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Dose Assessment of Residual Radioactivity on the Forked River Site
Demonstration per 1OCFR20.1402

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
NaI(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.
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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 1 OCFR20.1402 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.



4 -f 13

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
reference 3 is 3.68 pCi/gm in soils and 6910 dpm/lOOcm' 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 pCi/gm
cobalt-60 (20% of the default concentration 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.
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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 2 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, is assessed to be non-impacted. No plant related radioactivity could be identified in
the surveys conducted.



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 I 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 environmnental 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/m2) or in soil(I 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 (IOCFR61) but are not typically present and have half-lives greater
than a half-year. These isotopes were: AgI 10m, C14, CeI44, Co57, Co6O, Csl34, 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 1 OCFR61 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 mi2 , 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
Isotope DCGL (pCi/gm) Isotope
AgIlOm 2.44 C14
Ce144 131 Co57
Co6O 2.60 Cs134
Cs137 11.1 Fe55
H3 1380 I129
Mn54 8.15 Ni59
N63 9420 Sr9O
Tc99 111 Zn65
Pu238 106 Pu239
Pu241 3200 U234
Am241 86.8 Cm243

mrem each):
DCGL (pCi/gm)
0.92
81.4
4.20
5.64E4
1.95
2.59E4
12.0
7.55
96.1
98.0
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 Co6O 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 1OCFR61 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 1 OCFR61.



pltje. ' 1~3

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 Co6O was 85.2% of the dose (21.3 mrem), Cs137 was 7.3%(1.8
mrem), AgI 1Om was 4.7%(1.2 mrem), Mn54 was 1.8%(0.45 mrem), and all the
remaining 18 isotopes evaluated totaled about I %(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 Co6O was 56.6% of the dose (14.2
mrem), Cs137 was 42.7%(10.7 rarem), 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 Co6O was 50.8% of the dose (12.7 mrem), Csl37 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.
1OCFR20.1204g) in the dose assessment and that dose assessment based only on gamma
analysis (and specifically only Cs137 and Co6O) 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 Co6O at concentrations well
below the DCGLs. The detection limits for the 74 soil samples were 0.1 pCi/gm(4% of
the DCGL) for Co6O and averaged 0.14 pCi/gm(l% of the DCGL) for Csl37. 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/grn 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.
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The MDA for the mobile scanning measurements was variable due to the variation 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 Csl37 and Co6O, 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
I0CFR20.1402, 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
(1 OCFR61) 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, Co6O, CsI34, CsI37,
Fe55, H3, 1129, Mn54, Ni59, Ni63, Sr9O, Tc99, Zn65, Am241, Cm243, Pu238, Pu239,
Pu241, and U234. Some of these isotopes (C14, I129, 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 1OCFR61 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 M2 . 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 airborne 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/lOOcm2 ) Isotope DCGL (dpm/lOOcm2 )
AglI Om 12000 C14 1.8E7
Cel44 210000 Co57 310000
Co6O 13000 Cs134 21000
Cs137 54000 Fe55 4.1E7
H3 5.6E8 1129 120000
Mn54 39000 Ni59 4.3E7
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 1OCFR61 (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 IOCFR61.
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 typical 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/lOOcm 2 with no decay and
19000 dpm/l 00cm2 with 5 years of decay applied to the mix. Additional decay continues
to increase the effective gross beta DCGL. This is because the Co6O and Ag- lOm with
the lowest individual DCGLs decay off faster than the Cs137, Sr9O etc which have higher
DCGLs.

Alpha DCGLs are shown to be about one-fiftieth of the lowest beta DCGL. Isotopic
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 1 1000 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 2 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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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 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 I OCFR20. 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
of 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.
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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.



Attachments:

1) RESRAD output report tile: FRFP.RAD - soil pathways dose calculations for thefission products in the selected mix
2) RESRAD output report file: FRUPU.RAD - soil pathways dose calculations for theUranium and Plutoniums in the selected mix
3) RESRAD output report file: FRATMCM.RAD - soil pathways dose calculations forAmericium and Curium fission products in the selected mix4) RESRAD-BUILD output report file: FRROOMlA.INP - building dose calculationsfor a portion of the fission products in the mix
5) RESRAD-BUILD output report file: FRROOM1INP - building dose calculations forthe remainder of the fission products in the mix
6) RESRAD-BUILD output report file: FRROOMIP.INP - building dose calculationsfor the transuranics in the mix
7) Spreadsheet of RESRAD-BUILD results showing evaluation of gross beta DCGL,alpha DCGLs and decay adjustment of the beta DCGLs. Number and formula views.8) Spreadsheet showing relative contribution to total dose from the isotopes in the mixand effect of decay adjustment. Numerical and formula views.
9) 1998 filter sludge I OCFR61 analysis results
10)1998 resin 1OCFR6l 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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I C-14

Ce-144-D

Co-57

Co-60

Cs-134

Fe- 55

H-3

I-129

Mn-54

Ni-S9

Ni-63

Sr-90-D

Tc-99

Zn-c:
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C-14

Ce-144-3

Co-S?

Co-60
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Sr-90+D
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53.7.42E-04
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I 6.42.3E-C
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I 0013(147
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2.6901-05
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| -3
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.29
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bees/lioes~^to -tLnatke raticO, i^: V/)PCi/JY

m.l -k/ L L,1-2s..c Jnt a e ra;: o, ._ P:, pi/d

olnri/soil :oncentra:oisn ra::_, o:m-eansionless

..ef/liesstc:-intake rstiis, :r~-_L;s/)pCi/d)

.I~ik/I~vestcX-Lrtae rati-, ^:. C : ;/(CI
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,lant/soil concentration ratio, dimenstonless
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, lant/soi :t-.:ent;rat:On rat::, timnsicnless
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,._X:;s --k-z-.ake3 ra; c, C .izC .d

, m :-:e X -.take ra::o, .:i- ! icCi/di

*-^-cettrt:z-. rat::, otmerat orless
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,piar.-,sz:: _z centration -al-:z, z:-.nsscioness

,beef/livestozk-intake zracz;), Sc^:/kg)/[pCJ/ed

milk/livesto-k-intake ratio, zCi/L-/ipCi/d)

la sil _ centration rat::, dimensionless

, beef/liv:esrck-intake ratiz,

, milk/lIves-_:ck-intake ratio, ziL/C/dplant-/so:; zoncentraticn at:.dimensionless

, beef/livestock-intake ratio, zCi/k;g)/(pCi/d

mi,.:</ivestzck-intake ratio, i/L)/(pCi/d:

op ant/soil oncentration rac::, dimenstonless

,eef/livestock-intake rat::, pCl/kg)/(oCiL/d)

,milk/ivestock-intake ratio, )zCi/_)/(pCi/d)

,plant/soil zoncentraticn ratio, dimne.sionless

,beef/livestock-intake ratio, )zCi/kg!/)pCi/d)

m rik/livestock-intake ratio, )pCi/L)/)pCi/d)

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I

2.OGCE-02

S.30CE-03

2-3DOE-02

4.0000--02
_.000E-03

4.3C.,E-024

3 00-02

3.000E-04

- .30CE-33

4.00E-0-3

3.OOOE-02

1 ' ,E-33 |

2.000--502

3.0006-02-

I .0006-03

2.0000--03

5.200-0E4

|300DE-04

4.3''E-.3

I S.000E-03

2.0OE-02

I S5.03CE-04

I3.0006E-01

| S8.0COE-03

I 2.00OOE-03

|10.000-04

| 3.000E-03

4 .000E-03

I 2.00OOE-03

I 4.000E-02

| -i.000E-02 I S.OE-32 | RF 4,1

2.030E-02 7RTF) 4,2)

2.D3C-00, |0RTF, 4,3)

3.000dE-0-2 RTIE6 5,1)

2.000E-02 | 0RTF 5,2)

0000I -.3 |RTF5,3)

4RT: 6,1)

3-S00E-02 | 3.70: 6,2)

o.00^-03 | R3F7 6,3)

4.0006-0.2 I 3T0) 7,1)

3.000E-C2 3RTF 7,2)

3 C3E-2 |RTF~ 9,2)1.0003-.2 RTF 9,3)

| 3.C^--4 2 RTF0 3,I3

3 3

4.-000o-3| RTF:'7 9,1)

|.:20^C-32 j 370, 9,2!

2.0006-3-2 RTF70)2,3)

| .-COCE-i2 |RTF , 3,3!

I 2^.00GE-_2 RTF10,1!

| ..000_-03 | Rr-F(0,2

2 i0^^E- ^o RTF -1,3

| 3 00 --5:|RF o

5.0000C-04 I RT7F1i,2)
| 3.030E-04 RTF(11,3)

5 s Qez no I RTF;12,1)

I 5.3DCE-D3 | 3TF(12,2)

| 2.000E-02 |RTF(12,3)

I I
|5.303E-.2 | 3T0(13,1

I 5.000E-^3 | RTF,!3,2

| 2.0^CE-02 | RTF:13,3

I I
| 3.0-00E-31 | 370)14,1

I 8.000E-03 |3RTF14,2

|2 OODE-03 | RTF(14,3

I I
| 5.0G0E-00 | 370)15,1

I 1.003E-04 |3RTF15,2

I |1.300E-03 |I RTF(15,3

I I
. 4.0300E-01 | RTF(16,1

.| .OOOE-Ol j RTF(16,)

54

5 4

54

-59

5 9

5 9

I

-63

-63

-63

-90-0
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-90-D

I Tc-99

I Tc-99

I Tc-99

I

Zn-65

Zn-65

Zn-65

I )
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5.302-30 | ^'.E1 _O | 3OFA-. ',:.

-5 Ag-li0m+D, crustacea and mollusks 
7.70E2 | 7.70CE-32 |BTFAC! 1,2)

-5 I I I

-5 | C-14 , fish 
| 5.0C00-34 | 5.0'SE04 j 3OEA-( 2,1)

-; I C-'4 , cruszacea and mollusks 9 13CE-'3 j 9.1'CE-?3 | BIOFACI 2,2)

_, I I

- .|e-:44- D , .sr,-. 
3 . ; | 'D 7A-A- 3,!

-5 |e-144-_ , cruslacea and lsks | l.?OCE-C3 | 1.CCCE-'3 |3OA_:f 3,2i

_; 
I

:- C-;
7  fish j 3.3CGE+32 | 3.03G?-+2 | O2AC) 4,1

-5 | Co-;7 , crustacea and mollusks 
2.0003-32 | 2.?30E-C2 B|0FACk 4,2,

-_-0-0 I 
O2C 5,1I

.-5 | Co-6? , fish

D-5

- 5

:)- I

* -5

5

D-5

D- 5

D-5

_-5

_-;

-5

3-5

i

I

I

I

I

I

I

I

I

I

I

I

I

Cc-53

_3-' 34

Cs-:34

_s-:3,-1
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-55

-229

M -2 4
|M..-54
|Mn-5 4

I 311-59
6 3-59

S r-90+1

| T_-99

-. _-99

c rustacea

crustacea

, isn

crus aces

fish

crustacea

fish

crustace

,fish

cr-us-ace

crustaca

fish

D , crus3ace
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,crus-a0c

ant mc'Lusks

and mollusks

and mollusks

and mc'Llusks

I

I

i
i
I
I
I
I
I
I
I
I
I
i

3.033E-02 |

2.0vE-C2 |

- . _ I

2.S'0-E-331

1.00SE-C2 j

|3.20CE-?3|

|1.S33-'E^.

| ̂. 'IE2--^

| 4.G03E2-32
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3.2CCE-03 |3
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9.0COE+04 |
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F0A0t I10, 2
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3B02AC 12,2)

BIC.': 9 CI3, 2!
3 3 O.R S'

B 1 0 FAC 4. 3,I

B:OFAC!14,2)

BIOFAC15,1)

310-LAO 1I2

BIOFAC'12,2!

BIOFAC'1:,2)

and mollusks

and mollusks

an^ moliusk-s

and mollusks

and mollusks

-)-c I

Zn-65 , fish

Z.^-65 , crustacea and mollusks

| 1.000E+03

| l1.000-C4
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.CC2E0-C
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3.C

0.31 C

1 3 '
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00E-O i
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I

I
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..;:al zrc:nc za:

0:; ' 4-.czzal

radiznuclide

radc.n-uzide

-ad' :-.z:;e

rad n z?--. zse

radicnucilde

radiz n'iZ iide

radiLnuclide

racizrnuclide

ra d;clnu c -;~defadz:, 7-.uzIide

rad Lonucl ide

groundwater

groundwater

g roundwat ser

groundwater

groundwater

groundwater

groundwater

groundwater

groundwater

g rGU niw ate t
groundwater

groundwater

groundwater
g r u-.dwa t2 r

LGroundwater

.groundwater

?C I /g

'pC:'-.:Cl

(pC -,

(pC: ,

(cc i!

(D-C

(pCi/'g'

(pC~i-, :

(pCi/Z:'

(pCi/'Li

(pC -. :

(pCi/:g

(pCi./L)

(pCi/L)

(pCi/L):
(ci/T \:

( pC i. /:

(pLi!>

(pCi:!:
(pci/:I

(pCi /L

(pci/I)
(pC./L!

C-2-:; 4 |

- 1. 4

,s I

__ -: -
N.;

_-4

Ce-144

Co- 57

Co-6C

Cs- 134

Cs- 37

: -e-5

: -- 3

:.-:23

: M-.-5

:SN-59

I

i
I
I
I
I
I
I
I
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I
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1.30033--

: .3C.'E-C'

,. 220£-CC

ntusec

not use~t

no t used
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not used
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not used

n Ct: useZ

no 0t used

not .u ec
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not usedn| t !3 E-,d

|. :.CDE-.

'0!2 |

c012

.0 12

7012

'.012

R0. 12

;3!2

7.012

W012

R012

RC 12

R012

Ccncen._ra:Lon

Concentrat ton

Concentration

Concentration

Concentration

Concentration

Cconen rat ion

Concentra-:oon

Ccncen:ta-ion

Concentrat on

Ccncentration

Concentration

Concentration

Concentration

Concentration

Concentration

..

in

in

i n

in

i ._

i
I
I
I
I
I
I

0.000-3O0

C- 00£--co

0022£E-C0

?.?3vE£-OC

C.-0007-CE

'.3COE0-CO

C.50E-CO

0.000E-00

I .00c5E-CC

O.OCOE-CO

I 0.0005-CO

I0.00075+00
3C.0C7OE-0

I *.0007-cC3.000E-CO

C.00CE-OO

C0.000CE.O

I .0.0005+0)
3C3CE-3Cl

C .C03E-CC

c .2300E-Ce

,sed by RESPAD !
i ci ffea-- nt f r:7- ;se r- : _ o

I

-- - | RE

- 2 -

T 0

--- | Riv

IS

! - I

_ .

_ _ _I .1 -

_ I .- I

!- --- I . E

0I I- s- Nl -

3I --- V s:

I

RO13 I Cover depth (m)

R013 I Density of cover material (g/cm
4-
3)

R013 | Cover depth erosion rate (m/yr)

I 0.000E-30

j not used

I not used

I

I

I

I

C. CCOE+-C

1. 500E+O

i. CCCE-C l



:R-,A-' Ve-2 s ~- .. . 'r t : = .5 wear

.otary : R ?.; Default Paramre:es

: ;- U-: : Pa.e 6

-sle: FRF?.RAD

S::e-Sre -rft Parameter Sumumary )oontznuedl

I' | Parameter

I 'se-r I

i :^ ut;- I

Ii

'. 3:3

13
- 3

I13

:3

' :3

::3

3

.13

:13

--!3

': '3

Densrt; o _contamin ated zone cm- 3

Contanmina-ed zone erosion rate (m/yr:

Conta.minated zone -ota- poros:ty

Contaminated z-ne effective morositr y

Contaminated zone hydraullic onduct;v:'; -. yr:

Contaminated zone o parameter

Average annual wind speed (m..sec)

Humiji't'y in air 'qg/o'3:

precori:aenorr ooi iin

Ir-iga-:-on (mm/yr;

Irri;at:_;n mode

Runoff coeffi-cenr

Watershed area for nearby stream or pond in''-2;

Accuracy tor water/soil oorutations

Density of sa:t-ated zone <om''3.

Saturated zone tor:a --roosr;-

Sat.ureeaoed zanwe e coroSity

Sa-_traec zone -. yea- _ v .,'-

Sa:ura-eb zone hy ga r : aAent

Sat:rated zone oparatme-t

Water table drzr ra:e 'in/zr)

Wel'l mum in:ake depth (t below wat:er zatee.

M-tel: Mondisoersion (it?^ or Mass-3alano-. '-3

Well rumring ra:e (m-3-3/z-r

.:4

. 4

.4

I':4

::'4

. . 4

, -

I

I

i
i
I
I
I
I
I
i
I
I
I
I
I
I
I
i
I
I
I
i
I
I

it. -

2. 3CJ:.

C .,C0_ 'C
5. CC. -I

2 '.30.,E-Cl

5.3CE-OC

2.0CCE-Cl

. .0300E-CO

_' .00.:_ C

;.9 3COE-O'.

2 ~OOOE-C 2

I
I

I

i
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
i
I
I
1
1
1
1
1
1
1
1

.I

.I
I

C

i I

� 0

.3efalt |!--

2.0002:-Cl
53002E-0O

2 .0002:-Cl

2.000 COl|

I 0002:406

1.C30E+-03

2.C;OE-O1 3

2.000E-O1i

I . OCOE+06

4.00CE-O:C

2.5,'E3' |e

C02:"'-_00

^.003E-'2-

2.000E2-C

5.3002:sO0

0.0002-00

I0.0CC2:"lC|

0.0002-00

4.--C^E:-33|

IC..OECC2:|C

4.5',E:-C:

'.sed by RESRAD

' iffe-ent from user trout

Para~meter

I Iame

'/02

I 1002:

BCZ

I. :Q:.2:

I _

I ESU

---. ,T1'

I . -S_)

I H Z ._-)

O;CNUCIH

XI BWT3(

|CX^CEL

:CNUCU)
I CIUCS

I '0:S 2A,

| _'iUZ:t

lumber

Uns e.

Unsaet.

Unsat.

Unsae:.

Unsae.

Unsat.

o-3 .a--~f z^-.e s--aa-a

z^-ce 1, - c _s '.

z^ne ', sol_ densiy fg/cm''3;

z^-.e l, -_Cal :pC:0s .y

z^^.e 1, effecti'e porosity

zone 1, soil-specifiz b parameter

zone 1, hydraulio conductivity (m/yr-

I

I

I

I

I

I

I

I

: 530E-3C

' . OC-^:

2.000CE-O-

5 . 300E+C3

. _02:+_2

Distribution coefficients for Ag-ll0m

Contaminated zone (Cm''3/gJ

Unsaturated zone 1 (cT.m'3/g)

Saturated zone (cm.'t3/;:

leach reae (/yr'

Solubil:iy z-nstant

Distribution coefficients for C-14

Contaminated zone (c,- '3/9)

Unsaturated zone 1 (cm' '3/g)

Saturated zone (cm* '3/;g

leach rate /yr)

Solubility constant

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

3. 0CO-:"2

? . OOOE-O:

^1 . CONE-C0

_ .OOOE+.O

' .OCOE-C
5.300E-C

C. 30CE:C3.- CODE-C

1.232E-02

not used

2.1312E-Cl

not used

.^16

3:6
','

.3 -4.16

2)~
2!

2)

2'

2)



3AD, "ie-3:n 5.i T; ':.o. = 0.S .;ear ':.' 9 ':3' ag

-^nary :RESRAD Defaut 2arameeters Fi'e: FRF?.RAD

5e-ecf Pame!er Surna-y ;._onci nuecJ

I I T'.sed by RES.RAD:

| Laanet~ere :-.c_- I tefa_1:- : ff*r-s--f-- ne - - *

6 | Contaminated zone (c0n33/g! |.0CO-02 I :.OOO-t3 I _

i6 Unsacurated zone 1 
1.000|E+O3 __C'UC 3,S

:5 Saturated zone (cmr3/4g) 5.00502 | 1.0O0E+O3 | - | 'CS; _,

16 | Leach rate (/yr, | 0.33S'.EO | C.00CE-00 2.221E-03 A:EA-H

16 | Solubility constant 0.0007-CO0 | 0.000E5300 not used | SOLu3K ,

'5 | Distrtbut;i or cce-I i -or cc-. Ij

:6 |Contaminatedz-e i................ tt3.g :';' ...... | 6.0'--i; | :.0vE-03 | - _::

15 I Unsaturated zor.e ' (=o''3/'g( 
4 

5.3'3Et3; | 1.C303

:6 Satura-ed zone cm-'3/4) 6.2205=01 i :.CC0SO3 I __ _

16 Leach rate (/yr) 0.300E+00 | 0.000+00 | 1.63-E2 jAE.'.--.

:16 | Solubility constant 0.00E-OO | O.OOOE+OO | not used S01>5K

.16 | Distribution coefficients for Co-60

'6 I Contaminazed zore (=i'3/g! I 6.0i3 I 033E-03 - Ct

:6 .nsaturated rne ; oon-'g |e 6.0E |. -23 |_

.: | Saturated -one fc-r' '3/ | 6.2 I | .v-'03

6 | Leacf ra:e /.'yri I :. | C.3=--&- |

:16 | Sncub iiiyc^-.s-a. 
| 3.-'C- | 0.CvE-' no: user

II II

.:6 | Distribution coeffic~e.-s for Cs-'134 I I

:56 Con:aminated zone (r'3/;( 2.8COEtC2 ! .030EtC3

,15 Unsaturated zone 1 (cm' 3/g) 2.30E+02 | .000E-03 |

.16 | Saturated zone fcz'n3/9) 2.3800502 | .OCOE-03 C';',CS

,:6 | Leazh rate (/yr-; | 20OCtv2 | 0.020=00 3.965E-03j

:16 Solubitt;y const-an- | :.>5D->5 | 2>55-0^ n| _, sed

>5aI a naze zoneI I

316 I Unsaturated zone 1 rzma*
3

/g) | 2.3COE-02 | 1.O0CE-03 | --- i

3.6 | Saturated zone (cm''3ig) | 2.3u000_I2 | .333E+03 | - c S

<016 | Leach rate (/yr) | 0.000E-0| O.OOOE+00 | 3.965E-C3

.016 Solubility constant 
O.OOOE+00 I not used ! 5Z_ 7

zO16 | Distribution coefficients for Fe-55 I I

i016 Contaminated zone Ion...''3/g) | 2.2007+02 1.0005+03 - | 'i

3:6 I Unsaturated zone 1 fom'3/q) 2.200E-02 I 1.00E-+03 
3

:315 | Saturated zone cm23/gl | 2.2005.C2 | I.C^OE-03 |

;136 | Leach. rare (/yr) | O.^OOE-v3C | 0.O0O5-00 I 5.C46E-33 . .. '.

015 I Solubility constant I 0.005E+00 0.30E5+00 I not used 30120:2 3;

<016 | Distribution coefficients for H-3 I j

0l.6| Contaminated zone Icn*3Ig) 6.000E-02 | O.OOOE+00 | --- | D 9)

3016 | Unsaturated zone I (cm'*3/q) | 6.000E-02 | O.OOOE00 
DC 9,

R016 | Saturated zone (cm''3/g) | 6.CCOE-02 | 0.0003-OO | ZC

3016 | Leach rate (/y-) 0.0005E00 O.OOE5+00 4.0;6E--00 | A_

R015 6 Solubrlity const ant 
0.000E-03 C.COO+00 | nor used ' .3



3.A, Ve ;so n- 5; 7½- Z.a rit = O.5 year :3'3 Page d

-zary RESRAD Default' Parameters Fi e: FRFP.RAD

Site-Sr3e_:-: ?3rameter S areyr (coLintued

fe jI s~--^,t--:--- jI

* L aram-eter tn": t^o- e'aut- K O: z'e-ea -- I; :;---- Niiame
I au i f I

6 |i;-rtbruton __e-f._:ents ot :-::: 7 j jj

o j Contami-nated- tone m-3) | a-: |:cOi,-?; --- I E-;';.^-

:6 | Unsaturated zone i cacm-3igl | 1.000EC3 '.000E-OI --- | DC'iUCJOl

6 Saturated zone (cmn3/g) I1.GOOE-OC 1.000E-01 | - D3-UCS'!3,

16 | Leach rate (/yr| C.OOOEC | 0.000 |0 9.153E-OI I ALEACH!1':

.6 Solubility constant | C.303E-O. 0.000E.OC n tot used | a0133K 13,

:6 | Distribut-ion cef':_ten-s for M.n-54 j j

o6 Contaminated zone _m--3.'g) I |.QCOE-?: 2.00CE-02 j --- ICi-r20 ;

16 | Unsat-urated tne: or-3ig! i _ : _-_ .-- _j--- j I

:6 | Saturated t-one cm--3/q) | O.O-': | 2.0CE-0Z ! --- IE
:6 Leacn rate (/yi3 0.000EQ, 0.000E,00 | 2.213E-02 AEACH(',

16 j Solubility constant O.OOOE-03| O.OOOE+00 | not used | ScIUES:K'

.16 | Distribution coefficients for Ni-59 I j j

:16 Contaminated zone (om,3/g) 4.0003-C2 Z 1.COE-03 | --- I OCUC2:-

16 'unsaturated zone c ' 3/' 4.)0005<2 | 1.00CE-03 --- 3 _ .

16 Saturate ztone '_-.3/;: I tCc -: | :.OOCE 3 | --- I :3

16 Leazh rate '.r I |.OC^E-,: .3.0E-30 j 2. 6 | .'_EA^H::2

A6 | S^'Sbi::ty .s - 1 -::-:: ' .! -- :Se_ t - :-- :
II Ii!

::6 | Distribtion zoef z-'ea.s for Ni-c- | i

:16 j Contaminated'i zone cm,-3/g) 4.033E-C2 I .CCCE-C03| --- | -C':3

.'5 [ Unsatuirated zone 1 (c 3/g) 4.000E-- 1. -0 00E03 -- _ |C'4UC.''3,13

16 |Satura:ed zone (cm-3/g) I -vooos-c: j .000E-03 | --- OC UCS3 3;

:6 | Leach rate (/yr) I O.OCOEs-o 3 0.776E-03 | A- - -

.16 | So'.ubi :Iy co nstan C 03-- | .05-- not ust S C se | :

- . - I .

':6 | on-ami:,a
4

e -ze cn3/gj.S'-.: 3 .03C0-3: j

':6 UJnsat:-raed zone I (cnr3/g| :.StOsi-^: 3.000E-C: | --- j _0413..: ;,-.

:6 | Satra-ed zone {cot3/g) | :cE- | : ' : :-:- -

:16 | Leach rate (/yr) | 0.00E+ | 0.300E00 7.?C3E-C2-C 4

,'6 Solubility constant O.OOOEC00 | 0.OOOS-00 | not used | SOLU'JBEK;14

016 | Distribution coefficients for Tc-99 I j

016 | Contaminated zone (cm-*3/g) I 1.0005<1 | 0.00 O | --- | DC'4'v'CCC:

.:5 | Unsaturated zone 1 (cm3/g) | 1.0003--c: | 0.0 0 | --- | _IC'U;-

6 | Sa-ura-ed zone (omc-3/g) | IOOCE-': !ocos>: I --- |:',^S::5

) 6 6 Leach rate (/vyr; | 3CvOE--: | C.OOCE-CC j 3.t;- |A .i-',: .:i

316 | SolubiLity constant 0 3.00CE-: | 3.O00E-, | not used | 502333K?>

'6 |Distribution coerfizients for Zn-ES j j |

316 6 Contaminated zone (cm,3/g) j 2.050CE-2 | 0.C03050 | --- tN';- :-

016 | Unsaturated zone 1 (cn**3/g) | 2.000C-.2 | 0.000E+00 | --- I -CNUC',,6,

016 j Saturated zone (tomr.-3/g) j 2.000E-C2 I 0.000ErC I --- 'CN'CS,!

316 | Leach rate (/yr) | C.CCOs-CC | 0.0Q0C-GC | 5.550E-C3 ALEACH,!6

.16 | Solubility constant | 0.0005<0 | 0.000E-O" | not used | 16:

.017 | Inhalation rate (m-3/yr) 8.430E+03 | 8.400E.03 | :'.A:

:017 | Mass loading for inhalation (g/mn3) 1.000-04 1.000E-04 | --- MLrN



:.isPA, Vsu ;t .. . _ -0.5 edr

:;=ldty : RESPA. De fauit Para-ere-s

" ' I ; _ 3. Oage 9

F. e ' -: F RAD

S teL-Se_::: ?.rame-er S..a-y ';_-a - Ine

snu I P arame te1

Exposure .ura05.

