 1.6006H2 - DIET(T)
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Sumary ¢ Cs137, guardsmen, 10000m2

Site-Specific Parameter Summary (continued)
|

2/15/98 09:03 Page S

File: CT3/GIK.RAD

User | ] Used by RESRAD | Paraeter

gttierx..r Parareter Irput Default | (If different framwser irput) Nare
RO8 | Leafy vegetable cosuption Ckgfyr) rot wsed | 1.4000401 --- DIET(2)
RO18 | Milk cowsumption (L) rot wed | 9.2006401 DIET(3)
RO18 | Meat ard poultry coreunption (kg/yr) rot wsed | 6.300E+(1 DIET(4)
RO8 | Fish cosuption (kafyr) rot weed | 5.4006400 DIET(S)
ROM8 | Other seafocd corsumpticn (kgyr) ot wed | 9.000E-01 .- DIET(6)
RO18 | Soil irgestion rate (g/yr) 6.000E-01 | 3.6506401 -=- SOIL
ROM8 | Drirkirg water intake (LAyr) ot wsed | 5.100802 ——— DI
RO18 | Cattamiration fraction of drirking water rot wsed | 1.000+40 - FDM
RO8 | Cottamiration fraction of hasshold water ot wsed | 1.000E400 FHM
RO8 | Cottamiration fraction of livestock water rot wsed | 1.0006+00 - Au
ROI8 | Contamiration fraction of irrigation water rot wed | 1.0006400 - FIRY
ROI8 | Contamination fraction of aguatic food rot wsed | 5.00E-01 e R
ROMB | Cavtamination fraction of plant food ot used -1 --- FPLANT
RO18 | Catamiration fraction of meat ot wsed  |-1 --- REAT
RO18 | Contamiration fraction of milk ot wsed  |-1 - AMILK
RO19 | Livestack fodder intake for meat (kg/cay) ot wsaed | 68006401 - LFIS
ROT9 | Livestock fodder intake for milk (kg/chy) rot wsed | 5.5006401 LFI6
RO | Livestock water intake for meat (L/day) rot wsed | 5.0006401 e LWIS
RO9 | Livestock sater intake for milk (L/day) rot wsed | 1600842 e LWI6
RO9 | Livesteck soil intake (kg/day) not wsed | 5.000€-01 LSt
RO19 | Mass loading for foliar deposition (gmf*3) rot wsed | 1.000E-0% MLAD
RO19 | Depth of soil mixing layer (m) 1.500e-01 | 1.5006-01 - oM
RO19 | Depth of roots (m) rot wsed | 9.000E-01 - OROOT
ROT9 | Drirking water fraction fran ground water 1.000e+00 | 1.000e+00 - FODMW
ROT9 | Hasahold water fraction from ground water rot wsed | 1.0006400 —e- FGHH
ROT9 | Livestock water fraction fram graud water rot used | 1.000E+00 --- FGALW
RO19 | Irrigation fraction from graund water rot wesed | 10006400 FGJIR
R1B | Wet weight orop yield for Non-Leafy (kgmt2) rot tsed | 7.000E-01 -~ wen
R19B | Wet weight orep yield for Leafy Ckg/mt*2)y ot weed | 1.5006400 --- Y2y
R19B | Wet weight orep yield for Fodder  (kg/mto2)y rot wed | 1.1008400 - w3y
R198 | Growirg Season for  Narleafy (years) ot issed | 1.700E-01 e TECD
R19B | Growing Season for  Leafy (years) rot weed | 2.500E-01 - TE(2)
R19B | Growing Season for Fodder  (years) rot wsed | 8.000E-(2 - TE(3)
R1B | Trarslocation Factor for  NorvLeafy rot wieed | 1.000E-01 - TV
R198 | Trarslocation Factor for Leafy rot wsed | 1.0006+00 --- TIV(@)
R198 | Trarslocation Factor for  Fockier rot used | 1.0008+00 --- TV
RIS | Dry Foliar Interception Fraction for Norleafy | rot wsed | 2.5006-01 --- RORY(1)
R19B | Dry Foliar Interogption Fraction for Leafy rot wsed | 2.5006-01 - RORY(2)
RSB | Dry Foliar Interception Fraction for Focker rot wsed | 2.5006-01 - RORY(3)
R1B | Wet Foliar Interception Fraction for Norleafy | rot used | 2.5006-01 - RET(1)
R1SB | Wet Foliar Interception Fraction for Leafy rot wed | 2.5006-01 - RET(2)
R19B | Wet Foliar Interoeption Fraction for Fodder rot wsed | 2.5006-01 v RETG)
R19B | Weathering Raroval Corstart for Vegetation ot used | 2.000E401 --- WLAM
Cl | C-12 corventration in water (g/anf™3) ot wsed | 2.000E-05 - CI1AMR
Cl4 | C-12 conoentration in contamrated soil (9/g) rot wed | 3.000E-(2 - clz
Cl4 | Fraction of vegetation carbon fram soil rot used | 2.000E-(02 - C0IL
Cl4 | Fraction of vegetation carbon from air rot wed | 9.80E-01 - CAIR
Cl4 | C-14 evasion layer thickess in soil (m) rot weaed | 3.00E-01 --- peC
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RESRAD, Version 5.82

T4 Limit = 0.5 year

Sumery @ Cs137, guardsmen, 10000n2

Site-Specific Parameter Summary (cotiruex)
User

File:

12/15/98 9:03 Page 6

CI3/GIK.RD

Used by RESRAD Parareter
Merut Parameter Trput Default | (If different from user irput) Nave
Ci4 | C-1 evasion flux rate fram soil (I/sec) ot wsed | 7.000E-07 - EVEN
Cl | €12 evasion flux rate fram soil (1/sec) ot wsed | 1.000E-10 e REVEN
C¥% | Fraction of grain in beef cattle feed ot wsed | 8.000e-01 --- AVFGL
Cl6 | Fraction of grain in milk cow feed ot wsed | 2.000E-01 - ARG
SR | Storage times of contaminated foodstuffs (days):
STR Fruits, rovleafy vegetables, ard grain 14008401 | 1.4006401 - STOR_T(1y
STR Leafy vegetables 1.000e400 | 1.000E+00 STR T(2)
SR Milk 1.0006400 | 1.0006+00 - STR T(3)
STR Meat ard poudtry 2.000e+01 | 2.000e+01 --- STR T(4)
STR Fich 7.000e400 | 7.000E400 .- STR T(9)
STR Crustacen ard mollusks 7.0006+00 | 7.0006+00 - STR T(6)
STR vell water 1.000e400 | 1.000&600 --- STR T(D)
STR Sur-face water 1.0006400 | 1.000e400 --- STR T(8)
SR Livestack fodder 45006401 | 4.5006+01 == STR T(9
RIP1 | Thickress of huilding foudation m) rot wsed | 1.500E-01 - FLOOR
R21 | Bulk darsity of huilding foudation (g/onf3) ot wsed | 2.4006400 - DENSFL
RG21 | Total porosity of the cover material rot wsed | 4.0006-01 --- v
R21 | Total porosity of the building faudation ot wsed | 1.000e-01 - TPFL
RE1 | voluretric water omtent of the cover material ot wsad | 5.00E-(2 - PHOLV
RO21 | Voluretric water artert of the fouthtion ot wsad | 3.000E-(R2 --- PHIOFL.
RO21 | Diffision coefficient for radm gas (w/sec):
RO in cover material rot wssed | 2.00E-06 e pIFCV
RO21 in foudation materiat rot uised | 3.0006-07 - DIFFL
RO in contaminated zore soil rot used | 2.00E-06 - DIFCZ
R21 | Radbn vertical dimersion of mixing (m) ot wsed | 2.0006+00 --- HMIX
R21 | Average building air exchange rate (1/hr) rot used | 5.000E-01 --- REXG
RR1 | Height of the huilding (roam} (m) rot weed | 2.5008+00 - HM
R21 | Buildirg interior area factor ot tsed | 0.000E+00 FAal
R21 | Buildirg depth below ground surface (m) rot wsed  {-1.0006+00 ——- DML
R21 | Brarating poser of R-2Z2 gas ot wsed | 2.5006-01 e EMANACT)
RE1 | Bmerating power of RN-22) gas rot used | 1.500E-01 o EMANAC2)
Summary of Pathwiy Selectiors
Pattway User Selection

1 -- exterral ganm active

2 -- irhalation (Wo radn) active

3 -- plat ingestion suppressed

4 - meat ingestion suppressed

5 -- milk ingestin syppressed

6 -~ agatic fook sugpressed

7 -~ drirking water sypressed

8 -- soil ingestion active

9 -~ radn suppressed

Fird peek pathway doses suppressed
A&A/mkb
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Summary @ Cs137, guardsmen, 100002 File: CI37G1K.RAO
Cortamirated Zore Dimensions Initial Soil Coventratias, pCi/g
Area: 10000.00 sqmare neters Cs-137  &.775eMR2
Thickress: 2.00 meters
Cover Depth: 0.0 neters
i

Total Dose TOOSE(L), mreanwyr
Basic Radiation Dose Limit = 25 nremfyr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Tine (t)

t (years): O.000E+00 1.0006+00 3.0006+00 1.000E+0T 3.0006401 5.0006401 1.0006+2 3.000EH2 1.000EH5

OBE(t): 25006401 2.642E401 2.B1E+01 1.9BIE01 1.24EH01 7.808400 2439400 23262 1.555-09

M(t): 9.9NE-01 9.76E-01 9.356-01 7.92%-01 4.97%6-01 3.12%E-01 9.75E-0R 9.28E-04 7.81E-1
Maximum TOOSE(t):  2.5006+401 mrenvyr  at t = 0.000E+00 years
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Sumery @ (s137, guardsmen, 10000m2 File: C13751K.RD

Total bose Contributions TOOSE(T,p, 1) for Individal Radiowuclides (i) ard Pattsays (p)
#s mraw/yr and Fraction of Total Dose At t = 0.000e400 years
whater Indepercent Pathvays (Inhalation excludes radm)
Grourdd Irhalation Raxckn Plart Meat Milk Soil
LI
Radio-
Nrlide mremyyr fract. mrewyr fract. mremfyr fract. mremiyr fract. mrewyr fract. mrawyr fract. mremfyr  fract.

Cs-137 2.5006+01 1.0000 3.837-07 0.0000 O0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 2.3506-04 0.0000

Total 2.5006401 1.0000 3.837/&-07 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.350e-04 0.0000

Total Dose Contributions TDOSE(H,p,t) for Irdividal Radicuclides (i) ad Pathways (p)

i
As mrenyyr ard Fraction of Total Dose At t = Q.0006400 years
water Deperdent Pathuiays
Water Fish Racbn Plant Meat Milk ALl Pathuays™
i
Radio-

Nrlide mrewyr fract. mremyr fract. mawyr fract. mranyr fract. mrewyr fract., menyr fract. mrawvyr  fract.

Cs-157 0.000£+00 0.0000 0.G0GE+00 0.0000 0.000E+0G 0.0000 0.000£+00 0.0000 0.00CE+00 0.0000  0.000E+00 0.0000  2.5006+01 1.0000

Total  0.000E+00 0,0000 0,000£+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 2.5006+01 1.0000
*3um of all water ircepardent and depercient pathways.
|
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Sumrery @ Cs137, guardsmn, 100002 File: CT37GIK.RAD

Total Dose Cotributios TDOSE(T,p,t) for Individal Radionuclides (1) ard Pathways (p)
As mramyyr and Fraction of Total Dose At t = 1.0006+00 years
Water Ircepercint Pathways (Irhalation excludes radon)
Groud Irhalation Racbn Plartt Meat Milk Soil

Ratio-
Mclide mewyr fract. mrevyr fract. nvenyr fract. mrawyr fract. mrenyr fract. mremyr fract. mrewyr fract.

Cs-137 2.4426401 1.0000 3.749E-07 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000  0.0006+00 0.000  2.2956-04 0.0000

Total  2.4426401 1.0000 3.7456-07 0.0000 0.000E+00 0.0000 0.000E+00 €.0000 0.000£+400 0.0000 0.0006+00 0,0000 2.2556-04 0.0000

|
Total Dose Contritutiors TOOSE(,p, ) for Individual Radionctides (1) ard Pathways (p)

As mreyyr and Fraction of Total Dose At t = 1.0006+#00 years
Water Deperdent Pathways
Water Fish Rachn Plant Meat Milk ALl Patfways*
-
Radio-
Mrlide mavyr fract. mrawyr fract. mrawyr fract. mewyr fract. mreanfyr fract. mrewyr fract. mrewyr  fract.

Cs-137  0.000E+00 0.0000 0.Q00E+Q0 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 0.00CE+00 00000 0.000E+00 0.0000 2.4422+01 1,0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 O.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000  2.4428+01 1.0000
*Sum of all water indepardent and deperdirt pathuays.
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Summary @ Cs137, guardsmen, 1000th2 File: C137G1K.RAD

Total Dose Contributions TDOSE(T,p,t) for Irdividel Radiawclides (i) a Pathways (p)
As wrayyr ad Fraction of Total Dose At t = 3.000E+00 years
Water [rdeperdent Pathways (Irhalation excludes radon)
Graurd irhalation Raddn Plant Meat Milk Soil
Radio-
Nelide mremyr fract.  mremtyr fract.  mremfyr fract.  mrewvyr fract. arewyr fract.  mrewyr fract.  mrewyr fract.

Cs-137  2.3316+01 1.0000 3.57/%-07 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 2.191E-04 0.0000

Total 2.331E+01 1.0000 3.5726-07 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000 2.191E-04 0.0000

Total Pose Contributions TDOSE(T,p, 1) for Individual Radicnuclides (i) ard Pathuays (p)
As mremyyr ard Fraction of Total Dose At t = 3.0006400 years

Water Deperdent Pathuways
Water Fish Radmn Plant Meat Milk All Pathuways*
Radio
Nclide mranyr fract. memyr fract. mremfyr fract. mrewyr fract. mremwyr fract.  mrewyr fract.  memwyr fract.

Cs-137  0.000e+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000  0.0006+00 0.0000 2.331E+01 1.0000

Total  0.000=+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 2.331E+07 1.0000
*Sum of all water indeperdent ard deperdent pathuays.
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Sumary @ Cs137, guardamen, 100002 File: CI37GIK.RAD

Totat Dose Catritutions TOOSE(T,p,t) for Irdividal Radicnclides (i) ard Pathways (p)
As mrawyr ard Fraction of Total Dose At t = 1.00EH)1 years
Water Independent Pathiays (Inhalation excludes radn)
Groud Irhalation Racbn Plart Meat Milk
Radio-

Soit

Nrlide mrenyr fract. mremfyr fract. mrewyr fract. mrawyr fract. mremfyr fract. mrewyr fract. mremfyr fract.

Cs-137  1.981E+01 1.0000 3,0406-07 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000=+00 0.0000 1.862€-04 0.0000

Total  1.9816401 1.0000 3.0406-07 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 1.862¢-04 0.0000

E
Total Dose Cavributions TOOSE(,p, 1) for Individat Radionuclides (i) ad Pathways (p)
4
As mravyr and Fraction of Total Dose At t = 1.00E0! years
Water Deperdent Pathways
Water Fish Racin Plant Meat Milk
Radio-

All Pathweys™

Melide mavyr fract. mrawyr fract. memyr fract., mavyr fract. mrewyr fract. mrewyr fract. mewyr fract.

Cs-137  0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 1.981E+01 1.0000

Total  0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.00CE+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000  1.981E+01 1.0000

*Sum of all water irdeparcent and deperdent pathweys.
i
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|
Sy : Cs137, guardaman, 10000m2 File: CI3/GUX.RO
Total Dose Cotributions TDOSECT,p,t) for Irdividual Radiawclides (i) and Pathways (p)
As mramfyr ad Fraction of Total Dose At t = 3.0006#01 years
Water Indepencent Patheltys (Irhalation excludes radon)
Groud Irhalation Racbn Plart Meat Milk Soil
Radio

Neclide mrawyr fract. mrewyr fract. mranyr fract. mrewyr fract. mrewyr fract. mrewyr fract. mremfyr fract.

Cs-137 1.2446401 1.0000 1.9066-07 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.165E-04 0.0000

Total  1.264E+01 1.0000 1.90E-07 0.0000 0.000E+00 0.0000 O.00CE+00 0.0000 O.00UE+0D 0.0000 0.00CE+00 0.0000 1.16%E-04 0.0000
Total Dose Contributions TDOSE(T,p,t) for Irdividel Radionclides (1) and Pathways (p)
i

As mrenyyr ad Fraction of Total Dose At t = 3.0006401 years

Water Deperdent Pathways
Water Fish Radn Plant Meat Milk ALl Pathways*

i
Radic
Neolide mrenfyr fract. mremfyr fract. mranyr fract. mrawyr fract.  mrenfyr fract.  mrewyr fract.  mrawyr  fract,

Cs-157 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+(0 0.0000  1.2648+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+(0 0.0000 0.0XE+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.2646+01 1.0000
*am of all water irdeperdint and deperdent pathways.
i
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]
Sumary : Cs137, guandsmen, 10000n2 File: CI37GI0K.RAD
'

Total Dose Cantributiors TDOSE(T,p, t) for Individal Radiaclides (i) ard Pathuays (p)
As mrawyr ard Fraction of Total Dose At t = 5.000E+01 years
Water Indeperdent Pathways (Irhalation excludes radon)
Grourd Irhalation Radkn Plart Meat Milk Soil

|
Radio-
Nrclide mrawyr fract. mrewyr fract. mremyr fract. mavyr fract. mrewyr fract. mrewyr fract.  oremyr  fract.

Cs-137 7.8082+00 1.0000 1.19%6-07 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 7.33%-(6 0.0000

Total  7.8082400 1.0000 1.19%-07 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 7.33%-05 0.0000

i
Total Dose Cotributions TDOSE(H,p, 1) for Individael Radioclides (1) and Pathuays (p)
As mrayr ard Fraction of Total Dose At t = 5.0006+01 years

wWater Depercent Pathvays
Water Fish Ractn Plat Meat Milk All Pathveys*

Radio-
Nelide mrenyr fract. mewyr fract. mwenhyr fract. mrewyr fract. mremfyr fract. mrewyr fract. mranwyr  fract.

Cs-137 0.0006+00 0.0000 0.000£+00 0.0000 0.00CE+00 0.0000 0.000E+00 002130 0.000e+00 0.0000 0.000E+00 0.0000 7.8082+00 1.0000

Total 0.0002+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000e400 0.0000 7.808=+00 1.0000
*aum of all water irdepercent ard dependent pathuarys.
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Surmmary : (5137, guardsmen, 100002 File: CI37G10K.R0

Total Dose Cotributios TOOSE(T,p, t) for Irdividal Radionclides (1) ad Pathways (p)
As mrenyr ad Fraction of Total Dose At t = 1.0006402 years
Water [ndependent Patheays (Irhalation excludes radn)
Grourd Irhalation Radn Plant Meat Milk Soil
Radic
Nrclice mrewyr fract. mrewyr fract. mrewyr fract. mewyr fract. menfyr fract.  mranyr fract.  sranfyr fract.

Cs-137 2.4355+00 1.0000 3.744E-08 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.29%-{5 0.0000

Total  2.4396+00 1.0000 3.744€-08 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 2.23E-(6 0.0000

¥ Total Dose Cortritutions TOOSE(T,p,t) for Irdividal Radionclides (1) ad Pathvays (p)
As mrayr and Fraction of Total Dose At t = 1.00EHR years
Water Deperdent Pathuways
Water Fish Radn Plat Meat Milk ALl Pattwanys*
Radio-
Neclide mewyr fract. mrenvyr fract. mranvyr fract, mranyr fract. mranyr fract., mavyr fract. mrewwr  fract.

Cs-137  0.000+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 2.43%6+00 1.0000

Total  0.0005+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 2.43E+00 1.0000
*aum of all water irdepercent and deperdent pathways.
i
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Sumary 3 Cs137, guandsten, 100002 File: CI37GIK.RD

Total Dese Cotributions TDOSE(T,p, 1) for Irdividal Radiowclides (i) ad Pathuays (p)
As mrawyr ad Fraction of Total Dose At t = 3.000EHE years
Water Irckpendent Pathweys (Irhalation excludes radmn)
Groud Irhalation Radn Plart Meat Milk
Radio-

Soil

Nclide mrewyr fract. mrenwyr fract.  mremyr fract., mremfyr fract.  mremiyr fract. mrawyr fract.  mremdr fract.

Cs-137 2.322¢-02 1.0000 3.5656-10 0.0000  0.000e+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.183-07 0.0000

Total 2.32¢-(2 1.0000 3.5656-10 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 2.18%-07 0.0000

' Total Dose Cortributiors TDOSE(i,p,t) for Individel Radiouclides (i) ad Pathvays (p)
As mrewyr ad fraction of Total Dose At t = 3.000EHR2 years
Water Depercent Pathuays
Water fish Rackn Plat Meat Milk All Pathuays*
Radio-
Nclide mremyr fract, mremfyr fract.  mremfyr fract. mremAr fract. mrewr fract. mrewyr fract. mrewyr fract.

Cs-137  0.000E6+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.3226-(2 1.000

Total  0.000E+00 0.0000 0.000£400 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 2.3226-02 1.0000

*sum of all water irdeperdent ard deperdent pathways.
g
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Summary @ Cs137, guardsmen, 10000n2 File: CI3/G10K.RAD

Total Dose Contributions TDOSECT,p, t) foc Individal Radionelides (1) and Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 1.000E«B years
Water Irdependent Pathvays (Irhalation excludes radm)
Groud Irhalation Rain Plat Meat Milk Soil
L
Radio-
Nelice mrenyr fract, mamfyr fract. manyr fract. manfyr fract. mevyr fract. mrewyr fract.  mrendr fract.

Cs-137  1.9956-09 1.0000 3.001E-17 0.0000 0.000E+00 0.0000 ©0.000£+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 1.8386-14 0.0000

Total 1.9556-00 1.0000 3.001E-17 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000£+00 0.0000 0.000e+00 0.0000 1.8&386-14 0.0000

Total Dose Contritutions TDOSE(H p,t) for Individual Radiouclides (1) and Pathvays (p)

i
As mrenyyr ard Fraction of Total Dose At t = 1,00+ years
Vater Depercent Pathways
Water Fish Racn plant Meat Milk All Pathways*
LI
Radio-

Nclide mawyr fract. mrewyr fract. mravyr fract. mrawyr fract. mavyr fract. mawyr fract. mrewir  fract.
Cs-137 0.000e+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 1.955E-09 1.0000

Yotal  0.0006+00 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 1.9556-090 1.0000
*Qm of all water independent ard deperdent pathvays.
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Dose/Source Ratios Sumed Over ALl Pathways
Parent ard Progary Principal Radionuclide Contributions Irdicated
Parert Prodet Brach DSR(j, ) (mrewyr)/(ICi/9)
(i) (jy Fractior t= 0.000£+00 1.0008400 3.0005+00 1.0006+01 30006401 5.0006+01 1.0008+(2 3000642 1.0006+3

Cs-137 5-137 1.000BH00  5.256-02 5.114E-(R 4.88E-(2 4. 1682 2.604E-02 1.6356-02 51086 -03 4.863-05 4.0M4E-12

*Branch Fraction is the curulative factor for the j't prircipal radiowclide daghter: OUMBRF(]) = BRFUIYERF2Y* ... BRF(j).

The DSR irclurks contributiors from associated (hal f-life <= 0.5 v daughters.

