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Subject: Salé of a Portion of Land that is Part of the Oyster Creek Nuclear Generating Station
Site Including a Portion of the Exclusion Area - Response to Request for Additional
Information (TAC No. MA5644)

In response to your referenced request for information dated October 19, 1999, Enclosure I to this letter
provides our response and supporting reference documentation.

If you have any questions regarding this information, please contact Mr. Michae] Laggart of my staff at
609-971-4184.

Sincerely,
Michael B. Roche
Vice President and Director
Opyster Creek
MBR:MWL
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Senior Resident Inspector - Oyster Creek
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ENCLOSURE 1

Question No. 1:

" In accordance with applicable sections in 10 CFR 50.71, state how all records pertaining to
release or property on the Forked River Site (FRS) being sold will be maintained until license
termination, and provide the location of these records.

Response:

All records pertaining to release of property on the Forked River Site (FRS) being sold will be
maintained in accordance with the GPU Nuclear Operational Quality Assurance Plan. Records
are located in the Oyster Creek Information Resource Management Center. In addition, because
documentation pertaining to the above will eventually be required for the effective
decommissioning of Oyster Creek, the records will be assembled and maintained in our 10 CFR
50.75(g) file.

Question No. 2:

GPU Nuclear Calculation C-2820-99-010, "Dose Assessment of Residual Radioactivity on the
Forked River Site - Demonstration per 10 CFR 20.1402", dated August 18, 1999, was not
enclosed in the submitted package for review. This reference is requested for docketing and
NRC staff review.

Response:

GPU Nuclear Calculation C-2820-99-010, "Dose Assessment of Residual Radioactivity on the
Forked River Site - Demonstration per 10 CFR 20.1402", dated August 18, 1999 is provided as
Attachment 1 to this enclosure.

Question No. 3:

"Sale of the Forked River Site Portion of the Oyster Creek Facility", Attachment 1, Compliance
with the Radiological Criteria for License Termination, page 12: Indicates the established
screening Derived Concentration Guideline Levels (DCGLS) for soil (pCi/g) are from SECY 98-
051. According to SECY 98-242 document, dated October 21, 1998, the only values published,
by NRC, were DCGLs for building surface contamination (dpm/100cm2) at the 90th percentile
of the output dose distribution. SECY 98-242 included SECY 98-051 (as Attachment 1) and the
table for building surface contamination screening DCGLs (as Attachment 2), which was
subsequently revised November 11, 1998. Provide the computer code/version along with the
parameters used to justify the established DCGLs, and the corresponding outputs.

Response:

SECY 98-242 was published in October of 1998. Our survey was conducted in July of 1998.
We therefore designed the survey to the best available information from the NRC at the time.
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GPUN is using the default DCGLs, not those developed by our in-house modeling. However,
our in-house modeling, using RESRAD 5.82, which changed a few geometry and soil factors,
results in similar DCGLs. Our modeling was extremely conservative in assuming that the entire
backsite was the area for the contaminated soils, instead of the much smaller parking lot area.
Based on information obtained at NRC public meetings, it is our understanding that issues
remain with the accuracy of the cesium and transuranic factors in DandD. It therefore appears to
be more valid to use the DCGLs we were working with in 1998, and RESRAD 5.82 at this time.
However, the actual detection limits for the surveys conducted were substantially less than these
DCGLs, providing ample conservative margin in our results. For example, for a class 3 area the
MARSSIM suggests sampling and judgmental scanning. Our sampling of the class 3 impacted
area included 52 samples. The MARSSIM sample statistics clearly show that less than 15 would
be adequate. The detection limits in those samples was, for example, 0.14 pCi/gm of Cs-137 and
0.1 pCi/gm of Co-60, approximately 1% and 3% respectively, of the DCGLs we used. Even if
other defaults DCGLs were used, these sample results are well below any default
recommendations that we are aware of. The in-situ gamma analysis of the impacted area had
detection limits on the order of 0.3 pCi/gm for both Cs137 and Co60. These are also
substantially below the DG4006 expectation and also below any other suggested default DCGLs
that we are aware of. MARSSIM and DG4006 do not expect in-situ gamma spectroscopy in
addition to the scanning and sampling. The in-situ moving gamma spectroscopic scanning
performed on the parking lot class 3 area consisted of an estimated 20% of the total area. Since
the MARSSIM does not specify an area of coverage for class 3 areas for scanning (‘judgmental’)
but expects ‘10-100%’ in a class 2 area, our scan area clearly exceeds any expectation of
scanning extent for a class 3. The detection limits for the scanning measurements were designed
to achieve the detection of the DCGLs in use at the time. They vary based on the natural
background component but are generally about 30% for the Co-60 DCGL. Since the MARSSIM
does NOT require detection limits for scanning in class 3 areas to be below the DCGLw, this
also far exceeds the requirements. If different DCGLs are proposed, the detection limits for the
scan may or may not be less than the alternative DCGL (for example, we are aware of an
approximately 0.9 pCi/gm default DCGL for Cs137 from DandD which we understand to be
based on incorrect soi! transfer factors). However, since the MDC scan is NOT required to be
less than the DCGL for class 3 areas and there is no EMC requirement, the scans performed still
fully meet the expectations of MARSSIM, even if the incorrect / lower DCGL for Cs137 is used.

Question No. 4:

"Sale of the Forked River Site Portion of the Oyster Creek Facility”, Attachment 1, Compliance
with the Radiological Criteria for LicenseTermination, page 13: The 10 CFR 61 waste stream
analysis includes tritium, however, no specific sampling was performed to demonstrate the
tritium is present on the FRS in quantities greater than background levels. Tritium in
groundwater, in the immediate vicinity of the Oyster Creek plant area, was reported to be less
than 5% of the Environmental Protection Agency (EPA) drinking water limit of 20,000 pCi/L.
Provide information on why specific sampling for tritium in soil should not be required for any
part of the FRS.
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Response:

Tritium is present in the Oyster Creek waste streams (10CFR61) at concentrations that could
conceivably contribute no more than a fraction of 0.0002 to the total dose if present at the
abundance in the waste stream. DG4006 provides that analysis of this nuclide would not be
required and is adequately characterized by the surrogate gamma emitters. If tritium were
present in concentrations consistent with the waste stream, then concentrations on the order of
0.02 pCi/gm might be assumed to be present, which is approximately one-five thousandth of the
DCGL. This is equivalent to about 0.005 mrem per year not included in our sampling effort.
DG4006 clearly never intended that such analyses be made, since section 2.5.1 expects detection
limits ‘less than 50% of the DCGLw’. Section 4.7.1 of the MARSSIM expects ’MDC between
10-50% of the DCGL”. Even at the most restrictive expectation, the ‘10%’ from the MARSSIM,
the hypothetical concentration of tritium at the firing range would be one five-hundredth of the
required MDC. Section 2.9 of DG4006 says, “the presence of nuclides that likely contribute less
than 10% of the total effective dose equivalent may be ignored”. DG4006 also says “When there
is a fixed ratio...[such as assumed in the question-assuming tritium is present in the waste stream
mix ratio]...Compliance with the radiological criteria for license termination may be
demonstrated by comparing the concentration of the single radionuclide that is easiest to
measure with its DCGLw.”

Question No. 5:

"Sale of the Forked River Site Portion of the Oyster Creek Facility”, Attachment 1, Classification
of Areas by Residual Radioactivity Levels, page 5: Buildings (1, 12, 14, Spectrum) contain
exempt and/or sealed quantities of radioactive material used primarily for training purposes, and
for source checking and calibrating instruments. These radiation sources will remain in the
buildings (with the exception of the Spectrum building) for use by GPU staff following sale of
the property. For clarity, identify the nuclides and activities of the radiation sources. Provide
supporting information, in addition to the floor surface contamination survey data submitted, to
justify that all areas known to contain radiation sources are classified as non-impacted.

Response:

Attachment 2 is a list of radioactive sources currently located on the Forked River property.
These sources are located in buildings that are currently and will remain, after the sale, under the
control of the Oyster Creek Nuclear Generating Station. Other than the combustion turbines,
GPU is not selling the improvements on the site. The buildings and building contents will still
be the property of the licensee. Surveys were conducted in the buildings prior to full
clarification of the scope of the sale. The dose assessment based on those surveys was provided
in order to be thorough and complete.
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Question No. 6:

"Sale of the Forked River Site Portion of the Oyster Creek Facility", Attachment 1, Classification
of Areas by Residual Radioactivity Levels, page 5: Buildings (Motor Pool, 8) contained
measurable fixed contamination on tools that were either stored or transported to the FRS. An
investigation and smear surveys were conducted resulting in no removable contamination.
Provide this supporting information to justify that all areas known to contain contaminated
material/items are classified as non-impacted.

Response:

Tools with activity from the Oyster Creek Nuclear Generating Station are not stored on the
Forked River Site (FRS). In accordance with our procedures, contaminated material is
maintained within a “Radiological Controlled Area (RCA)”. There was however three
occurrences where tools with fixed contamination were inadvertently transported to the FRS. In
each case a “Radiological Investigation Report” was initiated. Attached are Radiological
Investigation Reports 89-045, 91-002, and 91-057. (See Attachment 3)

Question No. 7:

Historical Site Assessment of the Forked River Site", Attachment 1, Description of Past and
Current Operations, page 15: Fourteen truckloads of dirt with activity concentrations up to 0.3
pCi/g Cs-137 and 0.2 pCi/g of Co-60, determined by gamma spectroscopy, were temporarily
stored adjacent to/on the Firing Range (FR) parking lot. These areas were classified as Class 3 -
impacted. GPU Operations Quality Assurance (QA) Monitoring Report, Serial No. 9114001,
dated February 7, 1991, states that the soil was excavated from outside the Radiological
Controlled Area (RCA), in June/July 1990, from the area north of the reactor building. The
report further mentions that the soil was "spread over the parking lot at the Firing Range by a
Facilities contractor unaware of the sampling or concern about the soil." For clarity, define the
boundary of the RCA, the volume of soil transported, and the final disposition of the soil onsite.
NRC also requests information in isotopic soil analyses in the impacted area for potential
alpha/beta emitters which may result from fission, activation, or other licensed activities.

Response:

The boundary of the outside RCA areas at the plant extends from the north east corner of the
reactor building, then extends north on the east side of the drywell processing facility, continues
north just west of the west wall of new radwaste, then turns eastward just north of new radwaste.
At the warehouse it turns south, a few feet west of the warehouse wall and follows (a few feet
away) the line of the west and then south wall of the warehouse. About half-way eastward along
the south warehouse wall, the RCA boundary turns south and goes essentially straight to the
north east corner of the augmented offgas building. It then turns west, along the north wall of
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AOG, just north of the fuel oil tank. Just past the fuel oil tank it turns south again until it turns
west at a point where it passes just a few feet south of the boiler house. Past the boiler house and
stack fan pad, it turns north and connects to the southeast corner of the reactor building.
Essentially, the RCA encompasses an extended area only on the east side of the reactor building,
but extended north to include the new radwaste building. Small ‘satellite” RCAs are present
elsewhere, for example around the outside storage tanks west of the turbine building.

The soil consisted of 14 dump truck loads. Each load appeared to be a few (2-3) cubic yards
each. As identified in our letter of September 22, 1999, “These soils were removed from the
parking lot and placed back on the Oyster Creek site. Reference 7 is the QA monitoring report
that documents this event and includes the soil sample results.” The exact location of where the
soil was deposited is not documented, however the “Oyster Creek site,” as referred to in the QA
monitoring report, is the area bounded by the intake/discharge canal and Route 9 highway.

Alpha and beta emitting nuclide analyses are not required by the MARSSIM methodology and
has not been conducted. Based on the various waste stream analyses used, the alpha and beta
emitters, and the other ‘hard-to-detect’ nuclides (e.g. from 10CFR61) (e.g. Fe55, St/Y90, U234,
Pu238, Pu239/240, Pu241, Am241, Cm243, Ni59, Ni63, Tc99, C14) are not expected to
contribute more than 3% total all combined to the dose assessment. DG4006 clearly never
intended that such analyses be made, since section 2.5.1 expects detection limits ‘less than 50%
of the DCGLw’. Section 4.7.1 of the MARSSIM expects ’MDC between 10-50% of the
DCGL”. Even at the most restrictive expectation, the ‘10%’ from the MARSSIM, the
hypothetical concentration of the highest contributing ‘hard-to-detect’ at the firing range would
be about 2% of the required MDC. Section 2.9 of DG4006 says “’the presence of nuclides that
likely contribute less than 10% of the total effective dose equivalent may be ignored’. DG4006
also says ‘When there is a fixed ratio...[such as may be assumed based on the waste stream mix
ratio]...Compliance with the radiological criteria for license termination may be demonstrated
by comparing the concentration of the single radionuclide that is easiest to measure with its
DCGLw.”

In addition, recent soil sampling immediately around the Oyster Creek plant for strontium-90
showed 15 of 16 samples less than MDA at less than about 0.02 pCi/gm, and one positive at
0.018 pCi/gm (approximately one-onehundredth of the default DCGLs in our 9/22/99 submittal
and approximately one-onethousandth of the DCGL from our RESRAD 5.82 modeling). Given
the Cesium content of these ‘on-site’ soils and the Cs137/Sr90 ratios observed, these on-site
strontium results further demonstrate that there is no reasonable expectation for ‘hard-to-detects’
to be relevant for the class 3 area on the Forked River property.
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Question No. 8:

"Historical Site Assessment of the Forked River Site", Attachment 1, Potential Contaminated
Areas, page 20: Noble gases were observed in the Switchyard Building through a conduit from
the condenser bay which was sealed. Provide information that describes this direct exposure
pathway to include the time frame at which this event occurred; the identity of the noble gases
with emission types, half-lives, and energies; respective concentrations and submersion dose
assessment, the method on how the leak was sealed; and a comprehensive analysis that
demonstrates a similar event is unlikely to reoccur following sale of the property to justify that
the area is classified as non-impacted.

Response:

The Historical Site Assessment (HSA) notation of a possible release of noble gases via a conduit
that connected the Condenser Bay to a structure in the switchyard has not been confirmed by a
records search. The notation was based solely on personnel interviews, however we believe the
information to be correct. It should be noted that the Condenser Bay is normally maintained
under a negative pressure with respect to the environment. Therefore any pathways to the
environment would not experience a condition leading to noble gases being released to the
environment.

Question No. 9:

"Radiological Scoping Survey of the Forked River Site, Soil Sampling, 1998": Soil samples
results, provided in Appendix 1, "Laboratory Reports of Gamma Isotropic Analyses of Soil
Samples Collected From the Forked River Site" were analyzed by GPU Environmental
Radioactivity Laboratory in Harrisburg, PA, in accordance with GPU's procedures and QA plan.
Confirm that the QA plan for the Harrisburg lab has been approved by the NRC and that it meets
applicable requirements in 10 CFR Part 50, Appendix B. "Quality Assurance Criteria for Nuclear
Power Plants and Fuel Reprocessing Plants", otherwise submit the QA plan for review.

Response:

The GPU Environmental Radioactivity Laboratory is a department within GPU Nuclear.
Specifically, the Laboratory reports to the Radiological Controls department of TMI-1.
Activities are conducted in accordance with the “GPU Nuclear Operational Quality Assurance
Plan,” which is applicable to TMI-1 and OC. NRC Region I has periodically inspected this
facility.



ATTACHMENT 1

GPU NUCLEAR CALCULATION NO. C-2820-99-010

DOSE ASSESSMENT OF RESIDUAL RADIOACTIVITY ON THE
FORKED RIVER SITE - DEMONSTRATION PER 10 CFR 20.1402
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Dose Assessment of Residual Radioactivity on the Forked River Site

Demonstration per 10CFR20.1402
Calculation number 2820-99-010

Summary:

The Forked River Site (henceforth referred to as the backsite) is expected to be sold in the
near future. In order to demonstrate compliance with 10CFR20.1402, surveys which have
been performed can be used as source term input in dose assessment. Because the was no
residual licensed radioactivity detected on the backsite, dose assessment based on the

results of those surveys reveal that the dose to any member of the public from residual
radioactivity on the backsite will be zero.

In July of 1998, a survey of the backsite was conducted to evaluate the residual
radioactivity which might be present. Historical site assessment had indicated that soils
from the Oyster Creek site that contained low levels of licensed radioactive material had
been temporarily stored on the backsite (the soils were removed and returned to the
Oyster Creek site) at the ‘firing range’ parking lot. Since this one case was identified, it
could be assumed that others may have occurred (although no indication of this exists).
Therefore a survey of the grounds of the backsite was conducted (reference 2) by
selecting 21 areas that were along roads or otherwise could have been disturbed or where
it might have been possible for a similar event to occur. These areas were selected by
Judgement based on ground reconnoitering. In addition. At each of the 21 areas a portable

Nal(T1) based gamma spectroscopy system was used to take scan surveys and to perform
fixed in-situ spectra collections.

One of the areas that was selected was the area that was known to contain the Oyster

Creek soils. This area in addition to the scan and gamma spectroscopy, was subjected to
52 additional soil samples.

Since the buildings on the backsite were also being sold, the buildings were also
evaluated. Historical site assessment showed some areas of potential interest although no
conditions that indicated known contamination were identified. Since people travel back
and forth between the two sites, and the potential existed for accumulation of low level
activity tracked in on shoes, floor surfaces were surveyed. Also an area where sand

blasting of free released equipment had been conducted was identified as an area of
potential interest.

None of these areas, including the firing range, was expected to contain licensed activity

at even a small fraction of the DCGLs shown in the draft NUREG 1549 that was
available at the time of the survey.



Of the 74 soil samples taken, the 21 scan areas (which consisted of a total of 5000
individual gamma spectra), the 21 fixed point in-situ gamma spectra, and the 400,000
individual measurements done of the building surfaces NONE showed any activity
attributable to the operations of the Oyster Creek plant. The results of the surveys
demonstrate that the survey was conducted in a manner adequate to assess the backsite
radiological conditions since in two cases detectable activity consistent with non-licensed
activity was easily detected. One soil sample had a positive result for Cs-137 that was
consistent with normal environmental concentrations, and one small area on a floor was
identified to contain excess K40 by the surface scanning.

Calculations performed using the RESRAD computer code have estimated effective
DCGLs for soils (attachments 1, 2, and 3) for the residential farmer scenario and for
building surfaces (attachments 4, 5, and 6) for the building occupancy scenario. Given the
isotopes which have been evaluated to be possible of interest for the backsite, the survey
demonstrates that no activity is present well below those DCGLs.

Since no licensed radioactivity was detected in any of the measurements or samples at
detection limits well below the DCGLs, and those measurements and samples were

selected to provide reasonable assurance of detection of possible residual radioactivity,
the backsite is in compliance with the requirements of 10CFR20.1402 and the possible

dose to a member of the public from a building occupancy/renovation scenario or from a
resident agricultural scenario is zero.

The survey:

The Forked River Site (also referred to as the ‘backsite’) is an approximately 650 acre
land area which extends from the Oyster Creek intake/discharge canal west to the Garden
State Parkway right-of-way. This property at one time was to contain the Forked River
Nuclear Generating Station. When that project was cancelled, the license for Forked
River was terminated. GPU is currently involved in the sale of this property.

Since the Forked River Site (the ‘backsite’) is adjacent to Oyster Creek and numerous
Oyster Creek related activities are conducted on the baksite, radiological evaluation of
the property prior to sale was determined to be prudent . The entire site was, for planning
purposes, classified as a ‘class 3 impacted area’ IAW the MARSSIM (reference 1)
process as a result of a historical assessment that indicated that soils that potentially

contained low levels of Oyster Creek (OC) plant related activity had been placed there as
a result of excavations conducted on the Oyster Creek site.

An extensive scoping survey was planned for the FR site, with survey scope, objectives,
and expectations outlined in a formal plan (reference 2). This plan provided details and
objectives on numerous aspects of ensuring data quality including sampling schemes,

number of samples, measurement scope, equipment sensitivities, QA requirements, and
survey location reference systems.
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Measurement scope included surface measurement of all accessible floor areas in normal
travel areas in the buildings, extensive sampling in the area of the firing range parking
area (which had been identified as a location that OC soils had been placed), automated
spectroscopic scanning of randomly selected large areas of disturbed soils, automated
spectroscopic scanning of the firing range parking area, and in-situ fixed point gamma
spectroscopy of areas scanned.

The survey was designed based on the draft guidance then available regarding
decommissioning concentration limit criteria (reference 3) and the expectation that the
most likely detectable isotope from plant operation would be cobalt-60. Cobalt-60 is
typically a low-level contaminant in OC site soils. The only other likely isotope of any
interest, cesium-137, is normally present in the environment as a consequence of
historical nuclear weapons testing and the Chernobyl accident. Cesium-137, based on the
HSA, is not normally present in the plant soils in the absence of cobalt-60. In addition,
the reference 3 concentration limit is higher for cesium-137 than for cobalt-60.
Therefore, scoping surveys which viewed the wide range of possible isotopes but were
focused on the cobalt-60 as a limiting criteria were judged to be most effective.

Reference 3 provided conservative screening values for soil concentrations or building
surface activities for plant related isotopes. This screening value for cobalt-60 from

. . . . k] . .
reference 3 is 3.68 pCi/gm in soils and 6910 dpm/100cm” for building surfaces. All of the

sampling and measurements conducted for the backsite scoping survey had detection
limits below these criteria.

Soils:

Soil measurements consisted of three separate techniques: gamma spectroscopic based
large area scanning, in-situ fixed gamma spectroscopy, and sampling.

Twenty one areas (including the firing range parking lot) totaling 47000 square. feet were
scanned with a moving gamma spectrometer, resulting on over 5000 individual gamma
spectra measurements. The MDA of these measurements was variable due to the
variation in naturally occurring nuclides. However, the MDA was as low as 0.8 pCl/gm
cobalt-60 (20% of the default con¢entration guideline then in use) and estimated to not
exceed 3.1 pCi/gm (84%). Since this scanning technique is based on multiple gamma
spectra, this technique would also identify other plant related isotopes other than cobalt-
60 if present at similar detection limits. No detectable activity related to the plant was

found using the scanning spectroscopy technique. Results of these surveys are reported in
reference 4.

In each of the 21 areas scanned, a fixed point gamma spectrum was also collected.
Detection limits for this techniques were substantially lower than those of the scanning
system. Detection limits were about 0.2 pCi/gm for cobalt-60 and 0.4 pCi/gm for cesium-
137. These detection limits are less than 10% of the concentration guidelines in reference

3. No plant related activity was detected in any of the spectra. Results of these spectra are
reported in reference 4.



In each of the 21 areas scanned, plus an additional 52 samples in the firing range parking
lot (and one additional sample in a run-off ditch near the firing range), a soil sample
consisting of a total of 2 liters of soil was collected. These samples were sent to the GPU
Environmental Radioactivity Laboratory and counted by high resolution gamma
spectroscopy. These samples were counted with a pre-established criteria that each
analysis must achieve a detection limit of 0.1 pCi/gm for cobalt-60. Cesium-137
detection limits therefore varied slightly based on the extent of interference from
naturally occurring nuclides. The average detection limit for cesium-137 in all of the
samples was about .14 pCi/gm. The average detection limit for the 52 samples from the
firing range parking lot was also about .14 pCi/gm. No plant related activity was
identified in any of the samples. One sample showed cesium-137 at about 0.11 pCi/gm.
This concentration is consistent with normal environmental backgrounds previously
identified by the Oyster Creek Radiological Environmental Monitoring Program. Results
of the samples are shown in reference 5.

Following completion of the surveys, sample results from soils at the firing range parking
lot from 1990 were obtained. These samples show cobalt-60 at about 0.2 pCi/gm and
cesium-137 on the order of 0.3 pCi/gm in samples collected at that time.

Building Surfaces:

Seventeen areas in 11 FR site buildings were surveyed in normally accessible areas using
a position sensitive large area beta proportional counting system. These 17 areas totaled
more than 11000 square feet and more than 400,000 individual measurements were
collected on that area. The surface measurement system was capable of detecting less
than the reference 3 surface contamination limit on a 100cm? basis. No plant related
activity was found in these extensive measurements. One area with activity slightly above
the reference 3 limit was easily detected that contained only naturally occurring

potassium-40. The detection of this small spot of low activity clearly demonstrates the
capabilities of the survey system.

Based on the results of the HSA and the extensive surveys and sampling of the Forked
River site soils and buildings, the property, with the exception of the firing range parking

lot, 1s assessed to be non-impacted. No plant related radioactivity could be identified in
the surveys conducted.
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Because the firing range parking lot was identified in the HSA to have previously
contained plant related radioactivity, it is classified as a class 3 impacted area. However,
the results of the scoping survey, due to the extent and detection quality of the survey, are
sufficient to demonstrate that the area is suitable for release. No plant related nuclides
could be detected with spectroscopic scanning, fixed in-situ spectroscopy and extensive
sampling with laboratory spectroscopy. Reference 1 explains that class 3 impacted areas
should be evaluated using a combination of gross scanning and judgmental sampling. In
the case of the firing range, the scanning conducted consisted of a much more precise,
spectroscopic scanning technique. The sampling was sufficiently extensive, being a
sample in each of fifty-two 20 foot by 20 foot grids plus a sample in a run-off ditch, to

provide assurance that the sampling was appropriate based on the judgmental nature of
the class 3 survey recommendations.

Oyster Creek environmental detection limits do not specify a limit for cobalt-60, but a
limit of 0.18 pCi/gm is specified for cesium-137. Soils released from Oyster Creek are
therefore analyzed by gamma spectroscopy to a detection limit of 0.18 pCi/gm or less of
cesium-137. Resultant detection limits for cobalt-60 are normally slightly lower. As
stated above, the average detection limit for the 52 samples was about 0.14 pCi/gm. A
few of these samples had detection limits for cesium-137 slightly above the 0.18 pCi/gm
criterion. However, the extensive sampling provides assurance that the results of the soil

measurements and samples from the firing range parking lot are fully consistent with the
detection limits needed for dose assessment of the site.

Dose Calculations/DCGLs:

Dose calculations to potentially exposed members of the public were performed using the
DOE computer codes RESRAD and RESRAD-BUILD by calculating the dose from a
unit activity on building surfaces (1 pCi/m®) or in soil(1 pCi/gm) and then calculating a
25 mrem DCGL based on the results of the unit activity.

Soils:

Calculations (attachments 1, 2, and 3) were performed on 22 isotopes which are either
known to be present in typical licensed activity mixes or are required to be evaluated for
shipping purposes (10CFR61) but are not typically present and have half-lives greater
than a half-year. These isotopes were: Agl10m, C14, Cel44, CoS57, Co60, Cs134, Cs137,
Fe55, H3, 1129, Mn54, Ni59, Ni63, Sr90, Tc99, Zn65, Am241, Cm243, Pu238, Pu239,
Pu241, and U234. Some of these isotopes (C14, 1129, Tc99) are not currently found in
the Oyster Creek waste streams (attachments 9, 10, 11, and 12). However, they are
included because they are considered to be important dose contributors in the waste
disposal context of 10CFR61 for waste classification if they were present.
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All of the normal resident farmer scenarios present in the RESRAD model were used in
the calculations. Several of the default RESRAD parameters were changed in order to
improve the modeling of the backsite and are listed below:

1) The contaminated area was changed to approximate 700 acres (2.6E6 m?, default
10000)

2) The contaminated zone thickness was changed to 30 cm, which is more likely than
the 2 m default (based on the supposition that soils would have been transported to
the backsite by the truckload and spread out on the surface)

3) The length parallel to the aquifer flow was changed to 1000 m from the default of 100
m because of the actual size and shape of the backsite and the aquifer flow direction

4) The distribution coefficients (Kd) were changed for each isotope from the various
RESRAD defaults. These were changed because data is available on Kds specifically
for sandy soil types (reference 6, attachment 13) so these data were used.