,17 | Shielding fautor, :nhalation

017 | Shieltdig crfaor, exe-rnal gamma

017 | Fraction of time sCeat :idoors

017 | Fracti-r. of time spen; outdoors (on s;:e

J1i 7 Shape factor flag, external garrma

31 7 Radii of shaoe factor array (used if F -

0 | uter a nnular rad is '', r !:

I .. _:

I .I .1 . _ -. .

I 4.. :-_-

| 2.5-'_E-3'

| .CE1

I

-r. _se

IDefaul-3 I

4.00CE-',i |

2.500E-01 |

;.000'-03 1

- 000E-00 I

I

5.,3E3I

Used o; RESRAD

.f d 'ffe-e^.- trcm ;se- :-.^

?3ra-.:et

>C shows circular AREA.

017

3017

-.01 .2107

:017

R317
I2 I11

3 7-

3:.:

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Outer

Cuter

an.nular
annu -a r
a nnular

annular

annular

annular

annular

annu a r

annuIar

aa n-._'1a-

radius

ra;jius

radius

rad us

radius

radius

rad us

radi _s

rad _s

radius

(mC,

C m),

(m),

(mTl ,Cm),'0'n,

ri.ng

ring

ring

ring

ring

r tt,

r4_..

-4 rnz

3:

4:

5:

6 :

7:

9:

19:

not

notZ

not

_sed

user

u~s ad~
sad

used

_se_

_d e-~

.se q

s_: -

0.071Z-00

O . OOO1ErOO-

0. 0005--00

0.000E'00

0.000E-00

'i.33CE-3vC

0.00CE-033

I

I

I

I

I

I

I

I

I

I

I C 7 Outer a-nular radi_-uS , r- : :2:

21s7

R0i7

R0'7

2017

;. '_ 7

R':7

R017

R017

R01 I 7

Fractlt-.s of

Ring :

Ring 2

Ring 3

Ring 4

Riag

Rring 9

R; n g

Ring -.

Ring 9

Ring a3

Ring ::
Ring !2

annuiar areas i . RA

I .. - - _

I ..ut used

.u. used

r-_ usec

| t u sed

-ser

^-- used

nt use-d
nu u: se-

nu; used

1.600E+02

1.40E0-01

| 9.205+0:

|6.300E-0

|5. 4'_E-?)

j 3.6_''E-3

j 5.13GE+-0

| .5000-0

| nzt used

j :.C0E0-0

I5.0005.-C
|-!

|-!

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr'

Meat and poultry cons.mpt.cn (kg/yr!

Fish consumption )kg/yrl

Other seafood ronsumptipn (kg/yr.

Soil ingestion rate (g,'vr)

Drinkingr water intake (i/yr)

Contamination fraction of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation wa-er

Contamination fraction of aquatic fooc

Contamination fraction of plant food

Contamination fraction of meat

Contamination fraction of milk

0~.00075-00

,.CC^E-3'

|.300E-00

2.-32E-01

I C.0~00E+00

| 0003E-00

0 .0005_-00

| C.000E-C0
I O . Ooos-o

|0.000E+00

2 1.600E+02

1 1.400E+01

: 9.2?CE+01

: 6.300CE-O1

C|5.40OCE-00

: 3 .3E0-3'

2 | 5.!0'E-02

3 |1.000E+00

II 1.3CCE+30O

130 1.0005-00

0 | '.000E+00

':|5.?00E-0!

I-_
|-!

|-!

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

| OTD

|FS

j PAD SHAR-E: 3ii RAD SHR-E; 2

;3_SH-E7 3~

3`SHR-77_ 4,

|RAD HP Et 6i

P RA SH.?5) 7)

PRA-A

FRA C n2

DIETill)

IDIET)2;

7o:-

FLW

IFR

! FM SA:0 . 1005+01

G10-0!

0.i3_+
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-mary : RES--AD 
De

fau l Parameters Fi:e: FRF?.RAD

i - - e --- e-- :: z r3..f-l ary con.- _e,

''setr t I

| ~ C~- : aef Z--,I'

:.se� - I ,

; �r= uS_�r _:�C � - �
.' I

!

31
19

:9

.9

9|
19

'93

9I

I |B

13
::91

:9B9

:93

.93

-31

I 3

:93

:93

193

:9a

:93

:?0

:4

:4

14

14

:14

'4

:4

1:4

-CR

TOR
TOR

'TOR

710?'COR

:TOR
T30R
;TOR

:TOR

lI

Livescck fodder intake for meat kg/oay

Livestock fodder intake for mil (kg/Ia-

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foLiar deposiction (gq/m-3

Depth of soil mixing layer ('-

Decth. of roots in

Drink.inag wa-er fractioan from wra-.3 acter

Household water fraction from ground- water

L.ivestock water fracticn from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (!kg/ol

Wet weight crop yield for Leafy (k;Im2)

Wet weignt crop yield for Fodder (kglr. -

Growing Sason for Non-Leafy 'years-

j rowin- Season r .e a ' ears

-G3rowi-.. Season 'for F ears

| ransboat on -- - ^--

Translocation Factor rot Leafy

Translocation Factor for Fodder

Dry Foliar Insercep-tion Fraction- f r N'on-L-eaf

Dry Foliar interception Fraction for Leaf-

Dry Fol'ar Interceptio.n Fraction r.r -c:zer

wet Foliar In.tercepton F-ractior. for *on--e,

Wet FoLiar tnterzepi. F-z:-:

We Fto_:ar.'-. .-- :- - 'z--i-

ZZ ea-e ̂  R-.-Ya - fc igenation

C-:2 conzentration *n water (g/omn'"3

C-12 concentration in contaminated soil;'

Fraction of vegetation carbon from scO'

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (i.)

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

C-12 evasion flux'rate from soil (1/seac

Fraction of grain in beef ca;Cs fee:

Fraction of grai-. in -. :' cow CC -3ed

Storage times of cont.aminated foccst-ors aavs

Fruits, non-leafy vegetables and grai^n

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mo!lusks

MWe>l water

Surface water

Livestock fodder

I

I

I

I

I

I

I

I

I

I

I

i
I
I
I
I
I
I
I
i

I

- : - .:E- .:

,, E-..o-: |

_ .- OCE- i:

- 3E'- use

1.0001-004

:.0^OE-,0|

I I.0. _ .
, 0.5
,, 2.5

: ..-. E.

no use

I

I

I
I
I
I
I
I
I
I
i
i

ii
I
I
I

5 . 5.,3E!l |
;. -30CE+3!l

5.00C3E-301

: .) 3CE -304|

l.-OOE-0C

1.000E-01

-7.00<20-02

1.001--00

COvE-00

7.0C00E-0

1.500S-OO

- .300v1E-3

- .5 . E-0

. ... _
IZ 2.5vCOE-01

… 3 -

0.. CD--^:

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

;I

.I

.I
I
I

LI

3I

DI

11

01

,I

01

II

11

1

W. C

I LW7S

I .,W. ,

13

FOWL; 2

7z F3l-

I . -. _

I >,0

:-; . ...

I 71133;

I ?0?Y:

I ?3 '

.3-.

| -E 72i
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: i nfl u2 f ?ore -er

3021

~~O 2 1

~.O 2 1

3021

7R32 1

RM2

P.021

Thikness of b"'d:ngt o^ation(ms

Bulk dersty of buiit ̂. foundation /rr..

Total porosity of thse over material

Total porosity of the Cuilding foundation

Volumetric water content of the cover mate-ra:

Volumetric water content of the foundation

Diffusion coefficient far radon gas (mi/se;:r

in cover material

in foundation ma-er:a

in _contaminated zcre 5^:1

Radon ver-ical di.ens:, of m xing .:

Average building air exznange rate (!/hr-

Height of the building ;room) (in)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-223 gas

o user

I no ue
I n- u ser

not use,

no - _se

not used

nor usser

r.ot user

no t- u se

not user

not used

r:o2 use:
no set

C tefaut-

2.>fOOE-20

1 .OOOE-01

5.OOOE-02

I3.OOOE-02

2.NODE-06

3.0007E-07

I2.OOCE-06
2I00CE~-00

5.OOOE-01

I2.500E-,00
0. 00 E+00

I-1. 000E+-00

2. 50 CE-C

I_.c.D~ l -CCE-1

'Use, by RESPAD

,:: fee. -mie '-

i -arsr, am

I:?CvI

??`2OC'i

= H 2 0F-

REXS1

E MA

I I

Pathway I User Seaotlion

external ga.-.a I a__:ve

2 -- inhalation w/o rador.ni active

' -- olan tinrestirn |

- lk : ..ses ,-... |a-z

-- aquat:i frs a

7-- drinking water acti-e

3-- soil ingesti-o n a-_ 7e

9 -- radon suppressed

Find peak pathway doses | suppressed
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RAD; Veraz-n 5.82 Tt L:-.t = 0.5 year

mary: RESRA_ Default Parameters

ConcarnIa21red Zone D;Imens;a3t.s

Area:28500CO.OC square -- efs

2tickness: 0.30 Meters

er Deptlh: 0.03 meters

Y4C 9:: page :

R F PFF?.R

a S oI Conce r a-on, _C /4

C-: 4 : -00

C-44 ',:_C

Co-5S
Co- G0

Cs-134 1 _-00

Cs-:3'
7 -O

Fe-55 1.^.,_-00

!-'9 1 -0.

Mo:-54 .-3

Ni-SO

Sn - _. --G

Tc-93 ;C,-O
Ta-65 l.C 00

zn-GB6 1 t

TrO -a':O S'S -- 'S- ~~-:, fare im " I

Basic Rao ati t.. Dse L imtt = 25 rr.-yr

Total Mixt-ure Sc=- x4t) = r-= _ as _ ose '-e;

-:years3 : O.OOOE+CO 1. -.-- ^C 3.00G-: ._ -. ^ .G :t.::-'

TDOSB't): 6.491E+01- 2._:9-01 1.297E-^I '.46v_-3 2 l.::u_.- o - 4vrr--' 0.00B-I

MWt): 2.596E+00 9.2---01 5.189_-^: .4v- - 1 4.8-B-2 2.5345-0- .35z- 15 0.

¶aximum TDCS-t- : 6.491E-Ol 2-rM/yr a- t = .. 23_-0v years
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:na:y : REOSRAD Default Paramerers

_i I, /9 3~::3: Page ;3

F:e: FR?.?AD

Tota' Dose con!1ributions T.CSE O ,^, for '-'t:4,;a' P:?.L. S .ees ' a-.e ?3-:ways z

As mremn/yr a-.- Frr.ation zf To-a- o-se A !- = O.0300-^0C /ea:3

W.; er: =.-r.=a s :--a a-:s- ^::'es -aotr.

Me a_

clide mrem/yr

:-lOrm 1.013E+01

14 8.040E-06

-- 44 1.894E-Ol

-5 3.004E-01

.- 60 9.45IE-0D

:-134 5.6020=OC

-1.37 2.020E-00

Ž-55 O.OOOE-00

-3 0.00E+00

-129 7.740E-03

..-54 3.042E-00

;-5~9 0.0000-00

-63 O.OOOE-OO

1.4730-02

-j7.5_D-E-C5

:_ 2 - 0

-23: 3.293E-01

'ract. mrem/yr frazt.

0.1561 9.952E-06 O.OOCO

0.0000 1.32?E-02 0.0002

C.0029 4.:7CE-05 0.0000

.3046 1.30.E-^^ 03.0DC

L-'456 2.44,2E.-^- 3.OCC3

3.C063 5.62E-^ .

C.0311 3.556E-06 0.0000

0.0000 2.999E-07 0.0000

0.0000 9.759E-03 0.0002

0.0001 1.940E-05 0.0000

0.0469 7.470E-07 0.0000

0.0000 3.01,E-0D 0.0000

D0000 7.0:2E--0 0.000O

_.0002 :.4^E-.4 C.0000

0;.v3335 .27-4-, --.CD.

0.5073 2.33CE-02 0.0004

mtrem/yr

0.OOCE-30

0.C000-00

0.000E-C0

0.0030-30O.O0E-_00

0.000.._+00

0. E-03

0.0v0E-v0

0.000E-v0

O.OOCE-OO

0.

0 .

0 .

IJ .

0 .

0

0

0

0

3.

actz. mremrn/y- fract.

0000 4.698E-02

.C0C0 1.632E-^7

.v00 1.2230-03

30.C 6.241:-^2

.OC03 ;.831-E-2

.0000 1.771E-05

.0000 5.415E-33

.00CO 1.606E--OI

.0000 2.410E-02

.OC50 3.3460-04

.0C3G C.3630-04

1~, 33:E-7-^

).0000 1.343E-,:

0.0007

3C C C|^^

0.0000

0.0001.

0.0025

0.0004

C.C 30

, 2 47 .

rmrem/yr

7.962E-03

7.560E-^0

1.451E-O5

3.443E-,3

7.RJ3E-v-2
..2,3.:-,2

1.33CE

4.002E-04

1.542E-03

1.1670-Ol

6.37CE-04

1.031E-C4

.. 3 300-0:

1, i r:

mnre~m/y r frac- .f-az

0. 70

0. 11:
0.I0

I ., *

,C. .~

A .-

0...

0. 00

I0.0

0 . ^J ̂ .

. .: .

. _ .

;2 8 37.4E-02

:.5 3.2:^_ 00

..̂. 3.620E-06

100 1.370_-03

_ 2.212E-01

4.5870-04

,, .4.o- 6-4
^^ :5i5-^i,

^:- - ;.

0.0002

U. ....-
0 2

0.000:

0.00-40. CC..
3. C <

inrerz,"r -:.,z-.

2.957E--4 C.Ov^.0

-. _. _ .~. .

, .662-7 ;40.00..

*.-36E-.3 .3^*:

_ 3

_ . :. _ . .

..6E; 3C

3.v03E-33 a 9.529E--00 :.-
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-.may : a50RAD efa.i; ?saraMe~er3

3 1 ?ae :4

'-! 9'e FRF?..:RAD

7otaL _oss Conr bIr::; ?0.:,?' f: -;:cial ?az ,-.:_ ies :' ; ' ?I- 3 d."-3

As mrrem:r a^.- F-a;_Lon c: -c:a_ ,cse A3- = 0.03CE-G00 yeir

wa-e- '. 'ea _~

-._-iTM, If - i z : ii

1. , I

Mf�m, , � �:: a,� � .
zlide mrem/yr frac-.

-!I1m 0.000-00 0.3000

0.000E0oo 0.0000

-;44 0.000E0Go 0.0000

-57 0.000-CO ,.30000

-60 0.000-5^ 0.0000

-134 0.000E-00 0.0000

-137 O.OOOE-00 0.0000

-55 0.000E00 0.0000

3 0.0007-O0 0.0000

-129 O.OOOE-00 0.0000

-54 O.OOOE-00 0.0000

-59 O.OCOE-05 0.00OO

-63 0.000E-oc 0.00C0

-30 C.o000-30 ^.oe^^

--9 0.005-33 -. ,

- 0 0

mem/y r f rac; .

3.03,E-00 0.0000

0.)000*0o 0.0000

0.0005*00~O 0.0000

0.00.-0O C0.0000

O~ .-C^ 5 00 0.0000

C.33.-OC O0.0000

O.030CE-00 0.0000

0.0- O^EXOO O .0000

O. OC,.E0OO 0.0000

0.0005+00 0.0000

0.02005*.00 0.0000

=.0-00.0000

0.. 0.0000
O . COOCu

....- - C ;. 013 0

0.0005-00_l 0.0000
0.05^-E- 0'C.0000

0.0005-*00 0.0000

0.00CE-00 0.0000

0.00CE-'0 0'.i300C

0 .0OCC'-0O 3.0000

-.~'-OOCO

O0v. D'

0.00075-00 0.0000

0.00CE-00 0.0000

0.0OCE-00 0.000o

0.0005-00~_ 0.00

O.C.C-O O.3C^o

0.0005-00O 0.03000

OC'-vO.,,CicO

0.Cv..-C2C3v

0 . GCuO 3.03000

0C.O.^E00 0.,0500

O " 0^-3C 00 0.0000
0.0s0 .00

,.050 0.000

'.030O-00 0.0000

0.0000

0.0000

C . OOOEv: O .0 00

0.0005_+00 0.0000

'.OOOE.00 0.0003

..^CE-00 0.00C-,

3. 00E+OC O0.0000

;- ''30E-.-C ' 3. 0C'3

0.000-3C 0.0000

0 .0CCE- 0.000C

0.003E-'_ O.^C,3

C . O'C - .O

0

0.000-.__ 0. 0.00

O .OCOE-33 0.3030

1.027?E-01 v.1582

2.711E.01 C.417-
9- 3' -0 IZ3

3.435-0143.0^

:.139:-O 0.c0729

3.067--00 0.04r,34

9 -2E-O G- -. -14'
4i 95i,-303.9

. .,:_D _ __.vv__

3.5E0 3. ^l

3,rm of a-l wa-e in.dependien.3 a-.d deoenden; oa:-.'ars.
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F::e?: FRF?.RAC

0?-a ,.ose 7n-ri-uI: .os 3052 ,p er. -^-.- P' a. Ra 771:1 L'es f. an d Par-°Ways p!

As mrem/r y ar.a Fra:-:on -- O-ral iose Az t = 1.CC3E-. d y?ars

xa-e- :.dee-.-.. ?a~r>.ay:3 33- .315 , e z_' -es :ad-..

310- ~ n

.:1 ide mrem.'yr

:-11m 3.6322-O(

-i4 ;.6 -

~-14 4 .755E--

:-57 . sE:

.- 60 3.1322-7

i-134 3.9862-7

31, 1.9657-73

?-55 0.OOOE-C

-3 0.000-Eo

-129 3.099E-0

^,-54 1.323E-8

-- 53 .0CE-

--65 7.6432-3

3

0

0

3

fracz.

0. I566

0.0000

0.0033.

0.3575

0. 1?;9

0.0347

o . oo^.s

0.0007L
0. 0001

0.0570

3 . 30 0

0 . 00^6

3.337

;-a a- :2.

mrem/yr fract.

3.2112-06 0.0030

2.646E-12 0.0700

3.38332-7 20 .Od0C

2.1722-05 0.0000

3.6742-76 0.00C0

3.461E-06 0.0000

2.303E-07 0.0000

2.733E-06 0.0000

7.7672-06 0.0000

3.257E-07 0.0070

3.'d2E-0'7 0.030;i

6.3s432-7 0 .700

L.712E-07 0.733e

3. 00 E-00

9.700C-00

7 .7o"E -33

o.C03E-03

^.3000E-03

o0. OOCE-03

0. 000+C00

3.03 1CE-O1

0 .

.3000

30 C z

3.3000

7.3000

0 . 0000

7. _707,

3.730-

3.70CC

a . C

mrem/ y r

5.6?2:-02

5.3532-02

6.C734E2-72i

s . OsE Z.;

1.359E-05

2.C432-06

6.621E-02

3.02172-74

*1.2.?E-CC

_. 71_-_3
5 . 4o_:-7

.::act .

3.0 007

- .oooc

b . oooc,

'.723

o.C026

7.0024

0. 0000

0. 0000

0.0029

c . oco-

0 . 0000

0. f00\

3.0521

0. 7 073

03.7-025

c. 0664

Xea::

..rn/ y - -ac; .

2.655E-03 0.0001

3.175SE-f3 0.0000

1.3212-03 0.0001

6.7;1=-.--D2 C. iC23

:1.3?66-7 0.7 60

: .2332-71 0.70os

3.C0312-04 0.0000

1.833E3-06 0.0000

5.1882-s-02 0.0022

2.77?S- .4 . 'n

.37 67- 4 0.3000

2.93362-74 0c.0CO7

S" .0222

3.3522-71 3.C7-32

: .214- o0.0523

.. ,e / y'/

2.3?33-02

1.067E-03

-. '. _ _ .

4.4:3E-32

6.53 32-76

1. 0630-76

9.321E-02

4

3 '.s4^E-.

;.rac-..

3.007.

0. 00v

0 .0047

L.Go3E-34 3.0OCGS

'1.L44E-:4 3 CC.'03

-7I . . . .lf.

.34-13 0.0000

3.0221IL- 3 .0001-

o3.0-E-:4 '.3.3 .1
--_^- .3 3^

1.32'9-^- 3 OC ,r

,:a' 2.3C;-30 : 3.8629 ;.43-C4 0.00°0
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I - e: FR?-?. REED

,tea! oces C'ontribbu-r-^. ._=S i..-f- .d-vs :ual Ra;sr.l!!s an- ?-^a.

AkS m r -r.,' I 1^. in : _. .. ~ ---- n - 7~. ~a - se A ::- ' ^ e, i -
s 2

;..a < f Z-3c_ ? <--~ "s

,� Lo -

H,;iide

; - ll1Om

~-;4

.--60

s- :34

z-! 37

?-55

- 3

.a-54

::-59

:-s3

~-;9

_ _;

mrem/yr

O .000E+00

O .OOOE-03

O .OOOE-00

5. OOOE-C'

0. 000-3¢ i'

O .OOOE- OS

O .OOOE+00

O .OOOE+00

O .OOOE+00

C .000E-0C

0-r.3E-.^

= .0 7- D

ffrag .

O .0 000

0. 0CO5

o . 0ose

^ . 303

0 . 5 vO

0 . ^5330

3. 00,00

..05000

..0000

0 . OCOO1C

C . OCOO~

0 . O OCO

.^ ,OOO

mre-m/yr fract

O .OCCE-0O O .0000

OAC~!^,-^)O 0, 001,;

C . .1 E- . fJ 0.00 3 .

O C.^Er-^O O.OOCO

O OO-OC-7-0 O 0000

O .00OOE-0 O .0000

O .OOCE+30 O .0000

O .003E7tOO O .0000

Rate' n _ 'Z a r,

.Mf,-e 'i fr3 _ t I. :-,ren/ y - fra zt .

>!e; -

Tnrem/yr ;frae. .

C' . 3^CE-03

O.OE-0_

iO. < ,E-C',

3.CCn3-_OG

-C.nod

' . C0'5

0 .0000

'0 OE-CO

JC -- --- C

O ^.0^ E- C 3

OA.OC C EtO

O. CGOO C .OOOE+00

,,. O 000 3 . COOE-Co

C ^.0G.0OOOE-^ ^

O .0000 0. OOOE-00

O . s300 .0.007O-Co

^i .COOO 3. OO~vC

C.CCOO

J .00

O. 0000

O. 0000

I 0.COO

:nee.n./yr '-a_-.

O . OOCE;OG ^ . 5-'0

Q Ov.Eb't, ,.'w'

A, r^^E-'C ^ . -' ' 'O

. ^ ;'E+^, ' ..

,,Etnr .^''v

n _ n . ^

_ ... !_-w.. ... t _,

v . ^-'ES *^ . . '' '

O . C5CE-vd . . v 'A O

O . C5 ,E+SO O . CC 'O

O . CO.EtOO G . COOO

O . OCOE-OC O . SGOO

O . C .CE-C ' : . ^ 'OO

v. '^,E-'^ ^ . ^ i'
o t _

. .. _ .. .. ..

N _ ^ 5

, Ad__-;;,,,:;

) O. a G r E-O . C ' <

A: 2a^-'- y3

3.414- -3C4 0.:,0:~

:.3^47-~00 0. ..- :

2 .63 SE-0 0

3. Oc3.--C O . 3OG C.CC07u-00 0-003 3 ova-'-3-0 G., 33 3 ,0O3_r ,0 .3 o

;Saof all -wave- independent ana dependent g-a-:nways.
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..nmac7 : RE-SA3 DefauLt Para~meters

3'.:''?~? 33 ):3 I pafle :

F. ei: RK.

lota' Dose CcntrlbueLzn;m -DQSE, p, -r tor Inde rL~-_al [aLnc~e tL an.d ?3z:fw as 73;

As !nrern/7 anid zfazrtion of To~a, Dose A:- - = 3.03CE-CO yea-z

Wa-e iee..e -?-rr ':-~n'az,-::_ ca.~^~s-acn

Ground

1:oC-

A'a -1 - rl MIea -

.Mr-eMiy f f-- -az.c L 4ie

;-I Cm

-LII4

~-144
)- 57

:-60

3 -13 4

- 13 7

-2- 55

-3

- 1239

ni-54

: -59

: -6 3

9- 0

z:-35

.. 6.5

:nr-e n/yr

4. 670E-Ol

O. OOOE+OQ

1.300E-02

i .72 2E-02

6. 021E-OO0

2. 018E+-OO

! .861E+00

C.OOOE+OO

O.OOOE+OO

4. 969E-04

2 .503E-Ol

S .OOOE -+OO

1099E-.02

9.4S3E-C2

f rac:: .

0 .0360

O .0000

0. 0013

O .OG01 3

0. 464 2

0 .1,55 6

0. 1435

O .COOG

O . OOOC

O . 0000

0. 0 193

O . OOCO1

O. .0000

O . CIO 11F'

O . PIo v

0 . v'- ,

m rea/ y -

4 .130E-07

O .OOOE+Od

2 .864E-06

5.797E-033

1.557E-35~-

3.2?3E-Oo

1. 36oE-G?

2.153E-13

1.245E-Co

6.151E-08

2.9Q5E-07

6.305E--C.

1 .-9i2 E-0C)4

2.274E-;'-

9.933E-v-3

f-a:t .

O . 0000

O .0000

O .0000

O . 0000

3 . 000C

0 co00

o, OOCC

3.co0 0C

O .0000

O . 0000

O . 0000

O . 000 0

C .0000)

0). 050CfI

O .OC013

3. ocoe,

O.OOOE-OO

O.OOOE+OO

O.OOOE+OO

O.OOOE+OO

, . SOOE-5-C

O.OOCEr'O

C.03CE-vC

^ . OCOE - 0

*..30E-OO

t ra c-, .

C.3COO

O .0000

I . COCOO

O . COvO

0D - 0 0 II

O .0000

O .0000

O .0 00 0

O . OOOC

Q . CO C3

I . 3ceci

..1 -.
C .3CI

2.!47E-03,

3.528E--28

'3.352E-305

l.SS-E-04

1.94'E-_-2

3.^35E-3-2

5.295-E-0 2

-. 999E- 50

1.614E-;13

1.054E--02

1. 967?-03

.0 3112

C .001C

0. 0011

0 . 0 -02

.--Iem/yr --az7:.

3.65:IE-C4

9.964E--0,7

1.963E-04

4 .9-3 E-^2

6.9897-02

;44 4E-: 3

S.290E-03

5 .220E-S5

'065E-J~4

2 .864 E- J4

4 .225E-3:~

4.762E-.--

'v . O]bC 'v

O . COOO

0. 0005

3."C 5 4

0.00

O .00006

O .0 n ,0

0.3?3C

"I.32

3 ,.2

0 - . .

3.?~3Cg-03

4.236E--2S

2.14?E-36

2.435E-C5

23 35Ez-02

S.37?E-14

1 .490E-02

3.754E-OS0

5.39SE-34

!.45:E--33

'26 3E-^:

4497E-'3

223:'E-^:

C . O C 1' -.

O .OOOC

O.000.1

O.CO?^

. ., @

3.v?:

,m,,r e .T./ y ^ _ - az;.

;.364E- 3.vCC

v.OZv^vE-'. ?v.COC'

3.96zE--S C.O'D?

1 352E-'- 3.00v3.

4 n -E--: ' ^5�-

.23._-.. .U:.3:

.'6-E-:3 .'v.:

_ _ o n
. _ . . . .. . .

3.9:3E-:- .. '0^

4.8SOE-?4 v.OOO^v

6.245E--6 O.OCCC
_ . _ _,

.. v _ .... _

'.533E-^- '.3Q

. _ 5

., L j _ _ . _ _ . . V . _

E-:' '.3C-.

:.-22E-:

0.3: ->.:a -- , 4 .ov.,ot a! :.075E--01 3.S293 1.3z3E-vC4 0.30^vC ^.3E'.00 C0~, OO~ 1 . 134-^3t~--C1 <.Z 4 -
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04l0;0'~'-' 2: 3 ?a; g A

£Li e : 7 R i? .F2K

Tota ^ose CDr :- :...s -zCS623, ,A, ! :sfr WinLv dual Ra or.ru7 :es a^. ?n hJ-s -

As mr-r-iy: ani Fra_-Lorn o. T -al Dose At - 3. 000E-00 Crs3

xa-er Decen.dent Pa-hways

wa-er F sh

d0o-

iclide mnrem/yr fract.