Single Radionuctide Soil Guidelires G(i,t) in rCi/g

Basic Radiation Dose Limit = 25 mremfyr
Nuclide

(i) t=0.000E«0 1.0008400 3.000e400 1.0008401 3.0005+400 5.0002+01 1.00E402 3.000E#2 1.000E43

Cs-137 L.776E402  4.83HR S5.121EHR  6.027EH2  9.Q0EHR  1.528H3  4.854B  S5.41EHE 6.1068+12

i
§ Sumed Dose/Source Ratios DSRCI, 1) in (mremvyr)/GCi/g)
ad Sirgle Radionclide Soil Guidelires G(i,t) inCi/g
B
at tmin = time of minimum single radionclice soil guideline
ard at tmax = time of maximum total dose = 00006400 years
Nuclide Initial tmin DSR(i, tmin) G(i,tmin) DR, tmex) G, tex)

(i) isg (years} (Cifg) (ci/e)

Cs-137 47755402 0.000e+00 5.55E-R 4.7EHRZ 5.3%-R 4772
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Summary ¢ Cs137, guardsmen, 100002 File: CIBGIK.RAD

Irdivid sl Nelide Dose Sumed Over AlLL Pathuays
Parert Nclide ad Brarch Fraction [rdicated
Mrlide Parent  BRF(I) DOSE(], 1), mreyyr
§

(3 14 t= 0.000:400 1.0006+00 3.000£+00 1.000E+01 3.0006+01 5.0006+01 1.000E+02 3.0006+2 1.000E+(B

Cs-137 Cs-137 1.000EH00  2.5006+01 2.4026401 2.3316407 19816401 1. 2046401 78090400 2.4306+00 2.322%-(R 1.9956-09

BRF(1) is the brarch fraction of the parent nuclide.

Irdividel Nxlide Soil Cocentration
Parent Nclide ad Brareh Fraction Irdicated
Melice Parent  BRF() $(j, 1), pCi/g
i

)] 14} t= 0000400 1.0006400 30002400 1.0006401 3.000e+01 5.0006401 1.0006402 3.0006+R 1,0006+03

Cs-137 Cs-137 1.000EHD  4.775EHR 4.6660HI2 4. 4TEHR 3. 7RAEHE 2.376EHR 1.4926HR 4.680E401 4.4636-01 3.7356-08

BRF(1) is the branch fraction of the parent ruclide.

A&A/mkb
ApxAFini.doc A-36

02/12/99



A.2  Results of RESRAD Calculations for Resident Adult Scenario

A.2.1 Co-60: Resident Adult Summary Qutput File

S0, Version 5.8 T Limit = 0.5 year 12/14/98 17:38  Page
Sumery @ Cof, resident adilt, 100002 File: OOARIOK.RAD

Teble of Conterts

Part : Mixture Suts ad Sirgle Radionclide Guidelires

Dose Carversion Factor (ard Related) Parameter Summary ... 2

Site-Specific Parateter KMONY covevevscsereseucenoccanan 3
Summary of Patheily Selections vevevevimeniccaceccnaanaes 6
Cortamirated Zone ard Total Dose SUMBNY «vevvnvccaaan.. 7
Total Dese Corporents
Time = 0.000E4H00 «vuveecnvnranrenocenarencsasaccaaan 8
Tine = 1000400 .. ocieciciicecicnrccacacaccnannns 9
Time = 3.000EH0 wuuvrvrncarmsaunusmncssacncasenanans 10
Time = 1000401 oocenirreninrenaaamnnmnanancnancnen 11
Time = 30006407 vunuvnueeanrnsnsassrnccccccnsacnanen 12
Time = 5.0006H07 cuvuemrreanvnonnusnensensscaasannsn 13
Time = T.000EH2 oo ceniececicnminacccaccnraannn %
Tine = 3.000EH2 oo iicecraciceacencarncaaanaaaan 15
Tine = T00EHID o.vvevinivarevnnnnnmnerccccnnarnnees 16
Dose/Saurce Ratics Summed Over ALL Pathweays ooocoeeeiaae.. 17
Sirgle Radionclide Soil Guidelines oovvvnvnvecieoiaaaan.n 17
Dose Per Nuclide Suwnsd Over ALL Pathuays . coceiicaane.... 18
Soil Corcentration Per NELICE uvsenenennneicciancanann 18
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Sumary @ Cof0, resident addt, 100002

Page 2
File: COSRIOK.RD

Dose Cawersion Factor (ad Related) Parameter Sumery

File: DOSFAC.BIN

| curent | | Parameter
§
Meru Paraneter | valee | Defadt |  MNeme
B
B-1 | Dose cawersion factors for irhalatian, mremypCi:
B-1 | Co0 2.1E-O6 | 20E-04 | DCF2C 1)
D-1 | Dose corversion factors for ingestion, mrenyCi:
-1 | Co&0 2XE-(B | 2.6XE-05 | DCF3( 1)
D-34 | Food transfer factors:
D-3 | Co-60 |, plat/soil corcentration ratio, dimersionless 8.000e-(2 | 8.00-(2 | RIFC 1,D
D% | 060 |, beef/livestock-intake ratio, (pCi/kg)/(Ci/d) 2.00Ce-(2 | 2.00e-02 | RTFC 1,2
D-3% | o680  , milk/Livestock-intake ratio, (pCiAY/(Ci/dD 2.00E-0B | 2.000E-(B | RTF( 1,3)
D-5 | Bicacounulation factors, fresh water, L/kg:
D5 | G, fish 3.000E+ | 3.00E+2 | BIOFACC 1,1
D5 | L6, orustaom ard mollusks 2.000e42 | 2.00CEHE | BICFACC 1,2)
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File: COSRIK.RAD

Site-Sxcific Parateter Sumery

" | user | ] Used by RESRAD | Parameter
Merus Parameter frput Default | (If different from user irput) Nare
RO11 | Area of cottaminated zore (af%2) 1.000e40% | 1.000e404 - AREA
ROM | Thickress of contamirated zore (@) 2.0006+00 | 2.000e400 - THICKD
RO11 | Lergth perallel to aguifer flow (m) 1.0006+02 | 1.0006+02 --- LCZPAQ
RO11 | Basic radiation dose Limit (mremyiyr) 250001 | 3.000e+01 --- BROL
RO11 | Time since placament of material (yr) 0.0006H00 | 0.0006+00 --- 11
ROM | Times for calaulatios (yr) 1.0006400 | 1.000e+00 --- 2
ROT1 | Times for calaulations (yr) 3.000e400 | 3.000e+00 - T 3)
RO1 | Tines for calaulations (yr) 1.0006401 | 1.000+01 . T( &)
RO11 | Times for calaulatios (yr) 3000401 | 3.000e401 - @)
ROM | Times for calaulatios () 5.0006401 | 1.0008+02 - T 6)
RO11 | Times for caloulatias (yr) 10005402 | 3.000842 - W7
RO11 | Times for calaulatiars (yr) 3.000e4R | 1.000668 - 8
ROI1 | Times for caloulations (yr) 1.00E«@ | 0.000e40 --- F L8]
RO11 | Times for caleulations (yr) rot used | 0.0006+00 --- (103
RO12 | Initial prircipal radioneclice (gLi/g): Co-&0 1542642 | 0.000E+00 - SHDH
RN2 | Coventration in groudater (i) Co-60 rot wsed | 0.000e+00 - wic
RO13 | Cover cbpth (m) 0.0006+00 | 0.000E+00 --- OVERD
RO13 | Dersity of cover material (g/an**3) rot wsed | 1.5006400 .= DENSCY
ROT3 | Cover depth evosion rate (myr) rot wsed | 1.000E-0B - w
RO13 | Dersity of contaminated zore (g/af™*3) 1.500E400 | 1.500e+00 -- DENSCZ
RO13 | Contamireted zore erosion rate (m/yr) 0.0006+00 | 1.0006-03 --- wz
RN3 | Contamirated zone total porosity 4.000E-01 | 4.0006-01 - w2
RO13 | Contaminated zore effective porosity 2.000e-01 | 2.000e-01 e Bz
RO13 | Cantamirated zone hydraddic codctivity (wyr) | 1.000E+01 | 1.0006401 - HOCZ
RO13 | Comtaminated zore b parameter 5.300+400 | 5.3006+00 - BCZ
RO13 | Average amial wind speed (Wsec) 2.0005400 | 2.000e+00 -n- WD
RO13 | tumidity in air (gmt3) rot wsad | 8.0006+00 --- HMID
ROT3 | Evapotrarepiration coefficient 5.00CE-01 | 5.0006-01 === EVAPTR
ROT3 | Precipitation (wyr) 1.0006+00 | 1.0002400 - PRECIP
RO3 | Irrigation (mvyr) 2.000e-01 | 2.000€-01 - Ri
ROT3 | trrigation mock overhead | overhead -~ IDITCH
RT3 | Ruroff coefficient 2.000E-01 | 2.0006-01 - RUNOFF
RO13 | Watershed area for rearby stream or pord (*2) | 1.0008406 | 1.0006+06 - WREA
RO13 | Accuracy for water/soil coputations 1.000e-03 | 1.000e-0B - B
ROV | Dersity of saturated zore (g/a™3) 15008400 | 1.5006+00 --- DENSAQ
ROW | Saturated zore total porosity 4,000E-01 | 4.000E-01 “-- PsZ
RO14 | Saturated zore effective porosity 2.000E-01 | 2.000e-01 == BPsz
RO | Saturated zone hydraulic cordctivity (mvyry 1.0005402 | 1.000e42 — HCSZ
R4 | Saturated zore hydraul ic gradient: 2.000e-(R | 2.00e-(2 -~ HGAT
ROY4 | Saturated zore b parareter 5300400 | 5.3006+00 BZ
RO | vater table drop rate (vyr) 1.0006-03 | 1.000e-(B - Wi
ROM: | Well purp intake depth (m below water table) 1.000E+01 | 1.0006+01 .- DWIBWT
R4 | Model: Nordispersion (WD) or Mass-Balarce (MB) D L3 --- MDEL
ROt | well pumping rate *SAr) 2.500EH2 | 2.500E+2 --- 3 %]
RO15 | Nurber of usaturated zore strata 1 1 - NS
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RESRAD, Versicn 5.82

T#: Limit = 0.5 year

Summary @ Cof0, resident adult, 10000m2

12/4/98 17:38  Page 4

File: COORIOK.RAD

Site-Specific Parareter Sumary ¢(omtirued)

User Used by RERD Parameter

Meru Parameter Irpt Default | (If different fram user irput) Name

RO15 | Ursat. zore 1, thickness (m) 4.000eH0 | 4.0006+00 --- H(D

RO15 | Ursat. zore 1, soil dersity (g/of3) 1.500e400 | 1.5006+00 - DENSLIZ(T)
ROTS | Ursat. zore 1, total porosity 4. 000E-01 | 4.000E-01 - TRZ(H)

RONS | Ursat. zare 1, effective porosity 2.00E-01 | 2.000e-01 - Bz

RO1S | Ursat. zore 1, soil-specific b parareter 5.300e+00 | 5.300c400 --- BUZ(1)

RO1S | Ursat. zare 1, ydraulic cordetivity (miyr) 10006401 | 1.000e+01 --- HAUZ(1)

RO16 | Distribution coefficients for Co-€0

RO6 Contamirated zoe (at*3/g) 1.000e48 | 1.000e+B - DONLCCC 1)
R0M6 |  Usaturated zore 1 (a?3/g) 1000403 | 1.000E+13 - DONJOK 1,1)
RO16 | Saturated zore (an*3/g) 1.000e405 | 1,000+ - DONCSC 1)
RO16 Leach rate (/yr) 0.000£+00 | 0.0006+00 1.666E-04 ALEACHC 1)
RO16 | Solibility constant 0.000e400 | 0.000E+00 rot used SIUBKC 1)
RO17 | Irhalation rate (nf*3/r) 40575 | BL00EHD - INHALR

RO17 | Mass laadirg for irhalation (g/mit3) 1.000E-04 | 1.000E-04 --- MLINH

RO17 | Exposire duration 3.000e+01 | 3.000e+01 --- B

RO17 | Shieldirg factor, irhalation 4,0006-01 | 4.000e-01 --- SHF3

RO17 | Shieldirg factor, external gamma 7.000e-01 | 7.000e-01 -en SHF1

RO17 | Fraction of time spent indoors 6.550E-01 | 5.0006-01 --- FIND

RO17 | Fraction of time spent autdoors (an site) 8.000-(2 | 2.500e-01 --- FOTD

RO17 | Shape factor flag, exterral gawa 1.0006+00 | 1.000e+00 >0 shows circular AREA. FS

RO17 | Radii of shape factor array (used if FS = -1):

RO17 | Outer anular radius (), rirg 1: rot wsed | 5.0008401 --- RAD SHAPEC 1)
RO17 Outer arrular radius (m), rirg 2: rot wed | 7.071E401 --- RAD SHAPE( 2)
RO7 | Outer avular radivs (W, rirg 3: rot used | 0.000E400 --- RAD SHAPE( 3)
ROI7 | Outer amular radius (M), rirg 4: rot wsed | 0.000E+00 - RAD_SHAPE( &)
RO17 | Outer arrular radius (m), rirg 5: rot wsed | 0.0006+00 - RAD_SHAPE( 5)
RO17 Quter amnular radius (m), rirg 6: rot wsed | 0.0008+00 --- RAD SWPEC &)
RO17 | Outer amular radius (M), ring 7: rot wed | 00008400 --- RAD SHAPE( 7)
RN7 |  Outer amular radius (M), rirg 8: rot wsed | 0.0006+0 - RAD_SHAPE( 8)
RO17 Outer arular radivs (M), rirg 9: rot wsed | 0.0002400 --- RAD SHAPE( 9)
ROV7 | Outer amular radivs (), rirg 10: rot wed | 0.0006400 --- RAD_SHAPE(10)
RO17 |  Outer amudar radius (m), rirg 11: rot used | 0.0006+00 --- RAD_SHAPE(11)
RO17 |  Outer arular radius (M), rirg 12: rot wsed | 0.000EH0 --- RAD_SHAPE(12)
ROV7 | Fractias of amnuar areas within AREA:

RO17| Rirg 1 rot wsed | 1.0006+00 --- FRACAC 1)
RO17 | Rirg 2 rot wsed | 2.73&-01 --- FRACA( 2)
RO7 | Rirg 3 rot used | 0.0006+00 --- FRACA( 3)
RO17 | Rirg 4 rot wsed | 0.000E+00 --- FRACA( 4)
ROI7 | Rirg 5 rot wsed | 0.0006+00 --- FRACA( 5)
RN7 | Rirg 6 rot wsed | 0.0006+00 - FRACA( 6)
ROI7 | Rig 7 rot used | 0.0006+00 --- RECAL 7)
ROI7 | Rirg 8 rot used | 0.000E+00 --- FRACA( 8)
RO Rirg 9 rot used | 0.0008400 --- FRACAC 9)
RO17 | Rirg 10 ot wsed | 0.000E+00 --- FRACACTO)
ROI7 | Rig N rot wsed | 0000600 --- FRACA(TT)
RO17 | Rirg 12 rot used | 0.000640 --- FRACA12)
RO18 | Fruits, vegetables and grain corsumption (ka/yr) | 19566402 | 1.600e+(2 - DIET(1)
A&A/mkb
ApxAFini.doc A-40

02/12/99


http:EJq:x:&.re
http:O'l1tin.ai

RERD, Version 5.& T Limit = 0.5 year

Summary @ Cofld, resident acult, 10000m

Site-Specific Paraveter Sumary (contirted)

12/1%4/98 17:38  Pae 5

File: COSRIK.RAD

User Used by RESRD Parameter

Meru Parameter Irput Default | (If different fram wser irput) Name
RO18 | Leafy vegetable corsunption (kg/yr) 0.0006+00 | 1.400e+01 --- DIET(2)
RO1B | Milk coeunption (L/yr) rot wsed | 9.2006401 DIET(3)
RO18 | Meat ad poultry consuption (kgiyr) rot wsed | 6.3006+01 DIET(4)
RJ8 | Fish conaunption (kg/yr) rot wed | S.400E400 - DIET(S)
RO18 | Other seafood corsuption (kaAr) rot wed | 9.000E-01 --- DIET(6)
RO18 | Soil irgestion rate (g/yr) 17506401 | 3.650e401 SOIL
RO18 | Drirking water intake (L/yr) 84006402 | 5.100e+02 DI
RO18 | Contamiration fraction of drirking water 1.0006+00 | 1.0006+00 --- W
RO18 | Contamiration fraction of hauschold water ot wsed | 1.000+00 .- FHid
RMN8 | Cortamiration fraction of livestock water rot wead | 1.0006400 --- FiLW
RO18 | Corttamiration fraction of irrigation water 1.000e40 | 1.0005+00 --- FIRW
RO18 | Contawiration fraction of aguatic food ot used | 5.000E-01 - 2%
RO18 | Cottamiration fraction of plant food -1 -1 0.5006+00 FPLANT
RO18 | Cotamination fraction of meat ot wsed  |-1 --- AEAT
RO18 | Cotamination fraction of milk ot wsed -1 --- RMILK
RO19 | Livestock foder intake for meat Ckg/chay) rot used | 6.8008401 LFIS
ROTP | Livestock fotler intake for milk (kg/day) ot used | 5.5008+01 --- LFI6
ROM9 | Livestock water intake for meat (L/cky) ot wsed | 5.0006401 LWIS
RO19 | Livestock water intake for mitk (L/chy) ot wsad | 1.6006402 - W16
RO19 | Livestock soil intake (kg/day) ot wsed | 5.0006-01 Lst
RN9 | Mass loadirg for foliar deposition (g/mit¥3) 1.000e-04 | 1.0006-04 --- MLFD
RO9 | Depth of soil mixirg layer (m 1.500e-01 | 1.50E-01 --- M
RO1? | Depth of roots () 9.000e-01 | 9.0006-01 - DROOT
RO | Drirking water fraction from ground water 1.0006+00 | 1.0006+00 e FGOW
ROTY | Hoausehold water fraction fram grourd water 1.000400 | 1.0005400 - FGWHH
RO19 | Livestock water fraction fram ground water ot wsed | 1.000400 --- FOAW
RO19 | Irrigation fraction from grourd water ot wsed | 1.0006¢400 --- FGIIR
RIB | Wet weight crep yield for Non-Leafy (kg/it*2) 7.000e-01 | 7.0006-01 --- W
RI1GB | Wet weight orop yield for Leafy Ckg/r*2) 1.500e+0Q0 | 1.5006+00 --- V(2)
R19B | Wet weight crep yield for Fodder (kg2 ot wsed | 1.1006+00 e w3
R1SB | Growing Season for  NorrLeafy (years) 1.7206-01 | 1.700e-01 - TED
R1B | Growing Season for  Leafy (years) 2.5006-01 | 2.50e-01 ——— TEC)
RISB | Growirg Season for Fader  (years) rot wsed | 8.00E-02 - TECS)
R198 | Translocation Factor for  NorLeafy 1.00E-01 | 1.00E-01 - TIv(1)
RI9B | Trarslocation Factor for Leafy 1.0006+00 | 1.000e+00 - TIV(2)
RI9B | Translocation Factor for Focder rot used | 1.000E+00 -~ TIV(3)
RSB | Dry Foliar Interception Fraction for Narleafy | 2.5006-01 | 2.500E-01 --- RORY(1)
RSB | Dry Foliar Interveption Fraction for Leafy 2.500e-01 | 2.500e-01 --- RORY(2)
RI%B | Dry Foliar Interception Fraction for Fodder ot wsed | 2.500E-01 - RORY(3)
R19B | Wet Foliar Interception Fraction for Norvleafy | 2.5006-01 | 2.5006-01 ——— RET(D
R1B | Wet Foliar Interception Fraction for Leafy 2.500e-01 | 2.500e-01 - RET(2)
R1SB | Wet Foliar Interception Fraction for Fodder ot wsed | 2.5006-01 --- RET(3)
R19B | Weathering Removal Corstant for Vegetation 2.000e+01 | 2.000e+01 --- WM
Cl4 | C-12 concertration in water (g/art™*3) ot wsed | 2.000E-06 o C1AR
Cl4 | C-12 corcentration in contaminated soil (g/g) ot weed | 3.00E-Q2 --- clxz
Cl4 | Fraction of vegetation carbon fram soil ot used | 2.000E-2 - COIL
C¥ | Fraction of vegetation carbon fram air ot wsed | 9.8006-01 we- CAIR
Cle | C-¥ evasion layer thideess in soil (m) rot wsad | 3.0006-01 - oM
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Sumacy : Cof0, resicent adult, 10000w File: 0OSRIOK.RAD
Site-Specific Paraveter Sumary (continued)

" | | User | | Used by RESRAD | Parareter
Meruy Parareter Irput Defailt | (If different from user irput) Name
Cl4 | C-14 evasion flux rate from soil (1/sec) rot wsed | 7.0006-07 = EVSN
C¥ | €-12 evasion flux rate fran soil (1/sec) ot wsed | 1.00E-10 --- REVSN
Cl4 | Fraction of grain in beef cattle feed rot wsed | 8.00CE-01 -—- AVFGS
Cl¥ | Fraction of grain inmilk cow feed not wsed | 2.000E-01 --- AVGS
STR | Storage times of oontamirated foodstuffs (chys):

SR | Fruits, norleafy vegetables, and grain 14006401 | 14006401 STR T(1)
SR Leafy vegetables 1.000+00 | 1.000E+00 - STCR T(2)
SR Milk 1.0006+00 | 1.000e+00 - STR_T(3)
STR Meat ard poultry 2.000e401 | 2.0006401 --- STCR_T¢4)
STCR Fish 7.000e+00 | 7.000e+00 --- STR_T(5)
SR Crustacea ard mol lusks 70005400 | 7.000e400 - STCR_T(6)
STR Well water 1.0006+00 | 1.000e+00 - STR T(7)
SR | Surface water 1.0006+00 | 1.0006+00 - STR T(8)
STR Livestock focder 45006401 | 4.5006+01 - STR_T(P)
R21 | Thickress of huilding faundation (m rot wsed | 1.5006-01 ROR
R | Bulk dersity of building foudation (g/art™*3) rot wsed | 2.4006400 - DENSFL
R21 | Yotal porosity of the cover material rot used | 4.000E-01 - PV
R21 | Yotal porosity of the huilding foudation ot wsed | 1.00E-O1 - TPFL
RO21 | Voluretric water content of the cover material rot wed | 5.000E-(2 - POV
RO21 | voluretric water cotent of the faurdation rot wsed | 3.000E-G2 - PHOFL
RO21 | Diffusion coefficient for radn gas (sec):
RO21 in cover material rot wsed | 2.000E-06 - DIFCY
RO21 in foudation material rot wsed | 3.000E-07 --- DIFFL
RrRO21 in contamirated zore soil ot wsed | 2.000E-06 --- DIFCZ
ROZ1 | Radon vertical dimersion of mixing (W rot wsed | 2.0006+00 .- HMIX
RO21 | Average building air exchage rate (1/hr) ot wsed | 5.0006-01 - REXG
ROZ1 | Height of the huildirg (room (m rot wsed | 2.5008¢00 HRM
RE21 | Building interior area factor rot wsed | 0.0006400 - FAl
RE21 | Building cbpth belae grourd surface (m rot used | -1.0006+00 - DML
RO21 | Brarating power of R222 gas rot uwsed | 2.5006-01 --- BANACT
RO21 | Brrating power of Rn-220 gas ot wsed | 1.5006-01 --- EMANA(2)
Summary of Pathwiy Selectias
Pathay User Selection

1 -~ exterral gamm active

2 -- irhalation (wo radm) active

3 -- plat ingestion active

4 -- meat irgestion suppressed

5 -- milk irgestion suppressed

6 -- ajatic fouk suppressed

7 -~ drirking vater active

8 -- s0il ingestion active

9 -~ radn suppressed

Fird pesk patheay doses suppressect
A&A/mkb
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Summry : Cof0, residet adilt, 100002 Fite: COBORIOK.RD
Cortamirated Zore Dinersions Initial Soil Concentrations, pCi/g
Area: 10000.00 sqare meters Co-60 1.542EH2
Thickress: 2.00 neters
Cover Depth: 0.00 meters
i
Total Dose TDOSE(L), mremiyr
i

Basic Radiation Dose Limit = 5 mraniyr
Total Mixture Sum Mt) = Fraction of Basic Dose Limit Received at Time (1)

t (years): 0.0006400 1.000E400 3.000E+00 1.0006+01 3.0006401 5.000E+01 1.000E+02 3.000e+02 1.000E+(3
OOSE(t): 1.2966HB 1.1386+403 B.74EHR2 34806402 2.5006401 1.79GE+H00 2.48%-05 9.088-15 0.000E+00
Kt): 5.1936401 45526401 3.4966H 01 1.92E401 9.996E-01 7.18%-(2 9.934%-06 3.6356-16 0.00E+0

Maximm TDOSE(t):  1.2966+08 memyyr  at t = 0.000EHD years

A&A/mkb
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Summary @ CoA0, residert adult, 10000n2 File: COBRIK.RAD

Total Dose Contrituticns TDOSE(T,p, 1) for Irdividel Radionrlides (1) and Pathunys ()
As mrenyyr ard Fraction of Total Dose At t = 0.0006400 years

Water Indeperchnt Pathways (Irhalation excludes radon)
Grourd Irhalation Raxkn Plart Meat Milk Soil

¥
Radfio-
Melide menyr fract,  mrewyr fract.  menyr fract.  mrewyr frect. mewyr fract. mrewyr fract.  mrenfyr  fract.