5) The saturated zone hydraulic conductivity was changed from 100 to 4930 based on
the tables in section E of the RESRAD manual (reference 7, attachment 14)

6) The ‘b’ parameter was changed to 4.38 from the default of 5.3 per reference 7.

7) The saturated zone effective porosity was changed to .3 from the default of .2 per
reference 7.

The results of the RESRAD calculations are as follows (25 mrem each):

Isotope DCGL (pCi/gm) Isotope DCGL (pCi/gm)
Agl10m 2.44 Cl4 0.92
Celd4 131 Cos7 81.4
Co60 2.60 Csl134 4.20
Cs137 11.1 Fes5s 5.64E4
H3 1380 1129 1.95
MnS54 8.15 Ni59 2.59E4
N63 9420 Sr90 12.0
Tc99 111 Zné3 7.55
Pu238 106 Pu239 96.1
Pu241 3200 U234 98.0
Am?241 86.8 Cm?243 47.4

The soils deposited on the firing range in 1990 and subsequently removed were known to
contain low levels (less than 10% of the DCGLs) of Cs137 and Co60 at that time. Waste
stream analyses done for radwaste shipping purposes were used to evaluate whether other
isotopes would also be of interest based on possibility to be present and dose
contribution. In order to assess this, the 1998 10CFR61 analysis (attachments 9 and 10), a
waste mix from 1982 (attachments 11 and 12) decayed 20 years and the 1998 mix
decayed by 20 years was used to evaluate the relative contribution from the common
gamma emitting nuclides and the ‘hard to detect’ isotopes listed in 10CFR61.
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The % abundance in the mix (or decayed mix) was divided by the DCGL to provide a
DCGL weighted contribution from each isotope. This was adjusted to % contribution and
then converted to the fraction of the 25 mrem limit. This yields the dose contribution
from each isotope if it is assumed that each isotope is actually present in a mix at the
abundances from the waste mix analysis so that the total dose is 25 mrem (attachment 8).
This is NOT the actual dose calculation for the backsite but is a demonstration only of the

relative importance to the dose assessment of each isotope if present at the ratios in the
assumed mix.

For the 1998 mix, the Co60 was 85.2% of the dose (21.3 mrem), Cs137 was 7.3%(1.8
mrem), Agl10m was 4.7%(1.2 mrem), Mn34 was 1.8%(0.45 mrem), and all the
remaining 18 isotopes evaluated totaled about 1%(0.24 mrem). For the 1998 mix decayed
20 years, which is intended to represent the current contamination conditions if the 1998
mix had been placed in the soil 20 years ago, the Co60 was 56.6% of the dose (14.2
mrem), Cs137 was 42.7%(10.7 mrem), and all the remaining 20 isotopes evaluated
totaled less than 1%(0.18 mrem). For the 1982 mix decayed 20 years, which is intended
to represent the current contamination conditions if the 1982 mix had been placed in the
soil 20 years ago, the Co60 was 50.8% of the dose (12.7 mrem), Cs137 was 46.7%(11.7
mrem), and all the remaining 20 isotopes evaluated totaled less than 3%(0.60 mrem).

From this analysis it can be seen that the readily detectable gamma emitting isotopes
completely dominate the dose assessment, even with the assumption that the isotopic mix
in the contamination in the soil is consistent with the waste streams. Therefore, because
of the negligible contributions from all of the other isotopes for which DCGLs were
calculated they are not important to the dose assessment and can be neglected (e.g.
10CFR20.1204g) in the dose assessment and that dose assessment based only on gamma
analysis (and specifically only Cs137 and Co60) will be within a very few percent of any

assessment that would be done if additional difficult and costly analyses were done for
the remaining isotopes listed above.

The soil samples and in-situ fixed point gamma spectra both demonstrate that the activity
in the soils on the backsite is non-detectable for Cs137 and Co60 at concentrations well
below the DCGLs. The detection limits for the 74 soil samples were 0.1 pCi/gm(4% of
the DCGL) for Co60 and averaged 0.14 pCi/gm(1% of the DCGL) for Cs137. No plant
related activity was detected in any of the spectra. One sample showed 0.11 pCi/gm of
Cs137. This value is completely consistent with normal environmental concentrations
typically detected in the REMP soil sampling (last conducted in1994).

In each of the 21 areas scanned, a fixed point gamma spectrum was also collected.
Detection limits for this techniques were substantially lower than those of the scanning
system. Detection limits were about 0.2 pCi/gm for cobalt-60 and 0.4 pCi/gm for cesium-
137. These detection limits are less than 10% of the concentration guidelines. No plant
related activity was detected in any of the spectra.



The MDA for the mobile scanning measurements was variable due to the varnation in
naturally occurring nuclides. However, the MDA was as low as 0.8 pCi/gm cobalt-60
(30% of the newly calculated DCGLs listed above) and estimated to not exceed 3.1
pCi/gm (120%). Detection of the DCGLw is not required for MARSSIM class 3
scanning. In addition and as noted previously, the survey was designed based on the draft
default DCGLs in the draft NUREG 1549 which were higher than those calculated here.
The scan measurements all had MDAs below the DCGLs in use at the time of the
measurements. Since this scanning technique is based on multiple gamma spectra, this
technique would also identify other plant related isotopes other than cobalt-60 if present

at similar detection limits. No detectable activity related to the plant was found using the
scanning spectroscopy technique.

In summary, DCGLs were developed on an isotope unit activity basis for a mix of
isotopes which could reasonably be postulated to be of interest based on historical waste
stream sampling. Using these DCGLs and the isotopic ratios from those waste streams, it
has been shown that Cs137 and Co60, even after long periods of decay and using mixes
from earlier in the plant operational history, sufficiently dominate the dose assessment
that the remaining isotopes can be eliminated from consideration. The sampling and
scanning of the backsite conducted in July of 1998 was consistent with expectations in
MARSSIM for non-impacted (the majority of the site) and class 3 impacted (the firing
range parking lot) areas. That survey shows that there is no licensed radioactivity present
on the backsite to detection limits at a small fraction of the DCGLs. Therefore, per
10CFR20.1402, the dose assessment of the backsite soils, using the resident intruder

agriculture scenario with site specific soil and geometry factors in the RESRAD code is
zero.

Building surfaces:

Calculations were performed on 22 isotopes which are either known to be present in
typical licensed activity mixes or are required to be evaluated for shipping purposes
(10CFR61) but are not present (attachments 9 and 10) and have half lives greater than
one-half year. These isotopes were: Agl 10m, C14, Cel44, Co57, Co60, Cs134, Csl137,
Fe55, H3, 1129, Mn54, Ni59, Ni63, Sr90, Tc99, Zn65, Am241, Cm?243, Pu238, Pu239,
Pu241, and U234. Some of these isotopes (C14, 129, Tc99) are not currently found in
the Oyster Creek waste streams. However, they are included because they are considered

to be important dose contributors in the context of 10CFR61 for waste classification if
they were present.
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The normal RESRAD-BUILD scenarios were used in the calculations (attachments 4, 5,
and 6). The receptor and source construction is listed below:

A single source representing the floor of a 30 m by 50 m building was used.

The area of the source and of the building was defined as 1500 m®. This is a highly
conservative assumption, since those buildings would probably be segmented into separte
areas, as they are now.

The room height was set to 3 meters to represent the typical building on the backsite.

No sources were used on the walls or ceilings. No liquid spills or airbomne events are
credible or were identified in the Historical Site Assessment. For purposes of developing
a credible scenario, it is assumed that some contamination of the floor surfaces could
have occurred by gradual accumulation over the years of use from workers exiting the
plant and then going into buildings on the backsite. It is supposed that some very-low
level, undetectable with typical release monitors, activity could scrape off shoes and
accumulate. Therefore, the room is modeled with contamination only on the floor.

A single receptor is used, located at the center of the building. Since no wall sources are
used, the center of the floor source should maximize the dose consequences.

The results of the RESRAD-BUILD calculations are as follows (25 mrem each)

Isotope DCGL (dpm/100cm?) Isotope DCGL (dpm/100cm?)
Agll10m 12000 Cl4 1.8E7
Cel44 210000 Co57 310000
Co60 13000 Csl134 21000
Cs137 54000 Fes5 4.1E7
H3 5.6E8 1129 120000
Mn54 39000 Ni59 43E7
Ni63 1.8E7 Sr90 81000
Tc99 1.2E7 Zn65 58000
Pu238 350 Pu239 320
Pu241 17000 U234 1100
Am241 310 Cm243 460

Waste stream analyses done for radwaste shipping purposes were used to evaluate which
isotopes would also be of interest based on possibility to be present and dose
contribution. In order to assess this, the 1998 10CFR61 (attachments 9 and 10) and the
1998 mix decayed by 20 years was used to evaluate the relative contribution from the
common gamma emitting nuclides and the ‘hard to detect’ isotopes listed in 10CFR61.

Based upon the results form the soil analysis the 1982 mix was sufficiently similar to not
be reevaluated for the building surfaces.
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The percent abundance in the mix (or decayed mix) was divided by the DCGL to provide
a DCGL weighted contribution from each isotope. A ‘beta factor’ is applied which is a
gross estimate of the detectability of the radiation from the isotope by a tvpical beta
sensitive detector. This result was adjusted to % contribution and then converted to the
fraction of the 25 mrem limit. This fraction is then used to weight the individual isotope
DCGLs. These are then summed to produce a weighted effective DCGL (attachment 7).
This is NOT the actual dose calculation for the backsite buildings but is a demonstration

only of the relative importance to the dose assessment of each isotope and an estimate of
the gross beta surrogate DCGL.

The effective gross beta DCGL is calculated to be 16000 dpm/100cm® with no decay and
19000 dpm/100cm” with 5 years of decay applied to the mix. Additional decay continues
to increase the effective gross beta DCGL. This is because the Co60 and Agll0m with

the lowest individual DCGLs decay off faster than the Cs137, Sr90 etc which have higher
DCGLs.

Alpha DCGLs are shown to be about one-fiftieth of the lowest beta DCGL. [sotopic
ratios in typical waste mixes and observed isotopic ratios in the plant show that alpha
activity never approaches this ratio. Typically, beta to alpha ratios exceed 2000. If waste
mixes are decayed 20 years, the beta to alpha ratio still does not approach the ratio of the
DCGLs. In addition, where the lowest ratios are observed in the plant (typically beta to
alpha ratios of about 400) these are associated with old, isolated activity where the cobalt
has decayed and the alpha has not, such as overhead contamination in partially
abandoned areas of Old RadWaste. Thus, even long decay periods of decay do not
change the beta to alpha ratios enough to make alpha contamination a limiting issue in
surveys of building surfaces. Therefore, surveys which readily detect the beta DCGLs
will assure that no alpha is present which would contribute to the dose assessment.

Seventeen floor/surface areas in 11 backsite buildings were surveyed in normally
accessible areas using a position sensitive large area beta proportional counting system.
These 17 areas totaled more than 11000 square feet and more than 400,000 individual
measurements were collected on that area. The surface measurement system was capable
of detecting substantially less than the gross beta DCGL surface contamination limit on a
100cm? basis. No plant related activity was found in these extensive measurements. One
area with activity at less than the current gross beta DCGL shown above was easily
detected that contained only naturally occurring potassium-40. The detection of this small
spot of low activity clearly demonstrates the capabilities of the survey system.
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[n summary, DCGLs were developed on an isotope unit activity basis for a mix of
isotopes which could reasonably be postulated to be of interest based on historical waste
stream sampling. Using these DCGLs and the isotopic ratios from those waste streams, it
has been shown that gross beta measurements, even after long periods of decay,
sufficiently dominate the dose assessment that the remaining isotopes can be eliminated
from consideration. The surface measurements of the backsite buildings conducted in
July of 1998 was consistent with expectations in MARSSIM for non-impacted (none of
the buildings are impacted) areas. That survey shows that there is no licensed
radioactivity present on the backsite to detection limits at a fraction of the DCGLs.
Therefore, per IOCFR20.1402, the dose assessment of the backsite soils, using the

building occupancy scenarios with site specific geometry factors in the RESRAD-BUILD
code is zero.

MARSSIM:

The methodology in MARSSIM (reference 1) provides specific recommendations on
surveys to be conducted for release of licensed areas / facilities. Inherent in that process is
the development of a classification of the areas based on the history and potential
contamination that might be present. In order to develop that classification, Historical

Site Assessment (HSA) is conducted and scoping surveys may be performed in order to
frame the decision.

As a part of the process leading to the eventual sale of the backsite property, GPU, in July
0f 1998, conducted a scoping survey of the backsite. Initial survey scope was designed to
evaluate the classification of the backsite. Initially for purposes of the survey design the
entire backsite was classified as a class 3 area. However, the HSA indicated that the
actual class 3 area was likely limited to the firing range parking lot area. The survey was

also designed to apply as a final survey if results allowed by including basic MARSSIM
requirements.

Twenty survey areas on the backsite (not including the firing range parking lot) of about
240 square meters each were surveyed by 1) scanning gamma spectroscopy, fixed point
In-situ gamma spectroscopy, and 3) a surface soil sample. Use of the MARSSIM sample
number tools would suggest that 15 samples was sufficient for a final status survey for a
class 3 area. In addition, scan areas are judgmental for class 3 and it is recommended that
scan areas be biased to areas most likely to contain areas of activity (chapter 2.5.3). There
is no specific requirement for percent scan coverage for class 3 areas.

The firing range parking lot, which the HSA identified as the most likely to be impacted
was surveyed by 1) scanning gamma spectroscopy of 240 square meters (about 25%)
fixed point in-situ gamma spectroscopy, and 3) 52 surface soil samples. Use of the
MARSSIM sample number tools would suggest that 15 samples was sufficient for a final
status survey for a class 3 area. In addition, scan areas are judgmental for class 3 and it is
recommended that scan areas be biased to areas most likely to contain areas of activity

(chapter 2.5.3). There is no specific requirement for percent scan coverage for class 3
areas.
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Detection limits for the surface scanning were about equal to the DCGL calculated above.
MARSSIM suggests that meeting the DCGLw for scans is not required but any detected
activity should be investigated. Detection limits for the in-situ gamma Spectroscopy were
well below the DCGLs. Detection limits for the floor scanning was also well below the
DCGLs. Therefore, the detection capability of the survey techniques, the number of
samples, the scanned area, and the scan locations for both the firing range parking lot and
the remainder of the backsite are fully consistent with recommendations in MARSSIM.

HSA:

The HSA was conducted predominantly before the conduct of the survey. Collection of
HSA related information continued after the conduct of the survey as well. Interviews
with employees, review of employee records and other data searches, a review of uses of
the backsite, a review of the licensing history of the backsite, and a physical inspection of

the site were used to assess the possible condition of the backsite with respect to licensed
radioactive material being on the backsite.

The HSA identified that small sealed sources were used in some buildings as training
aids, that sand blasting of “free released’ equipment had been performed, and that several
truckloads of soil from the Oyster Creek site had been temporarily placed on the backsite.

These locations were therefore specifically targeted in both the building and the land
surveys.

References:

1) NUREG 1575 “MARSSIM”

2) 2870-PLN-4520.02 “Radiological Scoping Survey of the Forked River Site”

3) NUREG 1549 summer 1998 draft

4) “Forked River Site Scoping Survey Final Report”

5) “Radiological Scoping Survey of the Forked River Site Soil Sampling 1998”

6) “Default Soil Solid/Liquid Partition Coefficients, Kds, For Four Major Soil Types: A
Compendium”, Sheppard, M.I. and Thibault, D.H. Health Physics V59No.4

7) “Manual for Implementing Residual Radioactive Material Guidelines Using
RESRAD, Version 5.0 — working draft - ANL/EAD/LD-2 Yu, C. et. al.

8) “RESRAD-BUILD: Acomputer model for Analyzing the Radiological Doses
Resulting from the Remediation and Occupancy of Buildings Contaminated with
Radioactive Material” Nov. 1994, ANL/EAD/LD-3 Yu, C. et. al
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Attachments:

D

8)

9)

RESRAD output report tile: FRFP.RAD - soil pathways dose calculations for the
fission products in the selected mix

RESRAD output report file: FRUPU.RAD - soil pathways dose calculations for the
Uranium and Plutoniums in the selected mix

RESRAD output report file: FRAMCM.RAD - soil pathways dose calculations for
Americium and Curium fission products in the selected mix

RESRAD-BUILD output report file; FRROOM1A.INP — building dose calculations
for a portion of the fission products in the mix

RESRAD-BUILD output report file: FRROOM I .INP — building dose calculations for
the remainder of the fission products in the mix

RESRAD-BUILD output report file: FRROOMIP.INP - building dose calculations
for the transuranics in the mix

Spreadsheet of RESRAD-BUILD results showing evaluation of gross beta DCGL,
alpha DCGLs and decay adjustment of the beta DCGLs. Number and formula views.
Spreadsheet showing relative contribution to total dose from the isotopes in the mix
and effect of decay adjustment. Numerical and formula views.

1998 filter sludge 10CFR61 analysis results

10) 1998 resin 10CFR61 analysis results
11) 1982 filter sludge waste mix

12) 1982 concentrates waste mix

13) pages from reference 6

14) pages from reference 7
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SRD,

amasy ¢

version 9.

32 Tw Limiz = Q.5 year

RESRAD Default Parameters

Dose Conversion Factor (and Relatead)

Fila: DCSTAC.3IN

33./.L0/73% C€93:33

Parametar

|

au | Parameter | Jalue | Cefaulz | Name
* : &

: | Dose conversioa factors oz inhalation, i

-t | Ac-227+D | 6.720E-Q0 | 6.72¢E-00

-t | Am-241 ] 4.4402-01 | 4.4402-01

-1 ] Co-60 | 2.1302-04 ] 2.1902-04

.. | Np-237+D | 5.4202-031 | 5.400E-01

-1 | pa-231 | 1.2902-00 | 1.230E+00

- | Pp-21C+D | 2.3202-02 | 2.3208-02

-1 | Pu-2338 [ 3.9232-C1L | 3.920E-3%

-1 | Pu-239 | 4.2302Z-0% | 4.290E-01

-t | Pu-241+D | 3.2508-03 | 3.2302-03 | DC¥F2( 9)

-1 | Ra-226+D | 3.800E-03 | 8.600E-03 | pCE2(ll)

-1 | Th-229+D | 2.160E+00 | 2.180E+00 | DCF2(12)

-1 | Th-230 . | 3.260E-01 | 3.260E-01 | DCF2(13)

-1 | u-233 { 1.3s0s-01 | 1 350E-01 | OCT2(14)

-1 | u-234 | 1.3208-0% | 1.3208-01 | DCF2(i5}

-t | U-235+D | 1.2308-01 | t

I | !

-1 | Dose csaversiecn factisrs Ior lagestion, mram sCt | |

-1 | Ac-227+D ’ | -.4382-22 1 ¢

-1 ] Am-241 | 3.5428-03 | 3.

-2 | Co-60 | 2.89¢z-03 | 2.

-2 | Np=237+2 | 4.3432-03 | 3.

-1 ] pa-23: | 1.0602-02 | 1.

-1 | Pb-210+D | 7.2708-03 1 7.

-1 | 2u-238 | 3.2002-33 | 3.

-1 | Pu-233 | 3.3422-322 | 3.

-t | Pu-241-D | §.330E-33 | 8.

-1 | Ra-225+2 | 1.3302-33 | L.

-1 | Th-223-2 | 4.C03C0E-03 | 4. {

-1 | Th-230 | 5.4302-04 | 5.4302-04 | DCF3{13)
-1 | u-233 | 2.890E-04 | 2.3302-04 | DCT3{14)
-1} u-23¢ | 2.8302-04 | 2.8308-94 | DCF3(13)
3-1 | U-235+D | 2.670E-04 | 2.670E-04 | DCE3(16)

| | | |
3-34 | Food transfer factors: | | |
2-34 | Ac-227+D , plant/soil concentratiorn ratio, dimensionless | 2.5002-63 | 2.5008-03 | RTF{ 1,1}

5-34 | Ac-227-D , beef/livestock-intake ratio, (pCi/kg)/(oCi/d) | 2.%00E-35 | 2.0008-03 | RTF{ 1,2)
3-34 | Ac-227+D , milk/livestock-intake ratio, {pCi/L)y/{pCi/d} | 2.0C0E-03 | 2.9C0E2-33 | RTT{ 1,3
>-34 | I I
3-34 | Am-241 , plant/soil concentration ratio, dimensionless ] 1.0C02-32 | 1.0002-03 | rRTz( 2,1)
3-34 | Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} | 000£-05 | 5.0008-C5 | RTE( 2,2)
2-34 | Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d} | 2.000E-06 | 2.000E-06 | ’RTZ( 2,3
3-34 | [ | I
J-34 | Co-60 , plant/soil concentration ratio, dimensionless - | 8.C00E-02 | 8.0008-C2 | ’RTF( 3,1}
>-34 | Co-860 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} | 2.0005-02 | 2.000E-02 | RTF{ 3,2}
2-34 | Co-60 , milk/livestock-intake ratio, (pCi/L}/(pCi/d) | 2.006E-23 | 2.000E-33 | RTF( 3,3)
3-34 | | | |
3-34 | Np-237+D , plant/soil concentration ratio, dimensionless | 2.0002-02 | 2.000E-02 | RTF( 4,1)
D-34 | Np-237+D , beef/livestock-intake ratio, {pCi/kg}/(pCi/d) | 1.000E-03 | 1.000E-03 | RTE( 4,2)
0-34 | Np-237+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d} | 5.000E-06 | 5.000E-06 | RTF( 4,3)

| i | |
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‘mazcy

Tw Limiz = Q.5 year

: RESRAD Cefault Parameters

Dose Converssisn fFactor (and Relatsd)

Parameter

33/13/799% 39:134

Tile:

Summary

fag=

FTRUPL . RAD

Curran-
curzrant

falue

W

{continued)

Parametar

|

| Tefasls | Name

; f t
1y Pa-231 , plant/soil concenzration ratis, Zdimensionlass { 1.0002-02 | 1.0068-02 | &TF{ 5,1
34 | Pa-231 , beef/livestock-intake ratio, {pCi/xg}/(pCisd} | 5.006£-03 | 3.0002-03 | RTF{ 3,2)
38 | Pa-231 , milk/livestock-intake ratio, {pCi/L}/(pCi/2) | $.0002-C6 | 5.0002-06 | RTF{ 3,3;
34 i | l
34 | Pb-210+D , plant/scil concentration ra:id, Jimeasioniess | 1.0002-92 | 1.000E-02 | RTF( 5,1
34 | Pb-213+D , beef/livestock-intake ratio, g/ {pCis2y | 3.0G02-34 | 3.C0CE-C4 | RTFI &,2)
1§ | PH-210+2 , milk/livesctock-intake ranio, L/ (pCi/d) | 3.0092-94 | 3.30%2-04 | RTF: 5,3
3| i |
34 | pu-233 , plant/soil csoncentration ratin, Zimensionlass | L.Q0Q=-C3 1.3C0E-C3 | RTF 7,1
34 | Pu-233 , beef/livestock-intake ratio, (pCi/kgi/{gCi/d; | 1.00C2-34 Z.OOGEjQ4 | RTT: 7,2
34 | Pu-233 , milk/livestock-intake ratio, (pCi/L)/(pCi/3d} ] 1.000=-908 1.0002-36 RTT( 7.3)

v ' b i i ' f
FOr IR Ve T OY T SV T YU R 0 S N S e
da e ke Sa de b A A e de e

]
W

-34
=34
-34
-34
-34
-34
=34
-34
-34
-34
=34
=34
i=-34
3=-34

Pu-239
Pu-239%

Pu-233

Ra-2295-2
Ra=-226+D
Ra-225+D

U-235+32
U-235+D
U~235+D

, plant/scil concentration ratico, dimensionless

t
, beef/livestock~-intake ratic, (pCL/kgi/(pCl/a)
/

liveszock-intake ratic, {gCL/Ll)/(pCi/d

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

livestock-iantake ratio, (pCi/L}/(pCi/d;

15, cimensionlsss

toCi/xg: /igCirdy

ipCisLy/ipCLls Ry

, phrant/ssil concentration ratiz

, beef/livestcck-intake ratic,
/

ke ratic,

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

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

, beaf/livestock-int
c

, milk/Livesto

, plaant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/{(pCi/d)

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

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D
Ac-227+D

Am-241
Am-241

, fish

, crustacea and mollusks

, fish

, crustacea and mollusks

1.0002-03
1.000E-C4
5.000E-06

2.500E-03
3.400E-04
000E-04

(=)}

woN
4a
o O
oD Q
M om
i [}
< w
PR W)

oy
(&)
[=]
(=]
(D]
]

(=]
s

2.5002-03
3.400E-04
6.000£-04

1.5302+01

1.000E+03

3.000E+01
1.000E+03

.000E-03

.00Cz-04

- e

.G03E-038

(¥}
(&)
(&)

.500£-23
.400E-04
.000E-04

& W N

~
w
[
o
Q]
1
(3]
w

oy
(&)
[}
[=]
n
[}
[w]
N

2.500E-03
3.40C0E-04
6.000E-04

1.500e-01
.000E+03

fary

3.000E+01
1.000E+03

RTT( 8,1)
’RTT{ 3,2)
AT 3,3

RTT. 3,
RTS8,

RTF(15,1)
RTF(16,2)
RTT(16,3)