7-110m 0.000E-00 0.0000

-14 O.OCOE-00 0.0000

a-;44 00006E-00 0.0000

-5?7 O.OOOE-CO O.OOO0

a-60 0.000E-50 0.0000

s-134 O.OOOE-3C 0.0000

3-137 0.000E-,0 0.00CC

e-55 0.000E-00 0.0000

-3 3.337E-03 0.0003

-129 O.OOOE-00 0.0000

.- 54 0.000E-00 0.0000

:-59 0.000-CC 0.0000

-63 0.000E-,0 0.0000

:-90 0.000E-,0 0.000C

:-93 7.6zI7-02 0.0053

n-65 0.^OE-00 0.0OC

3tal 2 0.0062

rnre~r//r frac.e

0.0007600 0.0000

0.00~00.0000-

0.03GE-OO 0.0COC

0.^C-E-00 0.0000

0.060 .0000,

O.OcC0-00 0.000C

O.CC.E-OO 0.0000

1.137E-04 0.0000

0.0O007-+00 0.0000

0.00C-.+00 0.00CC

o.C0-E-0C 0.0000

4.6-^E-02 0.0003

4.0-46-02 0.0036

000-00.0000

4.67;7-02 0.0036

Ra, 2n

mrl e M'n;-; rac-.

0.000Z-00 0.0000

^.OOOE+-00 0.0000

. OOE-00 0C.30000

I.003E-OO .0oc

-3.0006-00 0.03000
0.OCE-00 0.0CO^

0.0COE-O0 0.0000

O.OOOE+00 0.0000

0.000+00 0.0000

^OO CE-00 0.0000

^.C3,E-CO03 30

:.~.3vE-C 3.000^

0. 3 E-30 0.000^

P a-.;

mireIn/yr fra-t.

0.0007+00 0.0000

0.000E+00 0.0000

0.000E-00 0.0000

0.00+00.0000"

0.0000-0

3. 0vE-,. .O 3 ?

O.OOOE00 0.0000

1.350E-04 0.0000

0.000+00 0.0000

0.0006+00 0.0000

0.0006-00c 0.0000

0.OOOE+CO O.OOCO

O.OOOE-00 O.C03C

0.0006-+03 0-.0000

1.i737-02 0.00039

Mea:

0.30006*.-C 0..30OC

0.0007E0 .30C0

..46_.-00 0.0000

O.OOE-00 0.0000

0.0006-00c 0.000C
O.OOOE03'0 C.COC3

1.461E-04 3.0000

0.0006-00 0.0000

C.C30E+OC 3.C0030

0.000E6-~

0.0006-00

0.000-Ef-,

4.402CE-34 ,.0

0.0006-J0_.0...0

O.OOOE-3 ̂ j.~--;

C.OOE- ^.^

4.402E6-34.3

0.030E-^0 0.0^^

4.732E-01 0.0365

4.02!E-27 0.03CC

1.760E-02 J.C314

6.; 07-00 0..4l

2.143E+00 0C.1652

2.021E-04 3.coo0

4.222E-03 0.0003

3.472E-02 C.002-

2.5246-01 0.0C95

9.514E-04 0.3531

2.552E-03 '.?,C2

:.442E-01 C..1:0

;2E-.3::..C-. � 4.1666-..2 -.

Sum of all water indeoendent and depence^. paztnwas.
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'':', ' 1?: :3' Page l1

-L'e: FRF?.RAI

To-aL D-ie ConriiOS --- CS p, r : '.l-4-,,-aL Radionuclies : i-? ?;w/'

A.s. :em-_e 3e- 7--: '- , -a -. a" -,.^-

:-llOmn

-14

*-144

-57

-63

*-i34

:-.37

e-55

-3

-129

-.-54

1-59

.-63

:-99

-- 652

mrem/yr fract..

3.558E-04 0.0000

O.0OOOE00 0.0000

2.509E-05 0.0000

2.182E-05 0.0000

2.102E-0' 0.1440

1.863E-0: 0.0123

1.538E-30 0.1053

O.OOOErO00 0.0000

O.OOOE+00 0.0000

8.198E-07 0.0000

7.373E-04 0.0001

0.000E-C0 0.0000

O.OOOE-00 0.0000

5.577E-^3 0.03i4

3.221E-2^ 3. 000

6.364E-5 0.0000

'7.7. a ,a ; -.

m-e../yr fract.

3.153E- 10 0.0000

O.00'E-00 0.0000

5.535_-09 0.0000

7 34;6-1! 0.-'''3

5 .4- E-06 0. O-C'0

1.72:_-07 0.0000

2.':*E-08 0.0000

O0.0050+00 0.0000

2.055E-09 0.0000

1.815E-10 0.0000

2.920-07 0.0OOC

6.'45E-07 O.C3CO

-. ;,-e . v:

.arem. y: f:a_-.

0.00OE-03 0.0000

0.000.- 0 .03. 0

0.DCE-33.C

O .OCOZ-13 0.005C

0.0OCE+OC O.CO0

0.000E+O0 0.0000

0.000 +00-- 0.0000
0.000Z+00 0.0000

C.C0'E-00 O.0' 00

0 . .. "C aE-

0. . :0 - . 0.

mrem/yr fract.

1.60- -06 0.0000

0.000E-00 O.0000

I.576E-07 0.0000

0~.0003

' _ .33-2 1 .C0

2. 74'i-03 0.3002

4.2.9E-02 0.0029

1.250E-06 0.0000

O.OOOE+00 0.0000

1.699E-05 0.0000

5.666E-06 0.0000

2.86454-04 0.0000

7.32:E-04 0.0001

4.~ ~~ -;--? C tr

5.5'.E-01 0.0377

2.730E-07

1.922E5-,9

2.442E- ,7

6.365E-13

9.936E-^2

2.9' 7E-05

0. 0005E00

1.352E-05

1.506E-07

I .028E-34

2.627E-.,4

7.4.747 _ .

O . OCOO0

O . "I'.?vOC

C . ,C?'r
0.0000

O . . ..

0 .00000. 00000.0020

0. 0000

O . 11COOO
0 . C000

O . IC1 1OO

0 .0000C

0.0000

'02
0......

mres/nyr fract.

M :'_ ;C

^.rer/yr fraczt.

2.769E-06 0.0CC0

0 . 0 00J ,.0 -!' V

4.144E-09 0.0000

3. ' 32E-1? C0.''3^

2. 24E-C 3 0.C';:

2. :-6E-3 _3 .3?3

3.397E-02 3. 'C2.

6.33-E-07 0.0^000

0.000E+00 ,.000C

2.432E-05 0.0000

1.0345-07 O.CC30

5.2:3E-04 3.0D^.

1.333E-03 C.0^'^

2

- - . - -

_.

-.^.-.'-, ' 0.?0.^

:tal 3.633E-3 0 3.2626 6.4-5E-03 5.0 3.33 E-3 0' . ^22i
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;.,mary : RE-SRAD Defaulte Parame-ert3

.- ' ?' '4

To a ' 30sse E--.ntrrbu- :orns -:CS E-,: , c, i- --cr :nd,; v : ,_;a' Rad on._'_c ; es ;:I anq PsF3nw 3;-s :

As T..rem,,' r a-.d .ra:: o-n a-') 7~orai Dose Ai- - = 1.3iEC years3

Wa-er

r., o-

.c !;de mrsm/y: trac:.

g-ll0m O.OOOE+OO

-14 O.OOOE+00

-a-144 O.OOOE+OO

:,-57 C.OQOE-+03

s-60 0.'OOE-OO0

3-134 O.COOE-+OO

s-137 0.5C3E-55

-2-55 O.OOOE-00

-3 4.405E-ll-

.19 3.406E+00

:-,-'4 O.OOOE-00

:--63 0.03COZ+03

r7-90 O.C.OE,30

:-39 2.'22E--,'7

..-65 O.D'CE-^.

3. 00010

3. 0000

3. 00CO

O .. C 03

O .00003

0.23330

O. OCOO

O . 3COO

. . ., _ C O

O .̂ C'D 1

r,. 2_3'3

0.0007E+OC 3.0000

0.000O-.00 0.0000

0.0007-;0O 3.000'3

0.030E-OC O.COO'

3.000E-00 0.00330

1.609E-:2 0.0030

O-OOCE-00 0.0000

1.6097--:2 C.0030

O4.030E-OC 0.2CC3Z

C .00CE-00 OC.000

C.3C^E-03 '.0_'3

4.C4-E-C3O C.2---2

0.300E-OC 0.3.33

0.3COE-00 0.''30

O.^- E-'' O.-,' :

5...3E-'3 C._i

3.CO3-O-'3 O.C'OO

O .OOOE-OO O0.0000

O ,O-00.0300O

3 .'CE0 0 _ 3w C

_ .330E-~03 0. 0000

'3.00CEtDC 3. 0030

'.-'';E-:' _.,.._

2.6123E-!2 0.0000

5. OOOE-OO O. OOGO

3 . O2E_-.. 1 .- '

mrsm. yr fract.

O.OCCE*00 0.30000

O 0.00E 00 C .COCO

C. CCGE-OO O .000^

D4.842F-0 0.0'33''

0.0300E+OO 0.0000

3.0DCE03-O 0.30030

4.-'E. 33_

O.-OEn,'y0 r0rac'

0.000ErO30 0.30000

3.3000E-3C C^. CC3

*0. 00E--O 3 5Or l

1.573E-_-0 '.D''3

0.030E-CC D.0003

O .CCCE-300 C.C03

A::,~ -_--'.4 IS

.m~rem/yr -rac-.

3.6CSE-3J0 3.03C

C.3-~ '3)E -3,C ) .C' C -

. .

3.223E--3_

5.731E-il

97.7E2 -304

7.32ED

-.. 3

, .1 '7

b' . O C _ -

0.6 639-

U . 0G. J .

_ .) .1 _1 .

-;um o' a'l- wa~er Irndependenr. ana deoenden.r par:as.
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: mma ry : RE-SRAD IDefa;-'7 Prra~me-e::3

OS.',13'/9- 3 I?::3'7 ?a~e 2:

F 'e3: FRFP.RAC

T:),a' .ose Gz I~o;Drs -'CSE i;, p,: -or 'n-4:;vL :-ia.a R a-! zrluzI ze, (L ; r. P;w n a ,s , c

As mremf/y a~n:i Fraeci^^.n.- Tzca:' 90se A-: ' = 3.0GO-^:-0 years

43'ef s~-dn pla"c-..v;s ! -Ed'a~ne:;e' ses fai-r.

G-oun9,

idio-

iclide .mrem/yr 'rac-.

,-ll10m 4.385E-:-3 o.ooro

-14 0.0OO0-7O0 0.CC^D

--'44 4.400E-'3 O.^C",C

*-57 I.l5lE-:3 0.3C.,O

,-60 L.039E-.1 0.9^.2

s-134 2.059E-04 O.OC'2

s-137 8.903E-01 0.73.0~

?-55 0. OOOE+30 0.00,3

-3 O.OOOE+00 0.03100

-129 9.196E-1S 0.0000

'n-54 4.326E-11 0.0000

:-S9 O.OOOE-OO O.OC^3,

I-63 O.OOOE-^5 0.0^,^3!

:-931 8.024E-34 O.n-.--

:-3 .000E-^3 . r,

--65 5.457E-'4 3.,'.

:,:al 4.352E-C:0.3^

_:nnai at i-n

mrsm/yr fraec.

,a Jo ll

m.em.. ract. mrerr/yr frae~:. m r -a rp1r '-ae; .

3.91;E--19

0.009E-00

3 .3.'E7 -19

;.5-1.9E-06

!. 165E-10o

2.3C5E-17

1.07!E-17

2.759-E-07

5.:9-E-07

7.99-E7-06

S..-'E-20

O .OOCO

O . OOOC0

O .OGOO -1

0.0OCG

I, . 0000

9 . 0CI).^

O .0000

O .0000

O . 0000

O .0000

O .0000

O.OOO.1

0 .003^C

O . ))c ^

II.33oC^

O . O cCC_

3.0'.E-J'0

0.0'3E-,3

03.0C'E-CO

O . C 00C

0 . 0000

^ rooAo

!.34iE-I;

2.S87-E-'-

9.45-,E-:6

0.30030

v . v, ,v

0.3C'032

3. 36eE--'

i.22,~E-:-

3.0e.E-34

1.549E-O.,

1.4655E-13

8.322E-!S

0, . 0011'0

0.3300

0 . 000

0. 000

9. 0000

O . 0000

O .00003

O .; OOCO"

O . uO CC:1

3.234E-!SO.C,

:.-92E-:^ 0u

..3,2--: :..;

647-:, _ .0. .

0.00CE-3'- O.OOGC

?.977E-'S1 O.OOC5

l.C4E-OS 3.030^ ~ ^.^C'E - '). '^ ?.3E^ ^.,4 ?.4 IEC - , j



1..'AD, Ve-slcn, S i' TL2 E .-. Yea =1 ', S yea ' i. I. .3: .:~ H-e - __- -

mm.ay : RESRA3 Cefau:: Paramze-:ers F; e : FF A

7cra- :,c3e Contribu ;sn3 -Dr:,? I .o f£.'.d: dt~; RaJ 4?S ! is j E3~ an ." Fa: wa'is (P

As mrem.';: d?.- 4 7ra- Lrn zF Do as- A- : =3.C3-E-C' yea :3

4 -

.z ! Ie .mrem/yr frae:-. maremi/y 'raet.

x!e3 -

:-llOm O.OOOE+OO

-4 O.OOOE+OO

-57 O.OOOE*00

-1 34 C . 5OE+-30

.- 37 0. 030ErG 3

~-~55 0. OOOE+OO

-3 O.OOOE+OO

-129 6.5SS4E-03

.- i53 O.OOOE+OO

.- 63 0.3C5E-CO+

-- 63 O.OCOE-30

-- 93 C.3EC

OI.0033

O . OOCO

O .0 3

0. 0cc'

O .0000

0. 0054

O . 00001

O . ']- 1

C.^^.)

.n . . .

O . OCO0E+OO0

O.OCCE+OO

O3J~00

3 .03;E-33

O.OOOE+OO

7. 942E-03

O .05 E+OO

C . C+ 3wO

7.94 *_033

O .0000

O . 0000

C . OOOC

C .0000

O . OCCO0

O) . OOCO

C.003^

O .0003

O . 0000

O .00 65

O .0000

O . OOOC0

O .-OO0d

.0 3 0:1

3.0303,

II. OCO0l

O .0306 5

m rem/,-,,:

O . OOOE-OO

^ . OOOE -00

_. COOE-^O

, .300E-2 3

0. .. 3

O . OCO

0. 300 3

O .0000

O . 0000

IO .0000

3.c OO~

O. 01 v

m erilyr --a;-:.

O .OOOE-v C

C .C05E-C_

O.COCE-C_

O .00 CE- 3;

O.0COE-OC

v 0 3000

_ .00 00

3 3;

O.OOOGE-OO

O . OOCE-+OC

O . Cc3E-OO

3. OC _E-3C

C .1 _vE-O 3

O . ^3CE-CO

1. 122E-0C3

frazz .

O .0000

C Io _C^1

O . 0ve

O . :'COO

0 ., 5 -9

IC .CCO

!=-Zemn,' fra-_

v3-.0E0E03

_.OCCE-__

O 3E-

C.OCOE-vC

5.000E-30-

3.221E--33

30. A -;;_.

nEDvJ _ _

'.3-2^E-3'

0.002 6

O .C

v s

v . v

A:' -^..cocc

4 439E-13 .0' l

O .CvE38 3 C0

4.442E-2 O .G059

i'l-3 E-3 0.0?

-'?. Of a;! water independent and dependen- pathways.
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.mmacy : RESRAD Oefau'i: Pa:rame-ers

.; v. 99 ^-9:3I ?3e 23

wile: FRF5.RA3-k

.a. .r^se Contr'buti '.ns T0CSE , I, :*,, 'r 7 ivduaI .ro Rad :n.z::_es :

As mrem/7r and Frai-,¶ 3f Toza: Dose A: - = ' .CSCE-2 yea-s

4a!:e- f , n ie C Pn_~ ~- ?a - S .- rh a La ^:,^. e::z ses -,o le S.... . ....... :a

.- lide mrre-n/7r fract.

:-ldm 0.000E-C5 0.0000

-14 O.OOOE+00 0.0000

~-144 0.000E0-0 0.0000

.-;- O.OOOE-C^ C.0000

~-63 2.723E-C7 0.3005

;- 34 9.076E-:5 0.00ec

z-.-3' 1.292E-.-I 3,0193,

a-55 0.000E-C3 0.0000

-3 0.OOOE-00 0.0000

-l29 O.OOOE+00 O.OOO

*-54 O.OOOE+00 0.0000,

-59 O.OOOE-C, 0.00C

.- 63 0.OOOE .... 0.003C

-93 3.963E--0 0.0

:l .292-C: S.0193

mre=/iyr fract. .: : :!a.

O.0OCE+00 0.0000

0.000C+00 0.0000

0.0^E+00 0.0000

O.cv0.-OO 0.0000

0.00000

3. ;,E-21 0.000C

2.3-,-E-07 0.0000

-ES 0.0000

O.O03 o+oo 0.0000

0.000CC+00 0.0000

0.05E+00 0.0000

2.27zvE-07 0.0000

2. -'E-07 0.0000

9. 3 99E-09 0.0000

3.':, EOO 0.00OC

,.._ 0.0 .0OC

0.0000+~00 0.0000

0.OOOE+00 0.0000

C.OCOE-00 0.00033e

, .0COOE.OC C .vC^
0.C00..E00 0.0000
O..CjE-00 0.0000

0.000E-00 0.0033

O.OOOE-00 0.0000

0.0000-0 0.00

0.0COE-0C .

'3C!'E-, 3,-,

-! a -

r. -em;; -~ -a _ .

0.0000-00 0.0000
O.CCOEtO O.vC3

0.0000E-00 0.0000

0.0000+CO O.0000

0.000000C 0.10100

1.53E-034 0.^-03

2.0m34E-04 0.003Cv

'3 -. or.>3S r,.,_,r,

e .* .- j 3.

M'2 c

ID^'E-' . 101:'-$

^. 30C3 0.^0000

,. CC O n CCl~

_ _ -. .,2

-, 9 -. 6 E -^ 3 .
.~~~~ O3E Cv

0.03O0E-O 0.0000

O ..OOOE-OC 0 .0000

7.23;E- .5;,-3j

_ .,22_,212.

- ;- 'E-- ' 0 . 5^,

30.0000E00 O.003v

C .vCCE-?3 C.0 3C.,

0.000E+00 0.0000

_253j-3, C.--

9.3457-)4 '.03v

3.673E~- !.v.^;

-. - -2E- -.

- . _ _ .. . .

.. ... .=

Z . C0virE' '.00003

. . .. _ - . 2.0000

*,--_*- - O

70 .- 037 _._OCC 3.,CvE-v3 .v l 2.5C0 E-v3 0. i34
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4RAD. 'ie:5.s ;.2 S . 3 ' .M L _.T '- = 0 . 5 '. 3 .

mrnary: RESRAD Oefa:l ?came-.eers

0''0-:e ' 9 :3: ?i0' '4

Te a' _-se __ ric bu.7:_ns -- SE ,p, s a fd u0 iia Ra d-:s .. ! ar,, ?a~0.;3 !

As mrerelmvr a7-. rr3_ on T-rz3 Dose Az: z = 0000E-0 ;-ar3

'a -r~e 2e:e~n t Eaznwavs

Ware a

liio -

:clide mrera/yr frazt.

;-lI'r C.000-OO 0.0000

-14 4.316E-03 0.0006

Ž-144 O.OOOE+00 0.0000

--S? 5.3CCE+C0 3.0000

D-60 0.OdOE+00 0.0000

3-134 0.000EO00 0.0000

;-137 0.OOOE+00 0.0000

3-55 0.000E+00 0.0000

-3 0.000.00 0.0000

-129 O.OOOE+00 0.0000

m-54 O.OOOE+00 0.0000

:-59 0.000E-00 0.0000

-63 0.000E-CO 0.0O00

:-99 D.003DO+O C.0300
0.00C0 0.0000

: . 3G:'E-CC C0.000c

a' 4.316E-03 ;!.C306

?-an-

mr ei'/yr frac:r.

0.000E-0c 0.0000

6.523E-+00 0.9720

0.0003C-D3 0.0000

0.03CC0t3 0.0cco

0.00C'EC' 0.0030

0.0000--03 0.0000

0.0006_~00 0.0000

0.0000Z~00 0.0000

0.00:0E'00 0.0000

1.06270-30 0.0000

0.0006-00 0.0000

0.0000-00 0.0000

0..00 E0-c 0.0000
O . OO 0 7 v . OOC0

O . OO 'E+OO O . 0 0 00

1.062E7-30 0.9700

mre2:n V::racr.

71-. - 7. 5flfl0

0.00C0E-.o 0.0000

0.0000-00c 0.co00

0.0000-_00 0.0000

0.00ei-'00 0.0000

3..CE-00 C0.0000

0.00DCE-0OC.COOO

O.OOE-OO O0.0000

0 .00E-3i,0.0C3J
3.C .E-' 3.'3'

mrem/yf fracz.

-'. 0006~n' .033D

2.993E-32 0.0045

0.0000=~00 0.0000

0.0000-00) 0.0000

0. 000~+00 0.0000

I. OOCE+00 O.OOGO

…3…0 - . * 5.

Mea-

mnrem.'/yr f ra ze.

7.010E-53 0.0010

0.0000*00 '.0000

.... 3_....- .O.00CE-00 '.D'05

C . 303E-Oi ^ .O ,GQ

0.000E-00 0.0000

0.000E+00 0.0000

0.000E+00 3.0000

3. O 'CE-C30 D.

-n.0 _ 0 , ,

:nremr// - S ra z ..

3.371E-03 D.CC36

_.00~. , .2

0. .00C -.E-D.0.CO0

O -OEC . OCOO.

.'nrem/yr -raz:.

6.563E-00 0.973"

0.000E+00 0.0000

1.0620-30 0.0000

0.000C3+00 .. '

5.4657-04'''

7.3S_0E-'04 3.0.

O .0000-00 3. 000^

0..3EO C . D,^.

C.0c000-00 0.0000

Sum of a:' water indepenien. a^d dacer.de'.z p -a=so.
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;.nnmary: RESRAD Defaul. Parameters

'- 10,29 09: 31 Page 25

Fil.e: FRFP .RAD

T :oa 03e bu.;o.:buCirr s TDOS IL7.o; -or -ndividua, Radionuc iSes (.; an ?i:2.wavs .p'

As Mrem/yr an.. F-ra_..rr. Total Dose At ; = 3.000E00' years

wjta-- �a:: _. 4,1.;-3 � i 3"I -�xc'_,Ides

, _io-

.clide

,-llOm

-14

?-144

.- 57

)-60

3-134

3-137

:-55

-.3

-129

n-54

:-53

-- 5-,:-631

nnatla /r - a.

mrenn/yr 'rac;-.

?_.an .

miem/yr 'ract.

''sa

mrem/yr Erac:.

M - _,�

imnern/yr Eract.

G . 000E-00

0. 000E+00

0 .000E-0Ea

0.0003--,5

0.000E---

0.SC0E-30

0.000E-00

0.000E-00

C.0003E-00

0. 00CE-3

o . 10000-_

0. 0000

.0000

0. 0000

0 . oooo3. OOOOc

o .0oo"

0.0~000

0 . 0000

0 .0000

0.0000

0.0000

0. 00C0

0 .0000

. C O

0.0000---000. 000.E+00

0. OCOE+00
0.0C0E+30

0.0000-+00

0.0,.E+00

0OC^E.00o

0 .00CE00

0 .30+0

0. OOO

0.0000

0.0000
C0 . seo

0. 0300

0.0000

0.0000

0 0000

1 >3CO

3.5

C.0., 00

m.r-emi; -

O. 0000-00

.,UU._ _

0.33vE+0v

C 05CE-30'

'ract .

0 .000v

0. 0000

0 . 00 0 01
e . oe

IC . oec0

" 3 AQ, ,

e . Coll >

0 .0000

0 .0000

0. 0000

0. COOO

e1. COOG

? . OOC3

I ,5 ,) ,

0.0000
0.00

.000,

_0.000v

0 . 0 0 E 00

0. 000E+00

0. 000EtO0

0.000-r00

0.0 0v0E-00

0.000C-00

0.030E-00

0.000E-00

0.000E+00

1.56:E-08

4 93:E-33

.2 .2-vE6

.0OOOC

0. 0000

0. 00O

0. v00

v . C v C, i;

0 C5.O

O1 . 1 C, v

0. 030

0 0000

0. 0000

0 . OOO0

0.000C

3 0..^

O . 11 w 11 -

I. 000-

0. 0001I

O.OOOE+OO

O.OOOE+00
0.000E+00

0 . 0C0E-00

1.24 2E-24

2. 02rE-^ '5
O .OOOEocO2.000067-C

0.0000+00c

0.0000-00*

0.0000-+00C .OOOE+OO

2.4S5E5-03-

-. ,52E-C9

- . _rr..

0. C0CO

C . 0000

0. 0 00

0.0,00

3O

0.00

0.000C

0 .0 000

a 0003

O 0 32

A0.000A0
V0.0".0U

'V .V .V

_ _ 5(5_

intern/yr

0. 00. _ _

0.0,0_-_r

3.530-7C

S -

0. 000

0.0002o

rern/ yr - -ac-.

DOOE-3J O .OOOC

0.00.3.

z..00

-- .25' J >. _

E.00-0 '0.0D ?

. .30E- ' D . OD

O _

.- a! 0 00CE 3 C003
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.mrmary: RESRAD Defaul- Parameters

2- 3 j ,a: :3EI: 2a3?.e RA

FiLe: FRFP.RAD

Toal Dose Oontributions 2003;i,t, i for Individual Radionuclides (L' an_ ?sa -, ?'
As mrem/yr an. Lrsc:z_?. of Total Dose At - = 3.00CE0C2 years

.i_-e Oecendent Pathways

Water

mrem/yr fra;:-.

'!a -

mscem/yr fra-u.

;-ilm

-14

-1;44

,-57

i -- 3 4

2-55

-3

-129

:-54

1-59

1-63

s-?O

:-99

-. 6o5

0.OOOE+00

6.898E-22

0.OOOE+00

0.OOOE+00

O.C30E+00

O.OOOE+00

0.0000E+0

0.COOE+00

O.OOE+00

O.OOOE+00

0.000E+00

0 . 000E-CO

6.502E-05

^.,D3E+3C

^ .'i,3E-CC

0.000c

0 .0000

0. 0000

0.0000
Ol . O C . '1
t.000:

0 .0 0 0 : -

C . CC C I7~

0. 0000

0.0050

0.0000

0 . 11

0.2?

0 . 3 0 0

O.OOOE+OC

1.043E-13

0.000E+02

3.0 OE0C_
3.000E+O'

0.OOOE-OC

0.OOOE+CC

0.0002+0CO . OOOECOC

0.000EO'

1.5',E-D:
, . OOOc-OC

,.<CCE-''

3.0000

0.0000

0.00CO

0. 0000

0 .0003
DI. OCOJ-

3.0000

3.00300

'3.0000
0. 0000
0 .0000

0. 0000

2 . OCOC

2 .f6l2f3'

3 .6 2 3 ? O

0.0002-20_

0.0C'E-'3

0.0'._-'D

Om'''E-'3

3..CE'

0.00:2-20

3._2:_2:

0 ... 300

0. 200

0. ,0 30

0.2:33
0. 0
0.2D300

3.300JE-O

4.?85E-2

3.0OOE-02

2.000E-32

2.OOCE00O

O.OOOE-00

0.0002-03

2 m. 000+.
2.,,0.2_ 0

2.00

0 .0000

0.0000

20:(a00C 3.OCOO

0.0C00

0.0000

0. 000

* . .uu w

3.30

O.OO0E+00

L. i22E-2!

0 .000-E30

0. C003300

0.0002--003.000E-00

0. .0..E-00
. .3DZE-2

, .00OO-+O

0. 0000
0 .0000
0. OCOO

C . 4000'

K.. Z'.'00

0. 0000

0. 0000

0. 0000

0 .000

0 .00003. COOO

.04 54
2. ;:

3 . 000E05

6.19:E-22

'.300E-3C

2 .30CE-^''

D2. OOOE-'CC

0 .0002+00

^.4 66E-Co

2 0 0 02

30002

2262

A' t-ways'

0.0302E-00 2.0.0

2;.03 02rD 2 0.002ez

. . . _ _ 4 J

;3.35^E-'^. ^ 55

'143-;?