Coé0 12666408 0.9752 7.9356-04 0.0000 0.000£400 0.0000 3.21%+01 0.0247 0.0006+00 0.0000 0.0005+00 0.0000 5.3366-02 0.0000

Total 12665403 0.9752 7.9356-04 0.0000 0.000£+00 0.0000 3.2125+01 0.0247 0.0006+00 0.0000 0.0006+00 0.0000 5.33¢E-02 0.0000

i Total Dose Cavtributias TDOSE(,p,t) for Individel Radioiclides (1) and Pathvays (p)
As mreyyr and Fraction of Total Dose At t = 0.000E+00 years
Mater Deperdent Pathiays
Water Fish Racbn Plart Meat Mitk AlL Pathways*
Radio-
Nrlide mremfyr fract. mvenfyr fract. mrewyr fract, mewyr fract. mrawyr fract.  mrawyr fract. mremiyr  fract.

Co-60  0.0006+00 0.0006 0.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 1.296+053 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.208:+(3 1.0000
*Sum of all water incdeperdert and deperdent pathwerys.
i

A&A/mkb
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Sumery : Cof0, resident adult, 100002 File: ODSORTOK.RAD

Total Dose Cortributions TOOSE(i,p,t) for Irdividal Radiawclides (i) ad Pathways (p)
As memyyr ard Fraction of Total Dose At t = 1.0006+00 years
Water Indeperdent Pathways (Irhalation excludes radon)
Grourd Irhalation Radn Plart Meat Mitk Soil
Radio-
Meclide mrevyr fract., memdyr fract., mrewyr fract. mewyr fract. menyr fract. memfyr fract. manr  fract.

Co-60  1.1106403 0.9752 6.956E-04 0.0000 0.0006+00 0.0000 2.8146+01 0.(247 0.0006+00 0.0000 0.000E+00 0.0000 4.6786-02 0.0000

Total  1.110E4(B 0.9752 6.95E-04 0.0000 0.0006+00 0.0000 2.8166+01 0.0247 0,000e+00 0.0000 0.0006+00 0.0000 4.678:-02 0.0000
i

Total Dose Contritutions TDOSE(T,p,t) for Individel Radioclides (1) and Pathways (P
As mrevyr and Fraction of Total Dose At t = 1.0006+00 years
Water Depercent Pathways
Water Figh Rackn Plat Meat Milk ALL Pattways®
Radio-
Nclide mreyyr fract.  mrewfyr fract. mremyr fract. mremfyr fract. mremfyr fract. mrewyr fract.  mrewyr fract.

Co-60  0.000+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 1.136+(3 1.0000

Total  0.0008400 0.0000 0.000£400 0.0000 0.0006+00 0.0000 0.0008+00 0.0000 0.0006+00 0.0000 O0.000E+00 0.0000 1.138=+(3 1.0000
*Sun of all water irdeperdent ard deperdent pathways.
|

A&A/mkb
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k
Sumery @ Cof0, resicent adult, 100002 File: OXORIK.RAD
Total Dose Cotributions OSE(T,p, t) for Irdividal Radionuclides (1) ard Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 30006400 years
Water Ircepercknt Pathwiys (Irhalation excludes radon)
Ground Irhalation Rackn Plat Meat Milk Soil
Radior

Mclide mewyr fract. mrewyr fract. mranhyr fract. mranyr fract. mewyr fract. mremyr fract.  mrewyr fract.

Co&0 8506+ 0.9752 5.3456-04 0.0000 0.0005+00 0.0000 2.164401 0.0247 0.000E+00 0.0000 0.0006+00 0.0000 3.556-02 0.0000

Total 8.5%6¢(2 0.9752 5.3456-04 0.0000 0.0006+00 0.0000 2.164E+01 0.0247 0.000£+00 0.0000 0.0006+00 0.0000 3.5956-02 0.0000

Total Dose Cortributions TOOSECH,p, t) for Individal Radiaclides (i) ard Pathuays (p)

¥
As nreyyr ad Fraction of Total Dose At t = 3.000E+00 years
Water Deperdent Pathuays
Water Fish Rackn Plat Meat Milk All Pathuays*
i
Radio-

Nelide memyr fract.  mrawyr fract.  mranyr fract. mrawyr fract, mrawyr fract.  mrewyr fract.  memwyr  fract.

Co-&0  0.000e+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.0006+00 0,0000 0.0002400 0.0000 0.000£+00 0.0000 B8.7466+02 1.0000

Total  0.000E+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 8.7445+02 1.0000
*Sun of all sater indeperdent and deperdient pathuays.
i
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Summary @ Cof0, residert adalt, 100002 File: COBRIK.RAD

Total Dose Cantributions TOOSE(H,p, 1) for Irdividal Radiouclides (i) ard Pattays (p)
As mrayyr ard Fraction of Total Dose At t = 1.0006+01 years
water Inckpercint Pathuays (Irhalation excludes rachn)
Grourd Irhalation Racin Plant Meat Milk Soil

Radio-
Nclide mremyr fract., mrewyr fract. mremfyr fract. mremyr fract. mrewyr frect. mrewyr fract.  mrewyr fract.

Co60  3.38eHR 0.9752 2.127/-04 0.0000 0.0006+00 0.0000 8.6096+00 0.0247 0.00CE+00 0.0000 0.0006+00 0.0000  1.430e-02 0.0000

Total 3.3986+R2 0.9752 2.1276-04 0.0000 0.0006+00 0.0000 8.609+00 0.0247 0.000£+00 0.0000 0.0006+00 0.0000 1.430e-(2 0.0000

g
Total Dose Contritutions TDOSECT,p, 1) for Individal Radionclides (i) ad Pathvays (p)
As mrayyr ard Fraction of Total Dose At t = 1.0006+01 years

Water Depercknt Patiways
Water Fish Radon Plant Meat Milk ALl Pathuays*

Radio-
Nelide mewyr fract. mremyr fract. mremfyr fract. mremfyr fract. mremdyr fract. mrawyr fract.  mremyr  fract.

Co-60  0.0005+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.480e+(2 1.0000

Total  0.0006+00 0.0000 0.00CE+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 3.480e+(2 1.0000
*Sun of all water indepercent ard deperdent pathways.

A&A/mkb
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Summary ¢ Cof0, resident adslt, 100002 File: OO6RIOK.RAD

Total Dose Cotritatias TOOSEC,p,t) for Irdividel Radiowuclides (1) ard Pathways (p)
As mrewyr ardd Fraction of Total Dose At t = 3.000E+01 years
Water Indeperdent Pathways (Irhalation excludes radon)
Grourd Irhalation Rackn Plat Meat Milk Soit
L
Radio-
Nelide mrawyr fract, mewyr fract. mrewyr fract. mreawhyr fract, mrenfyr fract. mrewyr fract. mrewhr fract.

Cod)  2.4385401 0.9752 1.528:-(6 0.0000 0.0006+00 0.0000 6.1846-01 0.0247 0.0006+00 0.0000 0.000e+00 0.0000 1.027£-03 0.0000

Total  2.4386401 0.9752 1.528e-06 0.0000 0.0006+00 0.0000 6.184E-01 0.0247 0.000E+00 0.0000 0.0005+00 0.0000 1.0276-(3 0.0000

' Total Dose Contributions TOOSE(,p,t) for Individal Radionclides (i) ard Pathways (p)
As mrawyr ad Fraction of Total Dose At t = 3.00(E+)1 years
Water Deperdert Patheays
ater Fish Ractn Plart Heat Mitk All Patheays*
Radio-
Nclide mavyr fract. mrenyr fract. meawyr fract. mrenyr fract. mrewyr fract. mremyr fract. mrawyr  fract.

Co-60  0.000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 2.5006+01 1.0000

Total  0.000e+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 2.5006+01 1.0000
*SQum of all water irckpackrt and deperdent pathuays.
i
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Summery @ Cof0, resident adult, 10000m2 File: COARIK.RAD

Total Dose Cotributions TOOSE(T,p, 1) for Individsl Redioclides (i) and Pathweys (p)
As mrayyr ard Fraction of Total Dose At t = 5.000E+01 years
Water Irdepercent Pathuways (Irhalation excludes rado)
Grourd Irhalation Ractn Plart Meat Milk Soil
Radio-
Nrelide mremyr fract. mrewyr fract. mrendr fract. mremyr fract. mrenyr fract. mrawyr fract. mrawyr  fract.

Co-60 1751400 0.9752 1.097-06 0.0000 0.000E+00 0.0000 4.443-(2 0.0247 0.0002+00 0.0000 0.0006+00 0.0000  7.381E-(6 0.0000

Total 1.751E400 0.9752 1.097-06 0.0000 0.0006+00 0.0000 4.4643E-02 0.02%7 0.000+00 0.0000 0.000e+00 0.0000 7.381E-05 0.0000

g
Total Dose Cortributions TOOSE(E,p,t) for Irdividal Redionuelides (1) ad Pathways (p)
B
As aranyr ad Fraction of Total Dose At t = 5.0006+01 years
Water Depervient Pathways
Water Fish Rackn plat Meat Milk ALl Pathuanys*
Radfio

Nolide mranyr fract. mrewyr frect.  mrawyr fract. mrenwyr fract. mrewyr fract. mewyr fract. mrewyr fract.

Co60 0.000e+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 1.7965+00 1.0000

Total  0.000E+00 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000  0.000E+00 0.0000 0.000E+00 0.0000 1.7962+00 1.0000
*Sun of all water indeperdent and deperdent pathways.
B
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i

Summacy @ Cof0, resicent adult, 0000w File: COSORIK.RAD

Total Dose Contributions TDOSE(E,p,t) for Irdividal Radionclides (1) and Pathuays (p)
As mremfyr ard Fraction of Total Dose At t = 1.000EHR years
Water Irdepercent Pathways (Irhalation excludes radon)
Grourd Irhalation Radm Plart Meat Milk Sail

&

Radio-

Nclide mrawyr fract. mrenfyr fract.  mremwyr fract., mrewyr fract. mremfyr fract. mremfyr fract. mrewyr fract.

Co60  2.426-05 0.9752 1.518-(9 0.0000 0.0006+00 0.0000 6.144E-(6 0.0247 0.0006+00 0.0000 0.000E+00 0.0000 1.021€-07 0.0000

Total 2.42-05 0.9752 1.518-09 0.0000 0.000E+00 0.0000 6. 1646-06 0.0247 0.000E+00 0.0000 0.000£+00 0.0000 1.021E-07 0.0000

i
Total Dose Contributions TDOSE(T,p,t) for Irdividal Radionclides (1) ard Pathvays (p)
i
As mrenvyr and Fraction of Total Dose At t = 1.0006+(2 years
Water Deperdent Pathways
Water Fish Radon Plant Meat Milk ALl Pathways*
|
Radio-

Meclide mranyr fract. memyr fract., menyr fract. memhr fract. mremfyr fract. mrewyr fract.  nmrewyr fract.

Co-60  0.000£+400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 2.48%-03 1.0000

Total  0.000£+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000e+00 0.0000 2.4835-08 1.0000
g*&m of all water ircependent and deperdent pathways.
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Summary @ Cof0, resident adult, 10000m2 File: O0AORIIK_RAD

Total Dase Contributions TDOSE(T,p,t) for Irdividal Radiauclides (1) and Patheays (p)
As mrenyyr ard Fraction of Total Dose At t = 3.000EH2 years
Water Irdeperdent Pathweys (Irhalation excludes radmy)
Ground Irhalation Rackn Plart: Meat Milk Soil

Radio-
Nclide mrawyr fract. mrenvyr fract.  mrewyr fract. mrewyr fract. mewyr fract.  mrew'yr fract.  mremfyr  fract.

Co60 8.883%&-15 0.9752 5.9546-21 0.0000 0.000e+00 0.0000 2.268¢-16 0.0247 0.000e+00 0.00006 0.000E+00 0.0000 3.736E-19 0.0000

Total B8.853-15 0.9752 5.594E-21 0.0000 0.000E+00 0.0000 2.248-16 0.0247 0.000e+00 0.0000 0.0006+00 0.0000 3.736E-19 0.0000

Total Dose Cortributions TOOSE(T,p,t) for Individel Radiaiclides (i) ard Patfweys (p)
As meyr ard Fraction of Total Dose At t = 3.0006+2 years
Water Deperdent Pathways
Water Fish Racbn Plant Meat Milk ALL Pathrays*
-
Radio-
Nclide mrewyr fract., memfyr fract. mrewyr fract. meawyr fract. manyr fract.  mewyr fract.  mremiyr frect.

Cor60  0.000E+00 0.0000 0,0008+00 0.0000 0.000E+00 0.000C 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 9.083-15 1.0000

Total 0.00E+00 0.0000 0.000£+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 9.0886-15 1.0000
*qun of all water independent ard deperdent pathaays.
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Summary @ Cof, resident acult, 100002 File: COBORTOC.RAD

Total Dase Contributions TOOSE(T,p,t) for Individel Radiowclides (i) and Patheens ()
As mrayr ard Fraction of Total Dose At t = 1.0006+0 years
Water Independert Pathuays (Irhalation excludes radon)
Groud Irhalation Rackn Plat Meat Milk Soil
Raxtio-
Nelide mrenyr fract.  aremfyr fract. menwyr fract. menfyr fract. mendyr fract. memiyr fract.  mremfyr  fract.

Co-60  0.0006+00 0.0000 0.000£+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000+00 0.0000 0.000£+00 0.0000

Total  0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000

L Total Dose Contributions TOSE(T,p, t) for Irdividal Radicuctides (i) ad Pathays (p)
As mrenyyr ard Fraction of Total Dose At t = 1.0006+@ years
ater Deperclnt Pathways
Water Fish Rachn Plant Meat Milk ALl patheanys*
Radio-
Nrlice mrewyr fract. mremyr fract. meemyr fract. mrewfyr fract. mremfyr fract.  mrawyr fract.  mrewyr fract,

Co-&0  0.000e+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000  0.000:+00 0.0000

Total  0.000E+00 0.0000 0.0002+00 0.0000 0.0006+00 0.0000 0.000E+00 00000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000
*Sun of all water irdeperdent and deperdent patheays.
L
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Sumary @ Cod, resident adult, 100002 File: 0OARIK.RD

Dose/Source Ratios Sumed Over ALl Pathways
Parert ard Progary Prircipel Radiowclide Comtributiors Irdicated
Parent Prodrct Brach DR(j, 1) (mremyr)/(Li/g)
(4] (j) Fractiof® t= 0.0006400 1.0006+00 3.000E+00 1.0006+01 3.000£+01 5.000+01 1.0006+02 3000+ 1.000e4(3

Co60 Co0 100000 8.4185400 7.3796+(0 5.671EH)) 2.2566+00 1.6216-01 1.1646-02 1.610E-06 5.8926-17 0.000E+00

*Branch fraction is the aumutative factor for the j*t prircipal radionclide daghter: OMBRF(j) = BRFOIYBRF(2)* ... BRF(j).
The DR ircludes oontributions from associated (half-life <= 0.5 yr) daghters.

i
Sirgle Radianeclide Soil Quidelines G(i,t) in Ci/g
Basic Radiation Dose Limit = 25 mreawyr
Nclide
(1Y t=0.006:00 1.0008:00 3.000660 1.0008401 3.0002+01 S5.0008401 1.000E4R 3.000E+2  1.000e4(B
Co-60 2970400 33805400 44095400 11085401 154A3E4R 2.147EHB 1.555106 L3RS *LLBBIEHS

*At specific activity Limit

' Summed Dose/Source Ratios DSR(T, 1) in (mrawyr)/(1Li/9)
' ard Sirgle Radicwrlice Soil Quidelines G(i,1) in (Ci/g
§ at tmin = time of minimm sirgle radionclide soil guidelire
¥ ard at thex = time of maximm total dose = 0.000EH0 years
Nelide Initial tnin DSR(i, tmin) G(i, tmin) DSRQ , tmex) G(1, trex)y

() Lisg (years) {Ci/g i/

Co60  1L.SAZEHR2 0.000E+00 841840 2.9706+00 8.4185+00 2.970EKD
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Summary @ Cof0, resident adult, 100002 File: COBRIK.RAD

Irdividn!l Nuclide Dose Summed Over AlL Pathuays
Parent Mulide and Branch Fraction Indicated
Mrlice Parent  BRF(i) DOSE(j, 1), mranyr

1§). (4} t= 0.0006+00 1.0006+00 3.0006+00 1.0006+01 3.0006+01 5.0006+01 1.0006402 3.0006HR 1.0006+33

Co€0 Co60 1.000e¢00  1.5864B 1.138H0 8.7466402 3.4806+(02 25006401 1.79%6¢6+00 2.4836-03 9.085-15 0.0006+00

ERF(1) is the brarch fraction of the parent nuclice.

Irdividast Nclide Soil Cocentration
Parerit Nuclide ard Brach Fraction Irdicated
Mrclide Parert  BRF(D) S, ), Ci/g

) (¢)] t= 0.0006+00 1.0002+00 3.0006+00 1.0006+01 30006401 5.0006+01 1.0006+02 3.000+02 1.000EHB

Co6) Co60 1.000e400 154202 135262 1.05EH02 4. 1346401 2.9666+00 2.1336-01 2.9506-06 1.090E-15 0.000E+00

BRF(i) is the branch fraction of the parent nuclide.
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A.2.2 Cs-137: Resident Adult Summary Output File

RESRAD, Version 5.82 T Limit = 0.5 year /1B 7% Page
File: CBRIK.RAD

Sumary 1 Cs137, resicent, 10000n2
Table of Cortents

Part 1: Mixture Suts ard Sirgle Radionuetide Guidelines

Dose Cawversion Factor (and Related) Parameter Sumery ...
Site-Specific Parameter SUMMBMY «...vvvcvacrecccnunnnnaas
Summary of Pathuiay Selectians covvvncecceciiiinivinnananas
Contanirated Zore add Total Dose SUMMENY «occvvvaincnnnnas

Total Dose Cawporents

Dose/Saurce Ratios Sutmed Over ALl Pathwiays «o.occnaciee.
Sirgle Radiauelide Soil Guidelines ..uviiviinennennnnnnn
Dose Per Nuclide Summed Over ALL Patheys ooccccnrvnacenn
Soil Corpentration Per Melide .oivivvnvneiiiciiiinennans
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RESRAD, Version 5.82 T4 Limit = 0.5 year /U8 1726  Page 2
Smary @ Cs137, resicent, 1000012

Dose Cowersion Factor (ard Related) Paraneter Summary

File: DOSFAC.BIN

File: CI3RIK.RYD

| turet | | Paraveter
i
Meru Parameter Value Default Nae
B8-1 | Hose caversion factors for irhalation, srawpCis
B-1 | Cs-1374D 31KE-05 | 3.19Ce-06 | DCF2( 1)
D-1 | Dose corversion factors for irgestion, mrewpCi:
D-1 | Us-13740 5.000E-05 | 5.0006-06 | DCF3(C 1)
D-34 | Food transfer factors:
D-34 | £Ls-1374D |, plat/soil concertration ratio, dimersionless 4.000E-02 | 4.000E-02 | RTFC 1,1
D-34 | Cs-1374D , beef/livestock-intake ratio, (pCi/kg)/GCi/dy 3.000e-02 | 3.000e-02 | RTF( 1,2)
0-34 | Cs-1374D , milk/livestock-intake ratio, (pCi/L)/(ECi/d) 8.000E-03 | 8.0006-03 | RTFC 1,3)
D5 | Bioscounulation factors, fresh water, Lzkg:
D-5 | Cs-1374D , fish 2000403 | 2.000e+03 | BIOFACC 1,1)
D5 | Cs-1374D , crustaces and moliusks 1.000EHR | 1.000842 | BIOFAC( 1,2)
A&A/mkb
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RESRAD, Version 5.8 T2 Limit = 0.5 year 12/1%4/8 17:% Pae 3