BIQOTAC!
BIOFAC(

BIQFAC(
BIOFAC

2,1)
2,2)
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fage

amacy RESRAD Defaulr Paramezers File: FRUPU.RAD
Dose Conversion Factor {and Related) Parameter Summary (contiaued:
ile: DOSFAC.3IN

| | Zurzeaz | | Parametac
vau | Pazamater | vaLue | Cefault | Name

: : z z
-5 | Co-50 , Eish | 3.2002-02 | 3.000E-02 | BIZFAC{ 3,1
-5 ] Co-83d , crustacea and mollusks | 2.000E+02 | 2.0002+02 | BIOFAC( 3,2;
-5 | I | |
-5 | Np-237+D , fish | 3.000E+01 | 3.000E-01 | BIOTAC( 4,1}
-5 | Np-237+D , crustacea and mollusks | 4.000E+02 | 4.0002+02 | BICFAC{ 4,2;
-5 | | | |
-3 | pa-231 , £ish | 1.000E-21 | 1.0002+31 | 2I0TACH 3,1,
-3 | Ppa-23L , crustacea and mollusks | L.LO0E-RZ | L.18CEZ-02Z | BicFal: 3.z
-5 | | | |
-5 | 82-210+D , fish | 3.60002-32 | 3.0802-02 | 3ICFAC! &,.:
-5 | Pb~210+D , crustacea and mollusks | 1.000E-02 | 1.000E+32 | 8IQFAC( 5,2
-5 | ! !
-5 | Pu-238 , fish . | 3.00CE+0Ll | 3.000£+0% | 8I0Fac( 7,1
-5 | Pu-233 , crustacea and mollusks | 1.000E+92 | 1.0002+92 | BIOFAC( 7,2}
-5 ] | I !
-5 | Pu-23% , fish [ 3.00CEZ-31 | 3.000Z-2L |
-5 | 2:-233 , cSrustacea ani mellusks | 1.¢0Cg+-32 | r.g08E2-02 ! 3,2
-5 | | !
-3 | °2u-241+3 , fish {3.300Z-351 | 3.3022-31 | BICTAC! 3,0
-3 | Pu-241+C , crustacea and mollusks | 1.30C22-22 | 1.€02z-22 | 3I0FACH %,z
-5 | ! i
-3 | Ra-226+D , fish | 3.0002+31 | 5.00CZ+31 | 2ICTAC(I1.1)
-3 | Ra-226+D , crustacea and mollusks | 2.3CCE+~32 | 2.50802-22 | 3I0FAC(1L,2}
-5 | ! ! !
-3 | Th-229+D , fish | 1.0002-02 | 1.0002+02 | 2IOFTAC/(12,1;
-5 | Th=229+D , crustacea and mollusks | 2.0CC=+32 | 3.0002-32 | 2I0FAC(iZ,2
-3 I | i
-3 | Th-23C , Zish | 1.0G32-302 | 1.26C=-72 | 3I0TACILE, L
-3 | Th-230 , cruszacea and mollusxs | 3.8%3%z-22 | 3.2CCEZ-22 | BIOTAC!(IS, I
=5 | ! I |
-3 | u-233 , £ish ‘] 1.0002Z+01 | 1.00CZ+51 | 3IOFAC(14,1)
=5 | u-233 , crustacea and mollusiks | 6.000Z+01 | 6.0002-C1 | 3IOFAC(14,2)
=5 | { | !
3-5 | U-234 , fish | 1.000E+01 | 1.000E+01 | BIOFAC(15,1)
>-5 | U-234 , crustacea and mollusks | 6.0008+01 | 6.000E+01 | BIOFAC(15,2)
>5 | ! | 1
>=5 | G=235+D , fish | 1.000E+01 | 1.0QQEZ+01 | 2TOTACI{1§, 1}
-3 | U-233+D , cruszacsza and mollusks | 5.000%Z=01 | 6.0002-31 | 2I0FACI15,2

] 1 ] 1
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2age S
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raciznuzlide (sCi/g Su-2al
radiznuclide (pll/3 =234

AnAT LA
~ PAVEVE N SAS)
S el
- v v
soAsfT.As
- [PRCAVE-Fh )
ast usad

.0002-303

.0C00E~20

O O O

amazy RE3RAD Zefaulr Parameters Tiie: FRUPU.RAS
Sine-3gecific Parametar Summazy
| | usar | i Used by RIIFAD ! carame-as
e | Parameter ] Inpun | Defauls | (If diffsrenz Itom usar inpguty | Name
t ; : + t
1 | Azea oI Zzntaminatad 1zne {(mv 2l | 2.3C02+34 | 1.0JCE+24 | [
L1 | Thickness of coataminata2d zcne (m) | 3.0008-31 | 2.000=+C0 | --- |
11 | Leagth parallel o aquifer flow (m) | 1.000E-33 | 1.000E+C2 | --- i
11 | Basic radiazion dose limit (mrem/yr) | 2.5092+0L | 3.000E+31 | -~ |
11 | Time since placament of mazerial (yz) | 9.C00E+3¢ | 0.000E+00 | -—- | 1=
11 | Times for calculations lyr) | 1.000E-20 | 1.000E+00 | --- P To2
11 | Times for calculations (yr) | 3.CC0E-30 | 3.0002+0C | --- | T %
1l | Times f£3z calculations [yr) | 1.000E-81 | 1.000E-CL | --- (Y
11 | Times for cals:ilations lyr) | 3.000E+21 | 3.000E~01 | --- 1 = 35
11 | Times for calculations (yr) | 1.000E-32 | 1.000S+0Z | -—- 1T, %
L1 | Times for calzulatnions {yr) | 3.0008-32 { 3.0002-C2 | --- | -, 7
il | Times f£or calculations [yr) | 1.00CE+03 | 1.000E+C3 | .- | T¢ 33
11l | Times for calculations (yz) | not used | 0.000E+00 | --- | Tt 9
211 | Times for calculations {yr) | not used | 0.000E+CG | -—- |z
! | I
l { I
| | i
! | i
| !
I
|

.
1

s
s
(XS T S T (VS )

'

)
™

Cover dagiih im
i3 Zensity oI cov
Pps Tower Zdagtih 2z
i1 Censizy 5I co
313 Contaminated

Contaminatzed

-~

(g/cm~~3:

{m/yz)

Ji3 Contaminatad aztive porosity
13 Contaminated zcne hydraulic conductivity (m/yr)
313 Contaminated zone b parameter

Average annual
Humidicy

Zvapctranspiras

Irrigation medca
Runoff coeffici
Watershed area

Accuracy for wa

Censity of satu
Sazurated zone
Saturated zone
Saturatad zone
Saturated zone

Saturated zone

in air

wind szeed (m/sec)
(g/m=*3)

icn ceefiiciant

ant

for naarby stream or pond {(m*~2}

ter/soil computations
ratad zone (g/cm**3)

otal porosity

effective porosity

hydraulic conductivity (m/yrz)
hydraulic gradient

b parameter

1.30%z-3¢
1.00CE-933
4.0C02-01
2.006E-0L

5.300E+00
2.000E+00
not used
5.0002-01

1.0432-35
2.0008-31
overhead

P

2.0002-01
1.000E-038
1.000E-03

1.5002+30
4.00C0z-91
3.000E-91
4.930E+03
2.000E-02
4.380E+Q0

Z.¢0C
3.0Q%E-33

[

I

|

!

|

I

|

|

| 4.0002-01
| 2.0002-01
| 1.000E+01
| 5.300E+00
| 2.000E+00
| 8.0002+30
| 5.0002-01
| 1.0002-00
| 2.0008-31
| overhead
| 2.0008-01
{ 1.000Z+06
| 1.000E-03
[

!

I

!

1.5002+00C
4.0002-01
2.000%-01
| 1.000E+02
| 2.0008-02
| 5.300E+00

IT0oa
PR
WLl 3.
NIl
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RESRAD Default Parameters

Site-Specific Parametar Summary {continued)

Parameter

33/13/33

39:33

Page S

FRUPU.RAD

14

315

o
2 O O
-
[ LN AN =) }

w
e
o

W0l
016
3016
018
016
016

Wazer table drop rats (m/y7T!

Well pumpg intake depth

Model: Nondispersion (ND) or Mass-Balance

Well pumping rate (m<**3/yr}

Number <¢f unsaturated zone strata
Unsat. zcne 1, thickness (m)

Unsat. zon2 1, soil Jdensity (g/cm*+3)
Unsaz. zome 1, =otal peorosity

Unsat. zone 1, effactive porasity

Unsat. zone 1,

Unsat. zone 1, hydraulic conductivity

Distribution coefficients for Co-60
Contaminated zone (cm**3/3)

Unsaturatad zona2 1 (em**3/g)

Saturated zone {cmvv3/ /3!

Laazh rata

(/yz:

Solubilicy conszans

Distribuzion

s
Contaminated zona (cm"*3/3)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)
Leach rate (/yr)
conszan:

coafiiciants Ior Pu-233
cad zgone (Imvr3/g!
Jasazurated zcne 1 {cm v3/3)
Saturated zones (cm**3/g:
Leach rate (/yr)
Solubility coastan:
Distribution coefficients for Pu-241

Contaminated zcne (cm**3/g}
Unsaturazed zone 1 {cm**3/qg)
Saturated zone (cmv*3/g)
Leach rate (/yzi

Solubility constant
Distribution coefficisnts for U-234
Contaminated zone {cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr}

Solubility constant

soil-specific b paramet

{m Telow water tablsa:

er

(m/yz)

(M3}

ND

wn

[ N

[&)

o

o w ~

[

w

w

o O wm

W »

(%)

QO O W W W

-300=+340
.0002+01

200201
0C2Z-51
5292-32

.500E+02
.500E+02
.3C0CE~-C2Z
.30Q02-3¢
.0d6ez+aC

.S00E+01
.S00E+0L
.500E+01
.000E+00
.0002+00

2.500E+02

4.000E+0Q
.530E+00
.000E-0L
.QQ00E-0J1
.300E+CO
1.0008+01

re

[ I

w

1.000E+03
1.0008+03
1.0C0E+Q3
.COQE~+30

.Q80z+28

[

<

[38]

.G00E+03
.000E+33
.000E+03
.000E+00
.000E+030

o o NN

"~

.008=E-33
.0C0E+03
.000E+03
.000E+Q0
.000E+00

~

o o N

.000E+03
.000E+03
.000E+33
.0002-G3

.000E~+C0

o o N NN

.000E+01
.000E+01L
.000E+01
.000eE+00
.000E+00

o O w»m o w»ou

[
I
|

|
!
!
!
I
I
!
i
I
f
!
I
!
!
I
!
|
!
[
|
I
|
!
!
I
!
!
I
!
!
|

!
!

2.0192-03

net used

(&)
s}
i
I
a
(8]
(U TN V% TR VY B

[N}

CONUZZ! T

DONTZCU L T,

DCNUCS{ T}

ALEACH! T

SOLU3X! 3)

DCNUCTH
DCNUCY !

w oo

w

ur

DCNUCC (1
SCNUCU (15,

DCNUCS(13)
ALZACH(13)
SQLUEX]

b
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P R
oy Oy

re
(2

r
-

Jasaturazed zone L1 [Imvr3/S 35!

[O¢]

.0002-91
.000E+01
.0008-00
000E+00

Sazuzatad zone (zmv*3/3)

~

Leach rate (/yr)

Sclubility constant

-
O O W W W
(=)

o O

5.347E-Cd

SONCCU 2,0
CCNUCS !
ALZACH( 23

SOLUBK{ 2)

amazy RAS38AD Default Paramezars Tile: TRUPU.RAD
Site-Specific Parameter Summary (continued)
| ! Lsar ] | Jsed oy RISRAD | Tasamesar
wu | Parameter | Iapurn | Cefault | (If diffarent Jzom user iapul. | Nama
t i T f :
"6 | Ciszridution coefficients Ior daugntaz Az-1I7 | i | |
.6 Zonzaminated zona (cm t3/3) | 2.00cE-01 | 2.0002=31 | --- | eNvec:
M Unsaturated zone 1 lzmtv3/3) | 2.0008-C1 | 2.000E-01 | --- | ceNoere L,
18 Saturated zone (cm**3/g) | 2.9002+01 | 2.000E+01 | --- | coNucs: 1)
- Leach rate (/yr) | 0.C0CZ-0C | 0.000E+GO | 5.497e-22 | AzZzACH: )
1 Solubility constant | 9.00¢2~00 | 90.000E+00 | not us22 | SCLuBx{ i
| | | !
16 Ciszribution coefficizants for daughter am-24L '| | | |
16 Zoataminated zonae (Imvr3/g) | 1.3%808+-33 1 z.3908-%1 | --- | coNuss 2
6 |
I
I
|
l
[

w
vy
A O &

s
b

Ve
{19

Distribution coefficients for daughtes Np-237

Ccontaminated zona [(cmvv3/g) [-1.

Saturated zone {cmvriU3) ]-1.2022-2c |-2
laach rate (/4o bosootz-2t ) 2
3oclozilizy censtans | 2.320z-23 1 2
| i
Distripuzicn a-231 | !
Zanzaminated zcone (Tmvv3/g) | 5.6¢02-21 | 5.00CE2+31
Unsaturated zons 1 !‘ca**3/g) | 5.000E-C1 | 5.000E-0L
Saturated zone (cm**3/3} | 5.5CC=+9L | 3.00C2+C
Leach rate (/yr) | ¢.0008-%3 | 9.030C=2-08
Sclubilizy conszans | 5.20c02-22 | 3.000=2-40C
| i
. |
}o1.232s-22 | 1.500=2-32
] 1.CG0E-22 | 1.80CE+32
Saturated zone | 1.0002-22 | L.CQO0E~02
Leach rate (/yz) | 0.0002+8C | 0.000E+CO
Sclubility coastant | 0.000E+00 | 0.000E+QC
| |
Distribution coefficiants for daughter Ra-226 | |
Contaminated zone {ca**3/g) | 7.000E+CL | 7.000E8+01
Unsazurated zone 1 (zm*T3/g) | 7.000g<21 | 7.0002+CL
Sazuzated zone {(¢m*ti/3) | L] 7.6CGE+31
Leach rate (/y=! | | 9.000z-C¢C
Soludility constan: | | 9.0C0=+00
{ [
Distribution coefficiesats for daughter Th-22% | i
Contaminated zone (cm**3/g) | 6.000E+Cs | 6.000E+04
Unsatuzated zone 1 (cm**3/g) | 6.000E-04 | 6.000E+04
Saturated zone (cm*<*3/g) | 6.000E-04 | 6.000E+04
Leach rate (/yz) | 6.0002+00 | 0.000E+00
Solubilitf constant | 0.000E+33 | 0.000E+00

not usad
Z2.3742-22
2.374z-22

18
w

(8
[\S)
=
w
(9]
]
(&
~

1.1092-02

not used

1.8528-903

not usec

884

Z <2 4

(S S I 9

O O

n G 0O

W wn
:

ATEACH! 3
scLuax; 9

ZONLCTY

ICNTCY

o

o
o

JCNUCS |
ALEACH({
SQLUBK(

o Oy

[}

SCNUCC{1L)
SCNUCU L, L

CCNUCS(LL)

DCNUCC(12)
peNucy (12, 1)
DCNUCS (12)
ALEACH(12)
SCLUBXK (12}
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File: FRUPU.RAD

Size-Specii:c Parameter Summary (continued)

User | | tjsed by RISRAD
Parametar |

Cefault |

ws oD
N

h

=19

o

I
joo
h

[wy

e

pel

©
s

'™
s
-

-
-3

O oW

(=]
-

[
-1

Jisnribuzion coefficients for daughtzer Th-230
o}

ontaminazed zcna (cm**3/G)

5.00CE-0d 5.00CE+04 | --= SCNUCT L3
Ungaturated zonre 1 {cm**3/g) | 6.030E+04 | 6.000E+04

a i

Saturzated zone (cmv+3/q) J2+«04 | 6.000E+04 | -—-= CCNUCS ;L
J+C0 | 0.00QE~0QQ |

<

#00 | 0.000£-00

o O o

3
ALZACH (13
Solubility comstant 3

SOLU3K"1

)

|

!

I {
| Leach rate (/yr) |
i !
|

!

Jiseributicon

|
!
|
I
- | oeNveuitz,
I
I
|
|
!

Q
N
[8]
D
19
o
d
-
.
w
4
W
s

|
!
| Contaminate 3 330201 | 5.2002+GL | --- i
| Unsazuratad zene L {cmvv3/9) 3.3¢08+01 | 5.0002+0% | -
| saturazad zone (am**3/g) $.0005+0L | 5.000E+5L | --- |
| Leach rate (/yr) | 0.0C0E+00 | 0.000E-0C | 2.213=z-32 |
| Solubility constan: | 0.G0CE~00 | 0.00CE~00 | not used
| [ I ! !
| cissritutzion coefficieats for daughzer U-235 | | | |
Contaminatad zone (2m”*3/3) | 3.800=-31 | s5.0¢82-0L | == Lo relo-)
o 3.000=2+31 | S.COCE~CL | - SONTCY z
$.33892~C1 3.0202+51 | - 3¢

o)

(o]
Cr

It

Mags loading f£or inhalazicn (g/m~*3)

Zxpaosure duratien

e W W
<
(@]

3.238=~G1 =+31 -
Shielding factor, inhalation 4.2002-02 206E-01 ---
Shialding factorz, axternal gamma 7.0008-92 200E-01 -——
Tragticn ¢f time spent iadeors 3.3%5Cz-31 5.00L2-31 -
Traciion of time spent 2utd00rs {Tn site 2.3338z-30 2.333%2-30 ---
Snapae Zactor £lag, extarnal gamma Z.2C02-0% 1.2802-23 >3 shcws Sirculszz AREA
as EY

Radii 2% shage £

Quter annular radius (m), ring 2:

act used 7.371E+ RAD_SHA?IZ( 2}
Outer annular radius (m), ring 3: not used 0.0002+00 ——— RAD_SH22ZT! 3}
Quter annular radius (m}, ring 4: not used 0.000E+Q0Q -—- RAD_SHAZZ( 4)
Quter annular radius (m}, ring : not used 0.000E+0Q -——

Outer annular radius {m), ring

[«]

.000E+Q0
.000E+00
.QcoE+0C
.0G0E-QC

A
W
w
(92
5
L
M)
(O]
-}

Quter annular radius {(m), ring

aost used

Cuter anaular radius (m), ring noT us2d

41
3
3

[
i

n w

5

€

Quter annular radius (m}, ring 7:
3

9

0

ter annular radius (m), ring 1!

not used

1)
4
(9]

184
Cuter annular radius (m), ring 1li: act used

(%]
0
it}

i
"
o
"
Ve

o o o O o O
o
o
o O
™M
1
&)
S

Cuter annular radius (m}, ring 12:

[ &]

net used

3
O
it
[
w

D
fL
wn
[
Q
[=3
m
[}
[

!

I |
| |
f I
i |
| !
! [
| |
| |
| !
I I
! I
| !
| f
I o
| Outar anaular zadius (m), ring 1: i
| |
| !
| |
! |
{ !
! |
I {
| |
| |
[ !
! |
I !

(=]
ra
[}
]
1



ISRAD, V=2r3ion 5.32

T

WiMLT

= 0.5 year 33,138/799 09:373 Page 3
:mmacy : RESRAD Cefault Parameters File: FRUPU.AAD
Site-Specific Parameter Summary (ccontinued)
I | s2r ! ) Jsad oy FISRAD | Paryma-a-
20u | 2zrametars | lnput | Cefaslz | (If 2iIfarenn from user lagut | Name
% : ; ; z
317 | Fractions ¢ annular areas within AREA | | |
7 aing 1 | noz used | 1.0002-00 | ---
217 | Ring 2 | not usea | 2.7322-51 | -—--
217 | Ring 3 | not used | 0.000E-30 | ---
317 | Ring 4 | not usad | 0.00C2-30 | ---
217 | Ring S | ncc used | 0.0002+30 | ===
217 | Ring & | not used | 0.0€22-20 | ---
017 | Riag 7 | noz used | €.0002-30 | ---
oY | iag 3 | noz usad | 0.005z-3% | ---
317 | Ring 2 | nor usad | 9.90%:2-30 | ---
2917 | Aiag 13 | act uses | €.0032-330 | ---
017 | Ring 11 | nct used | 0.00CZ-30 | -——
017 | Ring 12 | not used | 0.000Z+30 | ---
| A [ |
1018 | Fruits, vegetables and grain consumption (kg/yz) | 1.80QE+02 | 1.6002-02 | -—-
3018 | Leafy vegetable consumpiion (kg/yz) | 1.400E-01 | 1.492:2-21 | -—-
| 3.23¢2-321 | 3.267zZ-3% | ---
} | 6.300z-501 | 8.3332-10 | --- i
| 3.4382-%7 ] 3.4722-23 | ---
| ¢.2002-52 | 3.0%%z-3% | --- i
| 3.8302-51 | 3.633E-31 | - |
| 5.1302+%2 | S5.185EZ-72 - booWT
018 | Contamination fraction of drinking water | 1.000E-CC | 1.0022-30 | -—- | goW
2013 | Contamiration fracticn cf household waltex | noc used | 1.0022-CC | -—- | FxEW
2018 | Coatamination fractican of livestock water | 1.5C0E+CC | 1.0092-20 | -—— | TuA
3013 | Contamination fraction ¢f irrigation water | 1.000E+36 | 1.0052-29 | - | FIaw
3013 | Ccozaminaticn fraction oI aguatic foed | 5.200z-31 | 3.002z-31 | --- | FR%
3913 | Contaminatnion fractisa oI prant food |-1 -t | 1,882z~
2313 | Cenzaminatzisa frazctisn oI meact |- t-t | TLoittEz-Tt i
i213 | Cecataminazisa fracticn oI omliik I~z f-2 i T.liiE-ll i
I | | ! !
019 | Livestock fodder intaxe Ior meat (kg/day) | 6.800E+01 | 6.306z+CL | -—- |
2019 | Livestock fodder intake for milk (kg/day} | 5.500E-0L | 5.50CE+01 | --- | LFI6
019 | Livestock water intake for meat (L/day) | 5.000E+01 | 5.0002+01 | ——- | LWI5
R019 | Livestock water intake for milk (L/day) | 1.600E+02 | 1.600E+02 | -—- | L4916
019 | Livestock soil intake (kg/day) | 5.000E-01 | 5.000E-01 | -—- | LSI
3019 | Mass loading for foliar deposition (g/m**3) | 1.000E-04 | 1.0002-04 | -— | MLEDd
019 | Cepth of soil mixing layer (m) | 1.500E-0L | 1.5602-01 | - | o™
RC19 | Cepth cf rocts (m} | 2.500E-0% | 9.00CE-3L | -—- | s=’coT
3019 | Drinking water fractisn from ground water | 1.000%+3C | 1.0022-G0 | --- | FGWOW
2019 | Household water fraction from ground water | 1.0002+33 | 1.006Z-30C | --- | FGW&H
R019 | Livestcck water fraction from ground water | not used | 1.000E2+0C | - | FGWLA
R019 | Irrigation fraction from ground water | 1.000E+00 | 1.000£+00 | --- | FGWIR
| | f | I
R198 | Wet weight crop yield for Non-Leafy (kg/m*<2} | 7.0008-01 | 7.0C0=-0L | --- bVl
R198 | Wet weight crop yield for Leafy (kg/m**2) | 1.500E+00 [ 1.5002-00 | -—= | ¥vi2)
R198 | Wet weight crop yield for Fodder (kg/m=*2) | 1.100Z+0C | 1.1002=00 | - [ oyvis
193 | Growiang Season for Non-lLeafy (years) | 1.700E-0% | 1.7002-01 | -—= f T=(1)
R198 | Growing Season for Leafy {years) |" 2.500E-01 | 2.500E-01 | -—- | TE(2)
R198 | Growing Season for Ffedder {years) | €.000E-02 | 8.0002-02 | -~ | TE(3)
R198 | Translocation Factor for Non-Leafy | 1.000E-01 | 1.000E-01 | --- | TIV(1)



JRAD, Yersien 5.32 Tw Limiz = 3.5 year 33023 33021 dage 19

nmazy : RESRAD Cefauls Paramecers Fila: FRUPU,RAD

Sita-Sgecifiz Parameter 3ummary (contiaued)

| | Isecs | | fsed oy RESEAC | Parame-a:z
~u | Parameter | Tapun | Defauilz | (If 2ifferent Zrem usaz inguz: | Name
t t T t

33 | Translscaticn Tacstor for Leafy | 333Z-70 | L.00%E-00 | ---

33 | Tzanslocartion Factor fo:r Fodder | 1.000E+27 | 1.000E+0G | -—-

38 | Dzy Foliar Interceptica fraction for WNon-Leafy | 2.5002-81 | 2.500E-0L | ---

38 | Dry foliar Interception Fraction for Lealy | 2.500E-2. | 2.500E-01 | ---

I8 | Dry Foliar Interception Fraction for Fodder { 2.500E-%1 | 2.500E-01 | ---

38 | We: Foliar Interception Fraction for Non-Leafy | 2.35008-21 | 2.500E-31 | -—--

33 | Wer Foliar Interception Fraction for Leady | 2.300e-20 | 2.%88¢E-0t | ---

.38 | We: Foliar Iaterceptisn Fraction for Fodder | 2.3502-21 } 2.3C0%z-01 | -

33 | Weathering Removal Constant for Vegetation | 2.93C0=-21 | 2.0002+Ct | ---

| | f {

4 | C-12 cencentration ia water (g/cmv<l | rnot usad | 2.08C02-03 | ---

.4 | €-12 concentration in contaminated scil (g/g! | net usez | 3.0008-02 | -

.4 ]| Fraction of vegetation carbon from soil | not used | 2.000E-02 | ===

. | Fraction of vegetatioan carbon from air | not used | 9.80CE-0QL | ---

4 | C-14 evasion layer thickness in soil (m) | noz used | 3.0002-01 | --=

4 | ©-14 evasion flux zate from soil (l/sac: | ast usez | 7.0002-07 | ---

.4 ] C-i2 avasion (1/52z; | omon ousa2s ] 1.232z-10 | -—-

.4 | FTrastiza of faed | na3z ous2z | 3.8028-C0 ---

4 Tractisn of milk cow feed | ast usaz | 2.22C22-01 | -

! ! ! !

TCR times ¢I c¢oataminatad foodszufis o days:: | ! | {

2R 3, non-leafy vejzatables, and grain | 1.4202-21 | 1.420Z+01 | -—- I 3TSR_TL
TOR Leafy wvagetables | 1.6008-37 | 1.0002+00 --- | sToR_T!2
TCF Milk } 1.000z+C2 | 1.000E-0G0 - | STCR_T!3
?~ Meat ancd poul:lzy | 2.00CE~31 | 2.000E+01 -—- | STOR_Ti4
2R Fisn | 7.C002-22 | 7.000E+C2 -—— | STOR_T.:
IR Cruszace2a and mollus<s | 7.328Cz-72 | 7.0232-038 - | 3TC0R_T'3
22R Aall wazar ] L.235E-73 ] 1.2202-00 --- bosToR_TL T
TCR Sirface wata:s | .oI2E-1t L.233%2-22 --- b 3TCR_T0:
IR Livascock fzczcar 1.3002-210 +.3208-31 --- | STCR_T::.
2% Thicknass of building foundation ({(mj nct used 1.5008-01 ---

321 Sulk density of building foundation {(g/cm~~3} .400E+GO

nct used .000E-0OL - T2CV
021 Total porosity of the building foundation net used .000E-01 -_— TPFL
1021 Volumetric water content of the cover material not used .Q00E-02 -

1921 Volumezric water content of the foundation

‘321

w W o~ SN

f€icient Zor radon gas (m/s=c):

)
<
(o
(=)
[§2]
i
«©
[+4}

o2l
2321
2021
021
021
021

in contaminated zone soil
Radon vertical dimension of mixing {m)

Average building air exchange rate (l/hr)

o

eighz of the building (room) (m}- .500E+00

Building interior area factor

o

.0C0E+C0

-——— TAL
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¢ RESRAD Default Parameters File: FRUPU.RAD

Summary of Pathway Selections

Fachway

I
}
1 -- external gamma | active
2 -- inhalation (w/0 radon)| active
3 -~ plant ingestion | active
4 ~-- meat ingestion | active
5 «- milx ingestion | active
6 -- agquatic foods | active
7 == driaking waser i activa
3 -- soil ingestion | active
9 -- radon | supgressad
Tind peak pathway doses | supgrassed
1




RAD, Version 3.32 Tw Limitv = Q0.5 yea:z C3/10/99% Q9%:38
macy : RESRAD Default Parameters

2ages 12
File: FRUPU.RAD

Contaminatad Zone Dimeasions taitial Soil Concenzzatisns, oCi/3

Area:29¢7230.00 squaze metars Co-63 1.C000E+03C
nickness 0.30 metarcs 22-233 1.00GE~00

‘ar Jeptn: 3.30 mecterzs 2u=-233

(3]

=3

U

(33

s

-

LS

[ )
a o O O

(3]
+
[
<

o o O O
D]
1
<o
[}

E+30

Total Dose TDCSE(T), mrem

7
asic Radiation Dos2 Limit = 25 mrem/yr

w

= Fraction of 3asic Dose Limit Received at Time (T°

1 2.0 3.023%=-2C L.Illz-ll 2. M 3.0272
ToQSZiz):  L.016E-01 9.3132-30 6.6332-30  2.4442-00 5 2.436E-01 1.723E2
M(c) 4.083E-01 3.5232-01 2.663=-01 1.l137E-01 2 1.3742-92 6.3831%

.ximum TDOSEZ(z=:: 1.016E+31 mram/yr at t = 0.00CE+00 years
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‘macy : RESRAD Oefault Paramelers

Total Dese Contributions TDCSE(i.p,2) for fndividual Radionuclides (i) and Pachways '

As mrem/yr and Fraction of Total Dose At U = 0.00QE+~00 years
Watar [adapend2ns 2ataways :Inhalitien excludes raden)
Ground Innalation Radan ?lanz Mea< Milg 3--
tio-
ziide mrem/yz fract mrem/yz fzact mram/yz fract. mrem/yr Lract. mzam/yr fract. arem/yr fracz

-50 9.4512-00 0.9304 2.4422-05 0.0000
-238  9.050E-05 0.00C0 4.3702-02 0.0043
-239 1.7472-24 0.0009 4.7332-02 0.0047

.Q00E+CO 0.0000 5.
.00JE+30 0.0000 9.333:2-0
.0002+00 C.0000 1.0332-0
3332-0

Q

L0061 7.843E-02 0.0077 3.7372-03
.0092 1.053E-02 2.00:190
.0192 1.1872-02 0.00L1 1.83
.0002  2.253E-294 0.0000 3.26
2.0028 3.3732-03 0.0003

o o O

=241 1.1332-0% $.000C 9.1%3-04 0.000L

234 2.4122-74 9.00%7 1.4722-02 C.0CL4

(&)

(%)

o

. =~33 1.3235 JTeTE=DE

tzal 3.4525-07 0.9334  1.0722-31 0.0106 0.80CE-02 J3.3030 2.3172-91 3.2277 1.642T-91 0.0133 1.38%32-02 2.0I13 1.3432-T0
Toral Cese Contributions TOCSEZ(i,o,t) for Inaividual Radionuclides (i) and Pataways ig!
As mrem/yz and Fraction cf Total Dose At T = 0.C00E+QQ years
dazar Dagendant 2athways
LEYE2 Radaon 2.ant Maas MLl 311 Pathiwzys

23io-
slide amrem/yr fract mrem/yr  frach mzam, vy Zract araxn/yr  Iract mram/yz  Zract. aram/yz Izazs mram/yc
=53 3.0002-3C [vialy L003Z-00 0.0C00 0.003E-0C 0.000C J3.00CE+C0 0.0600C 9.000Z+0C 0.€000 0.G00E=GC 9.0000 9.38022-2C 9
-238% .G00E~30 0.0C 0.00C0 (0.0CCE-00 .J0C0 2.