.;a' 6.i30E-05 3.277. -- l'--l

a-m of all water indecendent and dependen-t pat^waas.
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. r.mmac7: RESRAD Detau;' ?3Za.-re--ar5
O .- : l9?): . ;: 3! Paqq 2-7

Fi i? : -FRF?. RAE;D

Tata _e Ccn;: itut Ions -iS p, f n>vdual: Ra:~,onuc i ies L)a.-P 3ns-
As mrem/,/r a-i Fa-on, of oc Dose A- c = 1.J3 E-33 ye3:,s

elaze!r ":!e~en'en: Pa:-.sa'/s (:nhrala~jon ex ,:L_jes rajcnr

:.^.. a! ar o~n R *don. Xe a -,

:. c 1i de mrem/y r

..g-110m O.OOOE-OO

:-':4 O . OOOE+O

9r-144 O.OOOE+OO

-~57 O.OOCE+OO

-^_50 O OOOE- O0

;~-134 O.OOOE-OO

3137 O.OOOE+OO

e-55 O .OOOE-G3

-3 O.OOOE+OO

- 29 O.OOOE+OO

n:--54 O .OOOE+OO

~-59 O .000E-00

_-^,3 0 OJGE-30O

f-30 O OOOE-03O

~--39 O .300E-OS,

_ O 3OOOE--

I-acc .

O . OOCO

O .OOCO

O . O'CO0

O . OOO.':1

O .0000

3 0C:UJ

0 050rl

O. COCO

O . 0 00 0

O .0000

O .0000

O . 00.0^

C . O01O

II. CO.3 l

O . OC ,C

O . OC'C1r

mre.m/yr

O. C COE F00

O . OCC ,E +OO

O OGCE+OO0

C OCCE+03

O. OOOE-00

O OOO0E+OO

o . 0007-+00

3 CO CE+31

OC C^ E-23

2 O^ ,E-OO

fracz..

0. 0030

O . OdOO

O . 0000

0. 0030

0 3 0000

30 0210

O .0000

O . OOCC

O .0000

O . 0000

O .0000

IC3 0 020.

c . ecoo

C~k 3C I

0 03CC

3 . 5 0GC

C .0000t

.m-em. yr

0 3 000--00

O OCCE-03

0 3C0CE-CO

O OOCE-v3,

O OO0CE-CC

3 000E+300

O. OOOE-30

O) OC E7-

3 _C3E~-3C

G.J 3-E-3G

Ga. OC3E-30O

C . C00E- i)

.O C0E-130

.ffac - .

0 30C1 .

0 33003

0 03CO0

0. _ v0

O 0000

O .0000

v. .ocr.

3 0000

0 . 0.. ,)

mnrem/yr frac;,.

O COOErvC0

O . OOCEtOO

O. OOOE-30

O OOCE+OC

O. OOOE--CO

O . OOOE-OO

C CC0E-03

C 300E-_53

C .0C-;

3 3 00E-0v

0. 0000

0 . C 11 0 .1

0 . 00 0 0

0. 0 010 (

0 . "COO

C . � "C�

0 . 0 0 00

0 . 0 0 0 0

0. 0000

0. 0000

0. 0000

0 . G 0 � O

3. 0000

� . 11 I- -� -1

11 . 3 ,I � "

0 . � j � :

C . -1 0 1 -I

O .OOOE+OO

O C~COE-32

3 v OE-CO

O . 000*D

30 0CO

0 . 0001

0.003O

3. 0000

0 3300c

0 33002

v . COCOs

* OvE-03C

0. 0 ---

_ l . v _ @

v 333E- C0

...:e.-. y

v O E-_C

, , . _ . .

Q . v S : _ W

3 C33E-^¢,

_ . V ;' � V

. R-E-
, . .

.. . v .: .

3C,_ -

o n o _ _

w . .E t _ _ Q

33CE-^C

3 30vE-_3

3 eOvE- D

C, Cr - E- ^ ^

32 E- C

. . . _ . .

. . .:

. .@ C _ . .

, n . _

_ . w _

_ ^ n 5 _ S

v S fi 2 _ w

f -ac: .

O rj n

.

9 ... .

3

v . 3!, _,

_ _

. _ _

_ . . _ . .

3 5-

C 3CJS

o Ccr.-

3 00 ^

0 33,rJ^

r

.) v i . .

.

or^-
_ . Q _

- a O OCCT-Cc 3.CO0v
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;mrmafy : RESRAD e-a. . rame-ers
i I ' 39 " 3:

..a. _^se '..c^ ribu1: rrns ?CSE irr- f D :^''al Ra si2L '2 an3 pazr23wa.s s
As rnremlyr 3-v -r.3:c cS 4 :t f ose A- t = 'CE-33 ears

; . ee ?--Xy

:clide mnrem/yr

C-lOrm O.OOE-00

-14 0.OOOE+OO

s-144 C.OOOE500

~-57 0.OCE00O

-60 ^.000E-^Do

2.34 .0001:-C

-137 C.000CE-0

~-55 0.000E-00

-3 0.000+00

-129 O.OOOE+00

-.- 54 .OOOE00

:-59 C.OOOEt00

.- 63 C.000E--,r

--93 e.o5CC-^C

-39 Z05'E-,'0

fraz:.

O . OCCC00. _000
0.01000

0. 0000

0. 022C

C .1'1, 'C4.03v

U .00 00

0. 0000

0 .0000

0.0000c

0. OCC

O :C3

m retn/y r

0. 0GOE+.00

0.03,E-00

*02221:--00

O.O25E-00

0.022-'E000 C0^0ECO

0. 0001S.0

o .00_5-0

_0. ., _ O .o

C, .- .,_

3.C.--?C

0. 030

3.0COC

0.0000

Go,, C

0 . v00v _

0. 0000

V . 0000

0.0000

0.0000

C .0000

C.OC03

V0. J2 .0

z, C.'V,

Mr eru y r r-act mrfen/yr fract-

O.OvCE-00

0.0CCE-Cc

C.000-v-CC

3.CO E:-3

2. ^ OE-3v

0.3 000:-00

0. OOOE+OO

0.000-CO

0.000CE-3

C. C -

C. 3000

_.3v00
vI. 2OCO

_ - vC Oo

_ . 2 00

v . V000

0 .0000

0 .0000

0 .0000

0 . 0000

C . C..C

_. 300

C. ., "I _

0..'. '..00

C' O0'0

Z

C. 203E-O0

0.33^Er.CO

0. ?0E1-OC

0. 000E+00

0. 0005-00

O . O.O.-O

0.COC3
a . 0 (10

0.00C0
0.a0 000

0.030C

C . 0000

0.0000

0. 0000

O .0000C? OOCC

4. -C-

3rr3-.. yr

0.00005-00

-0. 0001:Co

0.20005+00

-, fi.- -^C

O'v 3E-O

Sfract

0.0 0 0 0

G . CvO
0. c00

0.01000{j _

0.O00?

O .nCCCO

mrernlvr

3000 -CE.3

O.COCE-0C

OC. 003E-C3

0.0001-CO+0
0.000E-00

C.000:-E-3'
O.OO0OE.CC

0.CCCE1-OC

O.OCOE:-CO

tract.

0. .CiOO:

- . .3.434

:3. .,43. _

2.00C2

0.00203.' Cnn'

0 0000

0. 0. '0

44.4.
.... c

M C00,.Or i-.4

0.OOv3E-3o C..'^

0.001:-C 0 .222

3.OCOE:-COO .

3-.0001002 0.~0002
0.300E:00 0E C.C,'C

O.000CCECO 0.0'00

3.COCE-CO:3,C

'4, 2 f_ .4 _...n..

2.0021-COU 0."000 .c'

Srm Of all. wa-er inadecerden _.-d deaen- C 3: azh.-ax's.
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.immary: RESPAD Default Paramecer3

I,. , , ,z~. , .: :, ? ,,-I 29

Fi~ e2: FR.-?.RAD

Dcse,'Scure Ra; ss Summed Over A'! P. nways

Parent and Progeny Principal Rajo.nuci ;de Con!r:b::-ioa 3n.i_-e

arenc Product Branch

| ' ractin

;-!!Om Ag-1O1n :.300Od0

-14 C-14 1.000E-00

e-144 Ce-14.4 1.OOE00

-)57 Co-57 1.000E-03

,-60 Co-6:7 0 .O -O:

s-134 Cs-;34 1.0000-Oc

s-137 Cs-137 1.OOOE00

e-SS Fe-55 1.000-E00

-3 H--3 1.000-3E0

-129 -1-9 1.CCOE-,O

c-S-I Mn-54 1.353E-Cv

:.-59 NI-59 1.000E+00

.- 63 '4i-63 1.000E-30

-- 90 Sr-9 C

!SR.'j,t- (rn.rem./yIr .'c C: ',

-. G'E-o '. '.'2-3'

: 77-E;C: .3.6iIE- 4.-32-E-3! 3.60dE-74

2., !E-:

:- 913E-01

3.070E-C'

S.950E 4-0

2.257E-00

4.435E-04

'. ,o7E-03

9. 6630-04

2.655E-C3

1.013E-07 4.021.-27

7.832E-02 1.313E-02

!1. !34E-d! 1.7500E-02

4.2340E0C 2.143E-OO

2.196E000 2.079E000

3.414E-04 2.021E-04

765-64.222E-'3

2.*4E-';3.472E-'2

1.3,4-'O 2. _24E-3:~

9.615E-04 9.514E-04

2.623E-'33 2.553E-33

; . 350-O3v 1.53:-S' 0

0. 00C0E00

2.534E-05

2-.2239-03

1. 977E-03

1.715EO00

3.229E-0S

E. -1:E-i

9.163E-04

2.342E-03

,.o9. E-,:

3. -_3E--
I

3. ,CCE-: 1.'E

..439E-:3... E4

3.203E cC 6. 5i -'.

4.442E-13 3.113E-40

9.3303-021 !1.4: E-01

1.17!3E-C7 1.234E----

A23 '-. .7 E

4. 3 '-_E-:: 2.-E6

a.217:E-04 5.46j-E-34

5 . o..E-,- .7.':-.

. MOE--'

: . OSO-: '

:.546E- '4

- . SOOd-..3

2.577E-In

3.G52E-' '

.3563E-'j

1. . .3-E

0. 000-0+.3
3. 000-"' .

0.000E-3C

3.d00E-!00

3. 0C0E-aC

C0. 3,0C-3',

3i. .. 0 __ .

G3. -3 0 3-3

-- 65 Z'-65 ' .OCCE-30 3.3:1E-CC .0165E OI .442E-3; 9.6.9E-059 A 75E-C4 C.' '0I.00-O 3 O 30CE-v

Branch Fraction is the cumulative factor for the j' principal radionuclide -ag:.- er: CUMBRF(j) = BRF(1)IBRF32, ... BR
-e DSR includes contributions from associated (half-life 5 0.5 yr) daughters.
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'- :) ? :-I' P ?3e 3'

- .e3., PAZ:

S:^ngle Rad I I c:ie S:: i5:: s e'-.es G -,, n p^ /3
3as :e Ra J: - ^. a -t s _7 :m -: = :

I_!:e

,-;.3m. . 2.435E-OC
_2 4 35 ''

- 4 9.22:_--0!

!-:44 :.307-3J2

,-57 8.1433-01C

)-60 2.6045-OC

3-134 4.23:E-00

3-3 . :9E-31

-e-55 5.637E-04

-3 '.352E-03

-:29 4.36,E-O1

.- 53 2.587E534

L-63 9.4172-03

9--0 1.201E'01

:99 1.110E-02

-65 7 . 5y2E-0

.sea :-az '

I .03?E - 3

6,. 392E- ):

2.46E5-C8

3. 19'2-02

2.1132E02

3.026E+00

5.905E-+0

1. :3SE.?i

7.323E-04

3.253E-06

.. 50-02

l. .74E.O1

2.600E+04

9.5325*03

1. 319EF01

3.293E5-3

2.145E-O0

T. 'int

-4.4;E.

4.0-37E-3J

1.4:67--:

9.905E- ':

2.6235-34

9.77 4ErO3

1.6125t01

2-S

- . 'V'E '4

3. ?436-01

:. :E.'6

3 . 0JCE. -2

5632E -:

'4.454E-:2

5.6'23E-:3

2.1 29E-:4

2.371E-7,2

1.3:4'E-,5

2.53CE-^1

! .462E-^-.

*9 3594E-: _

5. 736E-1::

3.043E-^4

1.375E-34

2.4 '13E-'2

3.396E-14

3. 6 E05 .

'3 79fl5'z

3.4642-:4

9 0'''-

i4 .76E2

42. :'i9E-:-,
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47. . ;04E-:

4. 574 5 -74

3.424E-04
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*?4-4E-15
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2.3-3E-O?

7.450C-08

:. l_-S0
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'3.19CE-15

'63.464 E-'5

'.13.E-:S

-9.594E-:

L5.965E- 3
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. _, _ __e

--144

-60

-134

-137

-55

:29

-54

-59

-63

-30

_99

-55

1.0002-0-3

1.0005-37

' .2 . E-'.
1.0 E-30

1.C00E-00

1.0005E+00
1.000OE+00

1 . .30'5t.3

1.000E-00

- .0-O0E-001.000E+O0

1.000E+00

1.000OE+00

-1.OOOE-00
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' 3 0C E-00

C . OC7+or
7. 00.-E+00

0.000E+00

O .OOOE+OOO4. OOOEV 00

3.03OOE-+00.0005+-00

0. 0005~oo

22.67 + 0.05

0.000E-00

-3.0005E+00

0.-000*100

C .OOOE+OO

C .OOOE+OO

-2 _ - - -- - - - -

lozal :lose = ^.'^3E-30aears n X

3SR; , :M -- ,:-1 ^ SR .:, Ta:3i -a

2.-:!-C: .. -:-.27E :32E-.:

1.913 E-3: .. 3 -- E -'2 1.'3E3 9 .' . 30 7E-02
3.070E-01 3.1 2543E-0 3 - 3.143E-3:

9.602E+00 2.6C4E-00 9.602E-CC 2.604E-33

5.950E00 4.2015-00 5.950E-OC 4.201E+00

2.257£5.00 1.107E+01 2.257E+00 1.107*E1O

4.435E-04 5.637E+04 4.435E-04 5.637-D34

1.309E-C2 1.3?2E-03 1.339E-02 1.332E-33

1.230E-01 i.9535-0O 5.1395-01 4.865E-31

3.067E+0O 8.:51I-33 3.367E-00 3.1515-07

.663E-4 2.5?7E-34 9.663-4 2.587-C4

2.655E-03 9.417E-33 2.655E-03 9.417E-33
2.022E+00 1.205E-01 2.032E-+00 1.201'5E0!

2.252E-01 1.113E-32 2.252E-01 1.110E-02

3.3:1E+00 7.55053-00 3.3:1-E+0 ,7.550E-'C



7S.AAD, ':e-s -'n ..>z 7- . - = , *2.3
;.mznary : RE-,A: De-aj ?Sramct.-s 2 r:; 29-~~~ : 3: ?3.ze~ 3 1

.z: .. Je Pare9-.
A :~

:- :0.nAg-':I

-4 C-14

1-144 Ce-144

-57 Co-DS

-;34 Os-134

-137 Cs-l;.

-55 Fe-55

H-3

-~4 M!r.- 54

-59 N L-:s

6 3

7 3RF

>51. 3QQ5-2o

-. !.703E-O

1. COOEr.2o
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1 _020
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2
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- .2'7E-4 5. 4 I.363E-r 7 OQ-vE-C3

55E-23 2 23E--3 25^;E-3 2. 342-33 ' 33 3 -

---'E-: :-3_E ---- :. -- -. 9E: -.
^E: 

-.
;-- 

-.- 
E-- 

- --

E

'C'J

-

-6O Zn-6 I.OvE-^ 3.3:1E-'3 . '.442E-3: 9.6C9E-35 S.,7-E-:4 
C.C3E-3o ^

7(1) is the branch fractIon oz thae paren:t no-'iJe.
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File: FRUPU.RAD

Dose Conversion Factor (and Related) Parameter Summary

File: OOSFAC.BIN

inu I Parameter

I

-! I Dose conversion factors for inhalation, mrem/pCI:

-1 I Ac-227+D

-1 I Am-241

-i Co-60

-i I Np-
2 3

7+D

-1 I Pa-231

-' I Pb-210+D
-1 I Pu-238

-1 I Pu-239

I

I

I

I

I

I

I

Pu-241+D

Ra-226+D

Th-229+D

Th-230

U-233

U-234

U-235+D

Current

Value

Itl

6.720E+00

4.440E-01

2.190E-04

5.400E-01

1.280E+00

2.320E-02

3.920E-O |

4.290E-O1

8.250E-03

8.600E-03

2.160E+00

3.260E-01

1.350E-01

1.320E-01

1.230E-01

1.480-02

3.640E-03

| 2.690E-05

4.440E-03

1.060E-02

| 7.270E-03

| 3.200E-03

I 3.540E-03

Parameter

Default Name

;.720E+0 | DCF2( 1)

1.440E-01 | DCF2( 2)

2.190E-04 | DCF2( 3)

5.400E-01 | DCF2( 4)

L.
2 8

OE+OO DCF2( 5)

2.320E-02 | DCF2( 6)

3.920E-O1 |DCF2( 7)

4.290E-01 | DCF2( 8)

8.250E-03 | DCF2( 9)

8.600E-03 | DCF2(11)

2.160E+00 | DCF2(12)

3.260E-01 | DCF2(13)

1.350E-01I DCF2(14)

1.320E-01 | DCF2(15)

1.230E-01 DCF2!16)

:.480_-02 | DCF3( 1)

3.640E-03 | DCF3( 2)

2.690E-05 | DCF3) 3)

4.440E-03 | DCF3( 4,

1.060E-02 | DCF3( 5)

7.270E-03 | DCF3( 6)

3.200E-03 DCF3( 7)

3.540E-03 | DCF3( 8)

I Dose conversion factors for ingestion, mrem/pCi:

I Ac-227+D
| Am-241

I Co-60

I Np-237+D
I Pa-231
| Pb-210+D

I Pu-238
I Pu-239
I Pu-241+D
| Ra-226-D

| Th-229-D

| Th-230

IU-233

I U-234

I U-235+D

6.850E-05

:.330E-03

4.03CE-03

5. 480E-04

2.890E-04

2.830E-04

2.670E-04

2.500E-03

2.000E-05

2.000E-05

,-34

0-34 1

;-34 I
0-34 1

D-34 I
3-34 I
3-34 I
D-34 I
D-34 I
3-34 I
D-34 I
)- 34 1

3-34 I
D-34 1

0-34 1

D-34 I
D-34 I

Food transf

Ac-227+0 ,

Ac-227D r

Ac-227+D ,

er factors:

plant/soil concentration ratio, dimensionless

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

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

6.8501-05

I.3301-03

4.030E-03

5.48 0-04

2. 890E-04

2.830E-04

2.670E-04

2.500E-03

2.000E-05

2.000E-05

1.000E-03

5.OOOE-05

2.000E-06

8.000E-02

2.000E-02

2.000E-03

2.000E-02

1.OOOE-03

5.OOOE-06

| DCF3( 9)

| DCF3 (1)

| DCF3(12)

DCF3 (13)

| DCF3(14)

| DCF3(15)

DCF3(16)

| RTF( 1,1)

| RTF( 1,2)

| RTF( 1,3)

| RTF( 2,1)

| RTF( 2,2)

| RTF) 2,3)

| RTF( 3,1)

| RTF( 3,2)

RTF( 3,3)

I RTF( 4,1)

3 RTF) 4,2)

i RTF( 4,3)

Am-241

Am-241

Am-241

Co-60

Co-60

Co-60

I

I

I

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

l.OOOE-03

5.OOOE-05

2.000E-06

8.000E-02

2.000E-02

2.000E-03

Np-237+D ,

Np-237+D ,

Np-237+D ,

2.000E-02

1.OOOE-03

5.OOOE-06
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File: FRUPU.RAO

Dose Conversion Factor (and Related) Parameter

File: DOSFAC.BIN

Sumftmary (continued)

Current I
Value I

I Parameter

Default I NameParameter

I I

34 I Pa

34 Pa

34 Pa

34 I
-34 | Pb

34 I Pb
34 Pb

-34 I
-34

-34 Pu

-34 I Pu.
-34 I
-34 IP
-34 I Pc

-34 I Px
-34 I
-34 P
-34 I P'
-34 I Px
-34 I
-34 R

-34 R.

-34 E'

-34 R

-34 | T

-34 | T

-34 |

-34 T

-34 1 T
-34 ' I

-34 1

-34 1

-34 1

-34 I t
-34 I t

.- 34 I
-34 1

-34 I
.-34

-34'3 4

>34 I
>-34 i
>-34

5 I
7-5 I
'-5 1

D-5 1

7-5 1

7-5 I
7-5 1

-231

-231

-231

r

plant/soil concentration ratio, dimensionless

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

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

-210+D

-210+D

b-210+D

u-238

L-238

i-238

i-239

i-239

i-239

a-241+D

u-241D

u-241+D

a-226+D

a-226+D

a-226+D

'h-229+D

Th-229+D

Th-229+D

'h-230

Th-230

Th-230

U-233

U-233

U-233

U-234

U-234

U-234

U-235+D

U-235+D

U-235+D

plant/soil concentration ratio, dimensionless

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

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

, plant/soil concentration ratio, dimensionless

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

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

r

r

r

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

beef/livestock-intake ratio, (pCi,'kq)/pCi/d)

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

r

Ii.

15,.

1.

I3.

I
Ii.

I .

1 .

I

1.
1.

I

Ii.

Ii
II ~

I.

Il

I1

OOOE-02 l.OOOE-02 I

OOOE-03 | 5.OOOE-03

OOOE-06 | 5.OOOE-06

OOOE-02 | l.OOOE-02 |

OOOE-04 | 8.000E-04

OOOE-04 3.O00E-04 |

I I
OOOE-03 | l.OOOE-03 |

OOOE-04 | l.OOOE-04 |

OOOE-06 | l.OOOE-06

I l
.OOOE-03 | 1.OOOE-03 -

.OOOE-04 | l.OOOE-04

.OOOE-06 | l.OOOE-06

.OOOE-03 | l.OOOE-C3 |

.OOOE-04 | 1.000E-C4

.OOOE-06 | 1.300E-06

.OOOE-02 | 4.000E-02

.OOOE-03 | l.OOOE-03

.OOOE-03 | l.OOOE-03

.OOOE-03 | l.OOOE-03

;.OOOE-04 | l.OOOE-04

;.OOOE-06 | 5.OOOE-06

..OOOE-03 l.OOOE-03

..OOOE-04 | l.OOOE-04

S.OOOE-06 5.OOOE-06

2.500E-03 | 2.500E-03

3.400E-04 | 3.400E-04

6.000E-04 | 6.OOOE-04

2.500E-03 | 2.500E-03

3.400E-04 | 3.400E-04

6.OO0E-04 | 6.OOOE-04

2.500E-03 | 2.500E-03

3.400E-04 | 3.400E-04

6.OOOE-04 I 6.000E-04

l.SOOE+0l | l.500E+0l

l.OOOE+03 I l.OOOE+03

3.000E+01 | 3.0OOE+0l

l.OOOE+03 | l.OOOE+03

RTF( 5,1)

RTF( 5,2)

RTTF 5,3)

RTF( 6,1)

RTF( 6,2)

RTF( 6,3)

RTF) 7,1)

RTF( 7,2)

RTF( 7,3)

RTF) 8,1)

RTF( 8,2)

RTF) 8,3)

RTF) 9, )

RTF) 9,2)

|.RTF( 9,3)

RTF) I I, 1)

RTF(1,2)

RTF(11, 3)

| RTF 12, 1)

RTF)(12, 2)

RTF)12, 3)

RTF(13, 1)

| RTF:13,21

| RTF(13,3

| RTF(14,1

| RTF(14,2

| RTF(14,3

RTF (I5,l1

| RTF(lS,2

| RTF(15,3

| RTF(16,]

| RTF(16,2

I RTF(16,2

| BIOFAC(

I BIOFAC(

r

I

I

I

plant/soil concentration ratio, dimensionless

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

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

plant/soil concentration ratio, dimensionless

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

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

I

I

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D , fish

Ac-227+D , crustacea and mollusks

Am-241 , fish

Am-241 , crustacea and mollusks

1,1)

1,2)

I

I

I

BIOFAC( 2,1)

BIOFAC( 2,2)
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File: FRUPU.RAD

Dose Conversion Factor (and Related) Parameter

File: DOSFAC.BIN

Summary (continued)

Current:

Valueinu I Parameter

I Parameter

Default I Name

------ -- i I

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

-5

1-5_5

_5

1-5

' - 5

--5

:5-5

3-5

_-5

)-5

3-5

:)-5

9-5

,_5

)-5

,_5

| Co-60 , fish

| Co-60 , crustacea and mollusks

I

I Np-237+D , fish

I Np-237+D , crustacea and mollusks

I

I Pa-231 , fish

I Pa-231 , crustacea and mollusks

I Pb-210+D , fish

I Pb-210+D , crustacea

I Pu-238 , fish

I Pu-238 , crustacea

I
I Pu-239 , fish

I Pu-239 , crustacea

and mollusks

and mollusks

and mollusks

I Pu-241+D , fish

I Pu-241+D , crust

I
I Ra-226+D , fish

I Ra-226+D , crust

I
I Th-229+D , fish

I Th-229+D , crust

I

3.000E*02

2.000E+02

3.OOOE+01

4.000E+02

1.000E+01

:.100E+02

3. 000E+02

1.OOOE+02

3.OOOE+01|

1.000E+02

3.OOOE+01

1.000E+02

3.000E+01|

:..000E-02

5.OOOE+01

2.500E+02

1.OOOE+02

5.000E+02

| 1.000E+02

5.000E+02

|1.OOOE+01

6.000E+01|

| .000E+01

6.OOOE+01

1.000E+01

6.000E+01

3.000E+02 BIOFAC( 3,1)

2.000E*02 | BIOFAC( 3,2)

3.OOOE+01 | BIOFAC( 4,1)

4.OOOE+02 | BIOFAC( 4,2)

1.000E+01 | BrOFAC( 5,1)

1.100E-02 BIOFAC( 5,2;

3.000E+02 | BIOFAC( 6,')

1.OOOE+02 | B'OFAC) 6,2)

3.OOOE+01.1 BIOFACi 7,1)

1.000E+02 | BIOFAC( 7,2)

3.000E+01 | B-OFAC( 3,1:

1.000E+02 | BOFAC) 8,2;

3.000E+01 | BIOFAC) 5,1)

1.000Er02 | B-OFAC( 9,2:

5.000E+01 | BIOFAC(il,l;

2.500E+02 | BIOFAC(11,2)

1.000E+02 | B-OFAC(12,l)

5.000E+02 | BIOFAC(12,2)

1.000EQ02 | BIOFAC(13,l)

5.000E-02 | BOAC(13,2)

1.000E+01 | BIOFAC(14,1)

6.000E+01 | BIOFAC(14,2)

1.000E+01 | BIOFAC(15,11

6.000E+01 | BIOFAC(15,2:

1.000E+01 | BIOFAC(16,1

6.000OE+01 BIOFAC(16,2

:acea and mollusks

:acea and mollusks

tacea and mollusks

I Th-230

I Th-230

I
I U-233
I U-233

I
I U-234
I U-234

I

I U-235+D
I U-235+D

, fish

, crustacea

, fish

I crustacea

and mollusks

I

I

I

I

and mollusks

I fish

I crustacea and mollusks

, fish

, crustacea and mollusks
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File: FRUPU.RAD

Site-Specific Parameter Summary

User I

InputParameter

I i I

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

Area of contaminated zone (m1-2)

Thickness of contaminated zone (m)

Length parallel to aquifer flow (m)

Basic radiation dose limit (mrem/yr)

Time since placement of material (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

212

212

)12

212

)12

212

212

212

312

012

I

I| Initial principal radionuclide

| Initial principal radionuclide

initial principal radionuclide

initial principal radionuclide

Initial principal radionuclide

| Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

Concentration in groundwater

(pCi/g):

(pCi/g):

(pCi/g):

(pCi/g):

(pCi/g):

(pCi/L):

(pCi/L):

(pCi/L):

(pCi/L):

(pCi/L!:

Co-60

Pu-238

Pu-239

Pu-241

U-234

Co-63

Pu-238

?_-239

Pu-241

U-234

I

I

I

2.800E-06

3.000E-01

|.OOOE+03

2.500E+01

O.OOOE+00

1.000E+00

3.OOOE#00
1.000E+01

3.000E+01

1.OOOE+02

3.000E+02

1.000E+03

not used

not used

1.OOOE+00

1.OOOE+00

1.000E+00

1.000E-00
1.000E+00

not used

not used

not used

not used

not used

O.OOOE+00

not used

not used

| 1.500E-00

1.OOOE-03

| 4.000E-01

| 2.000E-01

| l.000E+01

| 5.300E+00

| 2.000E+00

not used

| 5.000E-01

1.000E+00

2.000E-01

| overhead

2.000E-01

I l.OOOE+06

1.OOOE-03

| 1.500E+00

4.000E-01

3.000E-01

| 4.930E+03

2.000E-02

| 4.380E+00

Default I (I

l. OOOE+0402.000E+0O4

1.000E+02

3.000E+01

O.OOOE+00

1.OOOE+00

3.000E+00

l.OOOE+01

3.000E+01

1.000E+02

3.000E+02

1.OOOE+03

O.OOOE+00

O.OOOE+00

0.000OE+00

O.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.OOOE+00

0.0005+00

0. OOOE+00

0.OOOE+00

0.000E+00

0.OOOE+00

1. 500E+-00

1.000E-03

1.500E+00

|l.OOOE-03

4.000E-01

2.OOOE-O1

|.3000E+01

5.3000+00

2.OOOE+00

8.000E+00

5.OOOE-01

1.000E+00

2.000E-01

overhead

2.000E-01

1.000E+06

1.OOOE-03

1.500E+00

4.000E-01

2.000E-01

1.000E+02

2.000E-02

5.300E+00

Used by RESRAD

f different from user input)

Parameter

Name

| AREA

| THICKO

| LCZAQ

BRDL

TI

| T( 2)

I T( 3)
i T( 4)

I T( 5)
| T( 6)

| Tl 7)
T( 8)

| T( 9)

| T(10)

I5

IS1( 3)
S 1( 7)

IS1( 8)
S'( 9)

T 5(10)

SI 
3

j

I) 7)

IW( 8)
Wi( 9)

IW(15)

I 3

| COVERO

DENSCV

I VCV

| DENSCZ

VCZ

TPCZ

| EPCZ

HCCZ

BCZ

WIND
| HUMID

EVAPTR

PRECI2

RI

IDITCH

| RUNOFF

WAREA

EPS

| DENSAQ

| TPSZ

| EPSZ

| HCSZ

HGWT

BSZ

313 | Cover depth (m;

013 | Density of cover material (g/cm"3)

013 | Cover depth erosion rate (m/yr)

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

.013 | Contaminated zone erosion rate (m/yr)

.013 | Contaminated zone total porosity

.013 | Contaminated zone effective porosity

.013

;013
'.013
*013

*.013

.013

.013
;313

.0 13

~013
1013

R0 13

R014

R.014

R0 14

R014

R014

R0 14

| Contaminated zone hydraulic conductivity (m/yr)

Contaminated zone b parameter

| Average annual wind speed (m/sec)

| Humidity in air (g/m*13)

; Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

| Irrigation mode

| Runoff coefficient

Watershed area for nearby stream or pond (m-*2)

| Accuracy for water/soil computations

i Density of saturated zone (g/cm*13)

| Saturated zone total porosity

Saturated zone effective porosity

| Saturated zone hydraulic conductivity (m/yr)

| Saturated zone hydraulic gradient

| Saturated zone b parameter

---
---

---

---

---

---

---

---

---

---

---

---

---

---

---

---
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File: FRUPU.RAD

Site-Specific Parameter Summary (continued)

User I I
Input I Default I

Used by RESRAD I Parameter

(If different from user input) I NameParameter

I I

j 14

314

314

)14

Water table drop rate (m/yr)

Well pump intake depth (m below water table)

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

Well pumping rate (m"3/yr)

I

I

I

I

I

I

I

I

Number

Unsat.