Summary @ Cs137, resident, 10000m2 File: CI3MIK.RO
Site-Specific Parameter Sumary
User Used by RESRAD Parameter
Merut Parameter Input Defadt | (If different fram user irput) Name
RU11 | Area of contamireted zore (n*2) 1.0006404 | 1.0006+0% - ARER
ROU1 | Thickress of cataminated zore (m) 2.0005+00 | 2.000e400 --- THICKD
RO1 | Lergth parallel to apsifer flow (m 1000802 | 1.000e+02 --- P
RO11 | Basic radiation dose Limit (mrewyr) 25006401 | 3.000e+01 --- BROL
RO11 | Time since placarert of material (yr) 0.000e+00 | 0.000e+00 - TI
RO | Times for caladations (yr) 1.0006+00 | 1.000E+00 - ¢ 2)
ROMT | Times for calaulatiors (yr) 3.0006+00 | 3.0006+00 - T( 3)
RO11 | Times for caladatios (yr) 1.000e401 | 1.0006+01 - TC &)
ROT1 | Times for caladatios (v} 3.000401 | 30006401 - (5
RO11 | Times for calaulatios (yr) 5.0006+01 | 1.000e4R - T( 6)
RO1T | Times for caladations (yr) 1.0008432 | 3.000e+2 --- Wn
RO11 | Times for caladatios (yr) 3.0006+02 | 1.0006+3B --- (8
RO11 | Tines for calaulatios (yr) 1.000E+03 | 0.000e+00 o N
RO11 | Times for caladatios (1) rot wsed | 0.000E+0 - T(10)
RO12 | Initial prircipal radionelide (pCi/g): Cs-137 | 2.6276+01 | 00006400 - S
RO12 | Cavertration in groudhkater (CiA): Cs-137 | rot wsed | 0.0008400 - wiIC D
RO13 | Cover depth (M 0.000E+00 | 0.000e+00 --- OVERD
ROT3 | Darsity of cover material (g/at™3) rot wsed | 1.500840 --- DENSOY
RO3 | Cover depth erosion rate (mfyr) rot used | 1.000E-(B - wv
RO13 | Demsity of cortaminated zore (g/a*3) 15006400 | 1.500840 - DENSCZ
ROT3 | Contaminated zone erosion rate (myr) 0.0006+00 | 1.0006-03 - vz
RO13 | Contaminated zone total porosity 4.000E-01 | 4.0006-01 -~ P2
RO13 | Contaminated zore effective porosity 2.0006-01 | 2.0006-01 - Bz
RO13 | Contaminated zore hydrad ic caductivity (wvyrd | 1.0006401 | 1.0006+01 --- Hoz
RO3 | Cottaminated zone b paraneter 5.3006+00 | 5.300e400 --- BCZ
RO3 | Average amual wind speed (w/sec) 2.0006+00 | 2.000E+00 ~—- WIND
RN3 | Aumidity in air (gAt3) rot wsed | 8.000E+0 - HMID
RO3 | Evapotrarspiration coefficient 5.006-01 | 5.0006-01 - EVAPTR
ROT3 | Precipitation (mfyr) 1.000+00 | 1.0008+00 - PRECIP
RO13 | Irrigation (avyr) 2.000e-01 | 2.000e-01 - RI
RO13 | Irrigation mode overhead | overhead - IDITOH
ROT3 | Rureff coefficient 2.000e-01 | 2.00e-01 - RUNOFF
RO13 | Watersherd area for rearby stream or pord (n*2) | 1.000E+06 | 1.0008406 --- WAREA
ROT3 | Accuracy for water/soil comutations 1.00E-(B | 1.000E-03 --- EPs
RO | Density of saturated zore (g/ait¥3) 15006400 | 1.5008+00 - DENSAQ
RO14 | Saturated zore total porosity 4,00E-01 | 4.000E-01 - ™z
RO | saturated zore effective porosity 2.00E-01 | 2.000e-01 - EPSZ
RO4 | Saturated zore hydraulic cadetivity (wr) 1.0006+(2 | 1.000E+R2 - Hesz
RO | Saturated zore hydraulic gradient 2.000e-(@ | 2.00e-2 - HGWT
RO | Saturated zore b parameter 5.300e400 | 5.300e+00 -= BSZ
RO | Water table drop rate (wiyr) 1.000E-(B | 1.000E-03 --- Wit
RO | Well pup intake depth (m below water table) 1000401 | 1.0006+01 --- OWIBWT
ROM4 | Model: Nordispersion (ND) or Mass-Balarce (MB) N N === MODEL
RO | Well punping rate (@W™34r) 250042 | 2.5006+R - Ud
ROTS | Nurber of usaturated zoe strata 1 1 - NS
A&A/mkb
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RESRAD, Version 5.82 T% Limit = 0.5 year 12/%/8 17:% Page 4

Sunmary @ Cs137, resident, 10000n2 File: CI3RIK.RD
Site-Specific Paraveter Sumary (contirued)

" | | User | | Used by RERD | Parareter
Maru Paraneter Irput Defaudlt | (If different from user irput) Nare
RO1S | Ursat. zore 1, thidkress (m) 4000640 | 40006400 --- H(H
ROMS | Ursat. zore 1, soil dersity (g/oif*3) 15006400 | 1.5006+00 --- DENSLIZC1)
ROT5 | Unsat, zore 1, total poresity 4.000E-01 | 4.0006-01 - TR
RO1S | Ursat. zore 1, effective porosity 2.000e-01 | 2.000e-01 .- BPUZ(T)
ROT5 | Ursat. zore 1, soil-specific b parareter 53005400 | 5.300+00 - BR(D
RO15 | Wrsat. zore 1, hydraulic condctivity (myr) 1.000e401 | 1.000e+01 - HOUZ(1)
RO16 | Distribution coefficients for Cs-137
RO Contamirated zare (at3/g) 1.000e4B | 1.0006405 == DONIC( 1)
RN6 Ursaturated zae 1 (a3/g) 1.000e+438 | 1.0006+13 - DONIOX 1,1
RN6 Saturated zore (a*3/qQ) 1.000648 | 1.0006+(15 --- DONCS( 1)
RO16 teach rate (/yr) 0.000e400 | 0.000eH0 1.6666-04 ALEACHC 1)
RO16 Solubility corstat 0.000e+00 | 0.000e+00 rot used SOUBK( 1)
RO17 | Irhalation rate ("3/Ar) 40575403 | 84006403 - INHALR
RO17 | Mass loading for irhalation (g/at3) 1.0006-04 | 1.000E-0% e MLINH
RO17 | Exposure duration 3.000e401 | 3.000e+01 --- 1)
ROM7 | shieldirg factor, irhalation &.000E-01 | 4.000E-01 - SHF3
RO17 | Shieldirg factor, exterral gamme 7.000e-01 | 7.000e-01 --- SHF1
RO17 | Fraction of time spent incbors 6.5506-01 | 5.000e-01 --- FiND
RO17 | Fraction of time spert autdoors (on site) 8.00E-(P | 2.5006-01 - FOD
RO17 | Shape factor flag, exterral gawe 1.000400 | 10006400 >0 shas ciradar AREA. FS
RO17 | Radii of shape factor array (used if FS = -1):
RN7 Quter arrular radits (W), rirng 1: rot used | 5.000E401 - RAO SHAPE( 1)
M7 Quter arular radits (), ring 2: ot wsed | 7.0716401 -—- RAD_SHWPE( 2)
RN7 | Outer amutar radits ), ring 3: rot wsed | 0.0006400 --- RED_SHAPE( 3)
RO17 Outer amular radivs (), rirg 4: ot used | 0.000E+0 --- RAD_SHAPE( 4)
ROV7 Outer amular radivs (), ring 5: rot ised | 0.000eH0 --- RAD_SHAPE( 5)
RN7 | Ouer avdular radie (m), ring 6: rot wsed | 0.0006+00 - RAD_SHAPE( 6)
RO7 Quter arular radite (m), ring 7: rot wsed | 00006400 - RAD_SHAPE( 7)
RN7 Quter anular radics (), ring 8: ot wsed | 0.0006+00 ——— RAD_SHAPE( B)
RO17 Quter amular radius (W, ring 9: ot wsed | 0.0008400 - RED_SHAPE( )
RO7 | Outer arular radius (), ring 10: rot wsed | 0.0006+00 -=- RAD_SHAPE(10)
ROT7 | Oder andar radivs (m), rirg 11: rot used | 0.0006400 --- RAD_SHAPE(TT)
ROT7 | Outer amular radius (), ring 12: rot wsad | 00006400 — RAD_SHAPE(12)
RO17 | Fractios of arular areas within ARFA:
RO17 Rirg 1 rot wed | 1.0006+00 - FRACAC 1)
RO17 Rirg 2 ot wsed | 2.732E-01 - FRACA( 2)
rRO7 Rirg 3 ot wsed | 0.0006+00 - FRACAC 3)
ROT7 Rirg 4 rot wsed | 0.000EH0 -—- FRACA( 4)
RO17 Rirng 5 ot wsed | 00008400 --- FRACAL 5)
ROT7 Rirg 6 ot wsed | 0.0006+00 --- FRACA( &)
ROT7 Rirg 7 ot wsed | 00006400 -~ FRACAC 7)
RO17 Rirg 8 rot wsed | 00006400 - FRACAC 8)
ROV Rirg 9 rot wed | 0.0006400 --- FRACA( 9)
ROV7 Rirg 10 ot wed | 0.0008400 - FRACAC10)
ROT7 Ring 1 rot wsed | 0.000E40 - FRACA(11)
RO17 Rirg 12 rot wsed | 0.000E+0 FRACA(12)
ROMB | Fruits, vegetables ard grain corsumption (ka/yr) | 1936642 | 1.6006402 - DIET(1)
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RESRAD, Version 5.82

T% Limit = 0.5 year

Sumary @ Cs137, resident, 100002

Site-Specific Paraveter Summary (contirued)

R/ 17:% Page S

Fite: CI3/R1K.RAD

| oUser | | Used by RESRAD | Parameter
§Meru Paraneter Irput Default | (If differert from wser irput) Nare
RO18 | Leafy vegetable corsunption (kg/yr) 0.000e+00 | 1.4005401 - DIET(2)
RO18 | Milk corsumption (LA rot wsed | 9.2006401 - DIET(3)
RO18 | Meat ard poul try corsunption (kg/yr) rot wsed | 63006401 --- DIET(4)
RO18 | Fish corsurption (ky/yr) rot wsed | 5.400EH0 --- DIET(S)
RO18 | Cther seafood comsunption (kg/yr) rot used | 9.000E-01 --- DIET(6)
RO18 | Soil irgestion rate (g/yr) 1.7506401 | 3.6506401 ——— IL
RO18 | Drirking water intake (LAY 8400642 | 5.1006+2 DMl
RO18 | Contamiration fraction of drirking water 1.000e+00 | 1.000e+00 - W
RO18 | Contamiration fraction of houschold water rot wsed | 1.000E+00 --- FH
RO18 | Contamiration fraction of Livestock water rot wed | 1.0008400 --- FLW
RO18 | Contamiration fraction of irrigation water 1.000e¢00 | 1.000e+00 .- FIRd
RO18 | Contamiration fraction of agatic food ot used | 5.0006-01 - R9
ROIB | Contamiration fractian of plant food ~1 -1 0.500e+00 FPLANT
RO18 | Contamiretion fraction of meat ot wed  |-1 - AVEAT
RO18 | Contamiration fraction of milk ot wed |1 - MILK
RO1? | Livestock fodker intake for meat (kg/day) rot wsed | 6.8006401 LFIS
ROT9 | Livestock focker intake for milk (ka/day) rot wsed | 5.5006+01 - LFI6
ROT9 | Livestock water inteke for meat (L/day) rot wsed | 5.0006401 - LWI5
RO19 | Livestock water intake for milk (L/day) rot wsed | 1.6008402 --- W16
RO19 | Livestock soil irtake (kag/day) rot wed | 5.0006-01 --- st
RM9 | Mass Loading for foliar deposition (@/*3) 1.000E-04 | 1.000E-04 --- M D
RO1® | Depth of soil mixing layer (m) 1.500e-01 | 1.500e-01 P DM
RO1? | Depth of roots (W 9.00(E-01 | 9.00E-01 o DROOT
RO19 | Drirking sater fraction fran grourd water 1.0006400 | 1.000e400 —-- FOLM
RO19 | Hasehold water fraction from grourd water 1.000e+00 | 1.000e+00 - FOMH
RO19 | Livestock water fraction from grourd water rot wsed | 1.000e+00 - FOLW
RO | Irrigation fraction from groud water rot wsed | 1.0008400 -=- FQJIR
R19B | Wet weight crep yield for Norrleafy (kgmt™2) 7.000e-01 | 7.000e-01 - YWD
RIB | Wet weight crop yield for Leafy Ckg/nf*2y 1.5008+00 | 1.500E+00 e W)
RIB | Wet weight orep yield for Faker  (kg/n2) rot usad | 1.1008+00 - W3y
RI9B | Growirg Season for  Norrleafy (years) 1.700e-01 | 1.700e-01 ——— TECT)
RI9B | Growirg Season for  Leafy (years) 2.500e-01 | 2.50e-01 - TE(2)
RIM | Growing Season for Fackler (years) ot wsed | 8.000E-(2 --- TE(3)
R19B | Trarslocation Factor for NonrLeafy 1.000e-01 | 1.00e-01 --- TIv(H
R1MB | Traslocation Factor for Leafy 1.0006+00 | 1.0006+00 --- TIV(2)
R19B | Translocation Factor for  Focker rot used | 1.000e+00 - TIV(3)
R198 | Dry Foliar Interception Fraction for Nonrleafy | 2.5006-01 | 2.5006-01 o DRY(D
RIMB | Dry Foliar Interception Fraction for Leafy 2.500E-01 | 2.500e-01 - RORY(2)
R19B | Ory Foliar Interoeption Fraction for Fodder rot wed | 2.5006-01 - RORY(3)
RIB | Wet Foliar Interception Fraction for Noavleafy | 2.5006-01 | 2.5006-01 - RET(DH
RIM | wet Foliar Intercepticn Fraction for Leafy 2.5006-01 | 2.50E-01 .- RET(2)
R198 | Wet Foliar Interception Fraction for Fodder ot wsed | 2.50E-01 --- RET(G)
R198 | Weatherirg Remval Carstart for Vegetation 2.000e+401 | 2.000e+01 - WA
Cl | C-12 caxertration in water (g/an®*3) rot wsed | 2.0006-05 --- CIAR
Cl4 | C-12 corcentration in contaminated soil (g/g) ot wsed | 3.000E-(2 - clz
Cl | Fraction of vegetation carbon from soil rot wsed | 2.000E-02 o COIL
Cl4 | Fraction of vegetation carbon from air mt wed | 9.8006-01 - CAIR
Cl4 | C-14 evasion layer thickness in soil (m) rot wsed | 3.0006-01 - s . o
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Sumary @ Cs137, resident, 1000002

T Limit = Q.5 year

12/14/98 17:26

Pae 6

File: CI3RIK.RD

Site-Secific Parameter Summary (contirued)
User

Used by RESRAD Paraneter
Maru Paraneter Irput Default | (If different from wser irput) Mame
Cle | C-14 evasion flux rate from soil (1/se0) rot wsed | 7.00E-07 R EVSN
Cl4 | C-12 evasion flux rate from soil (1/sec) ot used | 1.000E-10 - REVSN
C14 | Fraction of grain in beef cattle fead rot ised | 8.000E-01 - AVFGL
Cl4 | Fraction of grain in milk oow feed ot wsad | 2.000E-01 --- AVFGS
SR | Storage times of ontamirated foodstuffs (days):
STR Fruits, ron-leafy vegetables, ad grain 1.4006401 | 1.400E+01 --- STR (1
STR Leafy vegetsbles 1.0008400 | 1.000+00 - STR T(2)
STR Mitk 1000400 | 1.000e+00 - STR_T(3)
SR Meat ard patry 2.0006401 | 2.000e+01 - STR T(4)
STR Fish 7.000e400 | 7.0006400 ——— SR T(5)
STR Cristacea ard ol lusks 7.000e400 | 7.000e400 --- STR_T(6)
STR Well water 1.000e+00 | 1.000e400 we- STR (7
STR Surface water 1.000e400 | 1.000e+00 --- STR T(8)
STR Livestock focder 45006401 | 4.5008+01 --- STR_T(9)
RO21 | Thickress of buildirng fardation (m) ot wsed | 1.5006-01 - FLOCR
RI21 | Bulk dersity of building fordation (/ait*3) ot wsed | 2.4006400 e DENSFL
R21 | Total porosity of the cover material rot weed | 4.000E-01 - 1200
ROZ1 | Total porosity of the tuilding fardation not weed | 1.00CE-01 - TPFL
R21 | voluretric water content of the cover material | not used | 5.00E-(2 - PV
R21 | voluretric water conteant of the faudation rot wisad | 3.000E-2 --- PHAOFL
R21 | Diffusion coefficient for rackn gas (msec):
RE21 in oover material rot wsed | 2.000E-06 === DIFCV
RE@1 in fourdation material rot weed | 3.000E-07 --- DIFFL
RO21 in contamirated zore soil rot wsed | 2.000E-06 - DIFCZ
R21 | Radon vertical dimesion of mixing (m) ot wsed | 2.0006+400 - HMIX
RO | Average building air excharge rate (1/hr) rot wsad | 5.000E-01 - REXG
RE1 | Height of the building (rocmy (m) ot wtsed | 2.5008400 - HM
R21 | Building imerior area factor rot tsed | 0000400 --- FAL
RR1 | Building depth below groud surface (m) rot wsed  |-1.0008400 - oML
RR1 | Emrating power of Rv22 gos rot wsed | 2.5006-01 - EMWACT
R21 | Brerating power of Rr220 gas mot wsed | 1.50E-01 - BAGD)
Summary of Pathuay Selections
Pathway User Selection
1 -~ exterral gama active
2 -- irhalation (wWo radn) active
3 -~ plant irgestion active
& -- meat irgestion sippressed
5 -- milk ingestion suppressed
6 -- agatic foods suppressed
7 -- drirking water active
8 -- soil ingestion active
9 -~ rakn suppressed
Fird peck pathuay doses suppressed
A&A/mkdb
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Sumary @ Cs137, resident, 10000n2 Fite: CI37RIK.RAD
Cortaminated Zore Dimersios Initial Soil Corcentratiors, §CiZg
Area: 10000.00 spere neters Cs-137 2.627+01

Thickness: 2.00 meters
Cover Depth: 0.00 neters

¥

Totat Dose TDOSE(), mrem/yr
Basic Radiation Dose Limit = 25 mrawyr
Total Mixture Sum ¥(t) = Fraction of Basic Dose Limit Received at Time (©)

t (years): 0.0006¢00 1.0006+00 3.0006400 1.000E+01 3.000E401 5.0006+401 1.000E¢02 3.0006+2 1.000E4B
TOOSE(t): 5.056401 49108401 4687401 3.98+401 25005401 15706401 4.90BE+00 4.6856-R 3.931E-09
M(ty: 2.010EH0 1.964E400 18756400 1.593+00 1.0006400 6.2%6-01 1.9%61E-01 1.85%&-03 1.57%X-10

Maximm TDOSE(t): 5.056401 mewyr  at t = 0.0006+00 years
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RERAD, Version 5.8 Th Limit = 0.5 year 12/e/B 1726 Pxe 8
Summery @ Cs137, resident, 100002 File: CBRIX.RO

Total Dose Cortributions TDOSE(E,p, t) for Irdividal Radionelides (1) and Pathvays (p)
As mrenyyr ard Fraction of Total Dose At t = 0.0006+00 years
Water Indepercent Pattways (Irhalation excludes radn)
Grourd Irhalation Rackn Plant Meat Mitk Soil
Radio-
Nclide sremyr fract. mrewyr fract. meavyr fract. mrawyr fract. mrawyr fract. mremyr fract. mrewyr fract.

Cs-137 45155401 0.5965  1.965%E-05 0,0000 0.0006+00 0,0000 5.0856400 0,1012 0.000+00 0.0000 0.000:+00 0.0000 1.68E-(R 0.0003

Total 45156401 0.8965  1.96%-05 0.0000 0.000+00 0.0000 5.0656+00 0.1012  0.000£+00 0.0000 0.0006+00 0.0000  1.68%-(2 0.003

i
Total Dose Contributions TOOSE(T,p, t) for Irdividel Radionclides (1) and Pathvays (P)
¥
As mrenyyr ard Fraction of Total Dose At t = 0.000E+00 years
Water Deperdent Pathways
Water Fish Rackn Plat Meat Mitk AlL Pathways*®
Ractio-

Melide mendyr fract.  mremfyr fract, mranwyr fract. mewyr fract.  mrewyr fract. mrewyr fract.  mrenfyr  fract.

Cs-137 0.000+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 5.056+01 1.0000

Total  0.000e400 0.0000 0.0005+00 0.0000 0.000e+00 0.0000 0.0002+00 G.0000  0.0006+00 0.0000 0.0006+00 0.0000 5.025£+401 1.0000
*amof all water indepercent and dependent pathuways. '
i

A&A/mkb
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Sumary @ Cs137, resident, 10000h2 File: CIBRIK.RO

Total Dose Cortributios TOOSE(H,p,t) for Individal Radioiclides (1) ad Pathways ()
As mrewyr ard Fraction of Total Dose At t = 1.0006+00 years
Water Irdeperdent Pathwirys (Irhalation excludes radom)
Grourd Irhalation Rackn Plant Meat Milk Soil

Radio
Mrlide mremyr fract. mrenyr fract. mremfyr fract. mrenyr fract. meanyr fract. mremyr freact. mrewyr fract.

Cs-157 44116401 0.8965  1.923%-06 0.0000 0.0006+00 0.0000 4.%686+00 0.1012 0.000e+00 0.0000 0.000e+0C 0.0000 1.651E-(@ 0.003

Total 4.411E401 0.8965 1.92%-(6 0.0000 O.000£+00 0.0000 4.9686+00 0.1012 0.0006+00 0.0000 0.0006+0C 0.0000 1.&51E-(R2 0.0003

Total Dose Contributions TDOSE(T,p,t) for Individal Radioruclides (i) ad Pathweys (p)
As reyr ad Fraction of Total Dose At t = 1.00064#00 years

Water Deperdent Pathuays
Water Fish Raxdn Plant Meat Milk ALl Patihways*

-
Radfio-
Nrlide aranyr fract. mewyr fract. mrenyr fract. mrenwyr fract. meavyr fract. mranyr fract.  mrawyr  fract,

Cs-137  0.000£+00 0.0000 0.0006400 0.0000 0.000E400 0.0000 0.0006+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 4.9106+01 1.0000

Total  0.0006400 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000£+0C 0.0000 O0.000£+00 0.0000 0.000E+00 0.0000 4.910401 1.0000
*SQum of all water indepercent ad deperdient pathweys.
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Sumery : Cs137, resident, 100002 File: CIBRIK.RD

Total Dose Cantributions TOGSE(T p,t) for Irdividael Radionuclides (i) ard Pathvays (p)
As mremfyr ad Fraction of Total Dose At t = 3.0006{00 years
Water Irdeperdent Pathways (Irhalation excluks radm)
Ground Irhalatian Radn Plat Meat Mitk Soil
i
Radio-
Nelide mremiyr fract. mrewyr fract.  mrawyr fract. menfyr fract. mrewyr fract.  mrevyr fract.  mrewfyr  fract.

Cs~137 4211801 05565 1.836E-05 0.0000 0.0006+00 0.0000 4.74F+00 0.1012 0.000E+00 0.0000 0.000E+00 0.0000 1.576-02 0.0003

Total 4. 211E+01 0.8965 1.83&-06 0.0000 0.0006+00 0.0000 4.7422+00 0.1012 0.0006+00 0.0000 0.0006+00 0.0000 1.576-02 0.0008

§
Total Dose Contributions TDOSE(H,p,t) for Individual Radiauclides (i) ard Pathways ()
As mram/fyr and Fraction of Total Dose At t = 3.0008+00 years
Water Deperdent Pathways
wWater Fish Radon Plant Meat Milk All Pathways*
Radio-
Nrlide mrewyr fract. mrewyr fract. mrewyr fract. mrawyr fract, mremyr fract. mremfyr fract. memyr  fract.

Cs-137  0.0006+00 0.0000  0.000£+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 4.6876+01 1.0000

Total 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 4.6876+01 1.0000
*Sum of all water indepercnt and depervint pathuays.
i
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RESRAD, Version 5.82 T4 Limit = 0.5 year /%8 1726 Page
Summary @ €s137, resicent, 1000012 File: CIBRIK.RO

Total Dose Contritutios TOOSE(i,p,t) for Individal Radionclides (1) ad Pathvays (p)
As mrayr and Fraction of Total Dose At t = 1.00E+01 years
Water Indepervirt Pathways (Irhalation excludes rackn)
Grourd Irhalation Ractn Plat Meat Milk Soil
Radio-
Nelide mewyr fract., mrewyr fract. mrenyr fract. mrewyr fract. arewyr fract. mrewyr fract. mrewvyr fract.