0

0 0.0000 0.0C0=z+00

0 ¢.00CC 90.0C0Z-C0 <
0

(=]
(o]

(@)
o
o O

2 s}
JZ+00 0.0000 0.000Z+00 0.000C 0.060E-CO &
2 0

Q O

o] 5E+06 C.0000 0.0002+00 0.0C00 J.006GE+30 0.903¢8
=-241  2.00Q0=-3iC 03C2 9220 3.3000 3.000E+30 0.000C 2.800E2-0¢ $.3330 C.330E-30 S.5303 -
-234 2.000=2~23 0370 0.3032+00 0.000¢  0.920T+00 3.0380 $.00CE+3C £.0C0C 5.000Z-C0 2.0000 0.0002-87 2.C338 <
stal 3.0002-35 $.5034  9.73IZ-3¢ 0.8000 2.3022-3¢ C.2288 O A342-39 5.3000  2.0232+52 5.0%80  5.3E0E-30 2.00038 I.3l82-10

nt gazhways.
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:mmary : RESRAD Default Parameters

Total Dose Contributions TOOSI(i,p,T)

Tw Limit = 0.5 year

Q3/13/93% 09:33

ze 14
File: FRAUPU

.RAD

£or Iadividual

and Pathways (g!
As mrem/yz and Fraction 0f Total Dose At £ = 1.000E2-00 yearss
Water [ndegandent Pathways [Innalazina excludes raden
Ground Inrhalaticn Raagn ?lant Mean MLk Iael
adio-
sclide mrem/yz frac: mrem/yxr fract mrem/yr fract mrem/yc Sract mrem/yr fract. mrem/yz fract mram/yr  Zract

2-60
=238
3=-239

a=241 .1742-93

-233 2.3372-04

.1322+C0C
.970E-05
L753E-04

.9227
.Q0co
.0000
.Qoce
.30Ge

.102E-05
.327z-02
.7732-02
.5212-8

.4252-02

[T R~ B
o o o o ©
V>R S N N
o o o o o

o

(o)
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o

.0Q0E~00
.000E+30
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(=]
v
w
W
w
[
- w
[}
]
[
e
<

.060E+20

0 0 0. 6.7 0. 7 3

] 0 J. 1.0442-02 0.0012 1.5122-04 [V letels] 8742-32 J.0533
0.0002+0C 0.0Q000 3.0117 1.1€5E-02 0.2213 1.836Z-04 0.0002 2.4712-32 3.0il:
0.000£~33 0.0000 3.7 2.24 0.9C3C  3.83.2-06 0.00C0% 1.233Z-72 2.CC7T1
0 0 2. 3.2 2.

L0000 1.

(W]
2
[
£
w

3933 T.3I7Z-33F .cac:

‘otal 2.1332-00 0.9223 1.0523-01 9.012 0.000E+~36 0.06000 2.7052-31 £.0307 9.3142-02 0.0108 1.8372-02 0.0C13 L.233=2-01 S.02zC
Tetal Dose Contributions TDCSEZ(i,p,t) for Iadividual Radignuclides (i) and Pataways (2.
As mrem/yr aad fraction of Tozal Des2 At t = 1.CCOEZ+00 yeaxs
Aacar Cegendent Patnways
Aasar Tish Raon Flzns Mear I 4 ALL TatnwzssT

fadis-
sclide mrem/yr  £racce mrzm/yr  frac:t mrem/yr  frac: mram/yz  Iract. mram/yr  fralz cram/ve Irzct mrem/vr fzast
l3-60 sg.¢ adeg .500z+00 0GC2 .000E-00 0000

72-233
22-239

.9CCZ+00

o Q
oo
o 0O O
(=]
&3]
1
(&)
o
o o o o O
o
o o o o Q
O o o o o

.J00E-20 G. .Q00E+20 0.03
a

.0002+00 .C002+30

B O O
(9]
<
(@]
(=]

O O O
o
o
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(D]
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o
«©
(o)

[)

(el

(=)

o
o

. OO

o o

o o O

o O o O O
(@)
[=]
(@]
(=)

00 .GCO0E~C0 00C3 .00CE-CQ ¢08Z-30 2.9C3C 0.9002-2¢ C.COC
Fu=241 2.0002-39 G338 05E-00 0C33 0.0008+C¢C 9000 5.965Z-%0 2.7330 0 2.940E-28 0.8520 C
=234 3.2002+20 2990 302E-00 0022 0J.000E+030 Q000 0.0CCE-3% C£.3C43  3.000Z-9C 2.C83¢C O
Istal 3.0002-30 0.53C) 0.3932-00 0.8437 $.000E-35 0.00C2 0.0002-33 1.3931% 2.073E-37 2.72I12 0 T.TfiI-Te 2LTTil d EEoE o
*3um of all watar incegendent and dependant pathways.



.SRAD, Veraion 5.32 T4 Limiz = 3.3 yea:r €3,13/99

mmazy : RESRAD Default Parzametercs

09:33 ?age i3
File: FRUPU.RAD

jge

Toral Dose Contzibutions TICSZii,e.t) for Iadividual Radisaucliiles {i} and Pathways g
As mrzem/yz and FTraction oI Tozmal Cos2 AT == 3.000E-%0 years

2 :das Taicsn,
Ground Ianalacion Raalon 2lan: Meas Milk 33il
3io-
.zlide mrem/yr fract. mrem/yr £ract. mrem/yr £fract. mrem/yr £fract. arem/yr fract. mraem/yz  fracs mrem/yr  fracs

3-60 6§.021E+00 0.9044

1 .0000 3.943E-02
:=238 3.794E-05 0.000C 4.
4
1

5 0.0C00 0.00CE+01C
2

3.9762-C2

w s

. i=239 1.756E-04 0.0CC00

[}
el
o
a
-
©
O
o
o
n
t
y O
o
o o
[S3r=t
o
o
=
QNN
o o
©
o
-
Uy

1 9]
o
o
(=)
~3
o
o
=]
o
(=)
"
T
(<3
(=]
<

O o o o Q
o
: o
o
\ w
i
wn
4 O W
w
O
(=]
-
-

jofel] 3.
1-241  1.2658-04 0.0000 0122-03 ¢.03C2 £.0602-3C $.3C0¢ 36¢C 2.2142-%4 9.2030 2.
-233 2.195%E-04 0.5200 1.333%2-C2 2.2¢27 £.3002-C0 J.20Q00 2323 3.378ET-32 3.3023 b
scal 5.0222+00 0.30435 1.0432-C1 C.0137 $.0002-00 0.9000 2.5152-01 2.3373 7.4312-32 £.0113 1.4232Z-02 D.5020 1.309=2-101 1.7z37

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways {gz!
As mrem/yr and Fraction of Total Cose Az = = 3.000E-00 years
Water Despendant 23thways

ANazar Fish Radan Flanz Maz Mil® ALl Fatowayse
idio-
iclide amrem/yr fract. mram/yr fracs. mram/yr  Iract mram/yr  £razt mram/yz Iract mzam/yz ZrzlT. aramisr Zrzazt

13-60 0.000£+00 C.0CCO

0.090E-00 0.00GC 0.009S-00 €.0000 0.0002+0C C.CS38 2.000E+CC 0.000C €.2002-0C J.3239 & C.%lzs
31-233  3.000E+00 0.C000 G.050Z+00 0.0000 0.00CE<00 0.00CC 0.0002+30 €.39CC 2.0002+09 0.00C0 0.0COE+CC 5.3000 2. G.054C
23-233%  5.000E-00 0.0600 0.0502+00 0.0CCC 93.70CE-00 0.00600 0.0CCZ+30 0.CG3C3 $.3002-2¢ $.0000 0.0%0E8+00 £.0202 Z.3732-20 ¢
13-241  $.0C0Z-00 0.00C0 9.580E-00 0.0000 G.3G3E<CG €.000C 0.000Z+0C 0.030C C.200E-00 $.20600 ©.530Z+5C 3.2020 5.332:2-33 2.98212
=234 2.000Z-00 $.0000 0.020T+0C 0.€CG3  2.9902-3¢ 3.0000 ©.0032-35 0.00CC 1.23C0Z+25 0.03CCC 0.03CE-C0 1.337 3.0042-22 C.C007E
stal 3.3002+00 £.2002 0.2078-30 2.3367  .30CI-20 2.0005  3.0092-CC 2.33350  I.I303-33 £.0007 C.033Z-32 I.3050 4.€33Z-20 1.2070

-3um 2% all watear independent and depepdent pathways.



3RAS, Version 3.32 Tw Limit = .5 vyea:x 23713739 C9:13 ?age Lis
amazy : RESRAD Default Parameters Fila: FRUPU.RAD

Tozal Dose Contriturzioans TOOSTii,g,.t) for ladividual Radionuclides (Li and Pathways (z!

As mram/yr and frazzion <f

Tozal Dose At &t = 1.000E+QL years

nd2nt Panhways (Iahalatisn exsiudes radsn)

Sround Innatazion Ra.aan ?.ant Meat Miin 3zil
iio-
clide mrem/yz €fcract. mrem/yz fract. mrem/yr  fzaczt mrem/yr fzact. mram/yz  £racct mrem/ys  frzace =ram/yz  Izmzs

-60

"~

.1025+00 0.7953 5.450E5-06 0.0060 0.000E+00 $.0000 1.3432-02 0.00531 1.7L1E-02 0.0083 2.124E-03 0.0003 1.8442-24 3.I001
2339 8.2058-05 0.C000 3.953%-02 0.0150 0.0CO0E+J0 0.0000 3$.1792-02 0.0309 9.54C0E~03 0.0036 1.3332-04 9.000% 7.23332-22 2.2322
=239 1.730E-04 0.00C1 4.835E-02 9.0177 0.0002+30 3.0060 9.7332-02 0.0370 1.1422-02 0.0G43 1.6532-04 G.000L 3.4342-32 1.333%
=241 3.337%2-04 0.003% 1.1742-03 0.0004 0.000Z-C0 3.2000 2.4512-03 €.2C33 2.1162-04 0.0091 6.3232-05 0.008C 2.3772-33 1.%27%%
1234 1.7708-04 0.CG3L  .074Z-C2 2.0C41 5.000S+00 2.930C  1.432£-02 $.09333 2.4612-03 0.060% §.2102-33 $.77023 3.49322-1% I.7%21
zal 2.103E+00 0.7355 9.3358-02 0.0372 2.0002-0Q0 3.300C 2.101E-01 0.0755 4.074E-02 0.92i54 3.5442-03 0.0032 1.33I32-31 £.2337

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (2}

As mrem/yr and Fraction ¢f Total Dose Az t = 1.000=+01 years
4

Jatar Tish Radzn 2lant Mag MLk LD Zatn

zdio-

:2lide mram/yz fracs mram/yr  fract. mramiyr  IrzIt. mzram/vr  fract mram/yxr  Iract mram/yr fract mram/yr Zract.
2-80 3.000E-30 0.8630 0.0CCE+00 0.0003 C.000Z+00 0.0000 ©£.000T+C0 0.5CCO  0.000E-00 0.0000 0.0002+J3 0.0030 3.323732
:-233 0.000E+00 0.0000 0.000E+00 0.0000 0.002E-00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0800 0.0002+00 ¢.0CC3o £.3732
1-233%  0.000=+00 0.0CC 0.0G0E+3C 0.00C5 0.000S+00 0.0000 0.0002+30 0.9C0¢ 0.0C0E~0C 0.0000 0.0002+-0C C.2382 Z.3132-30 1 I3l
1-241 9.0G0Z+0C 0.8000 5.00CE+05 0.0008 0.0C0Z-3C 2.038C ©.00CE-00 0.092¢ 0.000E8+30 0.0000 ©£.0002+30 0.0646C0 £.3342-23 1.CCI::Z
-233 3.336T-00 0.2202  0.00CE+CC 0.0083C 0.00602+230 3.000C 0.0008-00 £.082¢ 35.000E=CC 0.C2CC  0.C00Z~00 G.2CC2 3.374Z-I1 T.0Ll30
szal 3.88382-30 3.2783  2.3732-CC 0.0000  3.002Z-2¢ 2.3908  0.CC0E-30 £.3533  3.0002-00 T.2838 5.00Cz-0T 3.30%5 0 I.834Z-370 L.Llt0

3um ©f alli wazar ir
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F1C/33 §99:33 Page L7

amary ¢ RESRAD Cefault Parameters File: FRUPU.RAD
Total Dose Contributinas TDOSEZii,p, 7! for Individual Radionuclides (i) and Pathways (p}
As mremsyr and Fraction 9f Toral Dose At ¢ = 3.000E+J1 yearss
Wazaro Indsepandent Pathways {Inhalatisn excludes radoa!
Ground Inhalacicn Razen ?lant Meat Milk RSN
110~
zlide mrem/yr frace. mrem/yr Zfract. azam/yr  Jract mrem/yr fract mram/yr fract mzem/yzr fract mrem/y:s  fracs

-a0

.039g-01 0.1936

.718E-07 0.00800

2 o] Q.01 0.0000 &6.254E-04 0.0012 9.067E-04 0.0015 1.004=-04 0.0002 3.1325-03% 0.0586C
-238 6.723E-05 0.0001 3.2452-02 0.0605 Q.00CEZ-200 0.3000 6.2472-02 0.1164 7.30LlE-03 €.0145 1.1342-04 0.0002 5.3232-22 0.1212
-239 1.659E-24 0.0003 4.493E-02 3.0838 2.20C=~00 C.0C00 8.7512-02 C.183L 1.9932-02 0.0204 1.3332-04 0.7003 >.1:132-32 C.153%%
-241  6.233E-04 0.3012 1.3372-03 0.0025 3.2CO0E-20 0.3000 2.5352-03 0.0053 1.9232-04 €.0C04 3.3342Z-25 0.0000 2.7335-13 2.6GI32
234 1.009E-G4 J.0002 5.717Z-023 9.01Q37 £.033CZ~-CQ C.2C¢R 1392-03 0.5134 1.301z-03 2.40024 2.2332-33 0.3251  I.1I1%Z-13 0.0034
zal 1.0492-91 0.19S4 3.4332-02 0.1575 {.CJ002-30 T.0000 1.5038-01 0.2933%1 2.1032-02 0.0332 3.866Z-23 0.0043 1.3222-71 0.35.3
Total Dese Contributicns TDCSZ(i,g,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/vyr and Fractisn of Toral Dese Az ¢t = 3.0002+31 years
Wazar Cependent Pazhways
Aazar Tish Radsn Plancz Maeat Milx 2L FaThways”
2210
ciide mrem/yr fracc mran/yr  fract mrem/yzr  Sracet. mram/yr  fracst. mram/yr fract. arem/yr fract. mram/yz Zrace
-89 0.C00E-00 ©.0000 (C.0COE+QQ 0.0C00 O.CCCE+C0 0.0CC0 0.000E+00 0.0080 0.000Z+00 0.C00C 0.08C=-C0 0.00CC 1.2335Z-01 9.1333
:=233 0.00C=Z+20 0.00CC $.20CZ+00 0.09C G.3C02+9C 3.C00C 0.000=+00 0.0300 (€.000=+00 0.0000 0.000E+00 0.00CC 1.8323Z-01 0.313<
:~239 0.0002-30 9.0000 0.0CJOE+C0 0.COCC $.3002-30 0.206C 0.000E8+00 0.CGCO  0.00CZ+00 0.0020 C.O000Z+3C 0.0CC0 2.3432-71 5.4377
:-24% 0.000QE-3C £.0000 92.000E+CC C.00CC  S.003G=Z-CC 2.06C0 $.000E+00 C.C0CC 02.0002+3C 0.00C0 0.00CE+J30 0.0002 ~.3232-23 .71
-234 $¢.0005-30 0.00C0 {.0002+00 0.0030 J.5002-02 0.2093 0.00CE2+00 €.00GC 0.000T+00 $.0C0C 0.0002+00 C€.00C0 2.0812Z-32 0.382:%4
ttal 0.C0CZ-20 0.2C00 0.0C22-00 3.005C 3.20C0T-30 £.3200 0.080E+3C 9.323527 OS.CC3E-C0 2.€300  92.09GE-C0 0.000%  2.338z-T1 L.OTIC

Sum of all water independent and dependent ¢
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mmacy @ RESRAD Cefault Parameczers

Page 18
ile: FRUPYU,RAD

Toral Daose Contribut:ions TICSI!i T} f2z Iagdi-vidual Radionuclizes (i) and 2athways (D!

As mzam’,c ane

ta

zazzisn of Tozal Dese Az ' = 1.00Q02-32 years

dat2: Indegend=2nt Patnways (Inhalatisn excludes radend
Ground laralation Raden 2iant Meat Milk o
sio-
.zlide mrem/yr fracrt. mrem/yc  frack. mrem/yzr ZSract mzem/yr fract. mram/yr fract mrem/yzr frast mrem/yr fracs

-60 .0000

2 3 ] 7.503g-12 0.0000 0.0002+30 0.0000 1.230E-08 0.0000 1.786Z-08 0.0000 2.2532-39 0.0020 2.263£-13 J.000C
=238 3.333=-03 0.0001 1.6212-02 0.0604 35.00CE+CC J.0C00 2.3:72-02 0.0883 3.8562-33 0.0144 S5.633E-03 €.0032 3.243E-22 S.:121%
=239 1.4222-94 0.00C03 3.35%72-02 C.1431 2.9200T-CC 3.0000 5.8312-02 9.209 9.3722-353 0.02339  L.3851Z-34 0.2003  T.3382-82 .2342
-24%  6.9%902-34 0.0026 1.3232-03 0.004% 2.0CC02~-33 0.0000 1.9332Z-03 0.0071 1.592=-34 0.0394 3.1702-24 0.300C 2.4472-73 2.0033
-234 4.0382-33 0.0002 6.37°2-04 C.00Z4 J.3032-033 C.3CC3 5.37€Z-24 0.0822  1.4903E-34 3.0005  3.345T-24 0.0T13 0 3.349Z-73 2.221:
.zal 9.1302-04 0.0034 5.7142-02 0.2128 3.000=+30 0.0000 8.1372-02 0.3052 1.3332-C2 0.0384 3.3535L12-04 0.3021 1.144T-01 J.42%2

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1) and Pathways (g}
A3 mrem/yr and Fraction of Total Dos2 AL & = 1.00C2-02 years
d3z2r Jependan:s 2athwavs
yztar Tisn Raden 2.ant {257 Hilx L1 FEinwast

1io-
.czlide mram/yr  fract. mzam/yr  fract. mrezmyr Iracst mram/yz  fract mrem/yz  Iract mrem/yrs  frsct mrem/yz Zzazt.
=80 9.0032+30 0.0C0C 0Q.C0CZ-00 0.0000 C©.0002+CC C€.0030 0.900E-CO0 €.03C9 0.000E+00 9.00CC 0.GCCOE+3C 0.0000
=238 £.0002-33 0.0C00 0.0CCZ-00 C.CJ000 0©.0002-00 0.000C (.CCCEZ+00 0.000C 0.000E-30 0.00C0  0.0002+30 0.2000
=239 0.00CzZ-20 0.008C 0.0ClZ-00 C.0Q00 D.08CE-C2 2.2200 0.0C8CEZ+C0 0.000C (€.0002-00 0.00C0 €.00GE+00 0.0Q03 A3
2=241 30.0CC=z-27 G5.C0CC C.003=Z+02 C.003C 2. C.3C00 J.200Z+00 0.0000 0.03CZ~-30 0.0200C C.0002+02 0.0300 <£.7522-33 2.0232
-234 9.0002-22 £.080240 0.05%2-0C 0.0Q0C8C .3 C.C000C  0.252E+00 0.0CJ0  2.3CCE-20 $.8000 0.000=Z-30 C.00CC 2.10283-02 3.037¢%
sual 2.30C2-22 2.35C2722  0.217Z+C00 2.300C S.82CE+32 C.05I0  0.7072Z-23 C.0CS0 C.002E-33 Q2.03C47  0.8C0=-00 C.I0CC Z.835IZ-CL 1.00C7

jum of all wasza
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3RAD, Yersion 3.32 Tv Limiz = 3.5 yeac

mmacy : RESRAD Default Parameterzs

Toral Dose Contzidbuliscns TOOSZ(i,g, ! foz Ifadividual Radicnuclides (iY and Pathways {p!

A3 mrem/yr and Fractizn 9f Total Dose2 AT t o= 3,00QE+02

vears
Watar Indagendaat Faznwiys S InRalation axcludas radon!
Grsund Innalazicn Raden 2lanc Meat Milx S0

310~

.zlide mrem/yr £ract. mrem/yr £frace. marem/yr fracs:t arzem/yzr  fract mrem/yr fract mrem/yr fractc mzem/y:s  frace
.~60 0.000E+00 0.0000 0.0002+00 9.0C00 0.0002+00 0.0080 2.145E-25 0.0000 1.2422-24 0.0000 9.00LlE-2& 9.0000 0.030E-C3 9.00G2
.-=233 0.000E-00 0.0000 0.000E+00 0.009C 0.0C0CE~J3Q 0.CC3C0 5.6328-07 0.000C6 2.0222-07 0.00C0 2.821E~L8 0.00C0 O0.8G0Z+00 23.0G00°
~-239 0.000E-00 0.0000 0.0002+00 0.00Q00 2.0302+l0 €.0300 46.5302-06 0.0000 2.3722-36 0.0003 3.0332-39 3.8030 0.0002-30 2.8020
.-241 0.000=-00 0.0000 0.3002+00 0.0040 0€.039€2Z-30 €.323C0  2.18%Z-27 0.0000 3.9242-C3% 0.00Q0C 2.0072-13 0.33C3 0.0002+22 9.933°
-234 0.0002+20 0.0000 C.3522+3C 0.3007% C.0022-22 2.0222  3.3462-73 0.00CC 1.3322-09% 0.3C00  3.2092-10 2.0C002  J.2092-33 2.0:2::
szal 0.0002-30 0.0000 0.CO00Z+30 0.C0GGC Q.30CEZ-Q0 €.0CC2 7.4132-06 0.000C 2.8132-06 0.0000 3.9222-43 £.0CCT  2.17902+22 2.00CT

Total Dose Contributicas TCCSE(i,p,t) fcr Individual Radicnuclides (i) and Pathways (p)

As mram/yr and Tractisn of Total Dose At £ = 3.000E+02 years

Radzn 2lant Masz Milx ALl

iclide mram/yr frac:t. mzem/yz  Irac:t. aram yr Irazs. mram/yr  Iract. mrem/yr {ract mrem/yzr fracc. mram/iyr  frazt
>=-50 0.0002-00 0.0000 ©.0Q0E2+00C 0.CC0C 9.080G52-00 0.00CO 0.00CE~Z0 0.0000 €.0C0Z+0C 0.000C <C.CQO0E+00

i=2383 35.31%2-06 Q.0000 3.1C72-C6é 0.00C0 0.0C80T+0C 0.€330 4.084%Z-37 0.0000 3.8452Z-09 0.0000 1.431E-07

1239 1.3532-10 0.0000 7.1902-10 0.0002 0.002Z-C0 £.039C 1.0412-11 0.0000 S5.752=-14 0.0000 1.268E-13

2=-241 Q.000=2-30C 0.0C0C 0J.0CGE+00C 0.00CT 2.0CG32-3C $.0222 0.0CSE~CO 0.9000 C.0CQ0E+J0 0.08000 G.000E+D0Q

-234 1.0132-21 €.5392 5.9342-02 ©.3443 T.CT2Z-27 0.0277  T.83032-03 C.0433 T.374Z-04 2.2043 2.8328-73

zal L.QI3Z-21 ©.339%3  3.333E-22 003433 C.022Z-02 Z.3222% 7.3032-23 C.C0433 7.373Z-04 £.0643  2.85322-03 $.5L58  1.723Z-l1 L.dCT

W
E]

oI all water independent and dependent pathways.