Unsat.

of unsaturated zone strata

zone 1, thickness (m)

zone 1, soil density (g/cm *3)

016

316

.016

316

316

31i6

016

316

016

~016

.016

'016

016

D016

;016

*316

k016

t016

1016

R016

R016

R016
1016
R01 6

R016

R016

R016

R016

R016

R01 6

Unsat. zone 1, total porosity

Unsat. zone 1, effective porosity

Unsat. zone 1, soil-specific b parameter

Unsat. zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for Co-60

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cml*3/g)

Saturated zone (cm-3/9)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Pu-238

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm'*3/g)

Saturated zone (cm*13/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for ?u-239

Contaminated zone (cm'*3/g)

Unsaturated zone l (cm"3/g)

Saturated zone (cm"3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Pu-241

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm,3/g)

Leach rate (/yr)

Solubility constant

| Distribution coefficients for U-234

Contaminated zone (cm*3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate (/yr)

Solubility constant

* . OOCE-'3

1. OOOE+01

ND

2. 500E+02

1

4. 600E+00

1. 500E-00

4. 000E-01

2. OOOE-O1

5. 300E+00

1. OOOE+01

6. OOOE+01

6. OOOE+1

6. 000+01

0. 000E+00

0. 000E-00

5. 500E+02

5. 500E+02

5. 500E+02

0. OOOE+00

0.OOOE+00

1. OOOE-03

1. OOOE+01

ND

2.500E+02

1

4. 000E+00

1.500E+00

4 .OOOE-01

2.OOOE-01

5. 300E+00

1.OOOE+01

1.OOOE+03

1. 000E+03

1.000E+03

0. 000+E00

0. 000E+00

2.000E+03

2. 000E+03

2.000E+03

0. 000E+00

0. 000E+00

2. 000+E03

2. 000E+03

2. 000E+03

0.000E+00

0.000E+00

rR7

DWI BWT

MODEL

UW

NS

H1)

DENSUZ(I)

TPUZ(I)

E?UZ(1)

BUZ (1)

HCUZ (1)

1.345E-02

rot used

2.019E-03

not used

DCNUCC)

DCNUCU(

DCNUCS(

ATLEACH

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC!

DCNUCU(

DCNUCS(

ALEACH(

SOLUBK(

DCNUCC(

DCNUCU(

DCNUCS(

ALEACHF

SOLUBK(

3 )

3, 1)

3)

3)

3)

7 )

7, I)

7)

7)

7)

8)

8, 1)

a)

8 )

8)

9)

9,1)

9)

9)

9)

s. 500E+02

5. 50E+02

S. 500E+02

0. OOOE+00

O.OOOE+00

2.019E-03

not used

I

I

S. 50E+02

5. 500E+02

5. 500E+02

O. OOOE+00

O. OOOE+00

2.000E+03

2.OOOE+03

2. 000E+03

0. OOOE+00

0. OOOE+00

2.019E-03

not used

I

3.500E+01

3. 500E+01

3. 500E+01

O. OOOE+00

O.OOOE+00

5.000E+01

5. OOOE+01

5. OOOE+01

0 . OOOE+00

0. OOOE+00

3.155E-02

not used

DCNUCC.(15)

DCNUCU(15, 1)

DCNUCS (15)

ALEACH (15)

SOLUBK(15)



.-SRAD; Version 5.82 T2 Limit - 0..5 year

.mmary : RESRAD Default Parameters

08/10/99 09:38 Page 7
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Site-Specific Parameter Summary (continued)

User I
Input I Default I

Used by RESRAD

(if different from user input)Parameter

I I I
I

I

I

I

I

Distribution coefficients for daughter Ac-::-

Contaminated zone (cm- 3/g)

Unsaturated zone I (cm-3/g)

Saturated zone (cm--3/g)

Leach rate (/yr)

Solubility constant

316

316 I
316

316

)16

316

316

016

316

316

316

316

316

016

.016

016

-.016

016

016

.016

3016

:016

*.016

016

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Distribution coefficients for daughter Am-241

Contaminated zone (cm--3/g)

Jnsaturated zone I (cmrn3ig)

Saturated zone (cm- 3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Np-237

Contaminated zone (cmt3/g)

Unsaturated zone 1 (=m**3/g)

Saturated zone (cmt3/g;

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-23:

Contaminated zone (cm-t3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cmt3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pb-21

Contaminated zone (cm *3/g)

Unsaturated zone 1 (cm-*3/g)

Saturated zone (cm' 3/g)

Leach rate (/yr)

Solubility constant

| Distribution coefficients for daughter Ra-226

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm"3/g)

Saturated zone (cm 3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-229

Contaminated zone (cm**3/g)

| 2.000E+Ol

| 2.OOOE+0O

2.000E+01

| O.000E+00

I O.OOOE+00

| 1.900E-03

1._900E+03

| 1.900E+03

| O.OOOE+00

| 0.OOOE+00

[-1 .000t4-06

I-1. 000E+00

I G. 000E+'00
I

I S.OOOE+0O
|-1.000E+OO0

|_:.OOOE+OO

S. 000E+031 5.000E 01

| 0.OOOE+OC

I0. OOOE-0(

| 5.OOOE+O:

| O.OOOE+OC

I O.OOOE+O

I.

| 7.OOOE+O

| l.OOOE+O

| l.OOOE+O

| 0.OOOE+O

I0.000E+0

6. OOO0E+C

6.0OOOE+(

| .000E+O

| 7.000E+O

| O.OOOE+(

|. OOOOE+O

| 6.000E+O

2 OOE4-01

2. OOOE+01

2.000E+01

0. OOOE+00

O.OOOE+00

2.000E+O1

2. OOOE+01

2. 000E+01

0. OOOE+00

0.OOOE+00

-1. OOOE+00

-1. OOOE+00

-1 . OOOE+00

0. 000E'00

0. OOOE+00

|5.OOOE+O1

5. 000E+01

5. SOOOE+01

0. OOOE+00

0. OOOOE+00

| ;.OOOE+O2

| I.OOOE+02

1.OOOE+02

|O.OOOE+O(

0.OOOE+OC

| 7.000E+0O

7.000E+O

0 0.000E-0(

I 0.000E+0O

| 6.OOOE+O

|. O.OOE+O

| 6.000E+O
| 6.0*002+0

| 6.000E+O
| O.OOOE+O

0. |OOOOE+C

-I

-I

LI
LI

0I

5.497E-02

not used

5.847E-04

not used

2.574E-Z2

2.574E-02

2.574E-02

4.313E-C3

not used

2.213E-02

not used

Parameter

Name

DCNUCC: 1)

DCNUCUI 3,

DCNUCS( 1)

I ALEACHz 1)

t SOLU3K( 1)

O DCNU-Ci 2)

DCNUCU( 2,

DCNUCSC 2)

I ALEACH( 2)

| SOLUBK( 2)

I DCNUCC( 4)

I DCNUCU( 4,

DCNUCS) 4i

I ALEAH( 4;

| SOLUBK( 4)

DCNUCC( 5

DCNUCU( 5

I DCNUCS( 5

ALEACH( 5

| SOLU3K( 5

I DCNUCC! 6

DCNUCU( 6

I DCNUCS( 6

ALEACH( 6

t SOLUBK( 6

DCNUCC(11

DCNUCU(1l

DCNUCS(ll

ALEACH;Il

SOLU9K(1I

DCNUCC(I:

DCNUCU(1;

DCNUCS(1

i ALEACH(l

SOLU8K(1

I %
L

i )

1 )

I

, 1)

2
2

2

0

0

1. 109E-02

not used

,1)

i)

R016

R016

016

RC016

R016

R016

R016

R016

R016

R016

R016

R016

1

1

1

0

'0

' .582E-02

not used

,1)

L.)

L.)

.1)

I

I

I

I

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm*13/g)

Leach rate (/yr)

Solubility constant

) 4

30

1.852E-05

not used

L2)

2,1)

2)

12)

2)
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Site-Specific Parameter Summary (continued)

-nu I

.)16 1

316 I
316 I
016 I
316 I
0316

I User I

I Input I DefaultParameter

I

I

Used by RESRAD I Parameter

(If different from user inout) I Name

I I I

016

316

016

016

.016

8016

I
;016

.016

.016

-.316

.016

'.017

t017

R017

R017

.R017

;.017

:.017

.017

R.017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

R017

RR017

Distribution coefficients for daughter Th-230

Contaminated zone (cm''3/g)

Unsaturated zone 1 (cm"*3/g)

Saturated zone (cm--3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter U-233

Contaminated zone (cm-3/g)

Unsaturated zone 1 (cm**3/g)

Saturated zone (cm'3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter U-235

Contaminated zone (cm"3/g)

Unsaturated zone 1 (cm'3/g)

Saturated zone (cm"3/g)

Leach rate (/yr)

Solubility constant

Inhalation rate (m*13/yr)

Mass loading for inhalation (g/m*'3)

Exposure duration

Shielding factor, inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors (on site)

Shape factor flag, external gamma

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

6. OOOE+04

6. OOOE+04

6. 000E+04

0. OOOE+00

O.OOOE+00

S. 000E-+Ol

5. OOOE+01

5.OOOE+01

0. OOOE+00

O.OOOE+00

_. OOOE+01

5.OOOE+01

5.OOOE+01

0. OOO.E00

0. OOOE+00

8. 400E+03

1. OOOE-04

3.000E+31

4. OOOE-01

7. COOE-Ol

5.OOOE-O1

2. 5O0E-0l

1. OOOE+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

6. 000E+04

6.000E+04

6. OOOE+04

0. OOOE+00

0. OOOE+00

5. OOOE+O1

5. OOOE+01

5. 000E+01

O.OOOE+00

0.0OOOE+00

5. OOOE+01

5. OOOE+01

5. OOOE+01

0. OOOE+00

0. OOOE+00

8 . 400E+03

1. OOOE-04

3.300E+Ol

4. 0OOE-01

7. OOOE-01

5.000E-01

2. 500E-0'

1. OOOE+00

5.000E+O1

7. 071E+01

0.0OOOE+00

O.OOOE+00

|. OOOOE+00

0. OOOE+00

O.OOOE+00

0. OOOE+00

O.OOOE+00

O.OOOE+00

0. OOOE+00

O.OOOE+0O

1. 852E-05

not used

2.213E-02

not used

2.213E-02

not used

_ _

>O shows circular AREA.

DCNUCCM13)

DCNUCU(13,1)

DCNUCS(13)

ALEACH(13)

SOLUBK(13)

"CNUCC':4:

DCNUCU"4,l!

DCNUCS:14)

ALEACH:4;

SOLUBK(14)

DCNUCCl16i

DCNUCU'16,1)

DCNUCS.!16)

ALEAC;H16)

SOLU3K'!6)

iNHALR

MLINH

ED

SHF3

SHFl

FIND

FOT3D

PAD_SHA2E' 1)

RAD SHAPE) 2)

RADSHAPE( 3)

RAD SHAPE) 4)

RADSHAPE) 5)

RADSHAPE' 6)

RADSHAE) 7)

RADS'A.?E) 3)

PAD SH:APE, 9)

RAD SH::XPE(0)

|AD_SFAE(ll)

RAD SHAPE(12)

I

I

I

I

I

I

I

I

I

I

I

I

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer annular radius

Outer

Outer

Outer

Outer

Outer

Outer

annular

annular

annular

annular

annular

annular

radius

radius

radius

radius

radius

radius

(m), ring 1:

(m), ring 2:

(m), ring 3:

(m), ring 4:

(m), ring 5:

(m), ring 6:

(m), ring 7:

(m), ring 8:

(m), ring 9:

(m), ring 10:

(m), ring 11:

(m), ring 12:Outer annular radius
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Site-Specific Parameter Summary {continued)

;enu I Parameter

'017

Z017

R017 1

t017

1017 1

R017 |

R017 I

tO17

<.017

tO17

017 I
R017 IR~li

Fractions

Ring 1

Ring 2

Ring 3

of annular areas within AREA:

Ring

Ring

Ring

Ring

Rijng

Ring

4

5

6

7

8

9

R018 |

R018

R018

R018

RO18

Roi8

R018

R018

RO 18

R018

R018

R018

R018

R018

R018

R018

RO19

ROl9

RO19

ROl9

RO19

ROl9

RO19

RO19

RO19

RO19

R019

ROl9

R198

R19B

R19B

R199

R19B

R19B

R19B

Ring 10

Ring 11

Ring 12

Fruits, vegetables and grain consumption (kg/yr)

| Leafy vegetable consumption (kg/yr)

Milk consumption (L/y:r

| Meat and poultry consumption (kg/yr)

Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

Soil ingestion rate (g/yr)

| Drinking water intake (L/yr)

| Contamination fraction of drinking water

| Contamination fraction of household water

| Contamination fraction of livestock water

Contamination fraction of irrigation water

| Contamination fraction of aquatic food

| Contamination fraction of plant food

Contamination fraction of meat

| Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

| Livestock fodder intake for milk (kg/day)

| Livestock water intake for meat (L/day)

| Livestock water intake for milk (L/day)

| Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)

| Depth of soil mixing layer (m)

| Depth of roots (m)

| Drinking water fraction from ground water

| Household water fraction from ground water

| Livestock water fraction from ground water

| Irrigation fraction from ground water

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

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

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

| Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

| Growing Season for Fodder (years)

| Translocation Factor for Non-Leafy

urser

input

not used

Inot used

not used

| not used

| not used

I not used

not used

not used

not used

not used

not used

not used

| 1.600E+02

| 1.400E+01

| 9.200E+Oi

| 6.300E-O:

5.400E+OO

9.000E-0i

3.650E+0O

| 5.100E+02

| l.OOOE+OO

| not used

l.OOOE+OO

| l.OOOE+OO

| 5.000E-01

-17
I-I

I-_;
I-

| 6.800E+Ol

| 5.500E+Ol

| 5.000E+O1

| 1.600E+O0

| 5.000E-Ol

| 1.OOOE-04

| l.SOOE-O~
|1.000E-O'
I9.OOOE-0,
| l.OOOE+O(

| 1.OOOE+0)

not used

| 1.OOOE+O)

7.OOOE-0

| l.500E+O0

I 1.lOOE+O
| 1.700E-O

| 2.500E-O

| 8.OOOE-O

| l.OOOE-O

I

Defau t

1.O0OOE+OO

2 .732E-Ol

|O.OOOE-OO

0. 00-OOO

o . OOOE+OO

o .OOOE-OO

o .OOOE-O0

0.000--OO

o . OOCE-30

|. OOOOE+OO

0. OOOE+OO

|1.60CE-02

1.405E-01

|9.2GCE--Ol

| 6.30CE-3i

5.40-3

| 9.000C-Ol

3.650G-01

|5.10CE--02

I 1.0001-'OO

| 1.000E+00

| 1.000C-00

1.000C-00

| 5.00CE-31

1 -1

I-_

I-

| 6.800-+0l

| 5.500E+01

| 5.O00E+01

| 1.600E+02

| 5.000E-01

| 1.000E-04

1.500E-01

9.000C-01

1.000'-+00

I1.000r1-00

| 1.000E+00

| 7.000E-01

I 1.500E+00

I 1.100E+00

* 1.700E-01

| 2.500E-0l

! 8.000E-02

| 1.000E-01

Used by RESRAD

(If different from user input)

_ _

_ _

_ _

_ _

_ _

_ _

_ _

C . 5007ET0:

IPars-3-.-,
Name

| FRACAi l'

| FRACA; 2)

| FRACA; 3)

| FRACAk 4)

| FRACA; 5)

| FRACAi 6)

| FRACAi 7'

| FRACA; 8)

| FRACA 9

| FRACA:;?)

| FRACAlil)

FRACAj12)

| DIET(1)

| DIET)2)

|Di ET j;:

| DIET4)

|DIET (51

| DIT(6?

| SOIL

DWI'

FOW

| FHHW

| FLW

FIRW

FR9

|FPLA.ST

|Fli.EA-

FMILK

| LFI5

| LFI6

| LWI5

LWI6

| LSI

MLFD

DM

| DROOT

FGWDW

FGWHH

| FGWLW

| FGWIR

I YV(l)

i YV(2)

YV(3)

|TE(1)

| TE(2)

| TE(3)

TIV(l)

3.

L

0

0

1

2

1
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Site-Specific Parameter Summary (continued)

znu I Parameter

:93
;9B|
98B

19B

9B8

198

193

19B

I190

L19

14

14

14

14

14

14

14

14

I4

OR

'OR

ZOR

TOR

TOR

TOR

'TOR

TOR

TOR

TOR

:.321

W021

:021

1021

1021

R021

t021

t021

1021

1021

1021

3021

R021

R021

R021

3021

R021

| Translocation Factor for Leafy

| Translocation Factor for Fodder

| Dry Foliar Interception Fraction for Non-Leafy

| Dry Foliar Interception Fraction for Leafy

i Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder

Weathering Removal Constant for Vegetation

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

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

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

| C-14 evasion layer thickness in soil (m)

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

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

| Fraction of grain in beef cattle feed

Fraction of grain in milk cow feed

| Storage times of contaminated foodstuffs (days):

Fruits, non-leafy vegetables, and grain

| Leafy vegetables

| Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

Surface water

Livestock fodder

| Thickness of building foundation (m)

| Bulk density of building foundation (g/cm*13)

| Total porosity of the cover material

| Total porosity of the building foundation

| Volumetric water content of the cover material

| Volumetric water content of the foundation

| Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone soil

. Radon vertical dimension of mixing (m)

. Average building air exchange rate (l/hr)

. Neight of the building (room) (m)

. Building interior area factor

L Building depth below ground surface (m)

L Emanating power of Rn-222 gas

L Emanating power of Rn-220 gas

User l

Input Default

1.000E+0C | 1.000E+00

1.000E+0C 1.000E+00

2.500E-01 | 2.500E-01

2.500E-01 | 2.500E-01

| 2.500E-Oi 2.500E-01

2.500E-01 | 2.500E-01

| 2.500E-01 2.500E-01

2.5001-01 | 2.500E-01

2.OOOE+01 | 2.000E+01

not used I 2.OOOE-05

not used 3.OOOE-02

not used 2.OOOE-02

not used | 9.800E-01

not used 3.000E-01

not used | 7.000E-07

not use | 1.000E-10

not used |.00CE-01

not use_ 2.000E-01

|1.400E+01 | 1.400E+01.

1.000E100 | 1.000E+00

1.000+E+0 | 1.000E-0O0

2.000E+01 | 2.000E+01

7.000E+00 | 7.OOOE+00

7.000E+0C | 7.OOOE+00

1.0001-00 | 1.CCOE+00

1.000:-^ | 1.000E+00

| 4.500E-,: | 4.500F+01

not used 1.500E-01

not used | 2.400E+00

not used 4.000E-01

not used | 1.000E-01

not used 5.00E-02

not used | 3.DOOE-02

| not used 2.OOOE-06

not used | 3.000E-07

not used | 2.OOE-06

not used | 2.000E+00

not used | 5.000E-01

not used | 2.500E+00

not used 0.000E+00

not used [-1.000E+00

not used | 2.500E-01

not used | 1.500E-01

Used by RESPAD

If different from user input)

Parameter

Name

.i T~(2)

| TIV(3)

RDRY(J)

| RDRY(2)

| RDRY(3!

| RWET(l)

| RWET(2(

| RWZT(3)

| C12WTR

C12CZ

I CSOIL

CAIR

DMC

|EVSN

| A7FG4
I AVFG5

| STOR T(1)

I STORT(2)

| STORT)3)

STQRT(4)

| STOR T(5~

STORTt6!

| S-OR T(7,

I STCRT!'~

| FLOOR

| DENSFL

ITPCV
TPFL

PH2OCV

I PH20FL

DIFCV

DIFFL

itFCZ

HMIX

REXG

|HRM

FAI

| DMFL

| EMANA(1)

| EMANA (2)

, 
. _ . . .
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Summary of Pathway Selections

Pathway I User Selection

1 -- external gamma | active

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

3 -- plant ingestion | active

4 -- meat ingestion I active

5 -- milk ingestion | active

6 -- aquatic foods | active

7 -- drinking water i active

8 soil ingestion | active

9 -- radon | suppressed

Find peak pathway doses | suppressed
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Ihitial Soil Concentrations, pCi/g

Area:2800000.00 square meters

Thickness: 0.30 meters

,er Depth: 0.00 meters

Co-60

Pu-238

Pu-239

Pu-241

U-234

I1. OOOE+00

.OOOE+00

1 .OOOE+00

I .OOOE+00

1 .OOOE+00

Basic

Total Mixture Sum M(t)

Total Dose TDOSE(t), mrem/yr

Radiation Dose Limit = 25 mrem/yr

= Fraction of Basic Dose Limit Received at Time (tW

t(years k

TDOSF Wt)

M~t)

0.000E+00 l.000E-00

1.016E+01 8.813E+00

4.063E-01 3.52SE-01

6.658E-00 2.644Ei-00

2.663E-01 1.357E-01

3.0CE-0OI

5.366t-0l

2. 146E-02

I. '40t-7 02 3.OOCE-02 O C - 3

2.686E-01 1.723t-01O '>505E--- 2

1.074E-02 6.891rt-03 6.019E-34

1ximum TDOSE(tl: 1.016E+01 mrem/yr at t - 0.000E+00 years
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Total Dose Contributions TDOSE(ipt) for Individual Radionuclides (i) and Pathways (p)

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

Water Independent Pathways (Inhalation excludes radon)

Srt:nd

adio-

;clide mrem/yr fract.

)-60 9.451E+00 0.9304

u-238 9.060E-05 0.0000

:-239 1.76iE-04 0.0000

:-241 1.133E-05 0.0000

-234 2.412E-04 0.0000

:tal 9.452E-00 0.9304

inhalation

mrem/yr fract.

2.442E-05 0.0000

4.370E-02 0.0043

4.783E-02 0.0047

9.193E-04 0.0001

1.472E-02 0.0014

1.072E-01 0.0106

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00CE-00 0.0000

0.000CE+00 0.0000

Plant

mrem/yr fract.

6.241E-02 0.0061

9.338E-02 0.0092

1.033E-01 0.0102

i.999E-03 0.0002

2.057E-02 0.0020

2.817E-01 0.0277

Meat

mrem/yr fract.

7.843E-02 0.0077

1.055E-02 0.0010

1.167E-02 0.0011

2.258E-04 0.0000

3.378E-03 0.0003

1.042E-01 0.0103

Milk

mrem/yr fract.

9.737E-03 0.00O0

1.527E-04 0.0000

1.690E-04 0.0000

3.2696-06 0.000o

8.534E-03 0.0008

1.86O0-02 0.C02:

mrem/yr fract.

7.364E-04 0.000:

8.760E-02 0.0086

9.691E-02 0.0095

1.875E-03 0.0002

7.747E-03 0.0006

1.949E-01 0.015^

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

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

Water Dependent Pathways

Water

adio-

:clide mrem/yr fract.

:3-60 O.OOOE+00 0.0000

-u-238 O.OOOE00 0.0000

:-j239 O.OOOE+00 0.0000

-:-241 O.OOOE+00 0.0000

:-234 O.OOOE+00 0.0000

zctal 0.000E-00 0.0000

Fish

mrem/yr fract.

0.000+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E-00 0.0000

Radon

mrern/yr fract.

0.000+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000Z.-00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

OOOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O. OOOE+OO 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.000r00 0.0000

O.OOOE00 0.0000

0.003E+u0 0.0000

M I k

mrem/yr fraet.

0.0006+00 0.0000

o.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0006~-00 0.0000

O.OOOE+00 0.0000

O.OOOE-00 0.0000

All Pathways,

mrem/yr fract.

9.602E+00 0.9453

2.355E-01 0.0232

2.601E-01 0.025E

5.0L34F-03

5.519E-02 0.0054

1.0-16 O 1.00;.

Sum ot all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At e = 1.000E+00 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

Ground

'adio-

tuclide mrem/yr fract.

'0-60 8.132E+00 0.9227

?u-238 8.970E-05 0.0000

'u-239 1.763E-04 0.0000

?u-241 5.174E-05 0.0000

;-234 2.337E-04 0.0000

'otal 8.133E+00 0.9228

Inhalation

mrem/yr fract.

2.102E-05 0.0000

4.327E-02 0.0049

4.773E-02 0.0054

9.521E-04 0.0001

1.426E-02 0.0016

1.062E-01 0.0121

Radon

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

5.358E-02 0.0061

9.217E-02 0.0105

1.028E-01 0.0117

2.061E-03 0.0002

1.989E-02 0.0023

2.705E-01 0.0307

Meat

mrem/yr fract.