Cs-137  3.5782+01 0.5965 1.56(6-05 0.0000 0.000+00 0.0000 4.0296+00 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 1.33E-(2 0.0003

Total  3.578+01 0.8965 1.5606-06 0.0000 0.000£+00 0.0000 4.0296+00 0.1012 0.000£+00 0.0000 0.000E+00 0.0000 1.3%%-02 0.003

¥
Total Dose Contributions TDOSE(i,p, t) for Individal Radiawclides (i) and Pathviays (p)
£
As mreyyr and Fraction of Total Dose At t = 1.00E+01 years
vater Deperdent Pathways
Water Fish Racin Plant Meat Mitk ALL Patheays®
Radio-

Nclide mrewyr fract.  meawyr fract. mewyr fract. avenyr fract. mrewyr fract. mrewyr fract.  menyr froct.
Cs-137 0.0005400 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0002+00 0.0000 0.000E+00 0.0000 3.9822+01 1.0000

Total  0.0005+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 3.96+01 1.0000
*Sum of all water irdeperdent and depardent pathways.
i
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ﬁSsmrrtary : Cs137, resident, 10000n2 File: CI3RUK.RLD
Total Dase Contributicons TDOSE(T,p,t) for Irdividal Radiawclides (i) ard Pathways ()
As mreyyr ad Fraction of Total Dose At t = 3.000E401 years
Water Irceperdirt Pathways (Irhalation excludes radon)
Grourd Irhalation Radn Plant Meat Mitk Soil
Radio-

Nrlide mewvyr fract.  mavyr fract. mvendyr fract., mrawyr fract. mrewyr fract., menyr fract. mrewyr  fract.
Cs-137 226664071 0.8965 9.7%E-06 0.0000 0.000+0 0.0000 2.5306+00 0.1012 0.0006400 0.0000 0.0006+00 0.0000 8.4056-(0B 0.0003

Total 2.2666401 0.8%5 9.7XE-05 0.0000 0.0006+00 0.0000 2.5306+00 0.1012 0.000£+00 0.0000 0.0006+00 0.0000 8.4056-(3 0.0003

i
Total Dose Contributions TOOSE(H,p,t) for Irdividel Radiawclides (1) ad Pathuays (p)
i
As mranyyr ad Fraction of Total Dose At t = 3.000E+1 years
\ater Deperdient Pathuarys
wWater Fish Rackn Plat Meat Milk All Pathsays*
i
Radio-

Nelice mrawyr fract.  mrewyr fract. mrenyr fract. mrenyr fract. mrewyr fract. eremhyr fract.  mrewyr  fract.
Cs-137  0.000e+400 0.0000 0.000e+00 0.0000 0.000£+00 0.0000 0.0005+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 2.5006+01 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 2.5006401 1.0000
*Sum of all water indepercient ad depercient pathuays.
i
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i
Summery @ €s137, residert, 10000m2 File: C3RIX.RD
L
Total Dese Contributions TDOSE(T,p,t) for Irdividal Radiowclides (i) ad Pathways (p)
As mrenvyr and Fraction of Total Dose At t = 5S.000E+01 years
Water Irndeperdant Patiwizys (Inhalation excludes radm)
Grourd Irhalation Rachn Plart Meat Milk Sail
Radio-

Melide mranwyr fract.  menyr fract.  mremfyr fract. mremfyr fract., mrenfyr fract., mrewfyr fract. mrawyr  fract.
Cs-137 1.4106401 0865  6.14%-06 0.0000 0.000e+00 0.0000 1.5835+00 0.1012 0.000+00 0.0000 0.0006+00 0.0000 S5.Z776-03 0.0003

Total 1.4106401 0.8565 6.14%E-05 0.0000 0.000E+00 0.0000 1.5886+00 0.1012 0.000E+00 0.0000 0.000E+00 0.0000 S.277-03 0.00%3

Totat Dese Cortributiors TDOSE(T,p, 1) for Irdividal Radionuclides (1) and Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 5.000E+01 years
Water Deperdent Pathuays
water Fish Radon Plart Meat Milk ALl Pathearys*
§R.ad1'o-
mclide mremfyr fract. mremfyr fract. mremyr fract. mrewyr fract. mremdr fract. mrewyr fract.  mrewyr fract.

Cs-137  0.0006400 0.0000  0.0005+00 0.0000 0.0006+00 0.0000 0.0005+00 00000 0.0006+00 0.0000 0.0005400 0.0000 1.5706+01 1.0000

Total  0.000E400 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.0002+00 0.0000 1.570E+01 1.000
*Sun of all water irdependent and deperdent pathueys.
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Summary @ s137, resicent, 100002 File: CIBRIK.RD

Total Dose Contributions TOOSE(CT,p, t) for Irdividatl Radionuclides (1) ard Pathways (p)
As mrawyr and Fraction of Total Dose At t = 1.00064(2 years
Water Indepercint Pathsays (Irhalation excludes radm)
Grourd Irhalation Radn Plant Meat Mitk Soil
Radio-
Nclide mrewyr fract. mrewyr fract. mrewyr fract. msrewyr fract. mrenyr fract. mremfr fract. mrewyr fract.

Cs-137  4.4066400 0.8%5  1,921E-06 0.0000  0.000E+00 0.0000 4.%1E-01 0.1012 0.0006+00 0.0000 0.000e+00 0.0000 1.6486-(3 0.0003

Total 44066400 0.8265 1,921E-06 0.0000 0.0006+00 0.0000 4.%61E-01 0.1012 0.0006+00 0.0000 0.0006+00 0.0000 1.6485-03 0.008

¥ Total Dose Catributions TDOSE(T,p,t) for Irdividal Radiouclides (1) and Pathways (p)
As meaw'yr ad Fraction of Total Dose At t = 1.000E+R years
Water Depargint Pathweys
Water Fish Radkn Plant Meat Milk All Pathuays*
Radio-
Nelide mrewyr fract. mrewyr fract. mrewyr fract. mrewyr fract. mrewyr fract. mremyr fract. nrewyr fract.

Cs-137  0.0006+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.000+00 0.0000 0.000+00 0.0000 0.0006+00 0.0000 4.903E+00 1.0000

Total 0.000e+00 0.0000 0.000E+00 0.0000 0.000+00 0,0000 0.C00E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 4.90e+00 1.0000
*Sum of all water independent ard deperdant patheays.
i
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Sumary @ Cs137, resicent, 10000r2 File: CISRIOCRAD

Total Dese Contributions TDOSE(i,p,t) for Individel Radianclides (1) and Patheiys (p)
As mrenyyr arxd Fraction of Total Dose At t = 3.00(EHR years
Water Irtk;aerdmt Pathwarys (Irhalation excludes radon)y
Graurd Imalation Plant Meat Mitk Soil
Radio-
Nclice mrenyr fract.  mrenfyr fract.  mrenyr fract.  mrawyr fract.  mremfyr fract. mrenwyr fract.,  mrenfyr  fract.

Cs-137 4.1%E-02 08965 1.8296-08 0.0000 C.00CE+00 0.0000 4.723%-(B 0.1012 0.0006+00 0.0000 0.000+00 0.0000 1.56%-(5 0.0003

Total  4.1%E-02 0.8565 1.8296-08 0.0000 0.000e+00 0.0000 4.72€-@ 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 1.56%-05 0.00083

i

Total Dose Contributions TOOSE(i,p,t) for Irdividal Radionuclides (i) ard Pathseys (p)

g As mrayr ad Fraction of Total Dose At t = 3,000EHR years
Water Deperdent Pathways
Water Fish Rackn plart Meat Milk Atl Pathweys*
Radio-

Nelide mrenyr fract.,  mremyr fract.,  mremfyr fract.  mremyr fract.  mranyr fract.  mremfyr fract.  mrewyr  fract.
Cs-137 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 4.64%-02 1.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.6685-(2 1.0000
*Sum of all water irdeperdient and deperdent pathweys.
i
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Summary @ Cs137, resident, 100002 File: CI3RIK.RRO

Total Dose Contributions TDOSE(,p, 1) for Irdividal Radicuclides (1) and Pathays (p)
As meayr ad Fraction of Total Dose At t = 1.000E48 years
Water Irdeperint Pathways (Irhalation excludes radon)
Graud Irhalation Radn Plart Meat Milk Soil

L
Radio-
Nelide mravyr fract.  mremfyr fract. mremfyr fract.  mrewyr fract, mremfyr fract. mrewyr fract.,  mrendyr  fract.

Cs-137 3.53%-00 0.8%5 1.540E-15 0.0000 0.0006+00 0.0000 3.9776-10 0.1012 0.0006+00 0.0000 0.000E+00 0.0000 1.321E-12 0.0003

Total  3.5326-00 05085 1.540E-15 0.0000 0.000E+00 0.0000 3.977-10 0.1012 0.000E+00 0.0000 0.000E+0D 0.0000 1.321E-12 0.0003
i o : A
Total Dose Contributions TDO0SE(i,p,t) for Irdividal Radionuclides (1) and Pathvays (p)

E

As mrevyr and Fraction of Total Dose At t = 1.00064(05 years

Water Depercint Pathways
\ater Fish Rackn Plat Meat Milk AlLL Pathways*

R
Radio-
Nclide mrawyr fract. mrawyr fract. mrewyr fract. mewyr fract. mrewyr fract. mrawyr fract. mrenvyr  fract.

Cs-137 0.000E+00 0.0000 0.000E+Q0 0.0000 0.000£+00 0.0000 0.0006+0C 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.931E-09 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.0D00E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.931E-09 1.0000
*3um of all water indepervint and deperdent pathays.
B
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Summery : Cs137, residert, 10000m2 File: CI3RIK.RO

Dose/Source Ratios Sumred Over AlL Patheays
Parert ad Progary Principal Radioiclide Contributians Indicated
Parert Product Brach OSR(j, 1) (mreyyr)/(gCifg)
(i) (j) Fractiot* t= 0.000£+00 1.000E+00 3.0006+00 1.0006+01 3.0005+01 5.000E+01 1.0006+02 3.000E+2 1.000e+73

Cs-137 Cs-137 1.000E+00  1.9136+00 1.8647+00 17846400 1.5166+00 9.5176-01 5.97&-01 1.86%&-01 1.777%&-0 1.49%-10

*Branch Fraction is the aumulative factor for the j't principel radionclide daghter: OMRF(§) = BRF(IYMRF(2Y* ... BRF()).
The DR ircluks cotributions from associated (half-life <= 0.5 yrv) caughters.

B
Single Radioctide Soil Quidelines &(i,1) in gCi/g
k
Basic Radiation Dose Limit = 25 mremwyr
Nclide
i

(i) t=0.006+00 1.000e«00 3.000e+00 1.000e+01 3.0006401 S.00E+01  1.000e+02 3,000  1.000E+B

Cs-137 13076401 1333401 1.401E01 16686401 26278101 418601 1330842 14078404 1671811

i
Summed Dose/Saurce Ratios DSR(E, 1) in (mrem/yr)/(pCi/a)
i
ardd Sirgle Radiouclide Soil Quidelines G(i,t) ingCi/g
at tmin = time of minimun sirgle radionuclice soil guideline
add at tmex = time of meximum total dose = 0.0006+00 years
nrtide Initial tmin DSRQ1, tmir) G(i,tmin) DSR(I, tmen) G(i, tmex)
k
) tCi/g (years) (pCi/gy Ci/a)

Cs~137 2.6276401 0.000e+00 19136400 1.307B401 191300 1.307401
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Sumary : Cs137, residert, 100002 File: CI3RIK.RAD

Irdividal Nclide Dose Sumed Over ALt Pathways
Parent Nuclide and Brach Fraction Irdicated
Nclide Parent  8RF(1) DCSE(], €3, mrenyyr
£

6} () = 0.0006+00 1.0006+00 3.0006+00 1.0006+01 3.000£+01 5.0005+401 1.00064R 3.0006+02 1.0006+B

Cs-137 Cs-137 1.0006+00  5.056+01 49106401 4. 6876401 39026401 2. 5008401 1.5706+01 4 903600 4.6656-02 3.931E-(

BRF(1) s the brarch fraction of the parert nelide,

Irdividal sclide Soil Corvertration
Parent Nclide ad Braxh Fraction Irdicated
Nrlide Parert  BRF(T) .0, /g

1§} () = 0.0006+00 1.0006+00 3.0006+00 1.0006+01 3.0006+01 5000401 10006402 3.000E+(2 1.000E+3

Cs-137 Cs-137 1.0006400  2.678+01 2.5676+01 2.4506401 2.0826+01 1.3076+01 B.206E400 2.563E+00 2.4406-02 2.0556-09

BRF(i) is the braxh fraction of the parent nuclide.
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A3  Results of RESRAD Calculations for Resident Child Scenario

A3.1 Co-60: Resident Child Summary Output File

RESRAD, Version 5.82 T Limit = 0.5 year 0/33/99 12:41 Page
Sumary : Cof0, resicent child, 100002 File: COOCTIK.RAD
Table of Conterts
Part 11 Mixture Sus ad Sirgle Radionuclice Guidelires

Dose Corwersion Factor (ard Related) Parameter Sumary ... 2
Site-Speci fic Parareter SUMBEY «iievirerssrsccsnccaaaacns 3
Sutmary of Pathuay Selections cocvciiennvecrnennacccaeans é
Cortamirated Zore ard Total Dose SUMENY «.vveveeeccncnnnas 7
Total Dose Covporents

Time = 0.000EH0 «uvicnicrncvacrrncnasuanconanenann 8

Tine = 1000EHI0 ceiiieninisnucmcccncaaaonsnsnaanns 9

Tine = 3.000EH00 cuneirenuinonunmncossssornnronnnanns 10

Tine = 1000E40T oot iinnereriacincannncascinnraacans 1"

Time = 3000507 vvviverionecaacacennncnncacasccnans 12

Time = 5.000E401 «ecnienaciniiiiiannnnanarcansacnnna 13

Time = TL000EH02 oo iiceicaniircncncaccccansnnnnnns 1

Time = 3.000EH02 vuvureriaaceannrnrscnnmnnsasnccnsace 5

Time = 1.000EHES . uvenniinnrevnvncncanscancanonnnsss %
Dose/Saurce Ratios Summed Over ALL Patheays cevvvvnnnnnns- 7
Sirgle Radionuelice Soil Guidelines ..vovivivvnnaneanaas 7
Dose Per Nuclide Summed Over ALl Pathwiays .oovvveecnanaoe. 18
Soil Coroentration Per Nuclice . ooiiviineiincicccaannn. 18
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Sumary : Cof0, resichnt child, 100002

P 2
File: 0OAOCIK.RO

Dose Cawersion Factor (ad Related) Parareter Sumary

File: DOSFAC.BIN
| crrent | | Parawster

E
Meru | Parameter | valie | Defatt | M
B-1 | Duse canversion factors for irhalation, mrewpCi:
B-1 | Co-&0 2.190E-04 | 2.190E-04 | DCF2( 13
D-1 | Dose caversion factors for irgestion, mrewiCi:
D-1 | Co&0 2XE-G | 2.60E-05 | DCF3( 1)
D-34 | Food trasfer factors:
03 | 80, plant/soil coventration ratio, dinersimless 8.000e-02 | 8.000E-02 | RTFC 1,1)
D-3 | Co0 |, beef/livestock-intake ratio, (ECi/kg)y/(ECi/d) 2.000e-02 | 2.000E-02 | RTF(C 1,2)
D-3 | 60, milk/livestock-intake ratio, (ECiALY(ECi/) 2.000E-03 | 2.0006-(3 | RTFC 1,3)
D-5 | Bioacoumulation factors, fresh water, L/kg:
D-5 | G060 , fish 3.000eH2 | 3.000EHR | BIOFACC 1,1)
D5 | G680 |, crustacea ad mollusks 2.000EH2 | 2.000eHR | BIOFAC( 1,2)
A&A/mkb
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RERAD, Version 5.8 T Limit = 0.5 year

Summecy @ Cof0, resident child, 10000n2

O1/13/% 124

Page 3

File: (OAOCIK.RAD

Site-Specific Paraveter Sumery
| User | | Used by RESRID | Parameter

§m Parareter Irput Default | (If different fram user irput) Name
ROM1 | Area of contaminated zare (n2) 1.00064% | 1.0006+404 --- AREA
ROT1 | Thidaess of cotaninated zone (m) 2.00CE+00 | 2.0006+00 --- THICKD
ROT1 | Lergth parallel to aquifer flow (m) 1.00064(2 | 1.000E+02 --- Lzrrd
RN | Basic radiation dose Limit (mremvyr) 2.5006+01 | 3.000e+01 --- BROL
RO | Time sirce placement of material (yr) 0.000e+00 | 0.000E+00 - T
RO1T | Times for calaulatiors (yr) 1.000e400 | 10008400 .- 2
ROT1 | Times for calaulatiors (yr) 3.000E+00 | 3.000E400 --- 3
ROT1 | Times for caladations (yr) T.O0E01 | 1.0006401 - &
RO11 | Times for calaulatiors (yr) 30006401 | 30006401 - HEY!
ROT1 | Times for caladations (yr) S0006401 | 1000642 - LT
RO11 | Times for caladlatios () 1.000E42 | 30002 - Wn
RO11 | Times for caloutations () 3.000642 | 1.000e403 - e
RO11 | Times for calaulatiors (yr) 1.000e403 | 0.000E+00 - L @)
RO11 | Times for caladatiors () rot wsed | 0.000E+00 - T(10)
RO12 | Initial prircipel redionclide (€i/9): Co-60 1.000e+00 | 0.000e+00 --- SICNH
RO12 | Copartration in groudkater  (ICiA): G0 rot wsed | 0,0006+00 - wic D
RO13 | Cover depth (m) 0.000E+00 | 0.000E+00 - COVERD
ROT3 | Dersity of cover material (g/an™3) rot wsed | 1.5006+00 - DENSCV
ROT3 | Cover depth erosion rate (vyr) rot wsed | 1.0006-03 --- w
ROT3 | Dersity of cortamirated zare (g/ait*3) 1.500e400 | 1.5006+00 - DENSCZ
RO13 | Contamirated zore erosion rate (wyr) 0.000e400 | 1.0006-03 - w2z
RO13 | Contaminated zore tatal porosity 4.0006-01 | 4.0006-01 --- ™z
RO13 | Contavirated zore effective porosity 2.000e-01 | 2.000e-01 - Bz
RO13 | Contamirated zore hydraulic codictivity (nvyr) | 1.0006+01 | 1.0006+01 - Hocz
RO13 | Contamirated zore b paraveter 5.300e+00 | 5.3006+00 --- BCZ
RO13 | Average amual wird speed (nvsec) 2.0006+00 | 2.000E400 --- WIND
RO13 | tumidity in air (g/*3) rot wsed | 8.000E+00 - HMID
RO13 | Evapotrarspiration coefficient 5.0006-01 | 5.000-01 --- EVAPTR
ROT3 | Precipitation (wyr) 1.0006+00 | 1.000E+00 - PRECIP
RO3 | Irrigation (wyr) 2.000e-01 | 2.000E-01 --- RI
RO13 | Irrigation node owerhead | overhexd --- IDITCH
RO13 | Ruroff coefficient 2.00E-01 | 2.000e-01 --- RUNOFF
RO13 | Watershed area for nearby stream o pord (af™2) | 1.0006406 | 10006406 - WAREA
ROT3 | Acoracy for water/soll computatios 1.00E-@8 | 1.000e-8 --- BPS
RO14 | Dersity of saturated zore (g/a™3) 1.5006400 | 1.5006+00 --- DENSAQ
RO14 | Saturated zone total porosity 4.000E-01 | 4.0006-01 — PSZ
RO | Saturated zare effective porosity 2.000E-01 | 2.000E-01 - 52
RO | Saturated zore hydraulic condictivity (vyr) 1.000e4R | 1.000e4R --- HCsz
RO4 | Saturated zane hydraulic gradient 2.000E-(2 | 2.0006-02 --- HGIT
ROY4 | Saturated zore b parameter 5.300e400 | 5.300E400 --- BSZ
R4 | water table drop rate (mvyr) 1.000e-05 | 1.0006-03 --- WiT
RO14 | Well punp irtake depth (m below water table) 1.000401 | 1.000E401 - DWIBWT
RO | Model: Nordispersion (ND) or Mass-Balance (MB) ND D —e- MDEL
RO14 | Well punpirg rate (m*3/r) 2.5006+2 | 2.500e+02 --- W
RO15 | Muber of usaturated zone strata 1 1 --- NS
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Sumary @ Cofl), resident child, 100002 File: QOAOCTOK.RAD
Site-Specific Parareter Summary (continued)
User Used by RESRAD Parameter

Meryy Parameter Irput Default | (If different from wser irput) Name

ROTS | Ursat. zore 1, thideess (m) 40006400 | 4.000E+00 - H(T)

ROTS | Lrsat, zore 1, soil darsity (g/an3) 1.500e+00 | 1.500+00 .- DENSLRZ(1)
ROTS | Ursat. zore 1, total porosity 4.,000e-01 | 4.00e-01 —— TRZ(D

ROTS | Ursat. zore 1, effective porosity 2.000e-01 | 2.000e-01 ERUZ(1Y

RO15 | Ursat. zare 1, soil-specific b parareter 5.300e400 | 5.300e400 - i Vi)

RO15 | tnsat. zore 1, hydraulic codctivity Gvyr) 1.000e401 | 1.0006+01 - HOUZ(1)

RO16 | Distribution coefficients for Co-€0

RO6 Contamirated zare (ant™3/g) 1.000e+38 | 1.00EH3 - DONICC( 1)
RO16 Ureaturated zare 1 (a?¥3/g) 1.000648 | 1.000e15 - DONOK 1,1
RO16 Saturated zore (a™*3/g) 100048 | 1.000e43 - DOMXCSC 1)
RO teach rate (fyr) 0.000e+00 | 0.000e+00 1.6645-04 AEACHC 1)
RMG Solubility constant 0.000e+00 | 0.0006+0 ot used SOULBK( 13
RO17 | lrhalatien rate (t*3/yr) 2.7+ | 8.400EHB - INHALR

ROT7 | Mass loadirg for irhalation (gAn™*3) 1.000E-0% | 1.0006-04 - MLINH

ROT7 | Exposure duration 6000400 | 3.0006+01 - 0

RO17 | Shieldirg factor, irhalation 4.0006-01 | 4.000e-01 - SHF3

R017 | Shielding factor, exterral gamm 7.000e-01 | 7.000e-01 --- SHF1

RO7 | Fraction of time spent irdboors 8.390E-01 | 5.000e-01 - FIND

RO17 | Fraction of time spent autdoors (an site) 8.90E-R | 2.5006-01 - o

RON7 | shape factor fleg, exterral gama 1.0006+00 | 1.000E+00 >0 shas circular ARFA. FS

ROT7 | Radii of shape factor array {(used if FS = -1):

ROT7 | Outer arular radics ), ring 1: ot tsed | 5.0008401 - RAD_SHAPE( 1)
ROV7 Quter avular radics (), rirg 2: ot wsed | 7.071+01 --- RAD SHAPE( 2)
RO17 Outer amular radivs (), rirg 3: ot wsed | 0.0006400 ~e RAD_SHAPE( 3)
ROT? | Quter amular radivs (m), rirg 4: rot used | 0.000E+00 - RAD SHAPE( 4)
ROT7 Outer anular radivs (0, rirg 5: rot used | 0.000EHD - RID_SHAPE( 5)
RN7 | Outer arular radius (m), ring 6: rot wsed | 00006400 - RAD_SHAPE( &)
ROT7 Outer avular radivs (), rirg 7z rot wsed | 0.0006+00 RAD_SHAPEL 7
RN7 Outer arular radivs (W, ring 8: rot uwsed | 00006400 a-- RAD_SHAPE( 8)
RN7 Outer arular redivs (W), rirg 9: rot used | 0.0006+00 --- RAD _SHAPE( )
RN7 Outer amudar radivs m), rirg 10: rot wsed | 0.0006400 --- RAD_SHAPE(10)
RO17 Outer arular radius (m), ring 113 ot wsed | 0.0008+00 we RAD_SHAPE(11)
ROT7 Outer anular radits (nd, rirg 12: rot used | 0.0006+00 .- RAD_SHAPE(12)
ROV7 | Fractios of arnular aress within ARFA:

ROT7 Rirg 1 ot wsed | 10006400 FRACAC 1)
ROT7 Rirg 2 ot wsed | 2.732E-01 - FRACA( 2)
RO7 Rirg 3 rot wsed | 0.0006+00 --- FRACA( 3)
ROT7 Rirg 4 ot wsed | 0.0006400 .- FRACA( 4)
ROTZ Rirg 5 rot used | 0.000E+00 —— FRACAC 5)
RO7 Rirg 6 rot used | 0.0006+00 - FRACAC 6)
ROT7 Rirg 7 ot wsed | 0.0006+00 e FRACA( 7y
ROV7 Rirg 8 rot weed | 0.0006+0 - FRACAC 8)
RO17 Rirg ¢ rot wsed | 0.000400 - FRACAC &)
rRN7 Rirg 10 rot wsed | 0.0006+00 - FRACAC10)
ROV7 Rirg 11 ot wed | 0.0006+00 --- FRACACID
ROVZ Rirg 12 ot wsed | 0.0006+0 --- FRACA(12)
RO18 | Fruits, vegetables ard grain corsumption Ckg/yry | 1930642 | 1.60084R2 - DIET(T)
A&A/mkb
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Sumary @ Caf0, resident child, 100002 File: OOBOCIK.RAD

Site-Specific Parateter Sumary (contirued)

User Used by RERAD Parameter

Mearu Parameter Irput Default | (If different from user irput) Neme
RO8 | Leafy vegetable corsnption (kg/yr) 0.0006+00 | 1.4006+01 --- DIET(2)
ROM8 | Milk cosumption (LAY rot used | 9.200¢01 - DIETG)
RO18 | Meat ad poultry oonsumption (kg/yr) rot used | 6.3005+01 - DIET(4)
RO18 | Fish corsunption (ka/yr) rot wsed | 5.4006400 - DIET(S)
ROIB | Other seafocd corsumption (kg/yr) rot wsed | 9.000E-01 DIET(6)
RO | Soil irgestion rate (g/yr) 7.300e401 | 3.650e+01 --- I
ROI8 | Drirking water intake (LAyT) 47456402 | 5.100e402 --- DI
RO18 | Contamiration fraction of drinkirg water 1.0006400 | 1.000e+00 ~-- FOW
RO18 | Cottanination fraction of hasehold water rot uisad | 1.0006+00 --- FHHM
RO8 | Contamiration fraction of livestock water rot tsed | 1.000E+00 FLW
RO18 | Contamiration fraction of irrigation water 1.000400 | 1.000e400 - FIRW
RO18 | Contamiration fraction of agatic food rot used | 5.000E-01 - e
RO | Contamination fraction of plart food -1 -1 0.5006+400 FPLANT
RO18 | Contamiration fraction of meat ot wsed  |-1 - RVEAT
RO18 | Contamiration fraction of milk rot wsed {-1 --- MILK
RO1P | Livestack fodder intake for meat (kg/day) ot used | 4800601 --- LFIS
RO19 | Livestock fodder intake for milk (kg/day) rot wed | 5.5008401 - LFI6
RN9 | Livestock water intake for meat (L/chy) rot wsed | 5.0006401 - LWIS
RUG | Livestock water intake for milk (L/chy) rot wsed | 1.6008402 - 16
RUN9 | Livestack soil intake (kg/dhy) not wsed | 5.0006-01 .- (5331
RO | Mass loading for foliar deposition (g/Am™3) 1.0006-0% | 1.000E-04 - M
R0 | Depth of soil mixing layer (m) 1.50-01 | 1.500e-01 oM
ROMP | Depth of roots (m) 9.00CE-01 | 9.00E-01 .- DROOT
ROT? | Drirkirg water fraction fram ground water 10006400 | 1.0006400 --- FO-DW
RO19 | Household water fraction fram grourd water 1.000e400 | 1.0006400 --- FOWHH
ROT? | Livestock water fraction fram groud water rot used | 1.0006400 ——— W
RO1? | Irrigation fraction from ground water rot used | 1.0002400 - FGJIR
R19B | Wet weight crop yield for Norleafy (kg/nf'2) 7.000e-01 | 7.000E-01 --- w1
RISB | tet weight crop yield for Leafy (kg/nf*2) 1.5006+00 | 1.500e40 ——— W)
RIMB | Wet weidht crop yield for Fodder  (kg/m2) rot wsed | 1.1006400 - WG3)
R19B | Growirg Season for  NanrLeafy (yeors) 1.700e-01 | 1.700e-01 - TE(1)
R19B | Growirg Season for  Leafy {years) 2.50E-01 | 2.50E-0 TE(2)
R1B | Growing Season for Fockber  (years) rot wed | 8.000-02 .- TE(S)
R1%B | Translocation Factor for  Nonrleafy 1.0006-01 | 1.000-01 TIV(D
R19B | Trarslocation Factor for Leafy 1.0006400 | 1.000e400 e TIV(Z)
R19B | Traslocation Factor for Fodder rot wsed | 1.0006+00 --= TIV(3)
R1B | Dry Foliar Interception Fraction for Narleafy | 2.5006-01 | 2.5006-01 --- RORY(1)
RIB | Dry Foliar Interception Fraction for Leafy 2.50E-01 | 2.500-01 - RORY(2)
RIS | Dry Foliar Interoeption Fraction for Fockder rot wed | 2.5006-01 --- RORY(3)
RSB | wet Foliar Interception Fraction for Norvleafy | 2.500E-01 | 2.5006-01 - RET(D
R19B | Wet Foliar Interoeption Fraction for  Leafy 2.500E-01 | 2.500E-01 - RET(2)
R19B | Wet Foliar Interoeption Fraction for Fodder ot wsed | 2.5006-01 —ve RET(3)
R19B | Weatherirg Removal Corstant for Vegetation 2.0006+01 | 2.000e+01 - WA
Ci | C-12 copentration in water (g/a™3) ot wsed | 2.00E-05 - C14R
Cl% | €12 concentration in contamirated soil (g/g) rot wsed | 3.00E-02 .- c1xz
Cl¥% | Fraction of vegetation carbon fram soil rot wsed | 2.000E-02 --- CSOIL
C¥ | Fraction of vegetation carbon from air ot ised | 9.800E-01 --- CAIR
Cl | C-14 evasion layer thickess in soil (m) rot wsed | 3.000E-01 - DM

A&A/mkb
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Site-Specific Parameter Summary (contirued)
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File: COSOCIOK.RAD

User | Used by RESRAD | Parameter
&Mau Parameter Irput Default | (If different from wser irput) Nare
Cl4 | (-1 evasion flux rate fram soil (1/sec) ot wsed | 7.00E-07 --- EVSN
Cl | C-12 evasion flux rate fram soil (1/sec) ot wsed | 1.000E-10 --- REVSN
Cl4 | Fraction of grain in beef cattle fead rot wsed | 8.0006-01 --- AVFGH
Cl4 | Fraction of grain in milk cow feed ot wed | 2.000-01 --- AVFGS
STR | Storage times of contawirated foodstuffs (days):
STR Fruits, non-leafy vegetables, ard grain 1.400e+01 | 1.4006401 --- STOR T(1)
STCR Leafy vegetables 1.000E+00 | 1.000+0 -== STOR_T(23
SR Milk 1.000400 | 1.000e+00 --- SIR T(H
SR Meat and poultry 2.000e+01 | 2.000e401 --- STOR_T(4)
STR Fish 70005400 | 7.000400 --- STR T
STR Crustacea ard nol tusks 7000400 | 7.000e+00 - STR_T(5)
STR | well water 1.0008+00 | 1.000E+00 STR_T(7)
STR Surface water 1.000+00 | 1.006e+00 - STOR T(8)
STR Livestock fockler 4500401 | 45006401 - STR_T(P)
R21 | Thickress of buildirg foundation (m) rot wsed | 1.5006-01 - FLOOR
R21 | Bulk density of building foudation (g/ait™3) ot wed | 2.4006400 - DENSFL
R21 | Total porosity of the cover material ot wed | 4.000E-01 - TPV
RO21 | Totat porosity of the building fourdhtion rot wsed | 1.000E-01 .- TPFL
R21 | voluretric water content of the cover material ot wsed | 5.0006-(R --- PHOOV
RO21 | Voluwetric water content of the faudation rot wsed | 3.000-(2 --- PHOFL
R21 | Diffusion coefficient for radon gas (mysec):
RO21 in cover material rot wsed | 2.000E-06 - DIFCY
RE21 in faudition material rot used | 3.000E-07 --- DIFFL
R21 in cottanirated zore soil rot wed | 2.000E-06 - DIFCZ
RO21 | Radn vertical dimersion of mixing (m) ot wsed | 2.0008400 --- HMIX
ROIZ1 | Average huilding air excharge rate (1/hr) rot wed | 5.0006-01 --- REXG
R21 | Height of the buildirg (roam) (m) ot wed | 2.5008400 - HRM
R21 | Buildirg interior area factor rot used | 0.000E+H00 - FAL
RO21 | Buildirg depth below groud surface (m) rot used  |-1.0006400 - DMFL
R21 | Enerating power of 22 gas rot wsed | 2.500E-01 - BMANACT)
RO21 | Emeratirg power of R220 gas rot weed | 1.500E-01 e EMANAC2)
Sumery of Pathvay Selectias
Pattwiy User Selection
1 -- exterral ganm active
2 -~ irhalation (wfo radn) active
3 -- plart ingestian active
4 -- meat irgestion sypressad
5 -~ milk ingestion supressed
6 -~ ayatic foxk suppressed
7 -- drirkirg water active
8 -~ soil irgestim active
9 -- rakn suppressed
Fird pesk pathvay doses suppressed
A&A/mkb
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Sumary @ Caf0, residert child, 10000 File: 0OSOCIK.RAD
Cortavirated Zore Dimersios Initial Soil Corventrations, pCifg
Area: 10000.00 square meters Co-60 1.0006+00
Thickress: 2.00 meters
Cover Depth: 0.00 meters
B

Total Dose TDOSE(L), mrawyr
Basic Rachiation Dose Limit = 25 mranyr
Total Mixture SumM(t) = Fraction of Basic Dose Limit Received at Tine (t)

t (years): 0.0006¢00 1.0006+00 3.000E+00 1.0006+01 3.0006+01 5.000E+01 1.0006+R 3.000E+R 1.0006+03
TOOSE(t): 1.0536401 9.2336400 7.0%60H0 2.82%+00 2.028:-01 1.457-02 2.0156-056 7.373-17 0.00E«0
Mt): 4213-01 3.673E-01 285801 1.1%E-01 8.11%-(B 5.827E-04 B.060E-07 2.9%SE-18 0.000E+00

Maimum TDOSE(CE):  1.0636+01 mrawyr  at t = 0.0008+(00 years
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Suamery @ Cof0, residant child, 100002 File: OOSOCIK.RAD

Total Dose Contritutions TOOSE(T,p,t) for Individal Radionuclides (1) and Pathviays (p)
As mranyr and Fraction of Total Dose At t = 0.000E400 years
Water Irdepercent Pathweys (Irhalation excludes radon)
Grourd Irhalation Rackn Plat Meat Mitk Soil

Radfio-
tclide mrewyr fract. mremyr fract. menyr fract. mranyr fract.  srenyr fract. mremfyr fract.  meawyr fract.

Co-60  LO3E+01 0.9801 4.291E-06 0.0000 0.0005+00 0.0000 2.0¢7E-01 0.0157 0.000E+00 0.0000 0.000E+00 0.0000 1.8X€-(8 0.0002

Total  1.082%+01 0.9801 4.291E-06 0.0000 0.0006+0C 0.0000 2.077-01 0.0197 0.0006+00 0.0000 0.000E+00 0.000 1.8¢E-03 0.002

i
Total Dese Contributions TOOSE(H,p, t) for Irdividsal Radionuclides (1) ad Pathvays (p)
As mrenyyr ad Fraction of Total Dose At t = 0.0006400 years

Water Deperclent Pathways
Water Fish Rachn Plart Heat Hilk ALL Pathways®

L3
Radio-
nclice oremfyr fract., mranyr fract. mranyr fract. mravyr fract. mrenfyr fract. mremfyr fract.  rrewyr fract.

Co60  0.0006+00 0.0000 0.000e+00 00000 0.000£+00 0.0000 0.00CE+00 0.0000 0.0006400 0.0000 0.000e+00 0.0000 1.0536+01 1.0000

Total 0.000E+00 0.0000 0.000+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 1.0535+01 1.0000
*aum of all sater independent and deperdent pathways. '
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Sumery @ Cof0, residat child, 10000w2 File: COSOCIK.RD

Total Dese Contributions TOOSE(T,p, ) for Irdividel Radiawclides (1) and Pathwiys (p)
As mrawyr axd Fraction of Total Dose At t = 1.000E+00 years
Water Irdeperdent Pathways (Irhatation exclues radon)
Groud Irhalation Radbn plant Meat Milk Soit
Radio-
Mclide mremyr fract. memyr fract. mrawyr fract. mrewyr fract. mrawyr fract. mrewyr fract. moawyr fract.

Co60 9.0606+00 0.96801 3.762-06 0.0000 0.00(E+(0 0.0000 1.81£-01 0017 0.000e+00 0.000C 0.0006+00 60000 1.5%%e-08 0.0002

Total  Q.0506+00 0.9801 3.76%-06 0.0000 0.0006+00 0.0000 1.8271€-01 0.0197 0.000£+00 0.0000 0.0008+00 0.0000 1.5%%6-(B 0.0002

' Total Dose Contritutions TDOSE(i,p,t) for Irdividel Radionuclides (i) ard Pathvays (p)
As mrawyr and Fraction of Total Dose At t = 1.0008400 years
Water Depercint Pathways
\ater Fish Rarbn Plant Maat Milk ALl Pathways*
Radio-
Nclide menyr fract., mreyr fract. mramfyr fract. mawyr fract., mremfyr fract., mrenvyr fract.,  mremfyr  fract.

Co-60  0.000e400 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E40 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 9.233&+00 1.0000

Total 0.000E+00 0.0000 0.00CE+00 0.0000 0.000£+00 0.0000 0.000400 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 9.233:+00 1.0000
*Sum of all water indeperdent ard depandent pathvays.
i
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Summary : Cof0, resident child, 100002 File: COBOCIOK.RAD

Total Dose Cortritutions TDOSE(T,p,t) for Individal Radiauclides (i) and Pathwiys (p)
As meayyr and Fraction of Total Dose At t = 3.0006+00 years
Water Irdeperdent Pattways (Irhalation exclukes radn)
Grourd Irhalatian Radin Plart Meat Milk Soil
Radio-
Melide mrewyr fract. mewvyr fract. mendr fract. mewyr fract. mrenyr fract. mrewyr fract. mremfyr fract.

Co€0  6.9556400 0.9801 2.871E-06 0.0000 0.000e+00 0.0000 1.3%%E-01 0.0197 0.000£+00 0.0000 0.000E+00 0.0000 1.2296-03 0.0002

Total  6.9556+00 0.9801 2.871E-06 0.0000 0.000+00 0.0000 1.3%E-01 0.0197 0.0006+00 0.0000 0.00CE+00 0.0000 1.2%%-03 0.00(2
Total Dose Contributions TDOSE(i,p, t) for Irdividual Radiawclides (1) ad Pattways ()
E

As mreyr ard Fraction of Total Dose At t = 30006400 years

Water Deperdent Pathwatys
Vater Fish Radn Plant Meat Milk ALl Pathways®
Radio-
Nclide mramyr fract.  mrenyr fract., mewyr fract. mrewyr fract. menyr fract.  mrewyr fract. srewyr fract.

Co-€0  0.000E+00 0.0000 0.0006+00 0.0000 0.0006+G0 0.0000 0.000E+00 0.0000  0.0006+00 0.0000 0.000e+00 0.0000 7.0%6E+00 1.0000

Total  0.000e+00 0.0000 00002400 0.0000 0.000&+00 0.0000 0.000+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 7.0%66+00 1.0000
*Sun of all water independent and deperdent pathvays.
i
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Summary @ Cof), resident child, 100002 File: COBOCTK.RAD

Total Dose Contributions TDOSE(T,p,t) for Individel Radionclides (i) add Pathways (p)
As mranyr ad Fraction of Total Dose At t = 1.0008+01 yeors

Water Irdkeperdent Pathways (Irhalation excludes redon)
Grourd Irhalation Racn Plant Meat Milk Soil

L
Radio-
Nolide mrawyr fract. mremfyr fract. mravyr fract. mawyr fract. mranyr fract. mrenfyr fract.  mrenfyr fract.

Co-60  2.7676+400 0.9801 1.150E-05 0.0000 0.0006+00 0.0000 5.566:-(R 0.0197 0.000e+00 0.0000 0.000e+0C 0.0000 4.85%-04 0.0002

Total 2.76/%+00 0.9601 1.150E-06 0.0000 0.0006+00 0.0000 S.564E-(R 0.0197 0.0008+00 0.0000 0.000£+00 0.0000 4.885¢-04 0.0002

Total Dose Contributions TDOSE(H,p,t) for Irdividal Radionuclides (1) axd Pathways (p)

¥
As mrenyyr ad Fraction of Yotal Dose At t = 1.000E+01 years
Water Deperdent Pathways
Water Fish Racbn Plat Meat Milk All Patiways*
Radio-

Nelide mrewyr fract. mrewyr fract. menfyr fract. mranyr fract. mrenyr fract. mremyr fract.  mrenyr fract.

Co-60 0.0006400 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.873%+00 1.0000

Total  0.000E+00 0.0000 0.0006+400 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000+00 0.0000 0.00CE+00 0.0000 2.823c+00 1.0000
*am of all sater indeperdent and deperdent pathueys.
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Sumey 1 080, residert child, 10000m2 File: COSOCIK.RAD

Total Dase Contritutions TDOSE(T,p, 1) for Individel Radiowclides (1) and Pathways (p)
As mrenyyr and Fraction of Total Dose At t = 3.0006401 years
Water Indeperdent Pathways (Irhalation excludes radm)
Grourd Irhalation Radny Plant Meat Milk Soil
i
Radio-
Nrtide mrewyr fract. mewyr fract. mawyr fract. mremyr fract. mrawyr fract. mranfyr fract.  mrawyr fract.

Co60 1.9686-01 0.9801 8.26x-08 0.0000 0.0006+00 0.0000 3.99%6e-03 0.0197 0.0006+00 0.0000 0.000E+00 0.0000 3.572%-05 0.0002

Total 1.9686-01 0.9801 8.26X-08 0.0000 0.000E+00 0.0000 3.996c-(B 0.0197 0.000E+00 0.0000 0.000+00 0.0000 3.51%-(56 0.0002

¥
Total Dose Cortributions TDOSE(H,p, 1) for Irdividal Radionclides (i) and Pathways (p)
As wranfye ad Fraction of Total Dose At t = 3.0006(1 years

Water Deperdent Pathways
Water Fish Rackn Plant Meat Milk All Pathways*

i
Radio-
Nclide mrewhr fract. mremfyr fract. mrawyr frect. mewyr fract. mrewyr fract.  mrawyr fract.  mrewyr fract.

Co-60  0.0006+00 0.0000 0.00CE+00 0,0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 2.0286-01 1.000

Tatal  0.000e+00 0.0000 0.000e+00 0.0000 0.000e+Q0 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 2.028:-01 1.0000
*aum of all sater irckperdent and depardent pathways. ’
]
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Sumary @ G090, resicert child, 10000w2 File: OOOCIK.RAD

Total Dose Contributions OSE(T,p,t) for Irdividel Radiowelides (1) ad Pathvays (p)
As nrenvyr ard Fraction of Total Dose At t = 5.000E+01 years
Water Irceperdent Patheays (Irhalation excludes radn)
Grourd Irhalation Rackn Plart Meat Milk Soil
Radio-
Nclide mremfyr fract., mrawyr fract. mewyr fract. mreawyr fract. mewyr fract. arewyr fract. menwr fract.

Co60 1.4286-(2 0.9801 5.9556-09 0.0000 0.000+00 0.0000 2.87X-04 0.0197 0.000e+00 0.0000 0.000e+00 0.0000 2.523%-06 0.0002

Total 1.4206-(2 0.9601 5.955%-09 0.0000 0.000e+00 0.0000 2.872€-04 0.0197 0.0006+00 0.0000 0.00CE+00 0.0000 2.523¢-06 0.0002

i
Total Dose Contributions TDOSE(T,p,t) for Individal Radiciclides (i) ard Pathways (p)
As mreyyr ard Fraction of Total Dose At t = 5.0006+#0N years
Water Deperdent Pathuays
Water Fish Rackry Plart Meat Milk ALl Pathiays*
Radic-
Nrclide memAr fract. mremfyr fract. menyr fract. mrewyr fract. mranyr fract. mrewyr fract.  aremfyr  fract.

Co-40  0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000  0.000e+00 0,0000 0.000£+00 0.0000 1.457E-02 1.0000

Total  0.0006+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000  1.4576-02 1.0000
*3m of all water irdeperdent ad deperdent pathways.
|
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Sumery : Cofd, resicent child, 100002 File: COG0CIK.RAD

Total Dose Contributions TDOSE(T,p,t) for Irdividial Radionclides (i) ard Pattways (p)
As mrew/yr axd Fraction of Total Doge At t = 1.00EHR years
Water Irckperdent Pathuys (Irhalation excludes radm)
Grourd Irhalation Radn Plart Meat Milk Soil
Radio-
Mclide mewyr fract. mewyr fract. mranyr fract. manwyr fract. eranfyr fract. meawyr frect. memyr fract.

Co60 1.975-(6 0.9801 8.20%-12 0.0000 0.000E+00 0.0000 3.973-07 0.0197 0.000+00 0.0000 0.000e+00 0.0000 3.48%6-09 0.00%2

Total 1.9756-05 0.9801 8.2%k-12 0.0000 0.000e+00 0.0000 3.97%-07 0.0197 0.000e+00 0.0000 0.000e+00 0.0000 3.48%-09 0.0002

B
Total Dose Corttributios TDOSE(i,p,t) for Individel Radiouclides (1) ard Pathways ()
|
As mrewyr ad Fraction of Total Dose At t = 1.000EHR years
Water Deperdent Pathways
Water Fish Rachn Plart Meat Milk ALl Pathways*
Radio-

Nelide mreyr fract, mreawyr fract., manyr fract.  mrewyr fract. mrenwyr fract. mrewyr fract.  mranyr fract.

Co-60  0.000E«00 0.0000 0.000E+00 0.0000 0.000E+Q0 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.0156-05 1.0000

Total 0.000e+00 0.0000 0.000+00 0.0000 0.0002+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 2.015e-06 1.0000
*Sum of all water irckperdent ard deperdent pathuays.
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Sumery : Cof0, resident child, 10000w2 File: (OSOCIK.RAD

Total Dose Cotributios TDOSE(T,p,t) for Irdividal Radiowclides (1) ad Pathways (p)
As mranyr ard Fraction of Total Dose At t = 300064 years
Water Irdeperdient Pathways (Irhalation excludes radon)
Grourd Irhalation Racn Plart Meat Milk Sail
B
Radio-
Melide mremfyr fract. mremyr fract. mrewyr fract. mrawyr fract. mrawyr fract. mremfyr fract.  mrewyr fract.