'SRAD, Version 5.82 Tw Limiz = 3.5 yeaz

.mmazy : RESRAD Defaulr Paramezers

08/19/93% 03:33 Page 20

Tile: FTRUPU.RAD

Watar I[ndegendean 23tnways ‘Inhalaticn exclid2s radon;
Grouad Ianalation Raon 2lant Maa: MIlk 3-:
1dio-
iclide mrem/yr fract. mrem/yr frac:t. mrem/yr fracn mrem/yzr fract. arem/yr frac:t mrem/yr  f£rast mram/y/z Srace

3-890 0.000£~00 0.000C 0.6C0Z+J0
;=239 0.000E+J0 0.0000 0.00%5£+00

Q .0000 0.0062+00 0.0000 ©.0
g.
i~239 0.000E+CO0 0.0000 0.0C2E+00 0.C3CC
0 J
0

0.00060 3.0
.0CGZ+-C0 0.0006 2.4
9
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o
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1
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LSRN o}

1=241 0.000£+30 0.0000 0.000Z+20
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< O O

$2-00 0.0688 2.3092-90 0.8030

o o o o o
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o
O
[w)

(&7

<Q

[w]

)
OO O

<o

0CE+00 GRZ-22 2.0030 <T.30%z~73 2.990:
-234 0.0002+69 0.0000 QJ.0272+00 Q3¢ 332220 3025 LI0CE-0D 0.0C00  D.3002-330 0.2330  2.2603T-11 2.300C D.I3tzZ-zs L.Iont
stal 0.00C=Z+00 0.0000 0.0C%2+00 0.0CCQO 0.000Z+00 C.0304C G.0022-00 0.0006 4.0GOE-CO J3.0C33  $.0922-23 C€.330C8  0.30592-23 2.3622
Total Dese Contributions TDOSE(i,p,t) for Individual Radisnuclides (i) aad Pathways i{p)
As mrem/yrz and Tracticn of Tozal Dose Az t = 1.J00Z-C3 years
Aater Cependent fathways
Wztar Tish fadon 2lant R Milx ALL Tathwsys”t
adio-
:clide wmrem/yz fracs. mram/yz  frascs. aram/yr  fract wzan/yr  frzacs mzam/yr Zracso mrem/yr fracst
"3-60 0.0C0=+30 0.0C00 0. 0.C0C=-00 0.9332 O 0.0035 = 305050 2.38CZ~22 C.350C ¢
3=233 1.3732-05 0.C001 3. ¢.3300=-00 0.0%2) L. 0.0350 $.0020 £.0092-33 0.0282 =
1-239 3.2322-93 0.00C9 2 0.0C2Z+2C 0.COC2 6.3332-C9 0.008¢C  1.7332Z-32 £.C330 6.%432-13 C€.0000 32
4=241 1.5172Z-13 §.0080 § 3.8022-23 C.0550% L 0.0348%  LUL24Z-12 2.4007  4.234=Z-12 0.0CSC 2
-234 1.6742~23 ¢C.1 1 $.2C32-33 ©.5GCC  1.233Z-34 0.03338 3.7242-33 C.320Z7 3.3i1iz-l3 08,7223 .32
stal 1.8782-33 0.1114 1.3132-02 C.3733 $.3032-0C £.90°0  1.233Z-34 0.06C03F  3.324T-03 0027 3.317Z-03 002923 L.323Iz-IzollsIie

‘Sum of all watar independent and depeadsant ganhways.



3RAD, Version 5.82 Tw Limit = 3.5 vyear 93/10/99
mmazy : RESRAD Default Parameners

09:33 Page 21
File: TRUPU.RAD
Dosa./Scousce RATi13 Summad Jver ALL ?3tnways

Radiznuclide Tonwrsisutions Iadicazas

23R, 1 dmrem/yzy/igCl/ gt
} (3 Fraction® o= §.060E2-00 1.C00Z+3) 3.JI0S-30 1.J0302-00 3.0CCE+01 1.000Z-31 3.7008+02 1.)555-233

-§0 Co-53 1.000E+30 3.502E+00 3.2622+00 5.1172-00

i~
-
w
w
(9]
[
[l
[=)
e
(=]
w
ra
0}
]
(&)
—
)8
-
w
(<))
34}
1
o
a
v
w
.
RN
[LH
'
[
do
o
O
(=]
o
(9]
t
[=]
[+

~238 Pu-233 1.000E+C0 2.355£-01 2.329E-01 2.2778-01 2. 7.5912-02 7.6782-07 0.000E-0Q0
-238 U-234 1.000E+00 J.600E+QQ 1.5138-07 4.3732-07 1. 2.086355-95 9.5132-06 2.535E-C6
=233 Th-230 1.000E-QO 3.0002+00 9.0312-13 7.7732-12 7, 2.3212-03% §.1538-12 9.247=2-10
-233 Ra-226 1.0COE-Q0 3.000E+0C 1.4872-13 3.3425-13 1, 3.5808-3% 1.5372-13 3.7912-C7
=233 Pb-213 1.0C0E-20 5.3002-3C 3.1172-17 1.33312-13 3 4.8352-17 1.8012-03 2.1412-35
-233 S$DSR{i: 2.3332-01 2.3232-31 2.277z-0 2 7.2312-02 3.7372-34 3.3352-04

-239 Pu-233 1.0002+00
~239  U-235  1.000E£+00
1
1

"~

-5148-01 2.3492-01 1.333=-3:
.4072~0% 1.043=2-08
.255~12 3
.821E-13 4.0538-12
.5138-01 2

.501E-01 2.5%22-01 2.373£-0
.000E+Q00 4.9072-1C 1 0
.000E+CQ 5.662E-14 5.
-900E+0Q 4.551E-16 1

2.5922-0: 2

=239 Pa-231 .Q00E+QO
=239  Ac-227 .000E+Q0
-239 IDSR{j})

0o o O N

.5708-11
.3498-C1 1.8392-21

[ECT N T R
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1
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o w
wOw W W
w R W W O

o

N O

~N)
N
o
oy
™

L]
o
¥

=241 2u-24:1 1.000Z-3¢ z.
=241 Am-24T 0 1.0002-32 Lo
=241 Np-23° 1.00CE-22 .
=241 ©U-233 1.000g-30 ;

[

=241 Th-229 1.000E-23
41 TDSRIS:

w

~241  Pu-241
-241 Np-237
=241 U-233
=241 Th-229%

=241 TDSRII:

13
[}
[
as
(8]

.G00z+00
.G0C=z+2¢C

L273z-14

£
wn
o
(9]
)
(=N )
u
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w
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da
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~Z34 C-234 1.20C02-2¢C

W

S2-02 5.3442-0Z 3.5042-02 3.6732-02 2.033E-02 2.0462Z-33 1.7223-31 1.1422-7%
-234 Th-230 1.000E+C0 ©.0002+00 6.3CCE-07 1.809E-06 5.370E-C6 1.1942-05 1.7635-33 1.634Z-07 3.353Z-06
-234 Ra-226 1.000E~0Q 0.00CE-00 1.5842-03 1.3%52-07 1.3372-36 3.0562-06 3.6303-05 1.707E-05 1.3475-03
-234 Pb-210 1.000E+00 0.0002+00 6.845E-11 1.513E-09 4.423E2-03 7.1862-07 5.4732-06 1.7262~05 1.369:2-02
-234 ZDSR(]) 3.519E-02 5.3442-02 5.0042-02 3.976E-02 2.061E-02 2.1068-03 1.7225-01 1.504E-02

3izanch Fraction is the cumulative factor for the j't principal radicnuclide daughter: CUMBRI(3) = BRF(L1)*BRT(2}" ... 2R3

“2 DSR includes contributions from asscciated (half-lifs S 3.5 yrl Zaughters.



ISRAZ, Version 5.32 Tw Limit = 0.5 yeas 33710739 09:33
.mmacy : RESRAD Cefault Parameters

Page 22
File: FRUPU.RAD

Single Radiocauclide Scil Guidelines G(i,t) ia pCi/g

Basic Radiation Sosa Limi: :

zlide

1] t= 0.0002-2 1.000z+90 3.230E+-3¢C PN L T 3.33%g-31 L.2C02-02 3.30%z-02 L.icce-
:=g0 2.8042+30¢ 3.0262+00 4.02372-39 L. lTlEeC 2.37iE-32 9.0712-05 -*1.1312-13 ~l.13i:2-1%
.-238 1.0822+02 1.0748+02 1.393E+22 1..332-02 1.3338-02 3.2%3z-02 2.53342-28 1.17¢
=239 9.6132+01 3.6458+01 9.710E+0L 9.943E+01 1.064E+02 1.3608+02 2.776E+06 7,101
=241 4.9662+03 4.778E+03 1.471E+03 3.315E+03 3.247E+03 3.697E+03 9.6772+07 9.735
-234 4.530E+02 4.673E+02 4.996E+02 5.233E+02 1.213E+03 1.137£+04 1.4312-02 1.862

2T specific activizy limis

Summed Dose/Source Ratios DSR(i, 2! in {(mzem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) ina sCi/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 0.CO0E+00 years : Ae !

:clide Initial tmin OSR{i,tmin) G{i,tmin) OSR{i,tmax) G(i,tmax;
i) oCi/g (vears) veCi/g: (eCi/3i
1=68 1.000=-C2 0.200z-32 3. 2.8342-C2
i-233  1.0902-33 3.0832+00 2.33 z 3 1.0622+G2
:-239% 1.000E-0¢C 0.0002+0¢C 2.801E-0L 9.5132-01 2.601Z-01 9.613zZ+)1
=241 1.000£+0C 40.33 = 0.03 T.7952-33  3.2332-03 5.0342-93 1.98&z+33
-234 1.0¢02+00 701 £ 1 2.331E-C1 9.738S+401 3.5198-02 4.5302Z+02




Version S

RESRAD

.82

Default

fila: TRUPU.RA
adividual Nuciide 2cse Summad Cwar ALL Jacznawayi
Parent Nuclide and 3rzaacn Fras:tiocan Iladicated '
:Lile Parent BRT(L) SCSE i, %, mIam/ys
3 {iy = 0.7QC02-3Q0 1.00CE-20 3.00CE-20 LL000T 01 3.23002-0L 1.CO0E-32 3.323E8-02 1.950E-33
30 Co-6C 1.00C82+00 3.502E+30 8.2522-00 6.1172-30 2,1332+00 1.034E-01 2.7382-04 1.3458-24 0.9C0E+20
-233 Pu-238 1.0C0=+00 2.3532-01 2.3292-C1 2.2772-01 2.1042-901 1.630E-01 7.531E-02 7.6752-07 0.CCOE~0Q
J34 Pu-239 1.000%+0Q0 0.0002+00 1.5132-27 4.373z-07 1. 6 2.49642-06 2.
234 U-234 1.30¢=z-C0 5.3122-02 5.3442-02 2.204E-22 3. 32 2.359£-02
134 £oosE (i $.3192-82 5.3445-32 3.0042-22 3.3732-32 2.0532-02 2
-230 Pu~-233 1.C0CE+00 .20¢=-3C 9.031z-13 *° TLTIRE-LL 3.2312-10 2. 5.L1532-12 $.2472~1
-230 U-234 1.00CE+QC 3.0C0Z-20 6.30C=-27 1,393 5.3702-06 1.1942-C5 1.763Z-05 1.534%-27 3.3432-05
-230 TDOSE(j): 0.0002+30 6.3002-07 1.3092-06 5.3708-06 1.1942-05 1.7632-05 1.6342-07 3.364E-05
26 Pu-238 1.000E+00 .000=Z+00 4372-14 3.962z-1 232-11 2.667£-10 52-09% 1.3372-10 3.
2

-24:
-241
-241

=241

-237
~-237
-237

-233
=233
-233

~229
.-229
=229

U-234 1
£OCSZ (3¢

Pu-233

b

Pu-233 L

Pu-241 1.

Pu=-2421

TDOSE(3) :

Pu-241 1.

Pu-241 1.
Pu-241 2.

TOOSE (41 :

2u-241 1.
2.

Pu-241
ZDOSE(]) :

Pu-241 1
Pu-241
TLOSE{j}:

2.

.000=z~30

(=]
(o]
3
()

i
+
[}

<
o
(&)
m
[]
O
<

.C00=Z+3T

.0Q0E+00

000E+Q0
450E-05

.000E+QQ
4508-05

O [& NS BN )

')

w 3

w

<

.00C¢2-J0

.2852-30

A A
LUL-utl
AAN_AA
I0CzZ-C8

A
23C=z-30
fa1 e
531=-31

.0342-03
.2332-07
.3342-03

.00CE+00

-

S342-83
1.3342-23
S

()Y

o

[T

0.000E+00 8
0.000E+00
0.C002+00

.0002+00

0.000E+0Q
0.000E+00

.000E+00
.00CE+Q0
.000E+00

.783z-17
.1308-~13
.9032-17

.311e-290
.890E-22

.3902-20

Z.373z2-3:
1.333zZ-30%
3.2322-13
1.013E-13

.3142-03
.3572-07

e

@W o

o

—-

~ L

2

~J

[T =

23372 2
SlinTLl

.9132-14
.7732-17
.826E-14

©.0352-95
$.2372-05

[33]

b e

a —

.7582-07
.877z-10
.7622-07

.2498-13
.1572-18

.244E8-13

.5328-15
.220E-17
.9%94E-15

w

o

i~

[N
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[o 2NN * B+ )}

23:12-17
029z-21
2322-17

<

(W]

[

<

(el
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[ I o)

[2S IR N (N

iF(1) is the branch fraction of the paren: nuclide.



aRAD, Version 3.32 T Limi
.mmazry @ RESRAD Default Pacametercs
Iadividual Nucl

ida 304
3

Facenl Nuclide and

Tangy

o

3.3 . 2Cl/g
; 1= 2.0802-00 L.300Z-00 3.0032-00 L. IS02-d1 3.0002-01 1.80CE-02 3.9305-02 1.0005+33

-43 Cc-59 L.00CE~00 £-01 1.1128-02 3.0732-07 2.3022-2C 0.0C0E+00

.=238 2Pu-233 1.000E-00

e
o
o
[}

U]
1
<
o
g
<
<
ovs
m
]
<
—
L
<)
<
4

(U]
]

<

—

w

(@]

234 ?u=-233 1.C00E+0CQ 9.0002-0C 2.7772-26 7.9932-06 2.3392-05 4.646Z-05 4.301S-05 5.6732-05 3§ 4432-09
<234 U-234 1.000z+00 1.3002+00 2.8332-01 2.0972-01 7.2342-01 3.330S-91 4.2515-02 ".7382-05 1 3742-14
-234 PESOR 1.9022-00 $.8332-01 3.037z-31 103.3312-00 4.2462-22 3 €.3432-C3
=236 2u-233  L.0C0E-CH 2.2C02-00 1.2532-11 1.1022-13 1.114Z-0% 7.7295-09 3.338E5-C3 T.5042-33 7.9635-03
-230 U-231 1.€C0Z+90 6.0022-00 5.3812-06 2.377E-35 7.7:192-35 1.7453E-C4 2.7258-04 2.3312-34 2 7732-04
~=230 ¥S{3): 0.00C=-00 3.881E-06 2.5772-05 7.719E-05 1.745E-04 2.726E-04 2.832Z-C4 2 7782-04

3=226 Pu-233 1.0002+00 .000E+00

0 1.916E~15 1.76832-14 1.597E-12 3.2842-11 4.9235-10 1.9042-0% 2.124Z-09
3=226  U-234 1.000=+00 0.C002-00 1.9192-C3 1.5732-08 1.686E~07 1.108E-06 4.9342-05 7.4392-06 7.4142-058
~226 73’3 C.0C3=-30 1.9132-033 1.5733-23 1.6862-27 1332-C5 4.3332-37% 7.4412-24 7.4168-05
-3 L.08%E-C0 2.002Z430 L.o4042-17 1.232Z-13 1.17SZ-13 5. 2.3302Z-17 1.221Z-73 1.3587I-09
-2i3 .32332-03 S.0532-30 1.%73T-11 3.102T-12 L.EiTE-l: 2 2.7332-08 3.433Z-7¢ 5.453I-35
-2l 2.5008-33 1.3973E-10 30100213 1.5172-23 2 2.7342-086 $.434Z-04 5.3732-0%8
=239 Pu-232  1.308I-C0 1-0002~30 2.9302-01 3.333T-21 9.797E-01 9.4042-01 3.1432Z-01 3.4392-01 1 29¢E-0L
-233 Pu-233 1.JC0E-CQ 0.0C0Z-0C 9.730Z-10 2.3332-09 3.7422-0% 2.0372-08 3.4605-03 2.8473-33 6.3262-49
=231 ?u5-233  L.500Z=08 ©.2002-00 1.0282-14 2.9542-14 3.3332-13 $.9625-12 2.339T-11 2.7435-11 5.4332-12
=227 Pu-l3: 0 L.33IT-32 S.3302-22 1.57%E-14 Z.T04Z-13 3.I33T-14 1.195T-132 3.3343-12 L.3I7Z-10 2.5112-12
=231 Pu-24T - 1.0320E-00 1.302z-3¢C 32 I 3.5%3z-2L I38z-I1 2.
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‘tle : Default Case for RESRAD-BUILD - FCH A AT

wput File : C:\WINBLD\FRROOM1A.I ,ﬁﬁn-awuo%oorhr Foa
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* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:49 Page: 0- 1
‘itle : Default Case for RESRAD-RBUILD

nput File : C:\WINBLD\FRROOM1A.I

—_— RESRAD-BUILD Input Parameters =
Number of Sources : 1
Number of Receptors: 1
Total Time : 3.650000E+02 cays
Fraction Inside : 2.500000E-01

Receptor Information

‘eceptor Room X Vi z FracTime Inhalation Ingestion(Dust)
(m} [m] [m] (m3/day] fm2/hr}
1 1 15.00¢0 25.000 1.000 1.000 1.80E+0L 1.00E-0¢

== Receptor-Source Shielding Relationship =

Receptor Scurce Density Thickness Materizl
[g/cm3] (cm]

1 1 2.40E+00 O0.00E+00 Concrete



E RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:49 Page: 0- 2
itle : Default Case for RESRAD-BUILD

aput File : C:\WINBLD\FRROOMIA.TI

)

Building Information

Building Air Exchange Rate: 8.00E-01 l/hr

Height (m] Air Exchanges [m3/hr]
Area [m2]

IE R A S SRS ERE RS EEREREREEEES S EEEE SRS

*
*
* ‘ <=Q01: 3.60E+03
Hl: 3.000 * Room 1 * Q10 : 3.60E+03
* LAMBDA: 8.00E-01
Areal500.000 *
*

R EE R SRR EEREEE R ERREEEEEEE R EE RS S

Deposition welocity: 1.00E-02 ([m/s] ‘Resuspension Rate: 5.00E-C7 {1/s]



* RESRAD-BUILD Program Output,

Version 2.36 08/11/99 08:49 Page: C- 3 4
itle Default Case for RESRAD-BUILD
1put File C:\WINBLD\FRROOM1A.I
Source Information
Source: 1
Location:: Room 1 x: 15.00 y: 25.00 z: 0.00(m]
Geometry:: Type: Area Area:1.50E+03 [m2] Direction:
Pathway
Direct Ingestion Rate: 0.000E+00 (1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 5.000E-0C1
Time to Remove: 3.650E+02 (day]
Contamination::
Nuclide Concentration Dose Conversion Factors
Ingestion Inhalation External External Submersion
(Surface) {(Volume)
[pCi/m2] [mrem/pCi] [mrem/pCi] (mrem/vr/ [mrem/yr/ [mrem/yr/
(pCi/m2)] (oCi/m3)] (pCi/m3) ]
CE-144 1.000E+00 2.110E-05 2.160E-04 6.830E-06 2.030E-07 3.290E-04
I-129 1.000E+00 2.760E-04 1.740E-04 3.020E-06 8.110E-05 4.450E-05
TC-89 1.000E+00 1.460E-06 8.330E-06 9.130E-09% 7.860E-11 1.900E-07
NI-59 1.000E+00 2.100E-07 2.700E-06 0.000E+00 O0.000E+00 0.000E+0QO
C0O-60 1.000E+00 2.690E-05 2.190E-04 2.750E-04 1.020E-05 1.470E-02
C0O~57 1.000E+00 1.180E-06 ¢.070E-06 1.350E-05 3.140E-G7 ¢&.550E-04
Cc-1¢ 1.000E+00 2.090E-06 2.090E-06 1.880E-09 8.420E-12 2.620E-08



RESRAD-BUILD Program Output,

Version 2.36 08/11/99 08:50 Page: 1l-

SoA

tle Default Case for RESRAD-BUILD
put File C:\WINBLD\FRROOM1A.IEvaluation Time: 0.00000C
= Assessment for Time: 1 =
Time =0.0CE+0Q0 vyr =
Source Information
source: 1
Location:: Room : 1 x: 15.00 y: 25.00 =z: 0.00 {m]
Geometry:: Type: Area Area:1.50E+03 {m2] Direction:
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01 :
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
(pCi/m2]
CE-144" 1.000E+00
I-129 . 1.000E+00
TC-99 1.000E+00
NI-59 1.000E+00
CO-¢60 1.000E+00
CO~-57 1.000E+00

L— L&
N~ -2

.000E+00

years

A

* %



RESRAD-BUILD Program QOutput, Version 2.36 08/11/99 08:50 Page: 1- 2
zle : Default Case for RESRAD-BUILD

out File : C:\WINBLD\FRROOMIA.IEvaluation Time: 0.000000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

(mrem]
Source Total
1 ,
eceptor 1 4.,9E-05 4.9E-05

otal 4.9E-05 4.9E-05

(@)



RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:50 Page: 1-
.tle : Default Case for RESRAD-BUILD

3 7 ok
put File C:\WINBLD\FRROOM1A.IEvaluation Time: 0.000000 years
Patnway Detail of Doses
[mrem]
urce: 1
Receptor External Deposition Immersion ' Inhalation Radon Ingesticn
1 4.22E-05 1.68E-06 8.13E-09 1.98E-06
Total

0.00E+00 3.28E-06
4.22E-05 1.68E-06

8.13E-09 1.98E-06 0.00E+00 3.28E-06



RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:50 Page: 1- ¢
zle : Default Case for RESRAD-BUILD

out File : C:\WINBLD\FRROOM1A.IEvaluation Time: 0.000000 years

Nuclide Detail of Doses

{mrem]

ilrce: 1

Nuclide Receptor Total

1
Z-144
CE-144 1.595-06 1.59E-05%6
-129
I-129 4.42E-06 4.42E-06

2-99

IC-99  4.77E-08 4.77E-08 ~en (’ 4// {)
I-59 = N / Pa/™

NI-59 1.27E-08 1.27E-08

0-60

C0-60 4.13E-05 4.13E-05
J-57

20-57 1.80E-06 1.80E-0%
._ld

c-14 2.99E-08 2.99E-03



RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:50 Page: F- 1
tle : Default Case for RESRAD-BUILD
put File : C:\WINBLD\FRROOM1A.I

el
4]
w
r
(18
7
(03]
[
(]
-
(W)
(w)
O
w
®
3
'J
=3
(]
=
b
U
'._l
(D
w

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time ([yr]

0.00E+00
1 4.92E-05

Receptor Dose/Yr Averaged Over Exvosure Duration

(mrem/yr)

Evaluation Time ([vyr]
0.00E+00Q
4.92E-05
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* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:53 Page: 0- 0 : 1
itle : Default Case for RESRAD-BUILD CHAEAT
nput File : C:\WINBLD\FRROOM1P.I ﬂs/gz;— Dart b fvT’)uT"

FOR. TRAVSveAfuies

1

RESRAD-BUILD Table of Contents

1n

Input Parameters...........oeciiinnnennnn 0-1

For Each Time (I) ..t iiineeeinnnnnn
Time Specific Parameters.............. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ I-4

Full SUMMATY.. ..ot eeroeeannnns e e . F-1



« RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:53 Page: (- 1
itle : Default Case for RESRAD-BUILD
aput File : C:\WINBLD\FRROOM1P.T

RESRAD-3UILD Input Parameters =

Number of Sourcses

Number of Receptors: i
Total Time : 3.650000E+02 dzys
Fraction Inside : 2.500000E-01

Receptor Information

eceptor Room X Y z FracTime Inhalation Ingestion(Dust)
(m] [ﬂ (m] (m3/day] (m2/nr!
1 1 15.000 25.000 2.000 1.000 1.80z+CL 1.00E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness Material

(g/cm3] (cm]

1 1 2.40=+00 0.00E+090 Concreze



~ RESRAD-BUILD Program Qutput, Version 2.36 08/11/99 03:53 Page: 0- 2
itle : Default Case for RESRAD-BUILD
1put File : C:\WINBLD\FRROOMI1P.I

Building Information

Building Air Exchange Rate: 8.00E-01 1/hr

Height (m] Air Exchanges [m3/hr]
Area [m2]

I E R B EREEREEREEREEEE SRR RIS A
*
*

*

*

* <=Q01: 3.60E+03

Hl: 3.000 * Room 1 * Q10 : 3.60E+03
* LAMBDA: 8.00E~-01 *

Areal500.000 * *

* *

IR R RS EESEEEREEREX SRR R EREEEE S S SRS S

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.002-07 (1/s]



~ RESRAD-BUILD Program Output, Version 2.36 08/11/99 038:53 Pag=e: G- 3 4
itle Default Case for RESRAD-BUILD
aput File C:\WINBLD\FRROOM1P.TI
Source Information
Source: 1
Location:: Room : 1K 15.00 y: 25.00 z: g.000m}
Geometry:: Type: Area Area:1.50E+03 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction releassd to air: 1.000E-01
Removaple fraction: 5.00C=z-01
Time to Remove: 3.65C0E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
Ingastion Inhalation External External Submersion
(Surface) - (Vclume)
{oCi/m2] (mrem/pCi] {mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2) ] (PCi/m3}] (pCi/m3)]
CM-243 1.000E+00Q0 2.510E-03 3.070E-01 1.480E-05 3.650E-07 6.880E-04
PU-241 1.000E+00 6.850E-05 8.250E-03 6.070E-10 1.180E-11 2.560E-08
AM-241 1.000E+00 3.640E-03 4.440E-01 3.220E-06 2.740E-08 G.570E-05
PU-239 1.000E+00 3.540E-03 4.290E-01 4.290E-08 1.850E-10 4.960E-07
PU~-238 1.000E+00 3.200E-03 2.920E-01 9.800E-08 92.480E-1} 5.710E-07
NP-237 5.000E+00 4.4408-03 3.400E-0X 2.62C0Z-05 &£.880=Z-07 L.Z3Z-03
. U-233 0.000E+00 2.670E-04 2.230E-01 1.9550=Z-05 4.7402-07 5.033=2Z-0¢
U-234 1.000E+00 2.830E-04 1.320E-01 8.750z-08 2.5208-10 §8.9230zZ-07
U-233 0.000E+00 2.890E-04 1.350E-01 8.380E-08 8.750E-10 1.910E-06
PA-231 0.000E+00 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
TH-230 0.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
TH-229 0.000E+00 4.030E-03 2.160E+00 3.680E-05 9.870E-07 1.720E-03
AC-227 0.000E+00 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 0.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 0.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05
CO-60 1.0008E+00 2.690E-05 2.190E-04 2.7502-04 1.020E-05 1.470E-02



* RESRAD-BUILD Program Output,

Version 2.36 08/11/99 08:54 Page: 1- 1

itle Default Case for RESRAD-BUILD
aput File C:\WINBLD\FRROOM1P.IEvaluation Time: 0.000000 years
_— Assessment for Time: 1 =
—_— Time =0.C0E+00 yr =
Source Information
Source: 1
Location:: Room 1 x: 15.00 y: 25.00 z: 0.00 [m]
Geometry:: Type: Area Area:1.50E+03 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01 _
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [dav]
Contamination:: Nuclide Concentration
[pCi/m2]
CM-243 1.000E+00
PU-241 1.000E+00
AM-241 1.000E+00
PU~-239 1.000E+00
PU-238 1.000E+00
NP-237 C.000E+00
U-235 0.000E+00
U-234 1.000E+00
U-233 0.000E+Q0
PA-231 0.000E+00
TH-230 0.000E+0Q0
TH-229 0.000E+0O0
AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
CO-60 1.000E+00