6.755E-02 0.0077

1.044E-02 0.0012

1.165E-02 0.0013

2.246E-04 0.0000

3.279E-03 0.0004

9.314E-02 0.0106

Mi1k

mrem/yr fract.

8.377E-03 0.0010

1.512E-04 0.0000

1.636E-04 0.0000

3.651E-06 0.0000

8.270E-03 0.0009

1.697E-02 0.0019

So-

mrem/yr fract.

6.338E-04 0.0001

8.674E-02 0.0098

9.671E-02 0.O1C

1.939E-03 0.0002

7.507E-03 0.0009

1.935E-01 0.022;

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Pathways (py

Water Dependent Pathways

Water

Radio-

luclide mrem/yr fract.

30-60 O.OOOE+00 0.0000

?u-238 O.OOOE+00 0.0000

?u-239 O.OOOE+00 0.0000

?u-241 O.OOOE+00 0.0000

J-234 0.0006+00 0.0000

0otal O.OOOE-00 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.0006+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plan:

mrem/yr fract.

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000-00 0.0000

0.000-0O 0..000

O.OOOE+00 0.0000

0.000-OS C.C000

Meat

mrem/yr frac:.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE600 0.0000

O.OOOE+00 0.0000

O.OOOE+30 0..^^0

Milk

mram/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OCOE+00 0.0000

0.000E00 O.OOCO

O.OOOE+00 0.0000

0.Q50E-00 0.500O

'.:I- Pat!%ways,

mrem/yr

6. 262E+00

2.329E-01

2.592E-01

5.232E-0-

5.344E-02

_ Z 7 n

fract.

0.9375

0. 02 64

0.0295

0 . CCO-,

0. 006:

: . I r-

'Sum of all water independent and dependent pathways.
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Total Dose Contributions TDdSE(ipt) for Individual Radionuclides (i) and Pathways (pi

As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water :ndependent Pathways (Tnhalation excludes radcn)

Ground

adio-

uclide mrem/yr fract.

o-60 6.021E+00 0.9044

u-238 8.794E-05 0.0000

u-239 1.756E-04 0.0000

u-241 1.265E-04 0.0000

-234 2.195E-04 0.0000

otal 6.022E+00 0.9045

Inhalation

mrem/yr fract.

1.557E-05 0.0000

4.242E-02 0.0064

4.753E-02 0.0071

1.012E-03 0.0002

1.339E-02 0.0020

1.044E-01 0.0157

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE,00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

3.943E-02 0.0059

8.976E-02 0.0135

1.017E-01 0.0153

2.171E-03 0.0003

1.855E-02 0.0029

2.516E-01 0.0378

Meat

mrem/yr fract.

4.978E-02 0.0075

1.024E-02 0.0015

1.159E-02 0.0017

2.214E-04 0.0000

3.076E-03 0.0005

7.491E-02 0.0113

Milk

mrem/yr fract.

6.176E-03 0.0009

1.483E-04 0.0000

1.679E-04 0.0000

4.35-8E-06 0.0000

7.760E-03 :.0012

1.426-02i'

So_.

mrem/yr fract.

4.696E-04 0.0001

8.503E-02 0.0128

9.631E-02 0.0145

2.057E-03 0.0003

7.04iE-03 C.001:

'.909E-': '.2S

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

As mrem/yr and Fraction of Total Dose At t = 3.000OE00 years

Water Dependent Pathways

Water

adio-

uclide mrem/yr fract.

-o-60 O.OOOE+00 0.0000

?u-238 O.OOOE+00 0.0000

?-u-239 O.OOOE+00 0.0000

-u-241 O.OOOE+00 0.0000

;-234 O.OOOE+00 0.0000

'stal O.OOOE+00 0.3000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.O0OE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.00CE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.00CE+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E-00 0.0000

mrem/yr fract.

O.OOOE+0C 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE-00 0.0000

O.COE+00 0.0000

0.000E+00 0.0000

mrem/yr 'ract.

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.0000

O.0OOE+00 0.0000

O.OOOE+00 0.O000

O.OOOE+00O C.0G3

All ? r.ayst

mrem/yr fract.

6.117E+00 0.9199

2.277E-01 0.0342

2.575E-O:' 0.0387

5.592E-03 O.OOC8

5.004E-02 0.007_

6.658E-00 1.000C

Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t'= 1.000E+01 years

Water tndependent Pathways (Inhalation excludes radon;

Ground

idio-

iclide mrem/yr fract.

o0-60 2.102E+00 0.7953

u-238 8.205E-05 0.0000

u-239 1.730E-04 0.0001

u-241 3.337E-04 0.0001

-234 1.770E-04 0.0001

otal 2.103E+00 0.7956

Inhalation

mrem/yr fract.

5.450E-06 0.0000

3.958E-02 0.0150

4.686E-02 0.0177

1.174E-03 0.0004

1.074E-02 0.0041

9.835E-02 0.0372

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

1.348E-02 0.0051

8.178E-02 0.0309

9.788E-02 0.0370

2.451E-03 0.0009

1.452E-02 0.0055

2.101E-01 0.0795

Meat

mremn/yr fract.

1.711E-02 0.0065

9.540E-03 0.0036

1.142E-02 0.0043

2.116E-04 0.0001

2.461E-03 0.0009

4.074E-02 0.0154

Milk

mrem/yr fract.

2.124E-03 0.0008

1.383E-04 0.0001

1.653E-04 0.0001

6.303E-06 0.0000

6.210E-03 0.0023

3.644E-03 0.0033

Soil

Mram/yr __ac:.

1.644E-04 0.C001

7.933E-02 0.0300

9.494E-02 3.0359

2.377E-03 ^.0009

5.65o2-03 3.0021

i25E- 0.0695

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

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Decendent Pathways

Water

adio-

'uclide mrem/yr fract.

:o-60 0.000E+00 0.0000

:u-238 0.000E+00 0.0000

'u-239 0.000E+00 0.0000

-j-241 0.000E+00 0.0000

'-234 0.000E+00 0.0000

-otal 0.000E+00 0.CCCO

Fish

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.300E+00 0.0000

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0. 000_-00 0. 0000

M 1k

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+GO 0.0000

A-l'I ?atwa-1s3

nrem/yr frac .

2.135E+00 0.8078

2.104E-01 0.0796

2.5;4E-0' ^.

6.554E-03 C.0025

3.976E-02 C.0150

.640 02. 644_rO

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t - 3.OOOE+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground

*dio-

:clide mrem/yr fract.

--60 1.039E-01 0.1936

:-238 6.728E-05 0.0001

i-239 1.659E-04 0.0003

i-241 6.288E-04 0.0012

-234 l.009E-04 0.0002

otal 1.049E-01 0.1954

Inhalation

mrem/yr fract.

2.716E-07 0.0000

3.245E-02 0.0605

4.498E-02 0.0838

1.387E-03 0.0026

5.717E-03 0.0107

8.453E-02 0.1575

mr-em/yr fract.

O.OOOE+00 0.0000

O.OOOE0-O 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000E00 0.0000

O.COOE00 0.0000

Plant

mrem/yr fract.

6.254E-04 0.0012

6.247E-02 0.1164

8.751E-02 0.1631

2.686E-03 0.0050

7.199E-03 0.0134

1.605E-01 0.2991

Meat

mrem/yr fract.

8.067E-04 0.0015

7.801E-03 0.0145

1.093E-02 0.0204

1.928E-04 0.0004

1.301E-03 0.0024

2.103E-02 0.0392

MIlk

mrem/yr fract.

1.004E-04 0.0002

1.134E-04 0.0002

1.583E-04 0.0003

9.994E-06 0.0000

3.285E-03 0.0061

3.666E-03 0.0068

Soil

mrem/yr fract.

3.192E-06 0.0000

6.505E-02 0.1212

3.113E-02 0.1698

2.796E-03 0.0052

3..09E-03 0.0056

1.620E-0 0.3019

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

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

'ater Degendent Pathways

Water

idio-

.clide mrem/yr fract.

)-60 O.OOOE00 0.0000

-;-238 O.OOOE00 0.0000

1-239 O.OOOE+00 0.0000

1-241 O.OOOE+00 0.0000

-234 O.OOOE00 0.0000

;ta1 O.OOOE+0O 0.0000

Fish

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

m~rem/yr fract.

O.OOOE+00 0.0000

0.0007-O00 0.0000

O.OOOE-00 0.0000

0.000+00 0.0000

0.000-+00 0.0000

O.COOEC00 C.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

Milk

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 O.OOCO

0.000+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

All Pathwaysl

-.rem/yr fract.

1.054E-01 0.1965

1.6805-01 0.3130

2.349E-01 0.4377

7.699E-03 0.0143

2.061E-02 0.0384

5.366E-01 i.0000

Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOS2(ipt) for Individual Radionuclides Wi) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t-= 1.000E+02 years

Water Endecendent Pathways (inhalation excludes radon)

Ground

-.dio-

.clide mrem/yr fract.

)-60 2.723E-06 0.0000

.-238 3.359E-05 0.0001

.-239 1.422E-04 0.0005

.-241 6.990E-04 0.0026

-234 4.056E-05 0.0002

,tal 9.180E-04 0.0034

inhalation

mrem/yr fract.

7.503E-12 0.0000

1.621E-02 0.0604

3.897E-02 0.1451

1.325E-03 0.0049

6.37^E-04 0.0024

5.714E-02 0.2128

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

3.000E+00 0.0000

0.000+00 0.0000

0.0002+00 0.0000

2.000E+00 0.0000

Plant

mrem/yr fract.

1.280E-08 0.0000

2.317E-02 0.0863

5.631E-02 0.2097

1.903E-03 0.0071

5.976E-04 0.0022

8.197E-02 0.3052

Meat

mrem/yr fract.

1.786E-08 0.0000

3.856E-03 0.0144

9.372E-03 0.0349

1.592E-04 0.0006

1.409E-04 0.0005

1.353E-02 0.0504

M lk

mrem/yr fract.

2.253E-09 0.0000

5.633E-05 0.0002

1.361E-04 0.0005

9.1702-06 0.0000

3.546E-.4 0.00:3

5.561E-04 0.0021

Soil

mrem/yr fract.

2.263E-10 0.0000

3.249E-02 0.1210

7.S96E-02 0.2940

2.667E-03 0.0099

3.349E-04 3.30:2

1.144E-01 0.4262

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

As mrem/yr and Fraction of Total Dose At t = l.000E+02 years

Water Deoendent Pathways

Water

zdio-

:clide mrem/yr fract.

s-60 O.OOE+00 0.0000

:-238 O.OOOE+00 0.0000

:-239 0.0002+00 0.0000

_-241 O.OOOE+00 0.0000

-234 O.OOOE+00 0.0000

.-al O.OOOE-0O 0.0000

Fish

mrem/yr fract.

0.000E+00 0.0000

O.OOOE+00 0.0000

0.0002+00 0.0000

0.000E+00 0.0000

0.0002+00 0.0000

O.OCSE+00 0.0000

Radorn

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E+00 0.0000

S.OOOE+00 0.0000

0.000+00 0.0000

Plant

mrem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOE+00 0.0000

0.0002+00 0.0000

0.0002+00 0.0000

O.COOE+00 0.0000

Meat

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE00 0.0000

0.000+00 0.0000

0.0002-00 0.0000

0.000+00 0.0000

mremryr fracz.

O.OOOE+00 0.0000

0.000E+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.000E-00 0.0000

All Pa:thways,

mram/yr frat.

2.756E-06 O.OOOC

7.531E-02 0.2a23

1.839E-01 0.6847

6.762E-03 0.0252

2.106E-03 0.007S

2.686E-O: 1.0000

Sum of all water independent and dependent pathways.
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Total Dose Contributions TOOSE(i,p,t) for Individual Radionudclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t=- 3.OO0E+02 years

Water rndependent Pathways (Inhalation excludes radon)

Ground

idio-

iclide mrem/yr fract.

-60 0.000E+00 0.0000

:-238 0.000E+00 0.0000

;-239 0.OOOE+00 0.0000

.-241 0.OOOE+00 0.0000

-234 0.OOOE+00 0.0000

)tal 0.OOOE+00 0.0000

Inhalation

mrem/yr fract.

0.OOOE+00 0.0000

0.000E+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

0.OOOE+00 0.0000

Radon

mrem/yr fract.

G.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

0.000E-00 0.0000

0.000E-00 0.0000

Plant

mrem/yr fract.

2.145E-25 0.0000

5.652E-07 0.0000

6.630E-06 0.0000

2.189E-07 0.0000

3.446E-09 0.0000

7.4181-06 0.0000

Meat

mrem/yr fract.

1.242E-24 0.0000

2.022E-07 0.0000

2.372E-06 0.0000

3.924E-08 0.0000

1.383E-09 0.0000

2.615E-06 0.0000

Milk

mrem/yr £ract.

9.001E-26 0.0000

2.621E-10 0.0000

3.038E-09 0.0000

2.007E-10 0.0000

4.209E-10 0.0000

3.922E-09 0.0000

So i 1

mrem/yr tract.

0.000E-00 0.0000

0.000E00 0.0000

0.000E-+00 0.000C

0.000E+00 0.0000

C.000E-00 0.0000

0.000E+00 0.0000

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

As mrem/yr and Fraction of Total Dose At c = 3.000E+02 years

Water Dependent Pathways

Water

lajo-

iclide mrem/yr fract.

)-60 0.000E+00 0.0000

;-238 5.316E-06 0.0000

u-239 1.355E-10 0.0000

-a-241 0.000E-00 0.0000

-234 1.015E-01 0.5892

^tal 1.015E-01 0.5893

Fish

mrem/yr fract.

0.000E+00 0.0000

3.107E-06 0.0000

7.190E-10 0.0000

0.000E+00 0.0000

5.934E-02 0.3445

5.935E-02 0.3445

Radon

mrem/yr fract.

0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

O.000-E00 0.0000

C.000E+.00 0.0OCO

0.000E+00 0.0000

Plant

mrem/yr fract.

0.OOOE+00 0.0000

4.084E-07 0.0000

1.041E-11 0.0000

0.000E+00 0.0000

7.805E-03 0.0453

7.S05E-03 0.0453

Meat

mrem/yr fract.

0.000E+00 0.0000

3.845E-08 0.0000

5.752E-14 0.0000

0.000E+00 0.0000

7.374E-04 0.0043

7.374E-04 0.0043

M-Ik

mrem/yr tract.

0.000E+00 0.0000

1.491E-07 0.0000

1.266E-13 0.0000

0.000E+00 0.0000

2.852E-03 0.0166

2.852E-03 0.0166

All Pathways,

mrem/yr fract.

1.546E-24 0.0000

9.787E-06 0.0001

9.006E-06 0.0001

2.583E-07 0.0000

1.722E-0: 0.9999

1.723E-01 1.00CC

Sum of all water independent and dependent pathways.
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Total Dose Contributions T-OSE(i,p,t) for individual Radi..ruclidas (i) and Pathways "pi

As mrem/yr and Fraction of Total Dose At t = 1.000Ev03 years

water tndependent Pathways (inhalation excludes radon)

Ground

sdio-

uclide

o-60

u-238

a-239

u-241

-234

otal

mrem/yr

0. OOOE+00

0.OOOE+00

O.OOOE+00

O. OOOE-00

0. OOOE+00

0. OOOE+00

fract.

0. 0000

0.0000

0.0000

0.0000

0. 0000

0.0000

'nhalation

mrem/yr fract.

O.OOOE-00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

Radon

mrem/yr fract.

O.OOOE+00 0.0000

O.OOOE00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

O.OOOE+00 0.0000

Plant

mrem/yr fract.

0.000E+00 0.0000

0.000Z+00 0.0000

0. OOOt+00 0.0000

O.OOOE-00 0.0000

0.OOOE+00 0.0000

O.OOOE+00 0.0000

Meat M ilk So: _

mrem/yr

0. OOOEOO

0. OOOE.00

0. OOOE+00

O.OOOE-00

S.OOOEi00

C . 000E00

fract.

0.0000

0 .0000

0 .0000

0. 0000

0.0000

0 .0000

mrem/yr frac;.

O.OOOE+00 0.0000

0.OOOE003 0.0000

O.OOOE,00 0.0000

O.OOOE-00 0.0000

O.OOOE-^O 0.0000

0.000E-00 0.0000

mrem/yr fract.

O.OOOE+00 0.0000

0.000E-+00 0.0000

O.OOOE+00 0.0000
O.OOOE-00 C.OOOC

C.'OOE-OO G.GGOC

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

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

Pathways (p)

Water Dependent Pathways

Water

adio-

uclide mrem/yr fract.

:o-60 O.OOOE+OO 0.0000

'u-238 1.878E-06 0.0001

iu-239 8.232E-08 0.0000

u-241 1.517E-10 0.0000

-234 1.674E-03 0.1113

.oral 1.676E-03 0.1114

Fish

mrem/yr fract.

O.OOOE+00 0.0000

3.896E-06 0.0003

2.609E-07 0.0000

s.8a5E-l 0.0000

1.3:7E-02 0.8754

1.3:3E-02 0.3756

Radon

mrerm/yr frac:.

O.COOECO 0.0000

O.OOOE-00 0.0000

0.000E+00 0.0000

O.OOOE00 0.0000

O.OOOE00 0.0000

0.000E-00 0.0000

Plant

mre.-/yr fract.

0.000E+00 0.0000

1.446_-07 0.0000

6.333E-09 0.0000

1.167E-i1 0.0000

1.293E-04 0.0086

1.235E-04 0.0086

Meat

mrem/-r fract.

3.000E-00 0.0000

1:.783E-08 0.0000

1.790E-09 0.0000

:.104E-12 0.0000

3.024--05 0.0020

_.526E-05 0.0020

m.rem./yr fract.

O.OOOE-00 0.0000

5.008E-08 0.0000

6.945E-iO 0.0000

4.264E-12 0.0000

3.511E-C5 0.0023

3.517E-05 0.0023

A:L Pathways-

mrem/yr fract.

O.OOOE00 0.0000

5.986E-06 0.0004

3.520E-07 C.OOCO

2.576E-13 0.0000

1.504E-J2 0.9996t

1.505-02 1.0OC

' Sum of all water independent and dependent pathways.
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Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

,rent Product Branch DSR!,ztI (mrem/yr)/(pCi/g)

i) (j) Fraction t= O.OOOE-00 1.OOOE+00 3.000-00 1.000EEO01 3.000E+01 l.000E-02 3.000E+02 1.000E+03

-60- 60 60 l.00OE+OO 9.602E+00 8.262E+00 6.117E+00 2.135E+00 1.054E-01 2.756E-06 1.546E-24 O.OOOE+00

i-238

:-238

i-238

--238

;-238

--239

;-239

i-239

i-239

i-239

Pu-238

U-234

Th-230

Ra-226

Pb-210

EDSR(j)

Pu-239

U-235

Pa-231

Ac-227

ZDSR(j)

1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

1.000E+00

1.000E+OO

1.OOOE+00

1.OOOE+00

2.355E-01 2.329E-01 2.277E-01 2.104E-01

O.OOOE+00

0. OOOE+00

0.000E+00

0. GOOEQ00

2.355E-01

2.601E-01

O.OOOE+00

0.OOOE+00

0.OOOE+00

2.601E-01

1.513E-07

9.081E-13

1.487E-14

5.117E-17

2. 329E-01

4.378E-07

7 .778E-12

3. 962E-13

3.343E-15

2.277E-01

1.257E-06

7.759E-11

1.328E-11

3.245E-13

2.104E-01

2.514E-01

4.407E-09

5.255E-12

2.821E-13

2.514E-01

1.680E-01 7.581E-02 7.676E-07 O.OOOE+00

2.464E-06 2.065E-06 9.018E-06 2.536E-06

5.291E-10 2.521E-09 6.163E-12 9.247E-10

2.667E-10 3.686E-09 1.587E-10 3.091E-07

1.644E-11 4.636E-10 1.601E-09 3.141_-06

1.680E-01 7.581E-C2 9.787E-06 5.986E-06

2.349E-01 1.839E-01 9.006E-06 O.OOOE-002.592E-01 2.575E-01

4.907E-10

5.662E-14

4.551E-16

2.592E-01

1. 438E-09

5. 230E-13

1. 013E-14

2.575E-01

1.048E-08

3.374E-11

4.053E-12

2.349E-01

1.704E-08

1.198E-10

2. 570E-11

1.839E-01

1.049E-13

3.913E-14

8.651E-10

9.006E-06

3.920E-08

3. 005E-08

2.828E-07

3.520E-07

~-24 1
:-241

;-241I

;-241

:-241

u-24 1

i-241

;-241

i-24 1

Pu-241

Am-241

Np-237

U-233

Th-229

ZDSR(j)

Pu-241

Np-237

U-233

Th-229

EDSR(j)

l.OOOE+00

1.OOOE+00

1.OOOE+00

1.000E+00

1.OOOE+00

2.450E-05

2. 450E-05

2.450E-05

2.450E-05

5.034E-03

O. OOOE00

0.000E+00

0.OOOE+00

0.000+00

5.034E-03

1.233E-07

0.OOOE+00

O.OOOE+00

0. OOOE+00

1.233E-07

4.782E-03

4.499E-04

9.804E-10

2. 785E-17

1.311E-20

5.232E-03

1.172E-07

2. 752E-11

1. 180E-18

7.890E-22

:.172E-07

4.3142-03

1.2-CE-03

7.920E-09

6. 104E-16

l.00lE-18

5.592E-03

3.009E-C3 1.074E-03

3.545E-03 6.625E-03

7.730E-C? 4.758,-C7

1.818E-;4 3.240E-13

1.099E-16 6.582E-15

6.554E-03 7.699E-03

2. a 99E-05

6.731E-03

1.750E-06

3.604E-12

3.252E-13

6.762E-03

7.102E-10

3.084E-10

1.004E-15

1.537E-16

1.019_-09

9.410E-'4

2.578E-07

5. 095E-10

i.368E-16

6.231E-17

2.583E-07

2.306E-18

2.048E-14

4.993E-20

a . 029E-21

2.048E-14

0.00CE-00

0.C5^E-00

0.000E-00

2.5742-10

2.069E-13

2.576E-10

0. OOOE+00

O.OOOE+00

4. 27 3E-14

4.502E-17

4.277E-14

1.057E-07

7.953E-li

8.857E-18

2. 013E-20

- .C58E-07

7.371E-G8

2.186E-10

7.773E-17

6. 495E-19

7.393E-33

2.631E-08

3.877E-10

4.167E-16

1.220E-17

2.670E-08

-234 U-234 1.00OE+OO

-234 Th-230 1.OOOE+00

-234 Ra-226 1.OOOE+00

-234 Pb-210 1.OOOE+00

-234 ZDSR(j)

5.519E-02

O.OOOE+00

O.000E+00

O.OOOE+00

5.519E-02

5.344E-02

6.300E-07

1. 584E-08

6. 845E-11

5.344E-02

;.004E-02

1.809E-06

1.396E-07

1.518E-09

5.004E-02

3. 975E-02

5.370E-06

1. 387E-06

4.423E-08

3. 976E-02

2.059E-02

1.194E-05

9.056E-06

7.186E-07

2.061E-02

2.046E-03

1.763E-05

3.630E-05

5. 473E-06

2.106E-03

1.7222-01

1.634E-07

1.707E-06

1.726E-05

1.722E-01

1.140E-06

3. 8 63E-06

1.347E-03

1.369E-02

1.504E-02

_ - - - -...

3ranch Fraction is the cumulative factor for the jVt principal radionuclide daughter: CUMBRF(j) = BRF(1)'BRF(2)* ... BRF(j).

he DSR includes contributions from associated (half-life S 0.5 yr) daughters.
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File: FRUPU.RAD

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

Basic Radiation Dcse Limit - m

;clide

(i) t= O.OOOE+00

3-60 2.604E+00

i-238 1.062E+02

:-239 9.613E+01

s-241 4.966E+03

-234 *4.530E+02

it specific activity

1.OOOE+00

3.026E+00

1.074E+02

9.645E+0l

4. 778E+03

4. 678E+02

limit

3. 000E+O0

4.087E+OO

1.098E+02

9.710E+01

4.471E+03

4. 996E+02

:.'JOE+O:

;.:S9E+02

9. 943E+01

3. 815E+03

6. 288E+02

3.000E-0:

2. 371E+02

1.488E+02

1. 064E+02

3.247E+03

1.213E+03

1. OOOE*02

9. 071E+06

3. 298E+02

1.360E+02

3. 697E+03

1. 187E+04

3.000_.+02

.1.131E+15

2.554E'06

2. 776E+06

9. 677E+07

1.451E+02

.00CEt03

*1.131E*15

4.176Ei+06

7. 101E+07

9.705E+10

I. 662E+03

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

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

ati~ tmin t i m A - .^ -iim a Q i nnl rrIhno i9A Q- I _a I - ;_A

and at tmax = time of maximum t

uclide Initial

(i) pCi/g

s-60 l.OOOE+0O

*-238 l.OOOE+00

i-239 l.000E+00

-241 l.000E+00

-234 1.OOOE+00

tmin

(years)

O.OOOE+00

O.OOOE+00

0. OOOE+00

40.83 _ 0.08

701 ± 1

1-4y1. ZvaaLout.iae S UlLuiefLlneB P.t

total dose = O.OOOE+0O years U G

DSR(i,ttmin) G(l,tmin) DSR(itmax) G(i,tmax)

(pCi/g) (pCi/g)

9.602E+00 2.sO4E+0C 9.602E+C0 2.604_+00

2.355E-07 1.362E+02 2.355E-01 1.062E+02

2.601E-01 9.613E+01 2.601E-01 9.613E+01

7.799_-03 3.205E503 5.034E-03 4.966_+03

2.551E-01 9.798E+01 5.519E-02 4.530E+02
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File: FRUPU..RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

.clide Parent 3RF(i)

(j) (i)

-60 Co-60 1.000E+00

i-238 Pu-238 1.000E+00

-234 Pu-238 1.000E+00

-234 U-234 1.000E+00

-234 EDOSE(j):

DOSE2j,t), m-em/yr

1.000E*01 3.000E+01 1.000E+02t= 0.0007-00 1.000E+00 3.C00E200 3.300E-02 1.000E+03

9.602E+00 8.262E+00 6.117E+00 2.135E+00 1.054E-01 2.756E-06 1.546E-24 0.000E+00

2.355E-01 2.329E-01 2.277S-01 2.104E-01 1.680E-01 7.581E-02 7.676E-07 0.000E+00

,.-230

i-230

-i-230

a-226

-i-226

i-226

Pu-238 1.000E+00

U-234 1.000E+00

ZDOSE(j)

Pu-238 1.000E+00

U-234 1.000E+00

ZDOSE(j):

0.0002E00

5.519E-02

5.519E-02

0. 000+300

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E00

1.513E-07

5.344E-02

5.344E-02

9.081E-13

6. 300E-07

6.300E-07

1.487E-14

1.584E-08

1.584E-09

4.37SE-07

5.0042-02

5. 0042-32

.778S-12

1.809E-06

1.309E-06

3.9622-1.3

1.396E-07

1.396E-07

1. 257E-06

3.975E-02

3.975E-02

7 .759E-11

5.370E-06

5.370E-06

1.328E-11

1.387E-06

1.387E-06

2. 464E-06

2.059E-02

2.059E-02

5.291E-10

1.194E-05

1.194E-05

2.667E-10

9.056E-06

9.057E-06

2.065E-06

2.046E-03

2.304S-03

2.521E-09

1.763E-05

1. 763E-05

3.686E-09

3.630E-05

3.631E-05

9. 018E-06

1.722E-01

1.722E-31

6.163E-12

1.6342-07

1.634E-07

1.587E-10

1. 707E-06

1.707E-06

2.536E-06

1.140E-06

3.675E-06

9.247E-10

3.8632-06

3.864E-06

3.0912-07

1.347E2-03

1.347E-03

Pu-238 1.000E+00

U-234 1.000E+00

ZDOSE(j):

0.0002-00

0.000E-00

0.000E-30

5.117E-17

6.845E-1:

6.845E-1:

3.343E-15

: .519S-09

'.5'.8E-09

3.245E-13

4.423E-08

4.423E-08

1.644E-11

7.186E-07

7.186E-07

4.636E-10

5.473E-06

5.473E-06

1.601E-09

1.?26E-35

1.726E-05

3.:412-06

1.3692-02

'.3693-02

1-239 Pu-239 1.000E+00

-235 Pu-239 1.000E+00

v-231 Pu-239 1.000E+00

:-227 Pu-239 1.000E+00

:-241 Pu-241 1.000E+00

1-241 Pu-241 2.450E-05

i-241 DOSE(j):

m-241 Pu-241 1.000E+00

?-237 Pu-241 1.000E+00

?-237 Pu-241 2.450E-05

p-237 ZDOSE(j):

-233 Pu-241 1.000E+00

-233 Pu-241 2.450E-05

-233 ZDOSE(j):

h-229 Pu-241 1.000E+00

a-229 Pu-241 2.450E-05

h1-229 ZDOSE(j):

2.6012-01 2.592E-01 2.575E-01 2.514E-01 2.349E-01 1.839E-01 9.006E-06 0.000+E00

0.000E+00 4.9072-10 1.438E-09 4.407E-09 1.048E-08 1.704E-08 1.049E-13 3.9202-08

0.000E00 5.662E-14 5.23CE-13 5.255E-12 3.374E-11 1.198E-10 3.9132-14 3.005E-08

0.000E-00 4.551E-16 1.013E-14 2.821E-13 4.053E-12 2.570E-11 8.6512-10 2.828E-07

5.034E-03

1.233E-07

5.034E-03

4.782E-03

1.172E-07

4.782E-03

4.314E-03 3.009E-03

-.057E-07 7.371E-08

4.314E-03 3.009E-03

1. 074E-03

2.631E-08

1.074E-03

2.899E-05

7.102E-10

2. 899E-05

9. 4 10E-14

2.306E-18

9. 4 10E-14

0.000E+00

0.0002+00

0.000E+00

0.000E+00 4.499E-04 1.278E-03 3.545E-03 6.625E-03 6.731E-03 2.578E-07 0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0. 000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

8.804E-10

2.752E-11

9.079E-10

2. 785E-17

1.180E-18

2.903E-17

7.920E-09

7.953E-11

7.9992-09

6. 104E-16

8.857E-18

6. 192E-16

7.730E-08

2.186E-10

7.752E-08

1.818E-14

7.773E-17

1. 826E-14

1. 099E-16

6.495E-19

1.106E-16

4.758E-07

3. 877E-10

4.762E-07

3.240E-13

4.167E-16

3.244E-13

6. 582E-15

1.220E-17

6. 594E-15

1.750E-06

3. 084E-10

1. 751E-06

3.604E-12

1.004E-15

3.605E-12

3.252E-13

1.537E-16

3.253E-13

5.095E-10

2.048E-14

5.096E-10

9. 568E-16

4.993E-20

9. 568E-16

6.231E-17

8.029E-21

6.232E-17

0.000E+00

0. 000E+00

0.000E+00

2.574E-10

4.273E-14

2.574E-10

2. 069E-13

4.502E-17

2. 070E-13

1.311E-20 :.001E-18

7.890E-22 2.013E-20

1.390E-20 1.021E-18

RF(i) is the branch fraction of the parent nuclide.
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File: FRUPU.RA0

Individual Nuclide Soil Concentration

Parent Nuclide and 9ranch Fraction Indicated

.-lide Parent BRFij)

. J) (i_

;-60 Co-60 l.OOOE+00

:-238 Pu-238 1.000E+00

S~j,1), pCi/g
t- 0.00.O-00 1'000E-00 3000�.00 1.000E+O01 3.000E+01 1.OOOE+02 3.000E+02 1.OOOE03

1.000E+00 8.607E-0 6.377E-01 2.232E-01 1.112E-02 3.073E-07 2.902E-20 O.OOOE+00

1.OOOE+00 9.901E-01 9.707E-01 9.056E-01 7.426E-01 3.709E-01 5.101E-02 4.921E-05

-234

-234

-234

--230

-- 230

^.-230

i-226

;-226

,-226

7-210

--210

_-210

Pu-238

U-234

Pu-238

U-234

ZS (j)

Pu-238

U-234

ES (j):

Pu-238

U-234

7Si j):

1.OOOE+00

1.OOOE+00

1.OOOE+00

1.OOOE+00

1.000E+00

1.OOOE+00

1.OOOE+00

1.OOOE00

0.OOOE+00

1.OOOE+00

1.000E+00

O.OOOE+00

O.OOOE+00

O.OOOE+00

0. OOOE+00

0.OOOE+00

0.OOOE+00

O.OOOE+00

0.0O0E+00

O.OOOE+00

2. 777E-06

9.689E-01

9. 639E-C1

1.258E-l1

8.861E-06

8.861E-06

1.816E-15

1.919E-09

1.919F-09

1.404E-17

!.3975E-':

1.975E-1!1

7. 993E-06

9.097E-01

9.097E--O:

1.102E-10

2.577E-05

2.577E-OS

4.765E-14

1.673E-08

1.6732-Oa

.1092E-15

5.10d-E-iO

2.309E-OS

7.294E-01

-.294E-O'

1.114E-09

7.7 19E-05

7.719E-05

1.597E-12

1.666E-07

1.666E-07

1.175E-13

l.o67E-C8

1. 6£7E-08

4.646E-05

3.880E-01

3.ddlE17-Ol

4.301E-05

4.261E-02

4.266E-02

7.729E-09 3.898E-08

1.745E-04 2.726E-04

1.745E-04 2.726E-04

6. 673E-06

7 .7382-05

8.405E-05

7.508E-08

2.831E-04

2.832E-04

1.804E-09

7.439E-06

7.44lE-O6

1.261E-C9

5.433E-06

5.434E-06

6.448E-09

1.974E-14

6.448E-09

7.960E-08

2.778E-04

2.778E-04

2. 124E-09

7. 414E-06

7.416E-06

1.567E-09

5.468E-06

5.4 70E-06

3. 264E-11

1.108E-06

1.108E-06

6.476E-12

2. 842E-07

2.842E-07

4.928E-10

4.854E-06

4.855E-06

2.330E-10

2.753E-06

2.754E-06

.- 239 Pu-239 l.OOOE+00 1.000E+00 9.980E-01 9.939E-01 9.797E-01 9.404E-01 8.148E-01 5.409E-01 1.290E-01

-235 Pu-239 1.OOOE+00 O.OOOE+00 9.730E-10 2.8502-09 8.742E-09.2.087E-08 3.460E-08 2.647E-08 6.326E-09

i-231 Pu-239 1.000E+00 O.OOOE+00 1.026E-14 8.954E-14 8.938E-13 5.962E-12 2.509E-11 2.745E-11 6.658E-12

:-227 Pu-239 1.OOCE000 O.OOO+00 1.070E-16 2.i04E-l5 8.005E-14 1.1395-12 8.3062-12 :.027E-:' 2.501E-12

:-241 Pu-24' 1.OOCE+000 1.000+00
_-241 Pu-241 2.450E-05 2.450E-05
.-241 ES(I-) 1.OOOE+00

2.330E-05

9.511E-01

S . 6C3E-01

2.108E-05

8.603E-01

6. 056E-C:

1.484E-05

6.056E-01

2.221E-01

5.441E-06

2. 221E-01

6.634E-23

1.625E-07

6.635E-03

2.922E-^7

7.155E-12

2.920E-07

1.652E-22

4. 048E-27

1.652E-22

'n-241 Pu-241 1.OOOE+00 O.OOOE+00 1.562E-03 4.452E-03 1.246E-02 2.388E-02 2.664E-02 1.734E-02 3.748E-03

p-237

p-23
7

o-237

Pu-241

Pu-241

ZS ():

1.000E+00

2.450E-05

1.OOOE+00

2.450E-05

0. OOOE+00

0. OOOE+00

0.OOOE+00

2. 54 9E-10

7.723E-12

2.626E-10

2.210E-09

2. 196E-11

2.232E-09

2.163E-08

6.097E-11

2.169E-08

3.120E-13

1.350E-15

3.134E-13

1.396E-07

1.137E-10

1.398E-07

5.844E-12

7. 549E-15

5.852E-12

6.320E-07

1.113E-10

6.321E-07

7.234E-11

2.018E-14

7.236E-11

1.181E-06

4. 747E-11

1.181E-06

2.211E-10

1.156E-14

2.211E-10

4.999E-07

2. 318E-12

4.999E-07

1.078E-10

5.690E-16

1.078E-10

-233 Pu-241

-233 Pu-241

*-233 ES ( ) :

O.OOOE+00 3.712E-16 9.639E-15

O.OOOE+00 1.692E-17 1.447E-16

O.OOOE+00 3.881E-16 9.784E-15

a'-229 Pu-241 1.0002+00

hi-229 Pu-241 2.450E-05

:a-229 S- j):

O.OOOE+00 8.799E-21 6.907E-19 7.656E-17-4.625E-15

O.OOOE+00 5.358E-22 1.393E-20 4.526E-19 8.578E-18
O.OOOE+00 9.334E-21 7.046E-19 7.701E-17 4.634E-15

2.366E-13 3.282E-12 1.464E-11

1.119E-16 4.230E-16 6.197E-16

2.367E-13 3.283E-12 1.464E-11

RF(i) is the branch fraction of the parent nuclide.
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F.Le: FRAMCM.RAD

Dose Conversion Factor Land ReLated) parameter Summary

File: ZCSFAC.BEP1

Dose conversion factors

Ac-227?-D

Am-241

Am-243+0

Cm-243

Np-237+0

Pa-231

Pu-239

Th-229+D

U-233

U-235+D

for inhalation, m--. .^Ci:

| Dose conversion factors for ingestion, mre...;pCi:

I Ac-227+D

I Am-241
I Am-243+D

I Cm-243

I Nc-237-D

I 2a-231
| Pu-239

| Th-229+D

I U-233

I U-235+D

I

| Food transfer factors:

I

I

I
I
I
.1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Cur-rent i

VaIle

6. 720E-0I

4.440E-0l

4.400E-01

3.070E-C1

5 .400E-01

..280E+00

4.290E-OI l

2.!-60E.-3 a

1.350E-O1l

1.230E-01

1.480E-02

3.640E-03

3.630T-03

2.510E-03

4.443E-03

:.060E-C2|

3.5403-03

4.0303,-33

2.890E-04

2.670E-04

2.5005E-03

2.30CE-05|

2.0i'CE-.5|

l.OOOE-03

5.000E-05

2.000E-06

1.oooE-03

5.000E-05

2.000E-06

i.000E-03

2.000C-05

2.000E-06

|2.000E-02|
|2.OOOE-02
1. 000E-03

|5.000E-06|

.OOOE-02

5.000E-03

5.000E-06

E

4

i4

I

I

i

?arame:er

De f3:: , lame

6.725-00E | DCF2( 1

4.443j-3: | DCF2( 2)

.40OE-01 | DCF2( 3)

3.073E-01 | DCF2( 4i

5.43'E-,1 | DCF2( 6i

.. 2625-.. DCF2( 7i

4 DCF21 &

-. 1625-22 | DCF2; 9,

!.350E-3: DCF2(10)

L.2307-01| DCF2)l1)

L.4COE-02 | DCF3( })

3.64CE-33 | DCF3( 2:

3.6_0-E-.3 OCF3i 3.

2.-:2E-i3 | _-F3) 4'

4.44^E-33, |CF3 6.

:._i;^E-22 | DCF3; ';

3.54iE-;3 | DCF3( e;

4., -: |DCF3' 3.

2.3iOE-,'4 DCF3(1;C

2.673E-S4 DCF3)11)

2 RTF) 1,:

. : |TF; 1,2;

2:-.E22-:- | RTFi 1, .

:.3CCE-03 RTF' 2,1)

5.CO'-'5 | RTF( 2,2,

2.000E-C6 | RTF( 2,3)

1.300E-03 | RTF( 3,1)

S.000E-05 RTF( 3,2)

2.^0CE-Co RTF( 3,3

1.330-'3 | RTF) 4,i)

2.000E-35 | RTF) 4,2)

2.200E-C6 | RTF( 4,3i

2.030E-02 RTF( 6,1)

l.OOOE-C3 | RTFE 6,2:

5.00CE-36 | RTFj 6,3)

1.^COE-32 | RTFf 7,:

5.000E-^3 | RFF( 7,2)

5.000E-06 | RTF( 7,3)

-34

-_4

-34

-34

-34

-34

'-34

I,
A.c-227+0

Az-227 +D

A:-227-D

plan.-/so:' concentration rat~c, ±-i.ensionless

mi:k/livestcc{-in:a:<e ratio, :z_: oCi/d

I Am-24. , plant/soil concentration ratio, aimensionless

I Am-241 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d

i Am-241 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

.-34 1

.-34 1

:-34 1

:-34 I

'-34 1

'-34 j

.-34 i
2-34 1

'-34 t
D-34 |
2-34 1

2-3 4

D-34 I
3-34 1
D-34I

Am-243+D

Am-24 3+D

Am-243-D

Cm-243

Cm-243

Cm-243

Np-237+D

Np-237+D

Np-237+D

Pa-231

Pa-231

Pa-231

plant/soil concentration ratio, dimensionless

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

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

plant/so~i concentration ratio, dimensionless

beef/livestcck-intake ratio, (pCi/kg)/(pCi/d!

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

,plant/soil concentration ratio, dimensionless

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

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

,plant/soil concentration ratio, dimensionless

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

,milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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File: FRAIMCM.RAD

Dose Conversion Factor (and Related Parameter Su-mary czntinued

File: DCSFAC.B3.:

C I u-rent I I Parameter

nu I Parameter | a:_-e | ^e-su:t j Name

I I I

-34 I
.34 I
-34 4

-34 I
-34 I
-34 I
-34 I
-34 I
.34

-34 4

-34 1

-34 I
-34 I
-3 4 I
*34 I

Pu-239

Pu-239

Pu-239

Th-2294D

Th-229-D

Th-229-D

U-233

U-233

U-233

U-235-0

U3-235-D

U-23503

I

I

plant/soil _oncentration ratio, dimensionless

beef/livestzck-intake ratio, (pCi.zc' -/ i

milk/livestock-intake ratio, (pCi/tS'(pCi/d

plant/soil concentration ratio, dimensionless

beef/lives---.:k-intake ratio, (cC i/k.g!/(pCi.'/

milk/Iivest-ck-intake ratio, )pCi/LY/)oCi/c

plant/soil -.ncentration ratio, d:imensionless

beef/lives:^:k-intake ratio, )pCi/kg/pi/t

milk/livestcck-intake ratio, (pCi/1¼')oCi/d

plant/soil -_ncentration ratio, dimensionless

beef/lives-o-k-intake ratio, (pCi/: pCi/_

, nik/Iivestz:k^-inta'ce ratio, !^_:./: .' (C!/i

-_ I Biacuimn 'at on factor-s, fresh water, :/k:c:

1.OOOE-0D

1.000r2-06

|.OOCE-03

>.0002-04

5.000E-06

2.500E-03

3.4002-04

6.|000E-0,

2.500E-03

3.400E-04

6.000E-04

1.5302-01

I3.0002-01

|1.500E2-03|

3.400E-041

| 4.00CE-02

I 1.000!+0

1.000E-D3 I RTFI( d,;
!..Z0dE-04 | RTF) 8,2)

1.000E-06 j RTF 8,3,

1.ZOOE-03 RT)F( 9,1;

i.O303E-
4 

| R-F; 9,2)

5.OOE-0C j RTF 9,3:

2.500E-03 | RTF1(0,I)

3.40CE-04 | RTF(10,2:

6.3OE-04 | RTF(i0,3)

2.500E-03 | RTF(il,l)

3.403E-04 | RTF(11,2)

o.'OOE-04 | ?ZF:1,3

:._00E2-0: | -FAC'

l.0Cu0+C0 | BOFAC-

3.0002-01' | B:O-FD(
1.ZDOE-03 | EOFAC,

3.520-^C-0 | 3:^FA_'

-1-CCOE-C32| B'5FAC,

3.002CE-' | 3:CFA^)

4.000E-02 | BIOFAC)

1.000E+01 | BlOFAC(

. 3

-5

-D

-5

-c

-5

- 5

-5

-5

-5

-5

-_

-5-o5

-5

-5

-5

- 5

-5

IAc-227-: , fish

IAc-22--D , crustacea a5.^ mollusks

I

IAm-24: , f:sr.

|A.?z-241 , crustacea and mo!lusks

I

:,2;

2, '

2 ,2 )

.'.sn-243-t , f-ish

A7-242-1 , crustacea

3, 1

3,2,

I -.-243

I C-.-243

, f sh

, crustacea

an-- ml-usks

an mo:lusks

and mollusks

4, 1'

| Np-237?t , fish

I Np-237-D , crustacea

6, 1i)

6,2)

I Pa-231 , fish

I Pa-231 , crustacea and mollusks

7,1)

1P,-239

P u--239

I fish

c crusracea ar-: mollusks

I Th-229-D , fish

I Th-229-D , crustacea ae-n mollusks

I1.100E+02 I

I I
i 3.000E+01 i
| 1.00020+2 |

I I
| 1.000E-02 I
I 5.OOOE+02 I

I I
I 1.0002-+01 I
| !.OOOE+C--i|
| 6.0002-01 I
I I
| 1.000C3r- 1

| 6.000+O0- I

1.100E+02 I

3.0002+01 I
i.OCOE+02 1

5 . OOOE+02 I

l. COOE.O 1 |

1.COOE+01 I

1.0OOE+01 |

6.0002-0O~1

BIOFAC) 7,2)

SBOFAC( 3,1)

37COFAC) 3,2)

3OFAC( 9,1)

BIOFAC( 9,2)

B3OFAC(10,1)

3:0FAC C(10,2)

3_CFAC ( 11,1)

3;OFAC(11,2)

I U-233

I 'J-233

I fish

, crustacea and mollusks

I U-235+3 , fish

I U-235+D , crustacea an-d mollusks
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ft L-: F-RA1-CM%4.RAD

S--.-Sre_ -:c 'aramete: Sumnary

:+ |Pa r one :-:

: | Area of contaminated zone (3''')

:1 | Thickness of contaminated zone (m)

;1 | Length parallel to aquifer flcw (m)

; | Basic radiation dose limit (-nrem/yr)

:1 | Time since placement of material (yr)

: | Times for calculations (cyr)

: | Times for calculations (Ir)

: Times for calculations 'yr)

:1 | Times for calculations tyr)

: | Times for calculations iyr;

i | Times for calculations (yr)

LI | Times for calculations (yr)

L1 | Times for calculations (yr)

! | Times for calculations (yr)

Inirial princioaL rain~ ie

Ia' ..~

(pci/q):

(pC:Jg-

;pCL, - ,:I oG'

:3

:3

13

13

:3

:3

13

:3

:13

1'3

1.3

.13

4 3
. 4

713

:73

.I4

114

714

':4

:14

1 4
'1 4

1.:

Cover depth (t)

Density of cover material (g,'cm-3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm-3)

Contairnated zor.e erosion rate (m/yr,

Contaminated zcne :otal corositv

Con.am.inated -:ne efe-? -: . ve -crosi-y

Zar:_-; ~aew Dna ni 3r: _n _ :nduct ivi: :--
^cr:aa~ezone b a_-ee

Average annual wind speed Co; 9?C)

Humidcty in air (g/m--31

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond .2;

Accuracy for water/soil c^rmpu:ations

Density of saturated zcne fg/cm't3)

Saturated zone total porosity

Saturated zone effective porosity

Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient

Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table

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

Well pumping rate )m,,3/yr)

Number of unsaturated zone strata

Us--r

. Defau'l

2...000E-06
j .O50-CiO 3.OO0E-OO

i t.03E-03 | !.OOOE+02

| 2.S0CE-O1I 3.000E+Ol
| .OC3E-O3O | O.OOOE+OO

|.0C0E-O7J | .OOOE+OO

!3. 00E-00 | 3. 000E-Z3

!.OC'E-O1 | !.OOOE+3!

! 3.0C.E-31 | 3.000EO'-

| .Od.2E-32 | .OOOE+'02

| 3.OOCE-02 | 3.QOO0-O2
| .OOCE=03 l.OOOE+03

| not used O.OOOE+OO

not used 0.OOOE+OO

!.222 I 0E-G

|o :.3'E-. ! OC3+0
io :.OeEC 2.OOC3Er.

j 3.00CE00

!.'.E-3 | 0.000->C3

|not used 1.500S+C0

| not used | 1.000E-03

| 1.S00E+00 1.500E+00

j 1.0 -03 ! .ZCC.000E-03

! 4.0.021-0: | 4.OCCE-Z1
2 2.00CE-Cl

5.3'-' |5.300C-00

j 2.OCE-O0| 2.000E-0C

not used 8.000E-0

| 5.000E-01 5.OOOE-01

|l.000-C O l.000E+00

| 2.00CE-01 | 2.00CE-01
| overhead | overhead

| 2.000E-01 | 2.00CE-01

| 1.000E+06 | 01.00CCE+6

| 1.CZE-33 | '1.000E-03

| l.SCZE-OC | 1.500E+00

| 4.000E-01 | 4.000C-01

3.000C-C1 | 2.000E-01

| 4.930E-03 I 1.OOOE+02
| 2.00CE-02 | 2.O0CE-02

| 4.33i-E00 | 5.300E+00

| 1.CCZE-03 | l.OCCE-03
| l.003El-01 | 1.0001E0

ND NO

| 2.500E+02 | 2.500E+02

Il Ii

I

I

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

| e! sy RESRAD

f - i ff: erent frOm us--r

---
---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

I:Z

z1

EnA

ti c

I :0Z

Mc:).

I TPS

r 33 -2 - _

A

:^K 3

PAC

2i

3)

7j

3)

C1I

Z.. S

SZP

IC

SAC

Z

ZZI -

S2,
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F.Le: F.'AXMCM.RAD

S:-Sre;:f. ?a:armerer Summary (con:inuedi

: , I -e uII

: C. I -1 2e fa u t I

Used ; RESRAD

:If i:=er: rom ussr r.^ -
I I

Unsa-.

Urnsa_.

rUnsat.

Unsat.

Unsat.

Unsat.

zo re

zone

zone

zone

zone

zone

I,

1,

I1,

1 ,

1 ,

thi kres_;

So2l iens:t vj'crn 3:

total porosity

effective porosity

soil-specific b parameter

hydraulic conductivity (m-/yr

D:stribl:_on coeffc:;enr:s for Am-241

Contaminated zone ;z .o'n 3'g!-

Unsat:rated zone I Iz-''3/g)

Saturated zone (crn /g)

Leach rate (/yr)

Solubility constant

Distribution coefficie-.:s for Cm-243

Zsntaminated zone (cr.'3/')

Jnsaourated zone I z-. 3.'g.

S3aura:ez zorne 'm

Leaen ra-e /vr

5_s-:c_::on c: for daug-B: A_-_'-

Contaminated zone (cm'

insa-urated zone 1 (ct' '3/g)

Saturated zone 'c3nt3/,

Leacn rate fyr

Sc .c:_:v cornsa.-t

Cnzar.;._-aed zone (c-'3/g!

'nsaturazed zone ' (om't3/g)

Saturated zone (cm' 3/c,

Leach rate (/yr)

Solubility constant

Distribution coefficien:s for daughter Np-237

Contaminated zone (c-zm3/g)

Unsat;r-aed zone I'(zmo-3/g)

Saturazed zone

Leachn rate (/yr)

SolD:bi:ry constant

Distribution coefficients for daughter ?a-231

Contaminated zone (c.-,'3/g)

Unsaturated zone 1 r:m'3/g)

Saturated zone (cmn'3/g)

Leach rate (/yr)

Solubility constant

I .6,.'E-2

I I.S2uE-oo

|4.COJE-OI

| 2.Q30E-OI

| 5.300E 00

| I.0007-O1

| :.9OE+03

| :.900E-03

| O.OOOE-OO
| O.OC0EC00

| 4.0CCrG-3

|4.'CCE-03

| 4.0CE-33

| C.'~t30EO

2.0007-0tl

2.OOOE-01

2.030E-01

I 2.CCOE-O0

2.CCGE-+l

|2.COC-E-01

O.OODE+00

O.OOOE+O0

I-|-1.000E-0O

|_'.COOCE+0O

j3.C00E+00
| .CCCE-+30

C.CCCE-+OO

| .OOOE+.O1

|5.OOCE+O1

| .C^CE-+O:

| .OCCECO0

i4.000E~-oo

'.00E+300

| 4.OOOE-01

| 2.000E-01

| 5.300E500

l.OOOE+01

| ^.C'03E-O

| 2.000E+01

| 2.000E+01

| 0.000E+00

I O.OOOE+00

|-1.000E+00

|_:'.COOE-30
I-1. 000E5-00

O-.OO0000sc
|-.300E-OO3.030E+OO-

2.OOOE+00

| 2.GOOE+01

| 2.300E+O':

2.000E+0:
2.000E+O:

I2.30005-00
|O.OOCE+CC

O.OCCE+OO| 2.000E+0l

I 2.000E-01

| 2.000E+0l

I O.OOOE00

I 0.000E+00

I

|-1.OCCE5+OC

I 5.OCOE+O0

I 5.000E+01

| 5.ooCOEsO

5.000E-01

O.OOOE+00

O.OOOE+00

I

5. 4475-04
not used

2.'--E-C4

..ct :sed

5 .4 97 E-O2

n.ot u:sed

5.497E-02

not used

2.5745-+02

2.5745-+02

4.4319E-03

not used

2.2135E02

not used

1 3UZ a
; .

| OCN(202 p| 3UZ ( 1

:CN:uc ,

DCNUCS 2

A'EACH 21

DCNUCC 4.

| aCNrC.: 4,:

|X'NUCS 4

| A'EAH 4

I _ _ _ _3:
DCN':-_C

DCN C :

| ALEACH 3;

SCLUBK( .,

| CNUC: C,:

C'IuCS ,;
|AEA-H s;

SOLUB:K ,

DCNUCC -

DCNr-U. C , u

DC CS20

| "CN.U -

SO.UBK.r
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M ma ry : RESPAD Defiut Parametr s -F.kMCM.uPAD

1 :-- - - : ' ,.neta:- 3:-.-..;- c;cnt;nej_

---- Iam e tar I ; Defau lt I : eranr rcm I Iztjo

'l6 | Dnstribution toeS:icents icr daulgnrer ?.-:-; I
;16 Conraminatad zone (Ccr3/qi 2.OC;E-03 | '.0OOE03 I --- I DCNUCC
716 | Unsaturated zone 1 (cm-;3/g | 2.00'E-33 | 2.0006+03 | --- | SCU -. ::
016 | Saturated zone (cm'13/g | 2.003'E63 | 2.000E03 | --- | DCHUCS; S
;16 L Leach rate C/yr) 0.0Co0-30 |3.000-E00 5.555E-C4 i AEEAH. .
216 Solubi ity constant I 0.ZC.E-OO I 3.000E*00 I not used I S0L2BKt S

,16 | Distribui.-on coeffici.n-s - daugh-er r-.>
21 I Conataminated zone )n'3/o' | 6. 3''-04 | 6.00CE-04 | - | NUt) 9
316 Unsaturated zone 1 om -3:g 6.0CE-n4 | 6.000E-04 | --- I 0N2!'_D ;,
216 Saturated tone (cr'n3/g; | 6.00CE-C4 j 6.000E604 | --- | DCHUCS; 9
216 Leach rate (/yr) | O.0E-CO I O.OOOE+|00 1.S52E-C_ | AL6EACH 9)
016 | Solubility constant I O.OCE+t00 O.OOCE+00| not used I SOLUrK 9'

-:6 Dis-tribuion coefficients for daughter '-:I

,:6 | ontaminated zone (cr..3'g 5.333:-C: | _.OO O E-O' | --- I.... . .. - -:

- 6 'nsa-_rated zone 1 3'gi | -- 3''-- | 5-000E j --- |
| Saturated zone (Cm'3 /- | S.'' 'E-C: | _ .30,E-O : --- I :ou ,s:;

Leach rate )Iyr - 3.^''E-C. I C.OO.2:3E---| ALE
5 | S onstant ! 3 - | 3.005E-00 .ot usez | i^:EB:'2

6 |istr ion coefficien-ts for daughter 2-:-35 j I
I6 Conrtaminated zone fcm'-3!g: 5.|OCCE-C: | 5.000E+01 ! --- I 2cU0r:1

:.0:6 Unsaturated zone 1 (cm-3/. : | 5.30Z-01 | 5.000OE1 | --- I LOHUCU':,
216! Saturated zone (cr .'g' | 5.3'3E-C: | S.OCOE-C f --- I DOHCS :::
-- ! Leach rate /yr: O.-3000-÷00 2.213E-02 | ?ZEA' -. ::

- v ccnstant ! C^ 'E.^!3.30CO-OC ! not ^o -C

II I !I
:. I |na.:atn ra-e (.nm3/r' | .4-3E 3.306E-03 |--- I NHA:R

7 Mass lading for inha'ation .g/mn-3 ! 1.lOCOE-04 --- MH
'3'7 | Exzcsure du:ation ! 3.3C3E-^: | 3.0006±01 | ___ |
'0;, | Shieldng factor, inhaazion. 4.000E-C' 1 4.000E-O' I --- | SHF_
R017 j Shielding factor, external gamma | 7.000E-01 | 7.OOOE-01 j --- | SHFl
R301? Fraction of time spent indoors 5.00O0-01 | 5.000E-01 I --- FIND
R017 j Fraction of time spent outdoors (on site. | 2.500E-31 | 2.500E-01 | --- FOTD
3017 j Shape factor flag, external gamma | 1.000E-00 | 1.OOOE+|00 >0 shows circula: AREA .
:2:7 Radii of shape factor array (used if FS = -1. : j

:37 Outer annular radius (m), ring n: ont used 5.300E+01 I -- PAD SHAPE :
9.21? 7 Cuter annular radius !nm, ring 2: nor used 7.07E+O1 j | PD SHAPE: 2
R,;7 | Outer annular radius (m), ring 3: | not used |.00OE600 --- AD _SHAPE_
R317 Cuter annular radius .nm, ring 4: no- used O.OOOE+000 --- AD SHAPE 4
R317 | Cuter annular radius m), ring 5: not used O.OOOE+00 | --- |ADSiAPE 5)
R317 j Outer annular radius in), ring 6: I not used .1 O.OOOE+00 --- PRADSHAPE 6
R'17 j Cuter annular radius (m), ring 7: nc used O.0OOzOEO --- D XSHAPE: E:

R3:7 J Outer annular radius (m), ring 3: not use^'d 0.000E00 --- PAD;_SHAE: 3
93 I OCuter annular radius (m), ring 9: not used O.OOOE+00 --- PADR_SHAPE 9
R317 | Outer annular radius (m), ring 10: ncr used | O.OOOE+O!00 - .ASHAPE:13
R017 j Outer annular radius (m), ring 11: not used .O-OOOE+06±00 RAD SHAPE'I !
R017 Outer annular radius (m), ring 12: j not used j O.OOOE+|00 --- [ PADSHAEE 12

I I
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I . . C94.:36 ?a-, 7

File: FRA.MCM.RAD

Site-Soecc: _ Parameter Sum.m-ary _ontinued!