Co60  7.2276-17 0.9801 3.004E-23 0.0000 0.000E+00 0.0000 1.454E-18 0.0197 0.000e+00 0.0000 0.0006+00 0.0000 1.277:-20 0.0002

Total 7.2276-17 0.9801 3.004E-Z3 0.0000 0.0005+00 0.0000 1.454E-18 0.0197 0.000E+00 0.0000 0.000£#00 0.0000 1.277E-20 0.0002

Total Dose Contributions TOOSE(H,p, t) for Individal Radicclides (i) ard Pathways (p)

As mrenyyr ard Fraction of Total Dose At t = 3.0006+R years

Water Deperdant Pathways
Water Fish Rackn Plant Meat Mitk AlL Patheays™

L
Radio-
Nclide mrewyr fract. mrawyr fract. memyr fract. mrewyr fract. mrewyr fract. mrenwyr fract. mrewyr fract,

Co-60 0.0006+00 0.0000 0.0006+)0 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0000 7.373-17 1.0000

Total  0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0,0000 7.373-17 1.0000
*sum of all water indeperdent and depercent pathwinys.
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Sumary : Cof0, resident child, 10000 File: COBOCIK.RAD

Total Dose Contributions TDOSE(T,p,t) for Irdividual Radiouclides (i) ard Pathways (p)
As wranyr and Fraction of Total Dose At t = 1.O0E+(S years
Water Inceperdant Pathweys (Irhalation excludes racon)
Grourd Irhalation Radn Plant Meat Milk Soil

Radio-
MEelide mramfyr fract. mranyr fract. mranyr fract. memfyr fract. mrawyr fract. mremfyr fract. mrewyr fract.

Co-60  0.0006400 0,0000 0,000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0,0000 0.000E+00 0,0000 0,0008+00 0.0000 0,000E+00 C.000

Total 0.000E+00 0.0000 0.000£+00 0.0000 0.000€+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
i

Total Dose Contributions TDOSE(H,p,t) for Individel Radiowclides (1) ad Pathways (p)
As mrenvyr and Fraction of Total Dose At t = 1.000E+(5 years
Water Deperdiert Pathways
Water Fish Radn plart Meat Milk ALl Patheays*
Radio-
Hrlidke mrewyr fract. mewyr fract. srewfyr fract. mrewvyr fract. mrawyr fract. mrawyr fract. nrewyr fract.

Co-&0  0.000E+00 0.0000 0.000:+00 00000 0.000£+00 0.0000 0.000£+00 0.0000  0.00CE+00 0.0000 0.C00E+00 0.0000  0.020E+00 0,0000

Total  0.0006+00 0.0000 0.000e+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
&*&m of all water irckpervent ard deperdent pathweys.
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Sumary < Cof0, resident child, 100002 File: QOSOCIOKRAD

Dose/Saurce Ratios Sumed Over ALl Pathwarys
Parent and Progery Principel Radioictide Contributions Irdicated
Parent Prodret Brach DSR(j,t) {mrawyr)/(Ci/g)
(] (j) Fractia¥ t= (LOOOE+00 1.000E+00 3.000E+400 1.000E+01 3.000E+01 5.000E+01 1.000E+(2 3000642 1.0006+(5

Co-60 Co-60 1.00E+00  1.0638401 9.2336400 7,060 2.8236+00 2.0286-01 1.457%-(R 2.015€-06 7.3736-17 0.000E+00

*Brarch Fraction is the amiative factor for the j*t principal radionclide daghter: GMBRF()) = BRFECI*BRF(2Y* ... BRF(j).

The DR includes contributions frum associated (half-life <= 0.5 yr) daghters.

i
Sirgle Radicnelide Soil Guidelines 6(i,t) in gCi/g
i
Basic Radiation Dose Limit = 25 mremvyr
Nctide
g
(i) t=0.000e+00 T.00E{0 3.000400 1.0006401 3.0006401 5.000E+01 1.000E#2 3.0006HR 1.000e43
k

Co-60 2ITEH0 2.7080  3.53000 8.85EH0  1L.Z83EHR LL7IEHDE 1.6 *LTIES FLI3EAS

*At specific activity limit

i
Summed Dose/Sourcs Ratios DSR(1, t) in (mrewyr)/(gCi/9)
|
ardd Sirgle Radionuelide Soil Guidelines G(i,t) in gCi/g
I
at tmin = time of minimm sirgle radiawclide soil guidelire
ard at tmex = time of maximm total dose = 0.0005+00 years
Nclice Initial tmin DSRCT, tmind GCi, tmirg DSRCI, trex) G(i, trax)
i
§ ) t’isg (years) (Ci/g) (eCi/fg

Co-60  1.0006400  0.000E+00 1.0636+01 23746400 1.0036401 23748400
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Sumary @ Cof0, resident child, 100002 File: OOAOCIOK.RAD

Irdividel Nelide Dose Sumed Over ALL Pathuays
Parent Nclide ad Brarch Fraction {rdicated
Nclide Parent  BRF() DOSE(j,t), mremyyr

) M = 0.0006+00 1.000E+00 3.0006+00 1.000E+01 3.0006+01 5.0006+01 1.0006+02 30006402 1.000EHB

Coé0 Co€0 1.000e¢00 10536401 9.2536+00 7.0966+00 2.8236+00 2.026E-01 1.4576-(R 2.0156-(5 7.373-17 0.0006H)0

BRF(1) is the branch fraction of the perent nuclide.

Irdividel Nclide Soil Coventration
Parent Nclide and Brarch Fraction Irdicated
Mclice Parent  BRF(H) $(i, 0, Li/g

4 (i) t= 0.000E+00 1.0006400 30006400 10006401 30006401 5.0006¢01 1.0006+02 3.0005+02 1.000EHB

Co-60 Co&0 1.0006400  1.000E+00 B.766E-01 6.737E-01 2.6806-01 1.925E-(2 1.38E-(5 1.913€-06 7.000E-18 0.000e+00

BRF(1) is the brarch fraction of the parent nclide.
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A.3.2 Cs-137: Resident Child Summary Output File

RESRAD, Version 5.82 T, Limit = 0.5 year 01/13/99 12:552 Page
File: CBLUX.RO

Sumary @ CS137, resident child, 10000m2
Table of Conterts

Part 1: Mixture Sums ad Sirgle Radioicl ide Guicelines

Dose Cawversion Factor (and Related) Parareter Summary ...
Site-Specific Parameter SUIMEEY suvcreccccrincassnsssonas
Summary of Pathuay Selections covceirnmceciencnrnmccncnnan

Dese/Saurce Ratios Summed Over AlL Pathways .ooevvnnvnnne
Sirgle Radiornuclide Soil Guidelines vuvvveveiiccanrnacnns
Dose Per Muclice Sumed Over ALL Pathsays ooooonnennnea...
Soil Concentration Per NUELide cvvvereemiiioninnancanaa,
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RESRAD, Version 5.82 T4 Limit = 0.5 year 0/13/9 12:52 Page 2
Sumary = CS137, resident child, 10000m2

Dose Corversion Factor (and Related) Paraneter Sumery

Fite: CBCIK.RO

File: DOSFAC.BIN
Qurrent Parameter

Merut Paraveter Vale Default Nare

B-1 | Dose cowersion factors for irhalation, arewiCi:

B-1 | Cs-13740 3.190-05 | 3.19E-05 [ DCFX 1)
D-1 | Dose corwersion factors for ingestion, mrewpCi:

D-1 | Cs-13740 5.00E-06 | 5.0006-05 | DCF3¢ 1)
B-34 | Food trarsfer factors:

D-34 | Cs-1374D , plant/soil concentration ratio, dimersionless 4. 000E-(R | 4.000E-Q2 | RTFC 1,13
D-34 | Cs~1374D , beef/livestock-intake ratio, (pCi/kg)/(eCi/cd) 3.000E-02 | 3.000E-02 | RTFC 1,2)
D-34 | Cs-13740 , milk/tivestock-intake ratio, (PCIALY/QCi/d 8.000e-08 | 8,008 | RTF( 1,3)
D-5 | Bicaccumulation factors, fresh water, L/ka:

D-5 | Cs-13740 , fish 200045 | 2.0008+38 | BIOFAC( 1,12
D-5 | Cs-1374D , cnustacea ard mollusks 1.000e4R2 | 1.000E42 | BIOFAC( 1,2
A&A/mkb
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RESRAD, Version 5.82 T4 Limit = 0.5 year

Summery @ CS137, residert child, 10000w2

01399 12:52 Pae 3

File: CI3CIK.RAD

Site-Specific Parawter Sumeary

User Used by RESRAD Parameter

Merut Parareter Irpst Default | (If different fram user irput) Neme
ROT1 | Area of contamirated zone (W2) 1.0006+04 | 1.0006+04 . AREA
ROM1 | Thickress of cortaminated zore (m) 20005400 | 2.0002+00 - THICKD
RO11 | Lergth parallel to aquifer flow (m) 1.000E+(2 | 1.000e+02 - LczPA0
ROM1 | Basic radiation dose Llimit (mremyr) 2.500e401 | 3.000e+01 - 8L
RON1 | Time sirce placemert of material (yr) 0.000e+00 | 0.000E+00 - T
RO | Times for calaulatiors (yr) 1.0006+00 | 1.000E+Q0 e D
RO11 | Times for calaulations (yr) 3.000e400 | 3.000E+00 H»
RN1 | Times for caleulations (yr) 1.0006+01 | 1.0006+01 - L&A
RN1 | Times for calastations (yr) 3.000e401 | 30006401 v L @)
RO11 | Times for caleulations (yr) 5.0006401 | 1.000e42 - L&)
RO | Times for caleulations (yr) 1000842 | 3.000e+02 - D
ROM | Times for calaulations (yr) 3000+ | 1.000e48 - (8
RO11 | Times for calaulations (yr) 1.000e4B | 0.000e+00 - HE)
RO11 | Times for calaulations (yr) ot wsed | 0.0006¢00 e T(10)
RO12 | Initial principal radionclide (pCizg): CGs-137 | 1.0006400 | 0.0008400 o SICD
ROT2 | Corentration in grourdater  (pCi/L): Cs-137 | rot wsed | 0.0006400 - Wi 1)
RO13 | Cover depth (m) 0.000e+00 | 0.000e+00 - COVERD
ROT3 | Dersity of cover material (g/aif™*3) rot used | 1.5006+00 R DENSCV
RO13 | Cover depth erosion rate (mvyr) not used | 1.000E-(B - w
RU3 | Dergity of contamirated 2a0ne (g/ant3) 1.500e400 | 1.5006+00 - DENSCZ
RNM3 | Contamirated zore erosion rate (m/yr) 0.000e400 | 1.000e-03 - vz
RO13 | Contamirated zore total porusity 4,000e-01 | 4.000e-01 - v
ROT3 | Cortaminated zone effective porosity 2.00e-01 | 2.000e-01 - [52v4
RN3 | Contamirated zore hydraulic coductivity (wyr) | 1.0008+01 | 1.0006+01 - HZ
RO3 | Contamirated zore b parameter 5.300e+00 | 5.300e40 - BCZ
RN3 | Average amual wind spead (m/sec) 2.0006400 | 2.0006400 - WD
RO13 | Humidity in air (gAt3) rot wsed | 8.0006+00 - HMID
RO13 | Evapotrarspiration coefficient 5.00E-01 | 5.00e-01 - EVAPTR
RT3 | Precipitation (myr) 1.0006+00 | 1.0006400 o PRECIP
RO3 | Irrigation () 2.000e-01 | 2.000e-01 - RI
RO13 | Irrigation mxke overhead | overhead - IDITCH
ROT3 | Ruroff coefficient 2.000e-01 | 2.000E-01 o RUNOFF
RUM3 | Watershed area for nearby stream o pord (02) | 1.000406 | 1.0006406 - WAREA
RO13 | Accuracy for water/soil computations 1.000e-03 | 1.000e-0B — EPS
ROY4 | Demsity of saturated zore (g/am**3) 1.500400 | 1.500e+00 - DENSAQ
ROT4 | Saturated zone total porosity 4.000E-01 | 4.0006-01 - ™2
RO | Saturated zore effective porosity 2.000e-01 | 2.000E-01 == 5274
ROM4 | Saturated zone hydraulic cordirtivity (wyr) 100042 | 1.000e402 - HCSZ
RO14 | Saturated zane hydraulic gradient 2.000e-2 | 2.000e-02 - HAT
RO4 | Saturated zae b paraveter 53006400 | 5.300e400 - BZ
RO | Water table drop cate (vyr) 1.000e-03 | 1.000e-03 - VT
ROT4 | Well pump intske depth (m below water table) 1.0006+01 | 1.0006+01 - DWIBWT
ROM | Madel: Nordispersion (D) or Mass-Balace (M) L o] 5] - MODEL
RO | Well puipirg rate (m34H1) 2.500EHR | 2.500e+2 -—- U
RO15 | Nurker of usaturated zare strata 1 1 - NS
A&A/mkb
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RESRAD, Version 5.8

T4 Limit = 0.5 year

Sumery @ CS137, resident child, 100002

Site-Specific Parameter Summary (continued)
l

OB/ 12:52 pPae 4

Fite: CI37CIK.RD

User | Used by RESRID | Paraneter
§!-iem Paraweter Irput Default | (If different fram user irput) Name:
ROT5 | Unsat. zore 1, thidaess (m 4. 0005400 | 4.000e400 --- H(
RIS | Ursat. zore 1, soil darsity (g/am™3) 1.5006+00 | 1.500e+00 --- DENSLZ(1)
ROTS | Ureat. zare 1, total porosity 4.0006-01 | 4.000e-01 --- TRUZ(1)
RO1S | Ursat. zore 1, effective porosity 2.000e-01 | 2.000-01 --- EPZ(T)
RS | Ursat. zore 1, soil-specific b parareter 53006400 | 5.300e+00 --- BR(T)
RO15 | Ursat. zore 1, hydraulic corductivity (miyr) 1000401 | 1.000401 m-- HOZ(D)
RO16 | Distribution coefficients for Cs-137
RO16 | Contamireted zare (at*3/g) 1.0006+3 | 1.000E+(B --- DOV 1)
RO16 | Umsaturated zore 1 (a*3%/g) 1000643 | 1.000E4B --- DoMUaK 1,1
ROI6 | Satrated zore (a*3/g) 10006403 | 1.000e48 - DONESC 1)
RO16 Leach rate (fyr) 00006400 | 0.000+00 160 ALEACHC 1)
RO Solubility constant 000060 | 000060 rot used B 1)
RN7 | Irhalation rate (3Ar) 2.7XEH3 | 84006403 - INHALR
RN7 | Mass loading for irhalation (g/r*3) 1.0006-06 | 1.000E-0% --- M
R7 | Exposure dration 6.0006400 | 3.0006+01 --- =3
RO17 | shielding factor, irhatation 4.000e-01 | 4.0006-01 - SHF3
RO17 | shieldirg factor, exterral gama 7.00E-01 | 7.00E-01 --- SHF1
RO7 | Fraction of time spert incbors 8.30e- | 5.000e-01 - FIND
ROT7 | Fraction of time spent outcbors (on site) 8.99k-( | 2.50E-01 -- fom
RO17 | Shepe factor flag, extermal gamma 1.000e400 | 1.0006400 >0 shaws ciroular AREA. FS
ROV7 | Radii of shope factor array (used if FS = -1):
ROV7 Outer arular radics (), rirg 1@ rot usad | S5.000E+01 --- RAO_SHAPE( 1)
ROW7 Outer anular radics (M), rirg 2: ot weed | 7.0716+01 - RAD_SHAPE( 2)
RO17 | OQuter arular radis (), rirg 3: rot wsed | 0.000E+00 - RAD_SHAPE( 3)
ROV7 Quter arnular radics (M), rirg 4 rot wsed | 0.000E+0 - RAD_SHAPE( 4)
RO17 | Outer avular radivs (M), rirg 5: rot wsed | 0.0006+00 --- RAD_SHAPE( 5)
ROVZ | Ouster amular radius (), rirg & rot wed | 0.0006+00 --- RAD_SHAPE( 6)
RO17 | Outer amular radius (), rirg 7: ot wed | 00006100 - RAD SHAPEC 7
ROV7 | Outer avular radits (W), rirg 8: rot wsed | 0.0006+00 - RAD_SHAPE( &)
RM7 | outer arular radics (), rirg 9 ot wsed | 0.0006+Q0 - RAD_SHAPEC O
rRN7 Quter amnutlar radius (M), rirg 10: rot used | 00006400 - RED SHAPE(10)
rRN7 Quter amutar radius (M), rirg 11: rot used | 0.000E+00 --- RAD_SHAPECTD)
ROI17 | oOuter arular radivs (M), rirg 12: rot wsed | 0LOOOE0 --- RAD_SHAPE(12)
RO17 | Fractios of arutar areas within AREA:
ROV Rirg 1 rot wsed | 1.0008+00 - RACAC 1)
ROV7 Rirg 2 rot wsed | 2.73%-01 - RACAC 2)
ROV7 Rirg 3 rot wsed | 0.000E+00 - FRACAC B
RO7 | Rirg & rot wsed | 0.000E+00 --- FRACA( &)
ROI7 | Rirg 5 rot wsed | 0.000E+00 - FRACA( 5)
RO17 | Rirg 6 rot wsed | 00006400 -—- FRACAC 6)
ROI7 | Rirg 7 rot wsed | 0.0006+00 - RACAL D)
RI7 | Rirg 8 ot wsed | 0.00064(00 --- FRACA( 8)
ROI7 | Rirg 9 rot wsed | 0.000E+00 --- FRACA( 9}
RO17 Rirg 10 rot used | 0.000E+00 --- FRACA(10)
RN7 | RigMN rot wsed | 0.000E+00 --- FRACA(11)
RN7 | Rig12 rot wsed | 0.0005€0 --- FRACA(12)
RJ8 | Fruits, vegetables and grain coreunption Ckg/yr) | 1.9306H2 | 1.600642 --- DIET(N)
A& A/mkb
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Sunrary : CS137, resident child, 100002 File: CI3ZCHK.RAD
Site-Specific Parameter Sumary (continued)
| | User | | tsed by RESRAD | Parameter
§Meru Paraweter Irput Default | (If different from user irput) Nare
RO18 | Leafy vegetable corsunption (kg/yr) 0.000=+00 | 1.4006+01 - DIET(2)
ROB | Milk corsumption (LA ot wed | 9.2008+01 - DIET(3)
RO18 | Meat ard poultry consunption Ckg/yr) rot wsad | 6.3006+01 - DIET(4)
RO18 | Fish corsunption (kg/yr) ot wsad | 5.4006400 - DIET(5)
RO1B | Other seafood corsumtion (kgAr) rot weed | 9.0006-01 .- DIET(6}
RO | Soil ingestion rate (g/yr) 73006401 | 368606401 .- OIL
RUB | Drirking water intake (L/yr) 4. 7542 | 5.1008+02 --- DWll
RNME | Contamiration fraction of drirking water 1.000e+00 | 1.000400 -—- oW
RO18 | Cantamiration fraction of hausehold water ot wed | 1.0008400 - FHHJ
ROB | Contamination fraction of livestock water rot used | 1.000E+00 - Fti
RO18 | Contamiration fraction of irrigation water 1.0006+00 | 1.000E400 - FIRW
RO18 | Cortamiration fraction of aguatic food ot wssed | 5.0006-01 - R
ROI8 | Cotamiration fraction of plat food -1 -1 0.5006+00 FPLANT
RU8 | Contamiration fraction of meat rot wsed  |-1 .= FMEAT
RNB | Contamiration fraction of milk ot wsed  {-1 --- MILK
RO19 | Livestock fockler intake for meat (ke/day) ot wsed | 68006401 -—- LFIS
RO | Livestock fodder intake for milk (kg/day) ot wsed | 5.5006401 - LFI6
RO19 | Livestock water intake for meat (L/chy) ot wsed | 5.0006401 5
RO19 | Livestock water intake for milk (W/chy) ot wsad | 16006402 W16
RO9 | Livestock soil intake (kg/day) ot wsad | 5.0006-01 - Lst
ROTG | Mass Loading for foliar deposition (g/hit3) 1.000e-04 | 1.0006-04 - MLFD
ROMY | Depth of soil mixing layer (m) 1.50e-01 | 1.500e-01 --- D4
RN9 | Depth of roots (m) 9.000e-01 | 9.000E-01 --- DROOT
ROTY | Drinking water fraction fram grourd water 10006400 | 1.000e+00 --- FGDW
RO19 | Hosehold water fraction from ground water 1.0006400 | 1.000e400 - FOMH
RO19 | Livestack water fraction from grourd water ot used | 1000660 - FQdW
RO9 | Ierigation fraction from ground water rot used | 10006400 - FGWIR
RTB | Wet weight crep yield for NorLeafy (kg/ot*2) 7.000e-01 | 7.000e-01 - W)
RTS8 | Wet weight crep vield for Leafy (kg/at"2) 1.500e400 | 1.500e+00 --- W)
R198 | Wet weight crop yield for Fodber (kg2 rot wsed | 1.1008400 --- w3
R19B | Growirg Season for NarrLeafy (years) 1.70e-01 | 1.700e-01 - TE(D
R1B | Growirg Season for Leafy (years) 2.500e-01 | 2.500e-01 -~ TE(2)
R1B | Growirg Season for Fockker  (years) ot wed | 8.000e-(2 --- TEG)
R198 | Trarslocation Factor for  MorrLeafy 1,000e-01 | 1,0006-01 e TIVC)
RIMB | Trarslocation Factor for  Leafy 1.000e400 | 1.000e+00 - TIV(2)
R19B | Tramslocation Factor for  Focdder ot used | 1.000E+00 - TIV(3)
R198 | Dry Foliar Interception Fraction for Monrleafy | 2.500E-01 | 2.5006-01 - RORY(1)
R1B | Dry Foliar Interception Fraction for Leafy 2.50E-01 | 2.500e-01 - RORY(D)
R198 | Dry Foliar Irterception Fraction for Fodder rot wed | 2.5006-01 - RORY(3)
R198 | Wit Foliar Interception Fraction for Norleafy | 2.5006-01 | 2.5006-01 - RET(1)
R19B | Wet Foliar Interception Fraction for Leafy 2.5006-01 | 2.506-01 —— RET(2)
R19B | Wet Foliar Interception Fraction for Fodder rot ised | 2,5006-01 - RET(S)
R19B | Weathering Removal Corstart for Vegetation 2.000e+01 | 2.000e:01 - WA
Cl4 | C-12 caventration in water (g/ai*3) ot wsed | 2.00E-06 - C12ImR
€% | C-12 conoertration in contamineted soil (g/g) ot wsed | 3.0006-Q2 --- cixz
Cl4 | Fraction of vepetation carbon fram soil rot wed | 2.000E-(2 --- CSOIL
Cl4 | Fraction of vegetation carbon fram air rot wsed | 9.80E-01 --- CAIR
Clh | €14 evasion layer thickness in soil @ rot wsed | 3.000E-01 --- oM
A&A/mkb
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Sumery @ CS137, resident child, 10000w2