“* RESRAD-BUILD Program Output, Version 2.36 08/11/99 (08:3
‘itle : Default Case for RESRAD-BUILD
‘nput File : C:\WINBLD\FRROOM1P.IEvaluation Time: 0.000000

4 2zge:

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

(mrem]
Source Total
1 _
Receptor 1 6.8E-03 6.8E-03

Total 6.8E-03 ©6.8E-03

.
i- 2

years

N



T
1
I
3

~)
*
*

* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:54 Page: I- 3

itle : Default Case for RESRAD-BUILD
C:\WINBLD\FRROOM1P.IEvaluation Time: 0.000000 vears

aput File
Pathway Detail of Doses
{mrem]
oJurce: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 4.13E-05 1.69E-06 8.24E-09 6.65E-03 8.35E-27 1.37e-04

Total 4.13E-05 1.69E-06 8.24E-09 6.65E-03 8.35E-27 1.37E-C4



RESRAD-BUILD Program Qutput, Versicn 2.36 (08/11/99 08:54 Page:
tle : Default Case for RESRAD-BUILD
C:\WINBLD\FRROOM1P.IEvaluation Time: 0.000000

put File

urce: 1
Nuclide

‘M-243
CM-243
2U-241
PU-241
M-241
AM-241
20-239
PU-239
2U-238
PU-238
=234
U-234
20-060
CO-¢0

Receptor
1

1.20E-03
3.15E-05
1.77E-03
1.71E-03

1.55E-03

5.19E-04

Nuclide Detail of Doses

[mrem]

é"“f“‘ /(p (‘ /A9->



~ RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:54
itle : Default Case for RESRAD-BUILD
aput File : C:\WINBLD\FRROOM1P.I

Page:

RZSRAD-BUILD Dose (Time) Tables

n

Receptor Doses Received for the Exposure Duraticn

(mrem)

Evaluation Time (yr]
0.00E+Q0

1 6.83E-03

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/vyr)

Evaluation Time [yr!
0.00E+00
1 6.83E-03

-3

—

R

1

e



Isotope
Cs-137
Cs-134
Ag-110m
Sr-90
Zn-65
Ni-63
Co-60
Fe-55
Mn-54
H-3
Cel44
1129
Tc99
Ni59
Co57
C14

Source #

1
1.02E-05
2.66E-05
4.54E-05
6.75E-06
9.53E-06
3.04E-08
4.13E-05
1.35E-08
1.40E-05
9.87E-10
1.59E-06
4 42E-06
4.77€-08
1.27E-08
1.80E-06
2.99E-08

Receptor 1

Resrad Build results - "room1”
Multi isotope / receptor / source summary
DCGL Calculation

total

DCGL

DCGL

dpm/100cn dpm/100cry dpm/1 00cm?2
/25 mrem /15 mrem

mrem/pCi/r /mrem

1.02E-05
2.66E-05
4.54E-05
6.75E-06
9.53E-06
3.04E-08
4.13E-05
1.35E-08
1.40E-05
9.87E-10
1.59E-06
4 42E-06
4.77E-08
1.27E-08
1.80E-06
2.99E-08

5.29E+09
7.77E+08

2.16E+03
8.27E+02
4.85E+02
3.26E+03
2.31E+03
7.24E+05
5.33E+02
1.63E+06
1.57E+03
2.23E+07
1.38E+04
4.98E+03
4.61E+05
1.73E+06
1.22E+04
7.36E+05

5.4E+04
2.1E+04
1.2E+04
8.1E+04
5.8E+04
1.8E+07
1.3E+04
41E+07
3.9E+04
56E+08
3.5E+05
1.2E+05
1.2E+07
4. 3E+07
3.1E+05
1.8E+07

3.2E+04
1.2E+04
7.36+03
4.9E+04
3.5E+04
1.1E+07
8.0E+03
2.4E+07
2. 4E+04
3.3e+08
2.1E+05
7.5E+04
6.9E+06
2.6E+07
1.8E+05
1.1E+07

>’
%> o Q3¢4
D343

¢ sy yay it

ot YA

Now 3zeym 3IHL
“190qg v1l3d §5°%

Leo@& 44234
}},Lﬁyl ©)13)

L32ASH 34 S



Isotope
Cs-137
Cs-134
Ag-110m

© Sr-90

Zn-65
Ni-63
Co-60
Fe-55
Mn-54
H-3
Cel44
1129
Tc99
Ni59
Co57
Cc14

Filter

14.18
0.23
44
0.1
0.8
0.73
40.99
8.35
2.56
2.95
0.11
0

0
0.02
0.02
0
75.45

Resrad Build results - "room1"

Multi isotope / receptor / source summary
10CFR61 DCGL adjustment example

Receptor 1 fraction
Sludge mix DCGL(25) adjusted

5.4E+04
2.1E+04
1.2E+04
8.1E+04
5.8E+04
1.8E+07
1.3E+04
4.1E+07
3.9E+04
5.6E+08
3.5E+05
1.2E+05
1.2E+07
4.3E+07
3.1E+05
1.8E+07

2.6E-04
1.1E-05
3.6E-04
1.4E-06
1.4E-05
4.0E-08
3.1E-03
2.0E-07
6.5E-05
5.3E-09
3.2E-07
0.0E+00
0.0E+00
4.6E-10
6.5E-08
0.0E+00
3.8E-03

%

6.9E+00
2.9E-01
9.6E+00
3.6E-02
3.7E-01
1.1E-03
8.1E+01
5.4E-03
1.7E+00
1.4E-04
8.4E-03
0.0E+00
0.0E+00
1.2E-05
1.7€-03
0.0E+00
1.0E+02

Beta
Factor

(=]

S ' o
MO O~ ONORO 2O N A -

o

Adjusted

DCGL
3.7E+03
6.1E+01
1.2E+03
5.8E+01
2.1E+01
0.0E+00
1.1E+04
0.0E+00
6.7E+01
0.0E+00
5.8E+01
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
1.6E+04 Adjusted Combined DCGL



t1/2

Isotope  years

Cs-137 30.2
Cs-134 2.06
Ag-110m 0.69
Sr-90 28.8
Zn-65 0.668
Ni-63 100
Co-60 5.27
Fe-55 2.68
Mn-54 0.855
H-3 12.3
Cel144 0.78
1129 1.57E+07
Tco9 2.14E+05
Ni59 7.50E+04
Co57 0.742
c14 5730

decayed
Filter

12.643
0.043
0.029
0.098
0.004
0.705

21.239
2.292
0.044
2.226

0.001

0.000
0.000
0.020
0.000
0.000
39.344

Resrad Build results - "room1"

Multi isotope / receptor / source summary
10CFR61 DCGL adjustment example with 5 years of decay

Receptor 1 fraction
Sludge mix DCGL(25) adjusted

5.4E+04
2.1E+04
1.2E+04
8.1E+04
5.8E+04
1.8E+07
1.3E+04
41E+07
3.9E+04
5.6E+08
3.5E+05
1.2E+05
1.2E+07
4 3E+07
3.1E+05
1.8E+07

2.3E-04
2.1E-06
2.4E-06
1.2E-06
7.7E-08
3.9€-08
1.6E-03
5.6E-08
1.1E-06
4.0E-09
3.7E-09
0.0E+00
0.0E+00
4.6E-10
6.1E-10
0.0E+00
1.8E-03

1.3E+01
1.1£-01
1.3E-01
6.5E-02
4.2E-03
2.1E-03
8.7E+01
3.1E-03
6.2E-02
2.2E-04
2.0E-04
0.0E+00
0.0E+00
2.5E-05
3.3E-05
0.0E+00
1.0E+02

o o

MO0 OCNORO A0 2N - =

o

Adjusted
DCGL
6.9£+03
2.3E+01
1.6E+01
1.1E+02
2.4E-01
0.0E+00
1.2E+04
0.0E+00
2.4E+00
0.0E+00
1.4E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

1.9E+04 Adjusted Combined DCGL




DCGL Calculation - Transuranics

Receptor 1 . DCGL DCGL
Source # total dpm/100cn dpm/100crr dpm/100cm?2

Isotope 1 mrem/pCi/r /mrem {25 mrem /15 mrem

Cm243 1.20E-03 1.20E-03 1.83E+01 4.6E+02 2.8E+02
Pu241 3.15E-05 3.15E-05 6.98E+02 1.7E+04 1.0E+04
Am241 1.77E-03 1.77E-03 1.24E+01 3.1E+02 1.9E+02
Pu239 1.71E-03 1.71E-03 1.29E+01  3.2E+02 1.9E+02
Pu238 1.55E-03 1.55E-03 1.42E+01  3.5E+02 2.1E+02

U234 5.19E-04 5.19E-04 4.24E+01 1.1E+03 6.4E+02




Isotope
Cs-137
Cs-134
Ag-110m
Sr-80
Zn-65
Ni-63
Co-60
Fe-55
Mn-54
H-3
Ce144
1129
Tco9
Ni59
Co57
C14

Receptor 1
Source #
1
0.0000102
0.0000266
0.0000454
0.00000675
0.00000953
0.0000000304
0.0000413
0.0000000135
0.000014
0.000000000987
0.00000159
0.00000442
0.0000000477
0.0000000127
0.0000018
0.0000000299

Resrad Bu
Multi isotope

DCGL Calculation

total
mrem/pCi/m2
=SUM(B7:D7)
=SUM(B8:D8)
=SUM(B9:D9)
=SUM(B10:D10)
=SUM(B11:D11)
=SUM(B12:D12)
=SUM(B13:D13)
=SUM(B14:D14)
=SUM(B15:D15)
=SUM(B16:D16)
=SUM(B17:D17)
=SUM(B18:D18)
=SUM(B19:D19)
=SUM(B20:D20)
=SUM(B21:D21)
=SUM(B22:D22)

=G7/E7
=G8/E8

dpm/100cm?2
/mrem
=1/(E7*100)*2.2
=1/(E8*100)*2.2
=1/(E9*100)*2.2
=1/(E10*100)*2.2
=1/(E11*100)*2.2
=1/(E12*100)"2.2
=1/(E13'100)*2.2
=1/(E14*100)*2.2
=1/(E15*100)*2.2
=1/(E16*100)*2.2
=1/(E17*100)*2.2
=1/(E18*100)*2.2
=1/(E19*100)*2.2
=1/(E20*100)*2.2
=1/(£21*100)*2.2
=1/(E22*100)*2.2

DCGL
dpm/100cm2
/25 mrem
=F7*25
=F8'25
=Fg*25
=F10"25
=F11*25
=F12*25
=F13*25
=F14*25
=F15*25
=F16*25
=F17'25
=F18*25
=F19'25
=F20*25
=F21'25
=F22°25

DCGL
dpm/100cm2
/15 mrem
=F7*15
=F8*15
=F9*15
=F10*15
=F1115
=F12*15
=F13"15
=F14"15
=F15"15
=F16°15
=F17*15
=F18*15
=F19*15
=F20*15
=F21'15
=F22*15




Isotope
=A7
=A8
=A9
=A10
=A11
=A12
=A13
=A14
=A15
=A16
=A17
=A18
=A19
=A20
=A21
=A22

Filter
Sludge mix
14.18

0.23

4.4

0.11

0.8

0.73

40.99

8.35

2.56

2.95

0.11

0

0

0.02

0.02

0
=SUM(B34:B49)

Receptor 1
DCGL(25)
=G7

=G8

=G9
=G10
=G11
=G12
=G13
=G14
=G15
=G16
=G17
=G18
=G19
=G20
=G21
=(G22

Resrad Bu

Muilti isotope
10CFR61 DCGL :

fraction
adjusted
=B34/C34
=B35/C35
=B36/C36
=B37/C37
=B38/C38
=B39/C39
=B40/C40
=B41/C41
=B42/C42
=B43/C43
=B44/C44
=B45/C45
=B46/C46
=B47/C47
=B48/C48
=B49/C49
=SUM(D34:D49)

%

=D34*100/$D$50
=D35*100/$D$50
=D36*100/$D$50
=D37*100/$D$50
=D38*100/$D$50
=D39*100/$D$50
=D40*100/$D$50
=D414100/$D$50
=D42*100/$D$50
=D43*100/$D$50
=D44*100/$D$50
=D45*100/$D$50
=D46*100/$D$50
=D47*100/$D$50
=D48*100/$D$50
=D49*100/$D$50
=SUM(E34:E49)

Beta
Factor
1

—_

ccomcocNOCOO-OCN -

Adjusted

DCGL
=F34*E34*C34/100
=F35'E£35*C35/100
=F36*E36*C36/100

=F37*E37*C37/100°

=F38°E38*C38/100
=F39*E39*C39/100
=F40*E40*C40/100
=F41*E41*C41/100
=F42*E42*C42/100
=F43*E43*C43/100
=F44*E44*C44/100
=F45°E45*C45/100
=F46°E46*C46/100
=F47*E47*C47/100
=F48*E48"C48/100
=F49*E49*C49/100
=SUM(G34:G49)

Adjusted Combined DC(




Isotope
=A7
=A8
=A9
=A10
=A11
=A12
=A13
=A14
=A15
=A16
=A17
=A18
=A19
=A20
=A21
=A22

t1/2
years
30.2
2.06
0.69
28.8
0.668
100
5.27
2.68
0.855
12.3
0.78
15700000
214000
75000
0.742
5730

decayed

Filter

Sludge mix
=B34*EXP(-0.693/B60*5)
=B35*EXP(-0.693/B61*5)
=B36*EXP(-0.693/B62"5)
=B37*EXP(-0.693/B63"5)
=B38*'EXP(-0.693/B64°5)
=B39*EXP(-0.693/B65"5)
=B40*EXP(-0.693/B66*5)
=B41*EXP(-0.693/B67*5)
=B42*EXP(-0.693/B68*5)
=B43*EXP(-0.693/869*5)
=B44*EXP(-0.693/B70*5)
=B45*EXP(-0.693/B71*5)
=B46*EXP(-0.693/B72*5)
=B47*EXP(-0.693/873"5)
=B48*"EXP(-0.693/B74"5)
=B49*EXP(-0.693/B75*5)
=SUM(C60:C75)

Resrad Bu

Multi isotope
10CFR61 DCGL :

Receptor 1 fraction
DCGL(25) adjusted
=G7 =C60/D60
=G8 =C61/D61
=G9 =CB2/D62
=G10 =C63/D63
=G11 =C64/D64
=G12 =C65/D65
=G13 =C66/D66
=G14 =C67/D67
=G15 =C68/D68
=G16 =C69/D69
=G17 =C70/D70
=G18 =C71/071
=G19 =C72/D72
=G20 =C73/D73
=G21 =C74/D74
=G22 =C75/075

=SUM(E60:E75)

Yo

=E60*100/$E$76
=£61*100/$E$76
=E62*100/$E$76
=£63"100/3E$76
=E64*100/$E$76
=E65*100/$E$76
=E66°100/$E$76
=E67*100/$E$76
=E68*100/$E$76
=E69*100/$E$76
=E70*100/$E$76
=E71*100/$E$76
=E72*100/$E$76
=E73*100/$E$76
=E74*100/$E$76
=E75*100/$E$76
=SUM(F60:F75)

Beta
Factor
=F34
=F35
=F36
=F37
=F38
=F39
=F40
=F41
=F42
=F43
=F44
=F45
=F46
=F47
=F48
=F49

Adjusted

DCGL
=G60*F60*D60/100
=G61*F61'D61/100
=G62"F62°D62/100
=G63*F63*D63/100
=G64*F64°D64/100
=G65*F65°'D65/100
=G66'F66°D66/100
=G67*F67°067/100
=G68"F68"D68/100
=G69*F69*D69/100
=G70*F70*D70/100
=G71*F71°D71/100
=G72'F72°'D72/100
=G73*F73°D73/100
=G74'F74*D74/100
=G75'F75*D75/100
=SUM(H60:H75)




Isotope
=A7
=A8
=A9
=A10
=A11
=A12
=A13
=A14
=A15
=A16
=A17
=A18
=A19
=A20
=A21
=A22

t1/2
years
30.2
2.06
0.69
28.8
0.668
100
5.27
2.68
0.855
12.3
0.78
15700000
214000
75000
0.742
5730

decayed

Filter

Sludge mix
=B34*EXP(-0.693/B86*20)
=B35*EXP(-0.693/B87*20)

.=B36*EXP(-0.693/888"20)

=B37*EXP(-0.693/B89*20)
=B38*EXP(-0.693/89020)
=B39*EXP(-0.693/B91*20)
=B40*EXP(-0.693/B92*20)
=B41*EXP(-0.693/B9320)
=B42*EXP(-0.693/B94*20)
=B43*EXP(-0.693/B95*20)
=B44*EXP(-0.693/B96*20)
=B45*EXP(-0.693/B97*20)
=B46*EXP(-0.693/B98"20)
=B47*EXP(-0.693/899*20)

Resrad Bu

Multi isotope
10CFR61 DCGL :

Receptor 1
DCGL(25)
=G7
=G8
=G9
=G10
=G11
=G12
=G13
=G14
=G15
=G16
=G17
=G18
=G19
=G20

=B48*EXP(-0.693/8100"20) =G21
=B49*EXP(-0.693/B101*20) =G22

=SUM(C86:C101)

fraction
adjusted
=(C86/D86
=C87/D087
=C88/D88
=C89/D89
=C30/D90
=C91/D91
=(C92/D92
=(C93/D93
=(C94/D9%4
=(C95/D95
=C96/D96
=C97/D97
=C9o8/D98
=C99/099
=C100/D100
=C101/D101
=SUM(E86:E101)

Y%

=E86*100/$E$102
=E87°100/$E$102
=E88*100/$E$102
=E£89*100/$E$102
=E£90"100/$E$102
=£91"100/3E$102
=E92*100/$E$102
=E93'100/$E$102
=F£94*100/$E$102
=E95*100/$E$102
=E96*100/$E$102
=E97*100/$£$102
=E98*100/$E$102
=£99*100/$E$102
=E100*100/$£$102
=E101*100/$E$102
=SUM(F86:F101)

Beta
Factor
=G60
=G61
=G62
=G63
=G64
=G65
=(66
=G67
=(G68
=G69
=G70
=G71
=G72
=G73
=G74
=G75

Adjusted

DCGL
=G86*F86*D86/100
=G87*F87*'D87/100
=(88°F88*0D88/100
=G89*F89°D89/100
=G90*F90"DS0/100
=G91*F91°D91/100
=G92'F92°092/100
=(G93"F93*D93/100
=G94*F94*D94/100
=(G95"F95*D95/100
=G96'F96*D96/100
=G97*FS7°D97/100
=(G98*F98*D98/100
=G99*F99*D99/100

=G100*F100°D100/100
=G101"F101*D101/100

=SUM(H86:H101)




Isotope
Cm243
Pu241
Am241
Pu239
Pu238
U234

Receptor 1
Source #
1
0.0012
0.0000315
0.00177
0.00171
0.00155
0.000519

DCGL Calculation - 1

total

mrem/pCi/m2
=SUM(B114:D114)
=SUM(B115:D115)
=SUM(B116:D116)
=SUM(B117:D117)
=SUM(B118:D118)
=SUM(B119:D119)

dpm/100cm?2
/mrem
=1/(E114*100)*2.2
=1/(E115*100)*2.2
=1/(E116*100)*2.2
=1/(E117*100)*2.2
=1/(E118*100)*2.2
=1/(E119*100)*2.2

DCGL
dpm/100cm?2
125 mrem
=F114*25
=F115*25
=F116"25
=F117*25
=F118*25
=F119°25

DCGL
dpm/100cm?2
115 mrem
=F114*15
=F115*15
=F116*15
=F117*15
=F118°15
=F119*15




Ag110m
C-14
Ce-144
Co-57
Co-60
Cs-134
Cs-137
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

Am-241
Cm-243
Pu-238
Pu-239
Pu-241
U-234

2.44
0.92
131

" 814
26
4.2
1.1
56400
1380
1.95
8.15
25900
9420
12
111
7.55

86.8
474
106
96.1
3200
98

1998 10CFR61 mix
25mr degl Sludge Resin

4.4
0
0.1
0.02
41
0.23
14.2
8.4
2.95
0
2.56
0.02
0.73
0.1
0
0.8

0.03
0.03
0.02
0.01
0.49
1.77

0.24
0
0.2
0.01
48.6
0.36
18.7
9.14
8.67
0
3.35
0.02
0.92
0.08
0
0.71

OO0 00O

SL/R Avg weighted

2.32
0
0.155
0.015
44.8
0.295
16.45
8.77
5.81
0
2.955
0.02
0.825
0.095
0
0.755

0.015
0.015

0.01
0.005
0.245
0.885

Note: Isotopes with t1/2 <.5 yr not included

0.95
0.00
0.00
0.00
17.23
0.07
1.48
0.00
0.00
0.00
0.36
0.00
0.00
0.01
0.00
0.10

0.00
0.00
0.00
0.00
0.00
0.01
20.22

% contrib dose

4.70
0.00
0.01
0.00
85.22
0.35
7.33
0.00
0.02
0.00
1.79
0.00
0.00
0.04
0.00
0.49

0.0009
0.0016
0.0005
0.0003
0.0004
0.0447
100.00

1.18 Ag110m
0.00 C-14
0.00 Ce-144
0.00 Co-57
21.30 Co-60
0.09 Cs-134
1.83 Cs-137
0.00 Fe-55
0.01 H-3
0.00 1-129
0.45 Mn-54
0.00 Ni-59
0.00 Ni-63
0.01 Sr-90
0.00 Tc-99
0.12 Zn-65

0.00 Am-241

0.00 Cm-243

0.00 Pu-238

0.00 Pu-239

0.00 Pu-241

0.01 U-234
25.00

T1/2 yrs
6.90E-01
5.73E+03
7.81E-01
7.42E-01
5.27E+00
2.06E+00
3.02E+01
2.68E+00
1.23E+01
1.57TE+07
8.55E-01
7.50E+04
1.00E+02
2.88E+01
2.14E+05
6.68E-01

4.32E+02
2.85E+01
8.77E+01
2.41E+04
1.44E+01
2.45E+05

decay time
20
years

decayed
0.00000
0.00000
0.00000
0.00000
1.24199
0.00008
0.93654
0.00000
0.00136
0.00000
0.00000
0.00000
0.00008
0.00489
0.00000
0.00000

0.00017
0.00019
0.00008
0.00005
0.00003
0.00903
2.194506

o, with dk dose with dk

0.00
0.00
0.00
0.00
56.60
0.00
42.68
0.00
0.06
0.00
0.00
0.00
0.00
0.22
0.00
0.00

0.01
0.01
0.00
0.00
0.00
0.41
100.00

0.00
0.00
0.00
0.00
14.15
0.00
10.67
0.00
0.02
0.00
0.00
0.00
0.00
0.06
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.10

25
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1982 mix

25mr degl Sludge Conc  SL/R Avg weighted % contrib dose T1/2yrs decayed % with dk dose with dk

Ag110m 244 012 0.1 0.11 0.05 0.22 0.06 Ag110m  6.90E-01  0.00000 0.00 0.00
C-14 0.92 0 0 0 0.00 0.00 0.00 C-14 5.73E+03  0.00000 0.00 0.00
Ce-144 131 022 0.15 0.185 0.00 0.01 0.00 Ce-144 7.81E-01  0.00000 0.00 0.00
Co-57 81.4 0 0 0 0.00 0.00 0.00 Co-57 7.42E-01  0.00000 0.00 0.00
Co-60 26 653 218 43.55 16.75 82.15 20.54 Co-60 527E+00 1.20734 50.81 12.70
Cs-134 42 025 557 2.91 0.69 340 0.85Cs-134  2.06E+00 0.00083 0.03 0.01
Cs-137 11.1 118 378 19.49 1.76 8.61 2.15 Cs-137  3.02E+01  1.10962 46.70 11.67
Fe-55 56400 0 0 0 0.00 0.00 0.00 Fe-55 2.68E+00 0.00000 0.00 0.00
H-3 1380 0 0 0 0.00 0.00 0.00 H-3 1.23E+01  0.00000 0.00 0.00
I-129 1.95 0 0 0 0.00 0.00 0.00 1-129 1.87E+07  0.00000 0.00 0.00
Mn-54 815 126 3.2 7.9 0.97 475 1.19 Mn-54 8.55E-01  0.00000 0.00 0.00
Ni-59 25900 0 0 0 0.00 0.00  0.00 Ni-569 7.50E+04 0.00000 0.00 0.00
Ni-63 9420 0 0 0 0.00 0.00  0.00 Ni-63 1.00E+02  0.00000 0.00 0.00
Sr-90 12 034 191 1.125 0.09 046  0.11 Sr-90 2.88E+01 0.05794 2.44 0.61
Tc-99 111 0 0 0 0.00 0.00 0.00 Tc-99 2.14E+05 0.00000 0.00 0.00
Zn-65 755 098 023 0.605 0.08 0.39 0.10 Zn-65 6.68E-01  0.00000 0.00 0.00
Am-241 86.8 0.01 0 0.005 0.00 0.00 0.00 Am-241  4.32E+02  0.00006 0.00 0.00
Cm-243 474  0.02 0 0.01 0.00 0.00 0.00 Cm-243 2.85E+01 0.00013 0.01 0.00
Pu-238 106 0.02 0.01 0.015 0.00 0.00 0.00 Pu-238  8.77E+01 0.00012 0.01 0.00
Pu-239 96.1 001 0.01 0.01 0.00 0.00 0.00 Pu-239  2.41E+04 0.00010 0.00 0.00
Pu-241 3200 0 0 0 0.00 0.00 0.00 Pu-241 1.44E+01  0.00000 0.00 0.00
U-234 98 0 0 0 0.00 0.00 0.00 U-234 2.45E+05 0.00000 0.00 0.00

20.39 100.00 25.00 2.376133 100.00 25
Note: Isotopes with t1/2 <.5 yr not included

decay time
20

years




25mr degl
Ag11i0m  2.44
C-14 0.92
Ce-144 131
Co-57 814
Co-60 26
Cs-134 4.2
Cs-137 11.1
Fe-55 56400
H-3 1380
1-129 1.95
Mn-54 8.15
Ni-59 25900
Ni-63 9420
Sr-90 12
Tc-99 111
Zn-65 7.55
Am-241 86.8
Cm-243 47.4
Pu-238 106
Pu-239 96.1
Pu-241 3200
U-234 98
Note: Isotop

1998 10C
Sludge
4.4

0

0.1
0.02
41
0.23
14.2
8.4
295

0

2.56
0.02
0.73
0.1

0

0.8

0.03
0.03
0.02
0.01
0.49
1.77

Resin
0.24
0
0.2
0.01
48.6
0.36
18.7
9.14
8.67
0
3.35
0.02
0.92
0.08
0
0.71

OO COC OO0

SL/R Avg
=(C3+D3)/2
=(C4+D4)/2
=(C5+D5)/2
=(C6+D6)/2
=(C7+D7)/2
=(C8+D8)/2
=(C9+D9)/2
=(C10+D10)/2
=(C11+D11)/2
=(C12+D12)/2
=(C13+D13)/2
=(C14+D14)/2
=(C15+D15)/2
=(C16+D16)/2
=(C17+D17)/2
=(C18+D18)/2

=(C20+D20)/2
=(C21+D21)12
=(C22+D22)/2
=(C23+D23)/2
=(C24+D24)/2
=(C25+D25)/2

weighted
=E3/B3
=E4/B4
=E5/B5
=E6/B6
=E7/B7
=E8/B8
=E9/B9
=E10/B10
=E11/B11
=E12/B12
=E13/B13
=E14/B14
=E15/B15
=E16/B16
=E17/B17
=E18/B18

=E20/B20
=E21/B21
=E22/B22
=E23/B23
=E24/B24
=E25/B25
=SUM(F3:F25)

% contrib
=F3/$F$26*100
=F4/$F$26*100
=F5/$F$26*100
=F6/$F$26*100
=F7/$F$26*100
=F8/$F$26*100
=F9/$F$26*100
=F10/$F$26*100
=F11/$F$26*100
=F12/$F$26*100
=F13/$F$26*100
=F14/$F$26*100
=F15/$F$26*100

=F16/$F$26*100.

=F17/$F$26*100
=F18/$F$26*100

=F20/$F$26°100
=F21/$F$26*100
=F22/$F$26*100
=F23/$F$26*100
=F24/$F$26*100
=F25/$F$26*100
=SUM(G3:G25)

dose
=G3/100%25
=G4/100*25
=G5/100*25
=G6/100*25
=G7/100*25
=G8/100*25
=G9/100*25
=G10/100*25
=G11/100*25
=G12/100"25
=G13/100*25
=G14/100°25
=G15/100*25
=G16/100*25
=G17/100"25
=G18/100*25

=G20/100*25
=G21/100*25
=G22/100*25
=G23/100*25
=G24/100*25
=(25/100°25
=SUM(H3:H25)

Ag110m
C-14
Ce-144
Co-57
Co-60
Cs-134
Cs-137
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

Am-241
Cm-243
Pu-238
Pu-239
Pu-241
U-234

T1/2 yrs
=252/365
5730
=285/365
=271/365
527

2.06

30.2

2.68

12.3
15700000
=312/365
75000
100

28.8
214000
=244/365

432
28.5
87.7
24100
14.4
245000

decay time
20
years




decayed
=F3*EXP(-0.693/J3*$J$29)
=F4*EXP(-0.693/J4*$J$29)
=F5*EXP(-0.693/J5*$J$29)
=F6*EXP(-0.693/J6*$J$29)
=F7*EXP(-0.693/J7*$J$29)
=F8*EXP(-0.693/J8"$J$29)
=F9*EXP(-0.693/J9*$J$29)
=F10*EXP(-0.693/J10*$J$29)
=F11*EXP(-0.693/J11*$J$29)
=F12*EXP(-0.693/J12*$J$29)
=F13*EXP(-0.693/J13"$J$29)
=F14*EXP(-0.693/J14*$J$29)
=F15*EXP(-0.693/J15*$J$29)
=F16*EXP(-0.693/J16*$J$29)
=F17*EXP(-0.693/J17*$J$29)
=F18*EXP(-0.693/J18"$J$29)

=F20*EXP(-0.693/J20*$.$29)
=F21*EXP(-0.693/J21*$J$29)
=F22*EXP(-0.693/J22*$J$29)
=F23*EXP(-0.693/J23*$J$29)
=F24*EXP(-0.693/J24*$J$29)
=F25*EXP(-0.693/J25*$J$29)
=SUM(K3:K25)

% with dk
=K3/$K$26*100
=K4/$K$26*100
=K5/$K$26*100
=K6/$K$26*100
=K7/$K$26*100
=K8/$K$26"100
=K9/$K$26*100
=K10/$K$26*100
=K11/$K$26*100
=K12/$K$26*100
=K13/$K$26*100
=K14/$K$26"100
=K15/$K$26*100
=K16/$K$26*100
=K17/$K$26*100
=K18/$K$26*100

=K20/$K$26*100
=K21/$K$26*100
=K22/$K$26*100
=K23/$K$26*100
=K24/$K$26*100
=K25/$K$26*100
=SUM(L3:L.25)

dose with dk
=1.3/100*25
=L.4/100*25
=L5/100*25
=|.6/100*25
=L7/100*25
=1.8/100*25
=1.9/100*25
={.10/100*25
=L.11/100*25
=1.12/100*25
=1.13/100*25
=L14/100*25
=1.15/100*25
=1.16/100*25
=.17/100*25
=L18/100*25

=.20/100*25
=1.21/100"25
=1.22/100*25
=1.23/100*25
=1.24/100*25
=1.25/100"25
=SUM(M3:M25)



Ag110m
C-14
Ce-144
Co-57
Co-60
Cs-134
Cs-137
Fe-55
H-3
I-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

Am-241
Cm-243
Pu-238
Pu-239
Pu-241
u-234

Note: Isotop

25mr dcgl
=B3
=B4
=B5
=B6
=B7
=B8
=B9
=B10
=B11
=B12
=B13
=B14
=B15
=B16
=B17
=B18

=B20
=B21
=B22
=B23
=B24
=B25

1982 mix
Sludge
0.12

0

0.22

0

65.3
0.25
1.18

Conc
0.1

0.15
21.8

5.57
37.8

1.91

0.23

0.01
0.01
0
0

SL/R Avg

=(C34+D34)/2
=(C35+D35)/2
=(C36+D36)/2
=(C37+D37)/2
=(C38+D38)/2
=(C39+D39)/2
=(C40+D40)/2
=(C41+D41)/2
=(C42+D42)/2
=(C43+D43)/2
=(C44+D44)/2
=(C45+D45)/2

=(C46+D46)/2

=(CA7+D47)/2
=(C48+D48)/2
=(C49+D49)/2

=(C51+D51)/2
=(C52+D52)/2
=(C53+D53)/2
=(C54+D54)/2
=(C55+D55)/2
=(C56+D56)/2

weighted

=E34/B34
=E35/B35
=E36/B36
=E37/B37
=E38/B38
=E39/B39
=E40/B40
=E41/B41
=E42/B42
=E43/B43
=E44/B44
=E45/B45
=E46/B46
=E47/B47
=E48/B48
=E49/B49

=E51/B51
=E52/B52
=E53/B53
=E54/B54
=EH5/B55
=E56/B56
=SUM(F34:F56)

% contrib

=F34/$F$57*100
=F35/$F$57*100
=F36/$F$57*100
=F37/$F$57*100
=F38/$F$57*100
=F39/$F$57*100
=F40/$F$57*100
=F41/$F$57*100
=F42/$F$57*100
=F43/$F$57*100
=F44/$F$57*100
=F45/$F$57*100
=F46/$F$57*100
=F47/$F$57*100,
=F48/$F$57*100
=F49/$F$57*100

=F51/$F$57*100
=F52/$F$57*100
=F53/$F$57*100
=F54/$F$57*100
=F55/$F$57*100
=F56/$F$57*100
=SUM(G34:G56)

dose

=G34/100*25
=G35/100*25
=(G36/100*25
=G37/100*25
=G38/100*25
=(G39/100*25
=G40/100*25
=G41/100%25
=G42/100*25
=G43/100"25
=G44/100*25
=(G45/100*25
=G46/100*25
=G47/100*25
=G48/100*25
=G49/100*25

=G51/100"25
=(G52/100*25
=G53/100*25
=G54/100"25
=G55/100*25
=G56/100%25
=SUM(H34:H5¢

Ag110m
C-14
Ce-144
Co-57
Co-60
Cs-134
Cs-137
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

Am-241
Cm-243
Pu-238
Pu-239
Pu-241
U-234

T1/2 yrs
=252/365
5730
=285/365
=271/365
5.27

2.06

302

2.68

12.3
15700000
=312/365
75000
100

28.8
214000
=244/365

432
28.5
87.7
24100
14.4
245000

decay time
20
years



decayed

=F34*EXP(-0.693/J34*$J$29)
=F35*EXP(-0.693/J35*$J$29)
=F36*EXP(-0.693/J36*$J$29)
=F37*EXP(-0.693/J37*$J$29)
=F38*EXP(-0.693/J38*$J$29)
=F39*EXP(-0.693/J39*$J$29)
=F40*EXP(-0.693/J40*$J$29)
=F41*EXP(-0.693/J41*$J$29)
=F42*EXP(-0.693/J42*$J$29)
=F43*EXP(-0.693/J43"$J$29)
=F44*EXP(-0.693/J44*$J$29)
=F45*EXP(-0.693/J45*$J$29)
=F46*EXP(-0.693/J46*$J$29)
=F47*EXP(-0.693/J47*$J$29)
=F48*EXP(-0.693/J48*$J$29)
=F49*EXP(-0.693/J49*$J$29)

=F51*EXP(-0.693/J51*$J$29)
=F52*EXP(-0.693/J52*$J$29)
=F53*EXP(-0.693/J53*$J$29)
=F54*EXP(-0.693/J54*$J$29)
=F55*EXP(-0.693/J55*$J$29)
=F56*EXP(-0.693/J56*$J$29)
=SUM(K34:K56)

% with dk

=K34/$K$57*100
=K35/$K$57*100
=K36/$K$57*100
=K37/$K$57*100
=K38/$K$57*100
=K39/$K$57*100
=K40/$K$57*100
=K41/$K$57*100
=K42/$K$57*100
=K43/$K$57*100
=K44/$K$57*100
=K45/$K$57*100
=K46/$K$57*100
=K47/$K$57*100
=K48/$K$57*100
=K49/$K$57*100

- =K51/$K$57*100

=K52/$K$57*100
=K53/$K$57*100
=K54/$K$57*100
=K55/$K$57*100
=K56/$K$57*100
=SUM(L34:L56)

dose with dk
=1.34/100*25
=1.35/100*25
=1.36/100*25
=1.37/100*25
=1.38/100*25
=1.39/100*25
=1.40/100*25
=1.41/100*25
=L.42/100*25
=1.43/100*25
=1 44/100*25
=L45/100*25
={.46/100*25
=.47/100*25
=148/100*25
=149/100*25

=1.51/100*25
=1 52/100*25
=1.53/100*25
=L54/100%25
=L55/100*25
=1.56/100*25
=SUM(M34:M56)
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reentrest Data Base Summary for Waste Type FM-D-NA {79 “*¢vweseas
.......... As of 05/13/1999..........
L2222 222 st snssd sl sy waste Charactoﬁstic summary ti~ﬁ*”**ﬁt*****"**

Waste : FM-D-NA FILTER SLU Waste Volume(Ft3) :156.4
Physical Form : Salid Density(Lbs/Ft3) :56.6
Chemical Form : Metal Oxides Waste Weight(Lbs) 88520
Package Type : RADLOK P.179 Activated Metal :No
Package Vol (Ft3) 11794 Sample Data Units :uCifcc
Package Wt(Lbs) 1102720

hhasnebansnsannerrantan

Waste Stream Sample Information *«**+*seereme

Sample ID number : 9811031-01 Sample Date : 1272311998

QA NS A bbb bhACENARDRNY Summary of Waste Sample Data File BANNGR AR NS AN CARRACA RN OY

Nuclide i Sample Data ! Abundance (Percent) Scaling Factor
12 M3 1.43E-02 | 295 ; 2.08€-01
’ c-14 | < 2.18E-03 <LLD> f <LLD>
cr-st 104 | 9.65€-02 19.85 4.84E-01
71 > Mn-54 1 24E-02 “ 256 6.236-02
c| - Fe-55 ’ 4 06E-02 8.35 : 2 04E-01
- Co-57 1.20E-04 | 0.02 6.04E-04
Co-58 7% 9.08€-03 | 187 4.56€-02
1~ Ca-60 : 1.99€-01 40 99 « 100E+C0
~ N-S9 9.84E-05 0.02 " 4.94E.04
1> Ni-63 | 3.54E.03 0.73 1.78E-02
-\ - Znes 3.89E-03 : 0.80 1.95E-02
Sr-89 7 6.91E-04 0.14 1.00E-02
4 -2 S¢-90 5.43E-04 0.1 1.95E-03
/N Te-99 ¢ 3.57E-05 <LLD> <LLD>
—> Ag-110m 2.14E-02 ! 449 1.07E-0O!
Sa-113 1A ! 6.42€-05 | 001 3 22E-04
1 3 2e ' ¢ 3.338.05 <LLD> ’ <LLD>
1 = Cs-134 ' 1.13€-03 5 0.23 , 1.64E-02
v > Cs-137 €.89E-02 . 14.18 1.00E100
Ce-141 2| 1.54E-03 0.32 2.23€-02
- Ce-144 i S.13E-04 0.1 1.00E+00

<> -indicates LLD Value

e2E:60 66 (2 RCH



Furtos Yt ;41

Waste :FM-D-NA FILTER SLU Waste Volume(Ft3) 156 .4
Physical Form : Solid Density(Lbs/Ft3) 56 8
Chemical Form : Metal Oxides Wasts Weight(Lbs) 88520
Package Type : RADLOK P-179 Activated Metal :No
Package Vol (Ft3) :179.4 Sample Data Units uCifce
Package Wt(Lbs) :10272.0 ’

dhrbkhbndianesvaRraRnn

Waste Stream Sample Information ***+*s=ssseees

Sample (D number . 9811031-01 Sample Date 1 12/23/1998

ERAATIANARRN AN NN S RANS O RO R summary Of waste Sample Data F“e hAALAS AR LD L L T TR R P RN AP

Nuctlde , Sample Data Abundance (Percent) Scaling Factor
— U-234 ! 8.61E-03 177 0.00E+Q0
Pu-238 i 1.09E-04 0.02 2.13€E-01
Pu-239 ! 4.12E-05 : 0.0t 8.04E-02
Pu-241 2.37€-03 i 0.49 4.862E+00
Am-241 1.50E-04 : 0.03 2.93E-01
Cm-242 { 2.426.05 0.00 4.72E-02
Cm-243 1.48E-04 , .03 2.89E-01

<>.indicates LLD Value

e2£:60 66 12 ReH
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. [ of A
rermene* Data Base Summary for Waste Type BR-D-NA 179 *~~ = .

<eeeeeeees AS OF 11/19/1998..........
ARXRNENXRENRYERXTENKCRNA N waste characteristic Summary Ahhhhhk AR wr e dowe

Waste : BEAD RESIN

Waste Volume(Ft3) :1156.4
Physical Form : Solid Density(Lbs/FI3) 437
Chemical Farm : Metal Oxides Waste Weight(Lbs) -6835.0
Package Type :RADLOK P 179 Activated Metal :Nag
Package Vol (Ft3) 2179 4 Sample Data Units uCiice
Package Wt{Lbs) . 82550 .

FRANCLEAASRRRIRCAGAIRINS

Waste Stream Sample Information **tessesesess

Sample 1D number 9811031.01 Sample Date 1127237119938

RhAARNAOPANRCAAANIDIRRRERS Summaw of waste sample Data File RERRNARRAAANRAIARRRAOAANAND

Nuclide Sample Data Abundance (Percent) Scaling Factor
- H3 1.47€-02 8.67 4 63E-01
C-14 < 2.18E-03 <LLD> <LLD>
- Mn-54 ‘; 5 69E-03 3.35 6.90E-02
- Fe55 1.55E-02 9.14 1.88E-01
Fe-59 uwd 3.66E-03 2.16 4.44E-02
- Co-57 2.28E-05 0.01 2.76E-04
Co-58 1 .87E-03 1.10 2.27E-02
- Co0-60 8.25€-02 4863 1.00E+QQ
- Ni-59 . 4.10E-05 0.02 " 497E-04
~ Ni-63 , 1.56€-03 0.92 1.89€-02
? Zn-65 ! 1.21€-03 .71 1.46E-02
$r-89 ‘ 5.10E-04 0.30 161602
~» i-90 1.36E-04 0.08 4.27€-03
Nb-95 4d 3.72E-04 022 1.178-02
> Te-99 { 3.57E-05 <LLD> <LLD>
= Ag-110m 4.03E.04 024 4.88E-03
- 1|-129 { 8.33C-05 <LLD~> <LLD>
= Cs-134 6.10E-04 0.36 1.92€-02
™ Cs-137 3.17€-02 10.70 1.00E+0Q
~ Ce-144 3.43E-04 0.20 1.00E+00
U234 ! 861E-03 507 0.00E+Q0

< >.indicates LLD Value

e2e:60 66 12 ReH




Bar B Jp>

Waste ’ : BEAD RESIN . Waste Volume(Ft3) 156 .4
Physical Farm : Solig Density(Lbs/F13) 437
Chemical Form . Metal Qxides Waste Woeight(Lbs) :6835.0
Package Type : RADLOK P-179 Activated Metal ‘No
Package Val (Fi3) 1178.4 Sample Data Units :uCi/cc

Package Wt(Lbs) - 8255.0

AeNREET RN R NS NRNANS

Waste Stream Sample Information *t*¢*++ssessca

Sample ID number ; 9811031-01 Sample Date © 1 12123/1998

. NhthbcrahbbhaneawaRAORANS summary Of Waste sample Data Fi‘e SRR ANICASEE2OCecsbbRcamna

Nuclide Sample Data - Abundance (Percent) 'Scaling Factor
Pu-238 ? 1.94E-06 i T 000 5.66E-03
Pu.239 ' 1.75E-06 0.00 5.11€-03
Pu-241 1.78E-04 0.10 5.198.01
Am.241 6.25E-06 0.00 1.82€-02
Cm-242 3.19€-06 E 0.00 9.31E-03

Cm-243 2.10E-06 | 0.00 i 6.13E€-03

<> -indicates LLD Vaijue

ez2e:60 66 12 KFeH
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serssereesrer DATA DASE SUMMARY FOF WASTE TW3Z 3 ###¥ssesssrses
Y X L U S £ R ~ D
trres® WATTE IHARACTERISTIC FILD (WaAGLAT.DAT: ZUMMARY «x+ree
FSR INFUORMATION CALCULATION INFORMAT IGM
WASTE::L-FIL_LTER SLUDG:E WASTE VOLUME(FTI:: 111.€
PUYSICAL FORM:  SOLID CENSITY(LBS/FTZ): 10@2.5
CHEMICAL FORM: CEMENT WASTE WEIGHT(LEZZY: 1138C.8

FACKASE TYPE:STEEL LIMER LIMIT FACTOR: 1
PACKAGE VUL(FT3): 178.0 SHIELD FACTOR:L.QQQ
FACKAGE WT(LES) s 133208.0 '

rergxsrrerrre SUMMARY OF WASTE SAMPLE DATA FILD f£xsafissrsesrsy

NUCLIDE SAMPLE ABUNDANCE MEV/DIS DOSZ
DATA (PERCENT? SAMMA CEETRCENT
CE-31 2. 4£5E-83 .42 T.02E-G4 .94
MN-5& 4, 49E-QZ 12.60 1.06E-81 5.94
co-5¢2 1.57E-@3 b 3.52E-@3 .20
TO=&0 2.332-01 £5.30 1.63c+00@ G1.36
FE ] 3.87E-83 1.88 &£.595-083 .37
SE-1: 1.49E-B3 i 5.858-G3 <33
S2-125 . @3E-BC .57 1.61E-GC A%
IN-ES 3.48E-€C .53 5. 36E-GC . 32
Aa—118m 4,.21E-04 .1z 1.53=-¢3 . Q%
SH-FE 1. 23E-B3 ) Q. @2E+0@ €.2d
NE-95 5.5ze-65 .17 1.26E-@3 .27
RU=104& 7.332-83 .87 2.31E-@3 .19
CS-134 B8.73E-B4 2 3.43E-02 .19
CS~137 L 22E-03 1.18 &.61E-A3 37

CE-141
CE-144

52E-0Z 7.8& 4,87=-03 27
d4E-B4 22 2.37E-@5 . 22

SR-B9 &BE-BZ 4.71 @.00E+B1 o.ea
PU-Z38 . 87e-05 LB @.00E+2E g.en

PUZIT/ 43
AM=Z4 1
CM-242
CMZ43 /44

46E-05 .31 9.@RE+OD @.0a
B1E-@5 ' .21 1.73E-@5 .00
31E-@5 L@z 8.00E+00Q Q.20
2@e-@5 .0z @, 00E+RE @.00

~N s BRI LN e 0 s

AVERAGE GAMMA MEV:1.,7833
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Table 1. Summary of GM &7, values (L kg ~') tor each element by soil tvpe.®®

2levent Sand Loaa Clay Qrzaaic
Ac 450+ 1 5CO 2 4C0 S 4C0
AZ 90° 120 130 15 000
Aa 1 900 9 600 3 J00 112 000
Be 230 8cQ 1 300 3 oco
BY 100 450 6CO 1 5Co
8¢ 13 50 75 180
c E) 20 |3 70
Ca 5 30 50 90
cd 20 40 560 . 800
Ce ‘ 500 8 100 20 000 3 oo
Ca 4 000 18 000 6 0Q0 6 000
Co 460 1 300 550 1 009
Cc 70 30 L 5C0 270
Cs 280 4 500 I 0 270
Ta 20 800 165 600
RE 450 L 5¢C0 2 400 S 4C0
Ho 250 8OO 1 3co 3 oco
L ! ] 1 25
K 15 35 75 200
Ha 50 750 . 180 150
Mo 10 125 90 25
Nb 160 350 900 2 0Co
Ng 400 300 650 1 100
Np 5 25 55 1200
4 5 25 35 90
Pa 550 1 800 2 700 § 6CO
2d 27 15 000 330 22 000
2d 55 130 210 670
o 30 400 31 ¢co 7 3C0
ou 330 1200 5 160 I 900
Ra 500 J6 000 9 100 2 4Co
B 55 130 270 670
le 1) 40 &0 1350
Ru 55 1 o 309 66 000
St 43 150 250 550
Se 120 5Co 740 1 8C0
st 35 3] 130 400
Sa 245 3Co 1 3Co 3 0CO
Sa 130 450 670 1 600
Sc 15 20 o 150
Ta 220 9co 1 2C0 3 3CG
Te os 0l 1 !
Te 125 sce 720 1 9C0
Th 3 200 3 e 5 809 89 000
y 35 15 1 600 410
k4 170 7 i cce 2 6C0O
In 200 {300 2 450 , 1600
2z €00 2 200 31.1¢e 7 3¢c

* Yalues vith ragular nuambering ace default values predlctad usiag CRs.
® Values vith {talic bold numbecing come from the litercture

matter and were either classic peat or muck soils, or the
litter horizon of a mineral soil.

If a time series of K, values was reported. we used
only the K values for the longest time since these values
would most closely approximate equilibrium conditions.
Only one value was entered for each soil reported in the
literature. For example, where K, values were reported .
for the same soil for a range of soil:solution ratios, com-
peting cations, contact solution concentrations, or pH
values, the results were In-transformed and averaged to
provide a single geometric mean (GM) value. The trans-
formation was justified because soil K, values are lognor-
mally distributed (Sheppard et al. 1984: Sheppard and
Evenden 1989). The single values for each soil were also
In-transformed, and GMs and geometric standard devia-

tions (GSDs) were determined for each element b).f sot
texture for the mineral soils and also for organic soils.

If no data existed in the literature fora given elemen:
the soil-to-plant concentration ratio (CR) was used as a;f
indicator of the element’s mobility and to predict a defaul
Ky value (Baes etal. 1984; Sheppard 1985). The CR value
used were taken from Baes et al. (1984). This techniquc
is successful because of the strong negative correlatior
between CR and K, (Sheppard and Sheppard 1989). Th:
model used had the following form:

In K;=a+ STEX + b (In CR). (2

where a, b, and STEX are constants. The values t'o:v1 }2
coefficients were @ = 4.62, and b = —0.5. The followin.
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STEX values for each soil classification: sand, STEX
-2.51: loam. STEX = —1.26: clay, STEX = —0.84:
corganic, STEX = 0. The full regression analysis. all
;inal tables. and the references are given in Thibault

1. (1990) and can be obtained on diskette from the
10rs.

RESULTS AND DISCUSSION

‘tors affecting solute transport

The factors affecting element behavior in soil relate
narnily to speciation and reactiveness (Bond and Smiles
3). Nonreactive elements do not interact with the solid
-se¢. and the K value is zero: this is the case with H. If
clement is reactive, it may behave either as an anion
: cation. The relationship between the porewater and
orbed or exchangeable phases can be linear or nonlin-

If this relationship is nonlinear, the distribution be-
=n the phases is best described by the Freundlich iso-
‘m (Sheppard et al. 1987; Sheppard and Thibault
‘0). If the isotherm is or is assumed to be linear, then
Freundlich and X, models are equivalent. Other ad-
otion models are discussed in Rai and Zachara (1984).
ssual environmental concentrations. the differences
~een linear and nonlinear isotherms are often very
AL The simplicity of the K; model and the lack of data
ccurately define the coefficient for the Freundlich iso-

m favors the K; model for preliminary or screening
‘ronmental assessments.

tors affecting K,

Although much of the ancillary data needed to assess
rall trends in K values are not reported. soil texture
:nerally available. The data for all elements were an-
2d using analvsis of variance (SAS 1983). This showed

Tabie 2. Grouping of elements by K, values and soil tvpe usi

here. Technetium, 1, and U are highlighted to show the general trend

473

that in all elements. the texture of mineral soils did not
affect the K, value. Certain elements. however. such as
Ce. Pu. Sr, and Zn, showed an increase in K, values across
the whole texture range ( Table 1). Other elements. such
as Am. Cm, Co. Cs. Mn, Np. Ra. and Ru. had the lowest
Ky values in sand soils, but showed no consistent trend
for loam and clay soils. Grouping the elements by K;zand
soil type emphasizes the variable dependence of the ele-
ments on texture (Table 2). We have highlighted Te, L.
and U in Table 2 to illustrate some of the trends in the
data.

Including organic soils in this compilation adds an-
other dimension of variation. Organic soils have an in-
herently complicated chemistry. including a broad rangs
of redox conditions. and have the potential to form com-
plexes with contaminant elements entering the system.
We have not included K4 values determined under anoxic
or anaerobic conditions because the greatest need is for
information about predominantly unsaturated soils. It is
these unsaturated soils that are used for upland crop pro-

" duction, urban development. etc.. and form some of the

direct exposure pathways to humans. The data for anoxic
conditions can be found in the detailed report of Thibault
etal. (1990). Higher K, values in organic soils were found
for Ag. Am, Cd. . Ni. Np. Ru. Sr. and Th. compared to
mineral soils. K, values were similar between organic and
mineral soils for Ce. Cm. Co. Cs. Fe. Mn. Mo. Pu. Tc.
U, and Zn. Cerium and Pu are more affected by clay
content and pH than by organic matter content (Cough-
trey et al. 1985). Cobalt is known to have complex re-
actions in low-organic matter sand aquifers (Killey et al,
1984). For Cs, Gillham et al. ( 1980 ) found that stable Cs
concentrations affected the K, value more than any other
soil parameter. Enhanced Tc sorption with increasing or-
ganic maiter content has been reported previously ( Shep-
pard et al. 1990). and vet our data do not indicate that

s

ng GMs from this study. Default values are not shown

with soil 1vpe.