01/13/99 12252 Page 6

File: CI37CIK.RYD

Site-Specific Parameter Summary (continued)

User Used by RESRAD Parareter
Maru Parameter Irput Default | (If different from user irput) Nare
Cl | G- evasion flux rate fram soil (1/sec) rot wsed | 7.0006-07 --- EVEN
Cl4 | C-12 evasion flux rate fram soil (1/sec) rot wsed | 1.000E-10 m_- REVSN
C¥ | Fraction of grain in beef cattle fead rot used | 8.000E-01 - AVFGL
Cl4 | Fraction of grain in milk cow feed rot wsed | 2.0006-1 - AVFGS
STR | Storage times of contaminated foodstuffs (Cays):
SR Fruits, ron-leafy vegetables, ad grain 1.4006401 | 14600401 - STR (D
STR Leafy vegetables 1.000e+00 | 1.0006+00 --- STCR T(2)
STCR Milk 1.000e400 | 1.0006+00 --- STCR_T(3)
STR Meat ad pouddtry 2.000e401 | 2.000E+01 - STCR_T(4)
STR Fish 7.000e400 | 7.000e400 - SR 1)
STR Crustacen ard nol lusks 7.000e400 | 70006400 = STCR_T(6)
STR Well water 1.000e400 | 1.0006400 - STR_T(7)
STR Surface water 1.000e400 | 1.000e+00 - STER T(8)
STCR Livestack focder 45005401 | 45006401 --- STR T(9)
R21 | Thickress of buildirg foudation (m) ot wsed | 1.500e-01 - FLOR
R®P1 | Bulk darsity of huilding foudation (g/a3) rot wed | 2.4006400 DENSFL
R21 | Total porosity of the cover material rot wsed | 4.000E-01 === ™V
R21 | Total porosity of the building fourdation rot usad | 1.0006-01 - TPFL
R(21 | Voluretric water cottent of the cover material ot used | 5.0008-2 === PHOCY
RR1 | Volumetric water contertt of the fourdhtion ot wsed | 3.000e-(2 --- PHOFL
RR1 | Diffusion coefficient for radin gas (vsec):
R21 in cover material ot wsed | 2.000E-06 .- DIFCV
rRG21 in fourdation material rot wed | 3.0006-07 - DIFFL
R21 in cataminated zore soil ot wsed | 2.00E-05 - DIFCZ
R21 | Rakn vertical dimersion of mixing (m) rot used | 2.000E+00 b HMIX
R21 | Average buildirg air exchage rate (1/hr) ot wsed | 5.000E-01 - REXG
RO21 | keight of the building (roam (m rot usad | 2.500e+00 - HM
R21 | Building interior area factor rot used | 0.0006400 --- FAI
RO21 | Building depth below grourd surface (M) ot wsed  {-1.0008+00 --- DMFL
RI21 | Enerating power of Rr22 gas ot wsed | 2.5006-01 --- BNACTY
R21 | Emrating power of R-220 gas ot used | 1.5006-01 .- BRAC)
Sumary of Pathway Selectios
Pattwary User Selection

1 -- exterral gama active

2 - irhalation (wo rackr) active

3 -- plant irgestion active

4 -- meat irgestion suppressed

5 -- milk irgestin suppressed

6 -~ aqatic foodk suppressed

7 -~ drirking water active

8 -~ soil ingestim active

Q -- radn suppressed

Find pesk pathwaty doses suppressed
A&A/mkb
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Sumery © CS137, resident child, 100002 File: CI37CIK.RD
Cortiamirated Zore Dimersions Initial Soil Corcentratiars, pLi/g
Area:  10000.00 square meters Cs-157 1.000e400

Thickress: 2.00 meters
Cover Deptth: 0.00 meters

E
Total Dose TDOSE(L), mreawyr
Basic Radiation Dose Limit = 5 mremyr
Total Mixture Sum (t) = Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.0006+00 1.0006+00 3.0006400 1.000e+01 3.0006+01 5.000e+01 1.000E+R2 3.000e+2 1.000EHD3
TOOSE(t): 2.3586400 23046400 2199400 1.8685+00 11736400 7.365E-01 2.30%E-01 2.1506-3 1.84E-10
M(ty: G.431E-02 9.215E-02 8.7%E-R 7.47X-02 4.0X-2 2.9466-@ 9.20%-B 8.761E-6 7.377%&-12

Maximum TDOSE(t):  2.358400 mawyr at t = 00008400 years

A&A/mkb
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RESRAD, Version 5.8 T Limit = 0.5 year OI/13/9 12:52 FPage 8
Summery : CS137, residant child, 10000m2 File: CTB7CIK.RAD

Total Dose Contritutions TDOSE(T,p, 1) for Individl Radionclides (1) and Pathweys (D)
As mrawyr and Fraction of Total Dose At t = 0.000E+00 years

Water Inckperdert Pathvays (Inhalation excludes radon)
Grourd Irhalation Radn Plart Meat Mitk Soil
Redlio-

Nelide mremyr fract. mrew/yr fract. mrewyr fract. mrewfyr fract. mrewyr fract. mranwyr fract.  mremyr fract.
Cs-137 2.161E+00 0.9167 6.2506-07 0.0000 0.0002+00 0.0000 1.930E-01 0.0819 0.000£+00 0.0000 0.0006+00 0.0000 3.30e-03 0.0014

Total 2.161E+00 0.9167 6.2506-G7 0.0000 0.000e+00 0.0000 1.5306-01 0.0819 0.000£+00 0.0000 0.000E+Q0 0.0000 3.3%0E-(B 0.0014

Total Dose Contributions TOOSECH, p,t) for Individal Radiouclides (i) and Pathuays (p)

i
As menyr ad Fraction of Total Dose At t = 0.0006+00 years
vater Deperdant Pathuays
Water Fish Rackn Plart Meat Milk ALl Pathways*
Radio-

Neolide mrenyr fract., menwyr fract. mrewyr fract. menyr fract., mrewyr fract., mreavyr fract.  mremfyr frect.

Cs-137  0.000e+00 0.0000 0.000£+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.358£+00 1.0000

Total 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 2.358+00 1.0000
*Sm of atl water indeperdent and deperdent pathuays.
i

A&A/mkb
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RESRAD, Version 5.82 T4 Limit = 0.5 year OI/13/99 12:52 Page 9
Surmary @ C8137, resident child, 10000m2 File: CIBCIK.RD
Total Dose Contributions TDOSE(T,p,t) for Irdividel Radiouclides (1) ad Pattways ()
As mreny'yr ard Fraction of Total Dose At t = 1.0006+00 years
Water Irckpendent Pathwiays (Irhatation excludes radon)
Grourd Irhalation Radon Plant Meat Milk Soil

Radio-
Nclice mremyr fract, mremfyr fract., mrawyr fract. mramfyr fract. meawyr fract.  mrewyr fract.  mremfyr  fract.

Cs-137 2.1122400 0.9167 6.10%-07 0.0000  0.0006+00 0.0000 1.88%-01 0.0819 0.000+00 0.0000 0.000E+00 0.0000 3.312E-(B 0.00%4

Total  2.1126¢00 0.9167 6.107-07 0.0000 0.000E+00 0.0000 1.85%-01 0.0819 0.000£+00 0.0000 0.0006+00 0.0000 3.312-(3 0.0014

¥
Total Dose Contritutions TDOSE(,p, t) for Individel Radiouclides (1) ad Pathwys (D)
i
As mren/yr ad Fraction of Total Dose At t = 1,0008+00 years
Water Depercint Pathways
water Fish Radkn plart Meat Milk AlL Pathuays*
Radio-

Ncelide mranfyr fract. mewyr fract, menyr fract. manyr fract., meawyr fract.,  memyr fract.  mremfyr fract.
Cs-137  0.00(E+00 0.0000 0.000£+00 0.0X00 0.0008+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 2.3046+00 1.0000

Total  0.0005+00 0,0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 2.304E400 1.0000
{Sunaf all water inckpendent ard depardent pattways.

A&A/mkb
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RESRAD, Version 5.82 T4 Limit = 0.5 year o/13/% 1252 Page 10
Sunmary @ CS137, resident child, 10000m2 File: CBAIK.RO

Total Dose Cotributions TDOSE(i,p,t) for Irdividel Radiowclides (i) ard Pathways (p)
As mrewyr ard Fraction of Total Dose At t = 3.0006+40) years
Water Irckperdent Pathways (Irhalation excludes radon}
Grourd Irhalation Radon Plant Meat Mitk Soil

i
Radio-
Nelide arawyr fract., mrawyr fract. meanyr fract. mrewyr fract. mremyr fract. mrewyr fract.  mrewyr  fract.

Cs-137  2.0166+00 0.9167 5.825e-07 0.0000 0.0006+00 0.0000 1.800E-(1 0.0819 0.0006+00 0.0000 0.000+00 0.0000 3.1&%E-03 0.0014

Total 2.0166+00 0.9167 5.825:-07 0.0000 0.000e+00 0.0000 1.80C6-01 0.0819 0.00CE+00 0.0000 0.00CE+00 0.0000 3.162k-03 0.0014

' Total Dose Contributiors TOOSE(T,p,t) for Individal Radicnclides (i) ad Pathwys (p)
As mrenvyr ard Fraction of Total Dose At t = 3.000E400 years
Vater Fish Radn Plat Meat Milk ALl Patheays®
Radio-
Nclide mremfyr fract. mrewyr fract. memfyr fract, mrawyr fract. mrawyr fract. mrewyr fract. mrempyr fract.

Cs-137 0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+(00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.195€+00 1.0020

Total  0.000E+00 0.0000 0.000E+00 0.0000 G.0006+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0,0006+00 0.0000 2.19%96+00 1.0000
*3m of all water irdeperdent and deperdent patheays.
B

A&A/mkb
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RESRAD, Version 5.82 T% Limit = 0.5 year 0/3/9 12:52 Page Y
Summary @ CS137, resident child, 10000@ File: CBCIK.RD

Total Dose Contributiors TDOSE(H,p,t) for Irdividal Radionelides (1) ad Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 1.0006+01 years
Water Indepercknt Pathways (Irhalation excludes radn)
Grand Irhalation Racn Plant Meat Milk Soil
Radio-
Nclide mawyr fract. mrewyr fract. mrewyr fract. mrenfyr fract. mreanfyr fract. mrawfyr fract. mrewfyr fract.

Cs-137 1.7138400 0.9167 4.953-07 0.0000 0.000E+00 0.0000 1.5%E-01 0.0819 0.0006+00 0.0000 0.0002+00 0.0000 2.687:-(8 0.00%

Total 17138400 0.9167 4.953-07 0.0000 0.000£+00 0.0000 1.52%-01 0.0819 0.0006+00 0.0000 0.0006+00 0.0000 2.687€-(B 0.0014

ﬁ Total Dose Cortritutions TOOSE(i,p, t) for Irdividal Radioiclides (i) ad Pattsays (p)
As mrevyr and Fraction of Total Dose At t = 1.0006401 years
Water Depercent Patheays
Water Fish Radon Plat Meat Milk ALl Pathways*
Radio-
Melide mravyr fract. mremfyr fract. mrenyr fract. mrenyr fract. mrenyr fract., mrewwr fract. mranyr fract.

Cs-137  0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 1.8485+00 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0005+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 1.8688+00 1.0000
*3um of all water irckeperdent ard deperdent pathways.
i
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RESRAD, Version 5.8 T Limit = 0.5 year 01713/ 12:52 Page 12
Sy < CS137, resident child, 10000w File: CI3AIK.RO

Total Dose Contributions TDOSE(T,p, 1) for Individual Radionclides (1) and Pathways (p)
As mrenyyr and Fraction of Total Dose At t = 3.000E+01 years
Water lrokperdent Pathvays (Irhalation excludes radon)
Grourd Irhalation Radn Plart Meat Milk
Radtio-

Soit

Nrlide mrewyr fract. memfyr fract. mrawyr fract. mrawyr fract. mrewyr fract. mrenvyr fract.

menfyr fract.

Cs-137  1.0756H00 0.9167 3.110e-07 0.0000 0.000+00 0.0000 9.60&-(2 0.0819 0.0006+00 0.0000 0.0006+00 0.0000 1.687:-03 0.0014

Total — 1.0756400 0.9167 3.110E-07 0.0000 0.000E+00 0.0000 9.60LE-02 0.0819 0.000E+00 0.0000 0.000e+00 0.0000 1.687E-03 0.00%4

Total Dose Contributiors TOOSE(T,p,t) for Irdividal Radionuclides (i) and Pattways (p)
i
As mreyyr and Fraction of Total Dose At ¢ = 3.0008401 years
Water Deperdent Pathways
viater Fish Radn Plat Meat Milk
Radio-

All Patheanys*

Nclide mravyr fract. mremfyr fract., mremfyr fract. mranfyr fract. menyr fract. mrenyr fract. seayr fract.

Cs-137  0.000e400 0.0000 0.0006+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.00GE+)0 0.0000 0.000E+0 0.0000 1.173E+(0 1.0000

Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+400 0.0000 0.0006+00 0.0000 0.0006+0C 0.0000 0.0006+00 0.0000 1.1735+00 1.051)

*Sum of all water indepencent and deperdent patheays.
i

A&A/mkb
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i
Sumery @ CS137, residat child, 100002 File: CI3ZCIK.RAD
Total Dose Cotributicrs TDOSE(H,p, t) for Irdividal Radioniclides (i) ad Pathways (p)
As mraw/yr and Fraction of Total Dose At t = 5.000E+01 years
Vater Inckpendant Pathuays (Irhalation excludes radon)
Grourd Irhalation Rackn Plart Meat Milk Soil
Ractio-

Nelide mrewyr fract. memiyr fract. mrawyr fract. mrawyr fract. mrewyr fract. mewyr fract. mrawfyr fract.

Cs-137  6.75%-01 0.9M67 1.95%-07 0.0000 0.000E+00 0.0000 6.025E-(2 0.0819  0.000£+00 0.0000 0.000E+00 0.0000 1.05%-(5 0.0014

Total  &.752%-01 0.9167 1.95%-07 0.0000 0.000E+00 0.0000 6.025E-(2 0.0819 0.000E+00 0.0000 0.000E+00 0.0000 1.05%6-(B 0.0014

Total Dose Cortributions TDOSE(,p,t) for Irdividal Radioruclides (1) and Patheays (p)

As mrenvyr ard Fractian of Total Dose At t = 5.000E+01 years
ater Depercint Pathwarys
\ater Figh Radn plart Meat Milk ALl Pathsvays*
i
Radio-

Nclide mrenfyr fract.  mrewyr fract. mewyr fract. menwyr fract.  srewyr fract. mrewyr fract. menyr fract.

Cs-137 0.000e+00 0.0000 0.000E+00 0.0000 0.00(E+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000e+00 0.0000 7.365e-01 1.0000

Total 0.0005+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.3656-01 1.0000
*Sum of all water irckpavknt ard deperdent pathways.

A&A/mkb
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Sumery : (S157, resident child, 10000m2 File: C137CIK.RAD

Total Dose Contributions TDOSECE,p, 1) for Individel Radionuclides (1) and Pathways (p)
As orawyr ard Fraction of Total Dose At t = 1.000£+(R years

Water lrdepa'dem: Pathways (Irhalation excludes radn)
Groud Irhalation Plat Meat Milk Soil

Radio-
Nclide mrawyr fract. mranyr fract. mrewdr fract. mmanyr fract. mawyr fract., mrawyr fract. manyr  fract.

Cs-137 2.1056-01 0.9167 6.0°%:-08 0.0000 0.0006+00 0.0000 1.853%-(2 0.0819 0.000£+00 0.0000 0.000E+00 0.0000 3.308e-04 0.0014

Total  2.10%-01 0.9167 6.0996-08 0.0000 0.0005+00 0.0000 1.883-(2 0.0819 0.000£+00 0.0000 0.000+00 0.0000 3.308:-04 0.0014

& Total Dose Contributiors TOOSE(,p,t) for Irdividel Radiouclides (1) and Pathviys (p)
As mremyyr and Fraction of Total Dose At t = 1,000E+R years
Water Deperdent Pathearys
vhater Fish Racin Plart Meat Milk ALl Pathvays*

Radio-
Nclide mremfyr fract. arawyr fract. mrewfyr fract. mrewyr fract. areawyr fract. mmanyr fract. mrenyr fract.

Cs-157  0.000e+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 0.0006+00 0.0000 2.301E-01 1.0000

Total  0.000£+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000 0.000E+00 G.0000 0.000£+00 0.0000 0.000E+00 0.0000 2.301e-01 1.0000
*Sum of all water indeperdent ard deperdent pathvays.
i
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RESRAD, Version 5.8 T Limit = 0.5 year N3P 1252 Page 15
Summary = CS137, resident child, 10000mw2 File: CI3IOC.RAD

Total Dose Contributions TDOSE(i,p,t) for Irdividel Radionclides (i) ad Pathways (p)
As mrenyyr ard Fraction of Total Dose At t = 3.0006HR years
Mater Indepercent Patheays (Irhalation excludes radon)
Groud Irhalation Rackn Plart Meat Milk Soil
Radio-
Mclice mrenyr fract. mrewyr fract. menyr fract. mremfyr fract. mrenyr fract. mrewyr fract,  mremiyr fract.

Cs-137 2.006e-08 0.9167 5.8065-10 0.0000 0.0006+00 0.0000 1.793£-04 0.0819 0.000+00 0.0000 0.000£+00 0.0000 3.150E-06 0.00%

Total 2.0086-G3 0.9167 5.8066-10 0.0000 0.000E+00 0.0000 1.793¢-04 0.0819 0.0002+00 0.0000 0.0006+00 0.0000 3.150E-06 0.00%4

' Total Dose Contributians TOOSE(T,p,t) for Irdividel Radiowclides (i) and Patheays (p)
As mreyyr ad Fraction of Total Dose At t = 3,000+ years
Water Deperdert Pathways
Water Fish Radon Plant Meat Milk ALl Patteays*
Radio-
Nelide mrewyr fract., mrewyr fract. mremyr fract. mrewyr fract. mrewyr fract. mrawyr fract. mrewyr  fract.

Cs-137 0.0006+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.000e+00 0.0000 0.0002+00 0.0000 2. 190e-(3 1.0000

Total  0.000£+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000 0.0006+00 0.0000 0.000E+0C 0.0000 0.000£+00 0.0000  2.1906-(8 1.0000
*3m of all water independent and deperdent pathsays.
k

A&A/mkb

ApxAFinl.doc A-105 02/12/99


http:Pattt.ay

RERAD, Version 5.82 T Limit = 0.5 year 01713/9 12:52  Pae 16
Summary’ : 05137, resident child, 100002 File: CI3/CIK.RAD

Total Dose Cortributions TDOSECT,p, t) for Irdividel Radionclides (i) axd Patheays (p)
As mran/yr and Fraction of Total Dose At t = 1.000E4(B years
dhater Irdepercknt Pathsays (Irhalation excludes radmn)
Grourdd Irhalation Rachn Plartt Meat Milk Soil
Radio-
Nrlice srewyr fract. mrewyr fract, mrewyr fract. mawyr fract. mrewhyr fract., mrewyr fract. mremfyr fract.

Cs-137 1.691E-10 0.9167 4.85%E-17 0.0000 0.000E+00 0.0000 1.5106-11 0.0819 0.000E+00 0.0000 0.000E+(00 0.0000 2.6526-13 0.00%

Total 1.6ME-10 0.9167 4.8866-17 0.0000 0.000E+00 0.0000 1.510e-11 0.0819 0.0006400 0.0000 0.000E+00 0.0000 2.652%-13 0.00%

&
Total Dose Cotributions TDOSE(,p,t) for Irdividel Radionclides (1) ad Pathuays (p)
g
As mrenvyr ad Fraction of Total Dase At t = 1.000EHD years
Water Deperdint Pathuays
Water Fish Rachn Plat Meat Milk ALL Pattwirys®
Radio-

Neclide mrenyr fract.  mranyr fract. mremyr fract. meanfyr fract. mremfyr fract. memfyr fract. mrewyr fract.
Cs-137  0.0006400 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 1.8446-10 1.0000

Total  0.000E+00 0.0000 0.0006+00 0.0000 0.0C00E+00 0.0000 0.0006+00 G.0000 O0.00CE+00 0.0000 0.0006+00 0.0000 1.864E-10 1.0000
g*&mofallvater rckperdent ad deperrint pathweys. )

A&A/mkb
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File: CI37CIK.RD

RESRID, Version 5.82 Tk Limit = 0.5 year
i
Sumrary @ £3137, resident child, 100002
Dose/Saurce Ratios Sumed Over ALl Pathways
Parent ad Progery Prircipal Radionuclide Contributions Indicated
Parert Prodect Brarch DSR(j,t) (mrenyr)/(fLi/g)

i
4] (i) Fractior? t= 0.0006+00 1.000E+00 3.000E+00 1.0006+01 3.0006+01 5.0006+01 1.0006+(2 3.0006+02 1.0006+03

Cs-137 Cs-137 1.000e+00  2.3586+00 2.3046+00 2. 199E+00 1.8685+00 1.1736+00 7.3656-01 2.301E-01 2.190E-(B 1.844E-10

*Brach Fraction is the anulative factor for the j't prircipal radionclide daghter: OMBRF()) = BRFCI*BRF(2)* ... BRE()).

The DR includes cotributiors from associated (hal f-Life <= 0.5 yr) daughters.
Single Radionuclide Soit Guicklires G(i,t) in pCi/g
Basic Radiation Dose Limit = 25 mremfyr
Nuclice
(i) t=0.000e+400 1.000E4/00 3.000E+00
Cs-137 10606401 10855401 1.301  1.33401  2.1318+01 33001 1.08/2 LR 1.3568+11

1,000 3.000401 S5.0006+01 1.0006+02 3.000EHR 1.000E4(B

Sunred Dose/Source Ratics DSR(, 1) in (mrewyr)/(eCi/q)

ard Sirgle Radioructide Soil Guickelires G(i,t) in (Ci/g
at tmin = time of minimum single radionuclide soil guidelire
add at tmax = time of meximm total doge = 0.000EH0 years
Nclice Initial tmin DSR(i, tminy G(i,tmin) DSR{I, tmex) G(H, tmex)
%)) tCi/g (years) i/ i/

Cs-137 T.O00EH0  0.000e+00 23586400 1.0606401 2.35840  1.060e401
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Sumery : CS137, residert child, 1000h2 File: CBZCIK.RAD

Individat NMclide Dose Sumed Over All Pathuays
Parent Nuclide ard Brarch Fraction Indicated
Nuclide Parent  BRF(i) DOSE(j, 1), mrenyyr

1)) ¢)] t= 0.000e+00 1.0006400 3.0006+00 1.000£+01 30006401 5.000E401 1.00064(2 3.000e402 1.0006433

Cs-137 Cs-137 1.000E400  2.3586400 2.3048+00 2.1956+00 1.868:400 1.173+00 7.3656-01 2.301E-01 2.190E-03 1.844E-10

BRF(1) s the branch fraction of the parent nclice.

Individal dclide Soil Covertration
Parent Nuclide ardd Brarch Fraction Irdicated
Naclide Parent  BRF() S(j,t), ICi/g
16} 4 t= 0.000e+00 1.0006+00 3.0006+{0 1.0006+01 30005401 5.0006+01 10005402 3.0006+02 10005483

Cs-137 Cs-137 1.0002400  1.0006400 9.770E-01 9.326-01 7.924E-01 4.975€-01 3,124E-01 9.757E-(2 9.28%-04 7.822E-11

BRF(1) is the branch fraction of the parent nuclide.
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