This Study
K, values .
exp (u) Sand Loam Clay Organic
« @ ®
A ®
10-100 Ag.Cd, Co, Cd.Ce.p, ¥o.Np @No
Crc, H4n,Ruy, St
St
100-1 oGO Ce,Cs,Fe, Ag.Fe,Mn, Ag.Cd,Co, Cd,Co.Cr,
Ni,Pb,Po, Po Fe,Hn,Ni, Cs.SrW
Pu,Ra.Zn St
1 000-10 000 Am,Cmn,Th Am,Ce,Co, Am,Cs,Pu, Ni,Np, Pu,
Cs,Pu,2n Ra,Th 2a
in
>10 000 Ca,?d,Ra Ce Ag,Am,?b,

Ru,Th
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Appendix
Table A-1. Sand soil &, valyes (L kg™").
Element ¥ Observations u? cb exp (u)c Range
Ac 6.1 450
Ag 12 4.5 1.8 S0 2.7 to 1} 000
Am 29 7.6 2.6 1 9900 8.2 to 300 000
Be 5.5 250
Bi 4.6 100
Br 2.7 15
[ 3 1.1 0.8 5 1.7 to 7.1
Ca 1.8 5
cd 14 4.3 1.5 80 2.7 to 625
Ce 12 6.2 1.6 500 40 to 3 9§38
Cm 2 8.4 2.4 4 000 780 to 22 970
Co 33 4.1 2.8 60 .07 to 9 000
Cr 15 4.2 2.1 70 1.7 to 1 729
Cs 81 S.6 2.5 280 0.2 to 10 000
e 16 5.4 i 2.6 220 5 to 6 000
n 3 -2.7 0.4 0.05 0.04 to 0.1
HE §.1 450
Ho 5.5 250
I 22 0.04 2.2 1.0 0.03 to 81
K 2.6 15
Mn 54 3.9 1.4 54 5.4 tz S Q00
Mao 15 2.0 1.1 10 1.2 2o 52
Nb 5.1 160
Ni 11 6.0 1.5 4090 50 to 3 600
Np 16 1.4 1.7 5 0.5 to 390
P 1.8 5
Pa 6.3 550
Pb 3 5.6 2.3 270 19 to 1 405
Pa 4.0 55
Po 36 5.0 1.6 150 9 to 7 0290
Pu 39 6.3 1.7 550 27 to 356 000
Ra 3 5.2 3.2 500 ST te 21 GOO
Rb 4.0 ' 55 ,
Re 2.3 10
Ru 7 4.0 1.4 55 5 to 490
Sb 1 3.8 45
Se 3 4.0 0.4 585 35 to 70
Si 3.5 35
Sm 5.5 245
Sn 4.9 130
Sr . 81 2.6 1.6 15 0.05 to 190
Ta 5.4 220
Tc 19 -2.0 1.8 0.1 0.01 to 16
Te 4.8 125
Th 10 8.0 2.1 3 200 207 to 150 000
u 24 3.5 3.2 3% 0.03 to 2 2900
Y 5.1 170
Zn 22 5.3 2.6 200 0.1 to 8 000
Zr 6.4 600

Mean of the natural lo
Standard deviation of
observed values.

Geometric mean rounded to two significant digits. Default

values for y and exp (y) have been predicted using CRs for
nuclides with no "% Observations.”

garithms of the observed values.
the natural logarithms of the

0




R, = 6/8,,, = 0/p, .

W/’rﬁv&sa ¥

(E.6)

When the medium is saturated, R, equals unity. Under unsaturated infiltration conditions,

the saturation ratio is a function of the infiltration rate, the saturated hydraulic conductivity,

and the texture of the soil. The saturation ratio can be esti_mated by using the following
equation (Clapp and Hornberger 1978):

where

1}

1]

Representative values of

sat?

infiltration rate (m/yr),

saturated hydraulic conductivity (m/yr), and

soil-specific exponential parameter (dimensionless).

TABLE E.2 Representative Values of Saturated Hydraulic

Conductivity, Saturated Water Content, and the Soil-Specific

Exponential Parameter

(E.7T)

and & for various soil textures are listed in Table E.2.

Hydraulic Saturated Soil-Specific

Conductivity, Water Exponential

Texture K, ¢ (m/yT) Content, 8, Parameter, b
Sand 5.55 x 103 0.395 4.05

Loamy sand 493 x 103 0.410 438 &—

Sandy loam 1.09 x 108 0.435 4.90
Silty loam 2.27 x 102 0.485 5.30
Loam 2.19 x 102 0.451 5.39
Sandy clay loam 1.99 x 10° 0.420 7.12
Silty clay loam 5.36 x 10! 0.477 775
Clay loam 7.73 x 10} 0.476 8.52
Sandy clay 6.84 x 10} 0.426 10.40
Silty clay 3.26 x 10} 0.492 10.40
Clay 405 x 10! 0.482 11.40

Source: Data from Clapp and Hornberger (1978).

b
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TABLE E.7 Representative Porosity Values

Total Porosity, p, Effective Porosity, p,
Arithmetic Arithmetic
Material ' Range Mean Range Mean
Sedimentary material
Sandstone (fine) - - 0.02-0.40 0.21
Sandstone (medium) 0.14-0.49 0.34 0.12-0.41 0.27
Siltstone 0.21-041 0.35 0.01-0.33 0.12
Sand (fine) 0.25-0.53 0.43 0.01-0.46 0.33 .
Sand (medium) - - 0.16-0.46 0.32
Sand (coarse) 0.31-0.46 0.39 0.18-0.43 0.30
Gravel (fine) 0.25-0.38 0.34 0.13-0.40 0.28
Gravel (medium) - - 0.17-0.44 0.24
Gravel (coarse) 0.24-0.36 0.28 0.13-0.25 0.21
Silt 0.34-0.51 0.45 0.01-0.39 0.20
Clay 0.34-0.57 0.42 0.01-0.18 0.06
Limestone 0.07-0.56 0.30 ~0-0.36 0.14
Wind-laid material
Loess - - 0.14-0.22 0.18
Eolian sand - - 0.32-0.47 0.38
Tuff - - 0.02-0.47 0.21
Igneous rock
Weathered granite 0.34-0.57 0.45 - -
Weathered gabbro 0.42-0.45 0.43 - -
Basalt 0.03-0.35 0.17 - -
Metamorphic rock
Schist 0.04-0.49 0.38 0.22-0.33 0.26

Source: Data from McWorter and Sunada (1977).

Distribution coefficients depend strongly on soil type, the pH and Eh of the soil, and
the presence of other ions (see Tables E.4 through E.6). Thus, considerable uncertainty can
be introduced by using default values for the distribution coefficients. This uncertainty is a
critical matter, particularly in cases in which the water-dependent pathways are the
dominant contributors to the total dose/source concentration ratios. Default values for the
distribution coefficients are provided only for the purpose of obtaining preliminary estimates;

site-specific values should be used for deriving soil guidelines whenever possible.
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OYSTER CREEK NUCLEAR GENERATING STATION

SOURCES STORED ON BACK SITE



OCNGS Sources Stored On The Backs_i;gm

Exempt Quantlty Date Original
Number Location Acquired Activity Isotope Notes
Dosimetry
S-1657 WBC Unknown 1.119  uCi Cs-137 |RM-14 check source.
50123-79 WBC 05/10/1995 Mixed Orig. Act.: 0.148 uci  Co-60
Orig. Act.. 0.177 uci  Cs-137
Solid in 1.75 x 4.5¢cm mini vial.
(used for daily calibration)
Emer. Prep ,
| NEN ] FRAA (Bldg. 14) [ 11/01/1981 | 10  uCi \ Cs-137  [Current Activity 7.5 uCi as of 6/94
—|EP Source #9
Training
r s-3 | Ed. Cen. Cabinet #4 ] Unknown | 05 uCi ] TI-204 [Model S-10 Backscatter Kit (1982)
Deb Piana, Public affairs, used in demonstrations
f KB-1 | © Ed Griffin | Unknown | [ Mixed  [Mn-54 =1uCi Unknown = 1 uCi
Co-57=1 uCi Na-22=1 uCi Ba-133=1 uCi
Cd-109=1 uCi Cs-137=1 uCi Co-60=1 uCi
(Sep 1982) Deb Piana Public Affairs, used for demonstrations.
| D l Ed Griffin | Unknown | | Mixed |Po-210=0.1uCi Co-60 = 1 uCi
Sr-90 = 0.1 uCi Mfg. = The Nucleus
Source set owned by Communications for use in demonstrations (D. Piana)
_ Leak tested = 1/8/99
| B | Ed Griffin | Unknown | \ Mixed |P0-210=0.1uCi Co-60 = 1 uCi
Sr-90 =0.1 uCi  Mfg. = Oxford Inst.
Source set owned by Communications for use in demonstrations (D. Piana)
Leak tested = 1/8/99
Llcensed Quantlty Cal. Date Original Current

SCN _ Serial Number . Isotope Date Acquired Activity Activity

Location

Custodian Notes

| 380 | 53995-79 [Mixed Gamma|0610211997]06/05/1997| See Notes| See Notes | Whole Body Counter | R. Hurley |Solidin 1.75x 5.4 cm Mini Vial
Manufacturer = Analytics.
Cd-109 = 52 Co-57=.15 Ce-139=.24 Hg-203= .54
. Sn-113= 41 Cs-137=.21 Y-88=.7 Co0-60=.33
| 399 [ 55723-79 lMixed gamma|o4/o1/1998|05/13/1998| See Notes_} See Notes } Whole Body Counter | R. Hurley  |Solid in 1.75 cm x 5.4 cm Mini Vial

Manufacturer = Analytics.

Printed: Friday, October 15, 1999

Cd-109=539 Co-57=.17 Ce-139=.27 Hg-203 = .54
Sn-113= .44 Cs-157=.23 Y-88=.75 Co60=.35
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[IdTINuclear - Memorandum

Subject: RIR 89~045 RESPONSE Date: January 30, 1990

From: D. C. Smith - RCFO Manager Location: Oyster Creek
6631-90-0005

To: RIR 89-045 File

The material identified in Section III of RIR 89-045 was discovered during an
investigative survey of all materials located in Building 8. This survey was
initiated due to a number of prior RIRs resulting from the discovery of
contaminated materials outside of the RCA. It isg believed that gsome of the
contaminated materials previously discovered outside of the RCA may have been
items released under release criteria at a time when contamination limits for
free release were less restrictive than our current limits.

During the course of the referenced investigative survey a number of items with
contamination levels in excess of our current limits were identified. These
items were:

ITEN (2 ON. INATION (CP
2 8lings 200
2 air receivers 300
Hack saw 800
2 block & tackle assemblies 200
Chain fall 4000
Leak tester 500
Electrical distribution unit 900
12 weld heaters 400
2 pipe beveling tools 1400
5 grinding stones 400
1 welder 200
1 welding power box 150
1 strap (from welding equipment 200
1 pilece of metal (from welding equipment 150
1 welding gauge 200
15 bricks (from welding equipment 200

No items were found to have smearable contamination in excess of our limits.

All items found to be contaminated by our current limits have either been
returned to the RCA or disposed of as radioactive waste. Since these items
were identified as part of an investigation into previous RIRs, I propose no
further corrective action and will consider all actions for RIR 89-045 as
complete unless notified that further action is required.

VoW ow

Dann C. Smith
Exet. 2160
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OYSTER CREEK NUCLEAR GENERATING STATION
Radiological Investigation Report
' Page1o([ o]

L Date of Occurreace /- /& =5 / Time /450 RR #[ G 1-00 ]
Location SACK s/17£ RidteDiNE # S~

Date Submitted /- /- / Time /57§
I1. Personnel Involved
" Name "SS # Company/Location
E£D 2R S JePf L
CHARL &S Brevor Jert ¢
A FAS J£Pf L
AR eETT

STecE  Jufeos S BARTETT

Prepared By Jj Star od ' Responsible Dept. Manager &, tore/C. forians
r 4

S,

IIL Brief Description of Incident 44 W7 a Al E 2 CerosTRUC TrerlS sooRIEERS
KELAIRIGE TRLEK 7 STH o) Bedi B & Focdd TROLS ARKED
b ITH PeRPLE  PAINT  BENWIY THE PAssELgER TEAT,

RE7y TACCRS § STEVERLS SEMT coT 70 st Ruey Jrocs § JAuc/y .
CAp T AP ATICPS GeROEY oOF Tovos.s £ TR K RESLe]S <1Wd/4~/cr.«.
DILELT " FRISI OF TRUER =~ &0 MEPH

DIREET  FRISI cfF Trodl s | EeECTRIC TIPAT (JRENMNCH — <100 ax PH]

Tra) SA 15 - & Joe &C P
CRESCIZNT  esp EACF -~ Roceo NEPM
choy BAR - ~ Joc0 AcPH

CARESCERT pop EXCH  pots NOT pp R KED cosTit e Prk ;N7

D RECT FR1SX oF sbc  PrRsorrEC LeSeery!

£ roRRIS cGG-35 -§373 < jod u< Prl
PASEESY
RERE i diEs ftamw 1So-g2-§53 < 100 Soc P
M E FASH 1SE-SO-5280 | <ive pc P/

[Sec Affached s;m*rs)
Prepared by HS'I"Q!"L"FJI/%LMAP‘;UJJ Title: uoarade QRCS ’

———————— ey~ ~—— - - - e e it — s e e = e s =




9300-ADM-1201.01-1, Rev. §
Page 2 of 4
IV. Immediate corrective actions taken and results
TICLS 2Tt [fIXEYD  CTAMIMATION  FASESED f A FROAG M7
TACK B 778 RCA.

V. Reviewed w{ %/Z/’%//z// Title /%/p;f T/

Date /- 22-9/ ) Time /’6@«b

VI. Radiological Engineering Review D . A A~/ W@) 17/ VAN,
Date J-23-9 | Time WHSQ
Critique Required [ | No Critique required| X |
HPESRequired [ ] |

Comments ?Abv seoénCmy, éu{;—xytalu(f Der T LI TvEATICATE %r/g’tf
CALSES CLAnI Py Eyess AD MAKE[IEcommong (RRRE TV
ACTIONS  As_ POPRORATE , STATEmenT OF Gent 8y
H. SranBia 0 Asm CAUSES of [NUDENT ARE AT CenSINENED

ComPrLE7E., DY

ERAariad M-S st ek SN 4 Tk o bitche M-V e A e amcascinch ana ot S Fogm-aanmamer it BAES A ta



VIL Possible causes of incident and methods for correcting

9300-ADM-1201.01-1, Rev. §
Page 3 of 4

O Lot Cayre 15 _inpdco saze SuryEy For, RELCASCLTRCK tia0 BECN 1) LA > [ masTh AND

ol N

FuEL s SEENS

A Mols THerouéH Surzw‘q RCT Din poT SEE PurPLE

fapuiin ROLS oas TRULK Frook GR CHECK BEnmd AT Rk OTHER &;;ALC SRAAGE. _OTHER TRuckS

LY Ol

wWERE SURUELEN MO OTHER ConTRM, TTEm( Rouan OVTSINE RCA, 1 L 86T WS
REVIEW AT RET Morm NG MCETiNG TO HEIGHTEN ReT AwaAnEs&s,

@Com.guﬂug et uag oot ok wcg OF THeSE 1nDiyiDyaes whe SRRED coniMtm
AnD Mo CorThng Tools 1N THE TRy, EUEN THoogs iyl TRUCE wiAS i an RCA Ang wrAs

USEN SEVERAL DMlc fore. THeS T4 JBols SHouls HeuC BEEN Pweu.? ST0AED . FunTipgemsnts,

4

s Tools WEKE STICL SIGUED suT Anp HAB NeT- 8een RERQMEY To THE ook CAGES. TS

wene CE

XL

@ auericn s:.@z.sﬁ ol Co
[UYOLUED WENE NAT CERTAS THAT PyRPLE PA.mTED TDOLY mewuy” FXEH ConThm/RfA TOLE K

Sur Sol C [24) AST

e BESA IASAN TRAWNG 18 THAT Som € PEalen~EL

RCA usg omiy, GrET AnD BAD ol JaSTRYUCTONS ConTRLTE) AGrESn To INREASE THY SEVITINT)

OF Ths Seggect N EmPron€f TRAN NG AuTeots ALREADY COVEAED i GET /RCT RA NG,

If Action Items are assigned check this block[ ]

‘bA«.A—anﬁ

Action items will be listed on attached sheets if necessary @0&..@9-] 2/1d/a

VIIL Responsible Managers Comments

AT S P B Sl

T Lt Y v

/x;//// oL 4 /é;//’ i hS,

-

Print//signature

Date/Time

El-3

Cimet- Tt N0

R L e e K et e adh e DL ot



X Radxolog:cal Engincering Manager’s Commcz;u
ZnlomPLETE ,?Momm =74

Does this potentially constitute an unreviewed safety question as defined in
10 CFR 50.59, or present conditioas adverse to quality that could affect nuclear
safety, Technical Specifications, or require reporting to the NRC in
arcordance with 10 CFR 20 or 10 CFR 21,

ves[____] No

P e _f1/2/ @ 0735
* X. Radiological Controls Director’s Comments /
/
e ‘
/
/
/
/ :
/
/
/
/
/
/
~

Priat/Signature 15 S oloodin Z%i Nl Date/Time 245031 Jooo
) .

El—4

T T - T e T e T €T W P % 4 Y T e e 4 e e S e e = = e S 2% S e



RIR # Q1-002

Truck #5611 was brought into the yard area approximately one month
prior to January 16, 1991, by house mechanics. The battery died on
the truck and with the cold weather it was impossible to start the
truck. on January 15, 1991, the weather warmed up and Bill
Barkoszy decided to attempt to have the truck started and driven
back to transportation for repairs. The truck was started and
Barkoszy had Heavy Equipment Operator Steve Beigl drive the truck
out of Gate #20. RCT Harry Davis (Bartlett RCT5) smeared, frisked
and released the truck. It was then driven out of the North Gate
where it was taken by one of the Transportation mechanics to
Building #5 for repairs. When Charlie Brown went to work on the
truck he noticed the contaminated tools and the call to Rad Con was
made.

The first problem here is that Steve Beihl (who drove the truck
out of Gate #20) is a Non RCA worker from Farmingdale. Bill
Barkoszy was his RCA escort but he never entered the truck. Had an
experienced RCA worker driven the truck out of Gate #20, he would
have noticed the contaminated tools. The tin snips were painted
purple with a "Caution Radiolactive Material" sticker on them, the
crowbar was painted purple and the socket on the electric impact
wrench was painted purple. These tools were lying on the passenger
side of the truck on the floor along with a 1/2 inch wrench and a
hammer. Some tools were also found behind the seat of the truck
none of these tools were marked in any way byt one crescent wrench
had 2000 cpm fixed on it.

The Bartlett RCT did the normal job to release the truck he checked
the tires and checked the pedals and floor on the drivers side.
When questioned he said he was aware that tools with purple paint
on them were not to leave the RCA, he wasn't sure but thought they

were painted purpel because they were contaminated. There is no
formal training done by Rad Con or GET on this, Harry Davis had
just picked up on this from being here for a few weeks. I

contacted Gian Campesi in RAd Con Training and he said Training
could start putting out this information if we would put out a
formal memo.

Charlie Brown was a Station Helper for several \ears before he
pecame a mechanic for Transportation and that is the reason he
recognized the tools as being contaminated, when he went to work on
the truck.

We have checked all trucks back in Transportation and all trucks on
site and found no other contamianted tools. We have also checked
the Transportation mechasics tool boxes and found nothing (see
attached list).

' H. Starbird

wpgrcs91/6



1 ; Ti Locath
[di!] Nuclear OCNGS RADIOLOGICAL SURVEY | No.qga -9t~ 65¢ |Oste /. yg-a 1 |T™ 20 BACK <16 RLDE TS5
RWP Reason .

a A SulvVlyY op TRACDR § oL AFTER
l-geaerie  anfAeT WwREVCH — <100 pefr < 'm,/‘/”“"' | J¥ No Beta Detected [Rx Powe %
v TIa SR —Putlis < s00 Net < i000dpi foren™ PURIE PATE) poocs Foendw Al | £l

mraert - o forea SMEARABLE CONTAMINATION INST. DATA
- - . frrl €~
| cRow BAR- fuifix . 000 mePm <1000 dlfn 100 LOCATION B § CICPM 110PM|=<0PM| AREA | RADIATION SURVEY
TR 1 NST -
| 8Liligi opascasl oberrr - 2070 »ePR le/’*/wa—’ 2 SN Bc;/L”‘“
casmalelp 3 7 |coo /
et ¢ Jooeod, /m“__-n_ 4 pd y/as
TRucK # s61] < 1o arepar Ase SMER e 5 p wsT
6 v sm BCF
7 pd cD
8 .
Frisoance fFRISK S 9 CONTAM SURVEY
10 4 INST & e A
&D MORRIS c19-35-§373 < 100 welr 1 //;4__ EE
cop
CHALLES BROWA )54 - & 2- §9383 < 100 NCMA L DIRECT VT ZAWAS 15 // pe /Y‘ﬁ/
MEE FASH 15¢.50-5 750 <1os Hepr 14 e EFF 10%  BKG go_ CPM
. 15 / INST L,
16 pd SIN _—
17 /- coD %—
18/~ ’
19 /~ P BKG cPM
201 AIR SAMPLE DATA
Surveyor 7 FC ). 2 ygrce
20 §kr&5ﬁ% WA F‘Q\&B’Q Y/ NOTES
PrinUSign Date NO - Not Detecten
Roviower ) GW - Gross Wi.pe .
1 “14-9 NA - Not Appticable N
PrintSign Date NT - Not Taken '
contact dose rates ara circled  [#) smear locations are boxed NBD - No Beta Detected i
Al Dose Rates Are General Area Readings in mr/hr Uniess Otherwise Noted i
Remarks
e cowrdmATRN onieY Foswtll) eX peess Jo0<5
LIERE FALLED  Awd gt T JAc T REA B
JCIBRIAR/JIC

N 5268 105-89)



TRUCK

2813
2792
2790
2926
2930
2842
2847
2928
2817
2796
2849
5165

TOOL BOXES

E140N
E140N

2846
2728
2726
2767
5611
2919
2868
2692
3640
2653
2866
2790
2870
2927

wpgrcsol/7

PLATE

XH34CD
XH95CC
XH94CC
XT13VT

- XT8OVV

XK922A
XH96CC
XT78T2
XH71XH

XK90ZA
XC852ZM

SAT
Locked Unchecked (Fire Truck MOB)
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT
SAT

1096/04-03-91
1310/06-17-91

XD8OBV
HZ32

X574TB
XR46DJ
920770
XK39YX
FCT10G
XR420G
XH94CC
XR45DJ

XT80TY



GRY| Nuclear | Memorandum

Subject: TAGGING OF TOOLS DESIGNATED FOR USE Date: February 25, 1991
IN RCA
From: M. J. Slobodien - Rad Con Director Location: Oyster Creek

6630-91-0038

To
All Radiological Controls Personnel

All hand tools used within the RCA except for specialty items and those
exempted by memo are supposed to originate from the contaminated tool issue
area adjacent to the MAC. These tools should have purple (magenta) paint on
them to designate them as potentially contaminated.

when the contaminated tool room does not have an item in stock, it will be
transferred into the contaminated tool room from the clean tool room. If there
is insufficient time to paint the new tool, the tool room personnel will affix
a piece of adhesive yellow and magenta "Rad Tape"”. The tool must be painted as
soon as practicable with the magenta paint. The tags are not to be used when
there is adequate time to apply the paint. NOTE: tools often have to be
cleaned prior to paint application. This should be taken into consideration by
RCFO in judging whether or not there is sufficient time to accomplish painting

prior to use.
i) Sl ol

M. . Slobodien

cc: Outage Command Center
L. L. Lammers - Plant Maintenance Director
W. J. Muelheisen - Maintenance Supt. Support
D. C. Smith - Corporate Assessor R&EC

A0Q00648 8 83
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EENUdear 'Memorandum

SURVEY OF VEHICLES LEAVING RCA Date: January 7, 1992

C. A. Pollard - Manager RCFO Location: Oyster Creek
6631-952-00018B

All RCFO & Station Services Personnel

Recently contaminated tools have been found on the Forked River Site by
Transportation personnel. Typically this problem has occurred when one of the
on site fork trucks has gone to Transportation for repairs/surveillance. These
tools have been found between the vehicle instrument panel and the front window
where the fork truck has a recessed area which cannot be seen from the drivers
seat or from outside the vehicle when looking through the window.

To prevent a recurrence of this problem I am asking that station services
personnel remove all items from this recessed area before having a RCT survey
the vehicle.

RCT's who survey fork trucks exiting the RCA are to ensure all items have been
removed from the recessed area before conducting their survey.

Charlie A. Pollard
Extension 2580

C()E}é%h&oov»f&»~

W. J. Quinlan
Station Services Mgr.
J/cr

cc: A. Judson
M. J. Slobodien
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‘JT]Nuclear Memorandum

Subject: CONTROL OF CONTAMINATED TOOLS Date: December 24, 1991
From: M. J. SLOBODIEN Location: OQOyster Creek

RAD CON DIRECTOR 6630-91-0172
To: L. L. Lammers - Plant Maintenance Director

R. J. Barrett - Plant Operations Director
. E. Frew - Site Services Director

Reference: RIRs #91056
91057
91058
91060

There have been four recent instances in which contaminated or potentially
contaminated tools have been removed from the RCA inadvertently. Rad Con
needs the help of all production workers who take vehicles across RCA
boundaries to make thorough checks for the presence of restricted tools. It
is especially important to check hidden areas such as under seats, tool boxes,
glove compartments and built in storage compartments.

A review of the attached Radiological Investigative Reports may be helpful.
Part of a Radiation Worker’s job is to know that a vehicle presented for
release from the RCA is free from contaminated tools.

Your assistance is greatly appreciated.

77 Alide

. Slobodien

Attachment

cc: dJ. J. Barton - Director OC

MJS9-91\24
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Em]Nuclear o p/»l.- Memorandum

Control of Contaminated Tools T ate December 27, 1991

D. L. Pysher Locaton Oyster Creek

Site Services Director, OC (Acting) Al00~-91-P118

J. K. Hadden

T. D. Jenkins

R. Luty

J. J. Pfadenhauer
T. W. Snider

D. Storey

Reference: RIRs #91056
91057
91058
91060

There have been four recent instances in which contaminated or potentially
contaminated tools have been remcved from the RCA inadvertently. Rad Con needs
the help of all Production workers who take vehicles across RCA boundaries to
make thorough checks for the presence of restricted tools and equipment. It is
especially important to check hidden areas such as under seats, tool boxes,
glove compartments and built-in storage compartments.

Please review the attached Radiological Investigative Reports with your staffs
and appropriate workers. Part of a Radiation Worker’s job is to know that a
vehicle presented for release from the RCA is free from contaminated tools and
equipment. Please respond to this writer by January 15, 1992 indicating that
the above action item has been completed. Your assistance in this matter 1is

greatly appreciated.

DJR\)PQ\SU\) u‘/z::/el

D. L. Pysher

DLP/dh
attachment

cc: J. J. Barton
M. J. Slobodien

N 0648 (06-86)
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[Td7]Nuclear Memorandum
Subject: CONTROL OF CONTAMINATED TOOLS Date: December 24, 1991
From: M. J. SLOBODIEN Location: Oyster Creek
RAD CON DIRECTOR 6630-91-0172
To: L. L. Lammers - Plant Maintenance Director

R. J. Barrett - Plant Operations Director
J. E. Frew - Site Services Director

Reference: RIRs #91056
91057
91058
91060

There have been four recent instances in which contaminated or potentially
contaminated tools have been removed from the RCA inadvertently. Rad Con
needs the help of all production workers who take vehicles across RCA
boundaries to make thorough checks for the presence of restricted tools. It
is especially important to check hidden areas such as under seats, tool boxes,
glove compartments and built in storage compartments.

A review of the attached Radiological Investigative Reports may be helpful.
Part of a Radiation Worker’s job is to know that a vehicle presented for
release from the RCA is free from contaminated tools.

Your assistance is greatly appreciated.

. Slobodien

77 i

Attachment

cc: J. J. Barton - Director 0OC

MJSS-91\24