I 'sea I
I :^z_: |I ':efa.t

"sed by RESRAD

(if different f -m user inou'n:Parameter

;
:.7

:-7

.7

: 7

:~ 7

:77

: 7

: 7

: 7

: 7

-ractions

Ring 1

Ring 2

Ring 3

Ring 4

Ring 5

Ring 6

Ring 7

Ring 3

Ring 9

Ring 10

Ring 11

Ring 12

of annu^ar areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)

Leafy vegetable consumption (kg/yr)

Milk consumption (L/yr)

Meat and poul-ry cr~nsmPtion (kg/yr!

Fish conspotion (kzg.yr

Ozne: searood zrns r.z :on tkg/yr)

Soil inges-ion rate g/yr:.

Drinking water intake rL/yr)

Contamina:ion frac:ion of drinking water

Contamination fraction of household water

Contamination fraction of livestock water

Contamination fraction of irrigation water

Contamination fraction of aquatic food

Contam3na-ion frac::.-. of plant food

Contamim-.a ion fra::zrn of reat

Con:amina:i:on a ,r. -_ mIlk

j nc_ used

| not used

not used

| nzt used

nor used

| no: used

j .ot used

n - used

jnc uac se.

| nr: used

j not used

| not used

| 1.600E+-02

| .4.0E+01

j 9.20C0E31

3.63.7E-0:

_5.4'0E-GC

9.'_COE-01

| not used

l.000E+OO

1 .020&+00

I6.800E+03.

5.OOOE+01

I1.600E+02
5.000GE-01

I1.000E-04

I _5050

I _.0007-

1.8000E+00

not used

1.50E+00

| 7.OOOE+O1

1 l.600E+00

| S.iOOO.E-O

1.700-01

| 2.520E-01

j 8.000E-02

| 1.000E-01

| 2.732E-01

| 0.000E+00

j 0.200E+00

0.0005+00

| 0.'300E-00

I .000Z*00

I .600=5'-02

...?O.E-OO2

|0.000E+00

| G.OGO+00

| O.OOE+OO

1.600E+02

1.400E-01

j.20E0-Ol

| c.300E-20

| .4-^'E-00

I . .. _-01

j3.oEO

| -.:20E-02

1.000.E-00
j :.OOOE+OO

I E.3.005~0l
I 5.500,--0 i
I _.050
I _.0540
I _.050

| .005-01

' 1.600E+02

1 1l.OOOE-04

*I 1.5Q00+00

L | .000E-Ol

L 1l.000E-01

_ _

_ _

_ _

_ _

_ _

_ _

2.50'-O^--

J . I J>: Q _-

|Pararrerar

Name

FRACA) 0;

FRACA! 3.

| FRACA( 4:

FRACA! _:

jFR.}CA! 6

j F.ACA: ~FRACA -

| Fa-^zCA,::

j FRACA/::

I FuRACA~:2

|DIET(1.

j D:ET;2:
0 ,:ET (I

I SO;'

SoW

FDHW

FRW

I LF5'.

ILW15
ILW6

MLFD

!DM
'RCC-

FGWHD

FG'.IR

YV(3)

| TStl!
j TE(2)

TE(3)

| TV(l)

::9
:-.9

:19

'19
M19

;19

:19

.'9
- 9

''9. 9

,:9

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for meat (L/day)

Livestock water intake for milk (L/day)

Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m'13)

Depth of soil mi:Xing layer (m)

Depth of roots Cm)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/min2)

Wet weight crop yield for Leafy (kg/mr12)

Wet weight crop yield for Fodder (kg/mi'2)

Growing Season for Non-Leafy (years)

Growing Season for Leafy (years)

Growing Season for Fodder (years)

Translocation Factor for Non-Leafy



2RA:., vears.!n 5.3 Li51T-: L;.iv; - C.S year

mmary : RESRAD Defauit Parameters

0 l ,' , I 3:5 3.3 Page a

F:!s: FRAMCM.RAD

S:ae-Spe_:f;_ P aramse r .-rmary --:ni n ed.

:nu

rlqa I'98
33

.93

.9 I

.93

92

14

:4

'4

!4:4

14I

14

.OR

-OR

-CR|

TOR|

-OR

7OR

TOR

-OR

TOR

*:021
c021

'021
.021

'021

'021

'021

'021

.021

R021
P.021
R021

R021

R021

R021|

Parameter

iranslocation Factor for -aae

Translocation Factor for Frdder

Dry Foliar Interception Frac;ion for Non-Leafy

Dry Foliar Interception Fraction for Leafy

Dry Foliar Interception Fraction for Fodder

Wet Foliar Interception Fraction for Non-Leafy

Wet Foliar Interception Fraction for Leaf~y

Wet Foliar Interception Fra;:_in for Fodder

Weathering Removal Constant for Vegetation.

C-12 concentration in water igicm'r3)

C-12 concentration in conta..i nated soi :,.

Fraction of vegetation carbon from soil

Fraction of vegetation carbon from air

C-14 evasion layer thickness in soil (m)

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

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

Fraction of grain in beef ra-tle feed

|raction of grain in milk cow feed

Storage times of contaminated foodstuffs .ays6:

Fruits, non-leafy vegetables, and grain

Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Wall water

Surface water

Lives-ock fodder

Thickness of building foundation (m)

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

Total porosity of the cover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (m/sec):

in cover material

in foundation material

in contaminated zone so.:

Radon vertical dimension of mixing (m)

Average building air exchange rate (l/hr)

Height of the building (room) (m)

Building interior area factor

Building depth below ground surface (m)

Emanating power of Rn-222 gas

Emanating power of Rn-220 gas

2 2500 1-

I2. 5001-
I2. 500E-
I2. 500E-

I2. 5001_-

|o ':ser

no use.-
I2.SC3E-

I2.500E1-

not -use

Inot use
not use

not use

not use

Inot useZ

not use

not use

not useZ

not use

I1. 0001+

I2.000E+
7.000E+

I7.000E+
I1.3.CE+
I1., E1

no4t5use

not use

not use

not use

not use

not use

not use

not use

not use

not use

not use

not use

not use
not useZ

not use

not use

noe use

| Default

I I

0 .

010
-01

-01

-01

-01

-01

013

.51

d

d

d

d

d

d

d

0-3

00

0+C

0 1

+00

00

+00

o0 :

|.500E-1c

| 2.500E-01

| 2.500E-01

| 2.500E-0l

| 2.500E-01

| 2.500E-01
| 2.500E-31

2.3OOE-30

j 2.000E-03

3.000E-02

2.000E-02

| 9.800E-01

| 3.OOOE-01

7.000E-07

1.000E-10

8.0003-0:

1.4003E+0

2.000E+01

I7.OOOE+CO
7.000E.00

4.5000E-C5

1.500SE-01

2.400E+00

4.000E-01

1.000E-01

| 5.000E-02

I 3.000E-02

2.000E-06

3.000E-0-

2.000E-.6

2.0001-t00

5.000E-0;

2.500E+00

0.000E 00

|-1.0001-00

2.500E-01

| 1.500E-01

',,ed by RESRAD | ?7rarCamer

.teren- from user A,_ _ ame

2

RDRY;2)

_ RDRY3)

R - ET (I

-SOIL
-CA | R
I ,.,N

IRi/SN

--- | A';FG4

_ _ _ C R 7 ) 2

- S-0R_7)4)___ | ~S-ORT3

_SOR T)5)

--- | S-R T7)6

_ _ _ l 5-CR , . A

--- | S-^R_7:'3'

-|ENSFL

~~~ |-?C'I

- TPFL

- l PE:20CV

PH20FL

I XI

--- |H>!;XG

-:{RM

-- |EANA)2)

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d

d
l

.
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mary : RESRAD Default Parameters

'9:36 Page 9

~ e: F RYMCM.RAO

Summary cS Pathiway Selections

Pathway I User S-- e-.=

-- external gamma active

2 -- nhalation (W/o radon)| act ive

3 -- plant ingestion | active

4 -- meat ingestion | acrXis

5 -- milk ingestion | active

6 -- aquatic foods active

7 -- <-inking water | ac:: -ve

3 -- scil ingestion i active

9 -- radon suppressed

Find teak pathway doses suppressed



SRAD,. Ye rs n 5.32 -L m: = O.5 year

-mary : RSPAD Default Parameters

Contaminated Zone Dimensions

Area:2300000.00 square meters

Thickness: 0.30 meters

ver Depth: 0.00 meters

3 Zl ?J f:36 Page tO

File: FPAMCM.?AD

Init:a Sci: C.Zncentrations, pC!;/

.k-:4: i.3000E-00

C-:4 .3 >OE -0C

total Dose TDCSEt , -mrem/yr

Basic Radiation Dcse imit = 25 mrem/yr

Total Mixture Sum M(t) - Fraction of -asi_ Dose Limit Received at Time (t)

t (years): 0.0005+00 l.OOCE-OO 3.000E+00 1.'32E-2 3.0O0s*0I 1.00OE*02 3.000E-Z2 l.OOO03
TDOSE(t): 8.151E-01 8.31:-0' 7.740E-01 6.-_5E-0: 5.032E-01 2.4595-0: 1.849E-04 1.4165-08

M(:;: 3.2605-02 3.2045-02 3.C965-02 2.-54E-Z' 2.033--02 9.8345-C3 7.395E-^6 5.665E-10

.ximum TDOSE(t): 8.151E-01 mrem/yr at t O.O''E-ZO vears



?.A--v ''s lo P. 5. 2 1.rnLmI': = .5 yea :

rnMaC7 R2ESRAD Deffault Parameters

: -- - ?I '~: 3 6 Pge i i

Fil:FR1.14CM.RAD

To-,a. Dose Conr:r:'bu ti~,ns TDCSE.i, p, :) f-r:ndlvid~;a! Radionucl-~,es a-c ?a-rways :c

As mnrem/yr and F-ractiJon Of Total Dose At t -- 0.000E-00 years

'dater :ndec-ande,.: Pathways (rnhal-aoior. excludes radon:

Ground

. o0-

,lide mrem/yr fract.

-241 2.622E-02 0.0322

-243 3.491E-01 0.4283

:al 3.753E-01 0.4604

mrsm/yr fra;t.

4.950E-02 0.0607

3.423E-02 0.0420

S.373E-02 0.1027

mr:m,;r fra__.

O.OCOE-GC 0.C000O

0.000-00 0.0000

O.00E- CCCG

PLan:

mrem/yr fract.

1.062E-01 0.1303

'.325E-02 0.0899

:.795E-0 0.2202

Mea-

mrem/yr fra::.

5.9993-33 3.0'04

1.655E-03 0.:C20

7.654E-03 0.^^94

.Y:Ik

mrem/yr frac_.

3.475E-04 0.0034

2.396E-04 C .000

5.371' -04 0.00,07

mnre-T./7r f rac--.

6.9652-02 C.: 4

6 .8714-0 2.6

-o Dse Con:ribuz:ios ; S ,:i, :) ! -r :^.diyiual Radirnuc:i des ; ^.d

As mrem/yr and Fraction of Total Dose At t = 0.0002+00 years

Water Dependent Pathways

Water

-lide mrem/yr fract.

-241 0.OOOE-00 0.0000

-243 0.00CE+00 0.0000

-al 0.0002CO-OO 0.0300

Fish

MreS/yr fract.

C.00'2E-00 0.0000

0.00SE+00 0.0000

0.000+00 0.0000

Radon

m.remi-/r fract.

0.00E-C-' 3. 'O

0.000--OCE ^ .0?000

C.OCCE+-^C 0.0000

Plant

mrem/yr fra;:.

0.000E-00 0.0000

C.000+00 0.0000

0.000+00 0.0000

Meat

mrern/yr fra_:.

0.0002E00 O.S',O

0.000E-00 0.000O

0.000+00 C.0?.^C

Milk

mreo/yr fract.

3.000200 C0.0000

G.-0GE-00 0.30v

O.00.E+00 3.000C

A:l ?e-^ways'

".Z..r /- Yfract .

2 . 3E- 2' .3533

5.2711E-': ' .06460

;.15'E-': l-.COO

:m of all water independent and dependent pathways.



3 RUD .Vers3oan 5.38 ot LE mi!t 0.5 yea:

mmary: RESRAD Defsau: Parameters

',I :'. ?9 3 : 36 Page 1 2

FiLle : CM. !CM.RAD

Total Dose Contribu: .ns '3CSt, p, ' o1: n;n^-idua: Radiorn.z Ii 2s ! s-.i hP3yw33 'p.

As mrcem.'/r and Fraction of Total Dose A- = l.300E-CO years

Water .^lecendent Pathways ( lnha'a.:.r. e'zlues rador,'

Ground

210-

.clide

:-241

:-243

.ta!

mremlyr fract.

2.616E-02 0.0327

3.406E-01 0.4251

3.667E-01 0.4573

nhata; ion

mrem/yr fract.

4.939E-02 0.0617

3.340E-02 0.0417

8.279E-02 0.1033

Rad- n

Mrem. yr frac:.

.0.,0E'-00 O.0OO5

, .0000E-00 0.0000

C.000E+00 0.0000

mrrem/y r . ratzr .

1.057E-01 0.1319

7.124E-02 0.0839

1.769E-01 0.2208

mcm/rs7n/r f raz :: .

5.936E-03 0.0375

1.615E-03 0.0:20

7.60lE-03 0.003C3

rr.remr/yr fra--.

3.467E-04 0.0004

2.333E-'4 0.0003

5.S04E-04 5.0CC-

M :-1;
S-1!

mre//:yr fra:-.

3.943E-05 3.:-4:

5.704E-02 0.3c3-

'.665E-5 2

Total Dose Contribu:ion3 T0OS--,p,, ) for Ind iiduaI Radonuoclides ( i :Pat ays p

As mrerr/.yr and Fraction of Total Dose A: t = .0000Er00 years

Water Dependent Pathways

Water

i io-

.clide mrem/yr fract.

-- 241 0.OOOE+00 0.0000

^-243 O.OOOE+00 0.0000

tal O.OOOE+00 0.0000

mrem/yr fract.

0.00CE-00 0.00O

O.003E3-00 0.0000

0.00CE+00 0.0000

Radon Plant Meat

.. re.-/yr frac:. mrem/yr fraz:. z.resr/yr fraz:.

.0CE-00 0C.0000 0.OOOoE-OCoo . o^.C3E-- O.Co C

;.0,CE-00O .0e00 O.OOOE-O 0.000C.550 ,C 0.C 0 0 0. 00:0

0.5300 0.OOCE-OO 0.0000 C.0E-O^ O.Ococ

mresm/Yr -rac. .

O.OCO3-DO ;.

O.I OO-OO O .303

Ali ?athwa.'s

m a rnem/yr . ra _ . .

2.?70E1-0 ?

, .14 ' E-O' C .54:-

0.0003-00 C0.OOOC 8.01' E-3 .

'um of all water independent and dependent pat-ways.



3RAL, Versiojn 5.-_ T'^ L_.-.t = 0.5 year

m'mary : RSRAD 2efaul: Param-e~srs

OJ. 13 3 09:3^ ?.ge 13

F'le: kARMCM. RAD

Total ,ose Contribution-.s T'CSEL,O,t) for rndividual Radi-nuclides CL) and Pa:zways (p)

As mnrem/yr an3. Fra;zion of Total Dose A: ; = 3.000EC00 years

Water :n-ependen: Parhways !'n:na'a-:^n 9ez5Ludes radon)

Ground

.:lide mrem/yr fract.

:-241 2.605E-02 0.0337

--243 3.242E-01 0.4189

-a! 3.502E-0 3.4525

n.ha ' a, :on

mrem/yr frat.

4.913E-02 0.0635

3.180E-02 0.0411

8.0975'-02 0.1046

?:I I-.

srem,/yr fract.

0.000E+00 0.0000

0.0007E+00 2.0000

0.^C=-Co '.0000

mrem/yr

1.045E-31

6.738E-,2

1.719E_--'1

fr:ot.

0.1350

0.0371

^ .222 71

Mea:

mrem/yr frac;.

5.958E-03 0.0077

I.537E-03 0.0020

7.4365-03 0.0097

rm:em/yr fract.

3.45lE-04 0.0004

2.225E-04 0.000Q

5.5'i,-504 0.0CC-

.nernm/yr fracZ.

9.899E-02 C.1279

6.3S3E-02 0.0825

o.628r-^: D.210;

Total 2ose Contributi-ons TDOSE,:i,p,t' for In-d-;iiua: Rad4tnuoLides (i) an' Patwajys !?

As mrem/y: and Fraction of Total Dose :.: t = 3.000E-00 years

Water Dependent Pathways

Water

;dio-

.-:ide mrem/yr fract.

-24' 0.OOOE-,0 C.200C

--243 O.OOOE+00 0.'002

.:al O.COOE+O0 0.0000

Fish

mnre./yr frac:.

0.O..E-0 30.0C00

0.OC5E-00 0.0000

O.OSCE+O0 0.0000

Radon

.-.re.r -'raz:.

! , :- .200.

C .3^CE-3u '.0003

C.000C-2rv O.0000

Plant

mrre-//r r .

3.0^0E-3-: ^.^:'

O.OC.E75-^3 0.^DJ

O.OOCDE-2O C.3000

Meat

.mr..n/vr fract.

C,0{-3.. ,OG

--0C.OOCCE-3. 0.0000

I.0025--02 0.0000

-.roar/yr frac:.

O.::'E-0C 0.002-0

0.00_

All Psz-wavs

, . _ ,:-Z- 1-

-racz -.

I I .^

I,.?: I-

: .00<.

;um of all water independent and dependent pa:hways.



XAD, versior. 5.32 T'I L .n : = 0. 5ye.a

amary : RESRAD Default Paramerers

OS/0/99 09:3r Page L4

File: FRAMCM.RAD

TotaL Dose Contributions TDOSEC ,p,t) for rncdividual Radiniclides it) anrd Pathways (p

As nrem/yr and Fraction of Total Dose At ; = .COOtE+01 years

Water Ilndeendet Pathtway3 :KnhaLazio.n exzl'.'des radon)

1 ide

-241

-243

raI

Ground

mrelm/yr fract.

2.565E-02 0.0373

2.728E-01 0.3962

2.985E-01 0.4335

.r.halation

mrem/yr frart.

4.843E-02 0.0703

2.677E-02 0.0389

7.52CE-02 0.1392

Ra i rn

miem/yr fract.

O.OOOE+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

? a.;

mrem//r fracr..

l.005E-0l 0.1460

5.541E-02 0.0805

!.559E-01 0.2265

rarem/yr fracz.

5.362E-03 0.0085

1.295E-03 0.0019

7.1;7E-03 0.0104

mrerm/yr frac:.

3.396E-04 0.0005

1.872E-04 0.0003

5.267-S-04 0.2000

mnrem/yr IraZ.

9.7495-02 0.1416

5.375E-02 0.0731

-.512E-C1 0.29

Total Dcse Contrbu;tions TDOSE i,o,t; for i-.:iidua: Radizrsuclides (i) an- Pathways z.

As rarem/yr and Fraction of Total Dose At t = 1. 000E01 years

Water Dependent Pathways

Water

iio-

zlrde mrern/yr fract.

-241 O.C03E+00 0.0000

-243 0.000E-00 0.0000

:a 0.COOOE+00 0.0000

Fish

mre-./yr frac:.

0.00CE-00 0.0000

0.00CE+00 O.OC03

0.00E.-00 0.0000

Radon

mrem/yr fract.

0.000+00 0.0000

0.0005+30 0.0000

0.000E>-00 0.0000

Plant

mrrem/yr frac.

0.00CE-00 0.^0^^

0.CCCE-3C C.0.00

0.00E-00 3.03CO

Meat

r.-rem/yr fract.

^.000E+00 0.0003

..500E,00 0.0000

0.COCE+00 0.00.

Mi l

mrem/yr fraz:.

0.03005-00 0. 00001

0.000E-00 '.C000

C.00CE+00 ^.,COO

All Pathways'

-:rem-n/r ra::.

2.7337-2-'1 .4042

4.102E-01 0.595S

6.385E-01 1.0CC0

uum of all water independent and dependent pathways.



;RAD,. 'ecsiov S.i' T ' _;mLt = 0.5 year

nmary : RESRAD Default Parameters

,l;;I )0 9:36 Page 1'

F'4le: FRAMCM.RAD

Tota! Dose Contr ut-;ons -CCSE(:-,o,-) .or Indiv:iduaL Rad'ot.:cLijes I': and Pathways (p)

As mnrem'yr ana F actizn of Total Dose At - = *.0OOE-3: years

Water Indecenden; Pathways (Inhalation ezc'ues radzni

Ground

Ai o-

zlide mrem/yr fract.

-241 2.456E-02 0.0483

-243 1.666E-01 0.3278

al. l.911E-01 0.3761

Inhalar icn

mrem/yr fract.

4.635E-02 0.0912

1.639E-02 0.0323

6.275E-02 0.1235

Rado ni

mnremy.

0.C000E-00

0. 0007-00

0. 1037-.00

fract.

0 .0000

0.0000

0. 0000

Plant

mrem/yr fract.

8.962E-02 0.1764

3.160E-02 0.0622

1.212E-01 0.2386

Meat

mrem/yr fract.

5.596E-03 0.0110

7.948E-04 0.0016

6.391E-03 0.5.26

mrem/yr fra;t.

3.243E-04 0.0006

1.143E-04 0.0002

4.335E-04 0.0009

mrem/y: frac.

9.331E-;2 0.1336

3.291E-.2 0.0643

;.262E-;: 0.242 ;

Tota: Dose Concributions TDOSE(i,p,r) for Individual Radior..clides (I) and Pathways (p)

As mrem/yr and F8raction of Total Dose At t = 3.0COE,01 years

Water Dependent Pathways

Water

iio-

:liie mrem/yr fract.

-241 O.OOOE+0C 0.0000

-243 O.OOOE+00 0.0000

tal O.OOOE+00 0.0000

Fish

mrrem/yr fract.

O.OOOE-00 0.0000

0.0007E+00 0.0000

0.000 ÷00 0.0000

Radon

mrems/vr fract.

O.OOOE-00 0.3000

0.000G-00 0.0000

0.0COE-~Co 0.0000

Plant

mrers/yr fract.

0.002E+00 O.C003

O.000+00 O.OOC

0.000Er00 0.0000

Meat

tremnyr fract.

.-coGE-CO 3.0000

C..COE-,3 0.0000

t..0OE-0 O.COOO

Milk

rr:m./yr fract.

0.0^GE-00 O.O'Q'

0.0007-+00 0.000C

O-OCOE+00 0.000G

All Pa-^ways-

mrem,/;-i f-a-::.

2.593E-3: 3.;::

2.46 4E--:.43--
. 0

5.0r2E--^: :.OO;C

;.m of all water independent and dependent pathways.



SRAD; Vers'on 5.82 t; Limt - 2.5 year

rmary : RESRAD Default Parameters

.',:'.?9 09:36 Pa.;e lo

File: FRAMCM.RAD

Tota! Dose Ccn:ributions -5CSE: ,,.t) for In vi.ual Raisnuclides 1,:1 a nud ?athwavs (p,

As mrem/yr and Fr3aric.n c' To'al Dose Az : = 1.30O0E02 years

.a:er : ndenr Pa-nwavs :n.naLazion excl:das rador.

Ground

jijo-

:clide mrem/yr fract.

'-241 2.108E-02 0.0857

t-243 2.941E-02 0.1196

.tal 5.049E-02 0.2054

Enhala-icn

mrem/yr fract.

3.977E-02 0.1618

2.974E-03 0.0121

4.275;-02 0.1739

mremiyrf'a__.

0.000-30 0.0000

0.000+00 '.0000

0". . -D

mrem/yr fract.

5.713E-02 0.2324

4.257E-03 0.0173

6.138- 02 C.249'

Me a

smrem/yr fract.

4.756E-03 0.0193

1.512E-04 0.0006

4.901E-03 0.0200

mrem/yr 'ract.

2.759E-04 0.0011

2.040E-05 0.0001

2.963E-04 0.00'2

So:

mrem/yr fract.

a.006E-02 0.3256
5.971E-03 0.0243

1.603E 3.349?

Tot~al Dose Con:ributions :0C31ioz for 2n-.ividual Rad:onuc'ides (i! and Pa-f.wa.s to

As mrem/yr and Fracti-n of Total Dose At t = 1.000O 2 years

Water Dependent Pathways

Water Fish Radon Plant Mea- MI 1k

,dio-

:clide mrem/yr fract. mrem7/yr frat. feao/yr f-a_:. .-r./y- 'ract. orem/yr fract. mre../y- --ac..

f-241 O.0001-00 0.0003

^-243 0.000E400 0.0000

;tal O.OOOE+00 0.0000

C.3G,:E-OO C.,.^Sc

0.00OE-00 0.''O0

0.ooot-.-oo o...0co

O.OOC_+OO 0.DOO0

I,,^r , O1.CC1. O.nc:E C O.OCOO ,.3CC1_-0 0.0000

0.,0 0E- 'DCO O0.O0 .0221-00 0.0 ..O^O-CC C.05000

0.3^0E-D0 O.00Cv 0.CCCE-OO 0.0000 O.000E+00 0.0000

O.COE--OC 2.0003

0.020C-OO 3.000v

0.00CE-O0 S.000C

All Pathways-

.rem/yr '-ac-.

2.331'E-: 0.826^

4.27-E-02 3.1742

2.4591-01 1.000D

Sum of all water independent and dependent pathways.



SRAD_. sers; J 5.2 n2 . it:- = 0.5 year

nmary : RESRAD Defau:o Parameters

i/l /t0I 09:36 ?a'le 1

F-ile: FSAMCM.RAD

Total Dose Contributions -DOSE(: p t) for ndL ivdua1 Radionucties!!) an3 rhWays c,

As nrem/yr ard Fraction of Total Dose At t = 3.000E-2 years

Water r decen.isnt Pathways -rn.ala;ion excl.des radonr

Ground :nIaLa :on Rl -_ant Me:a Mik

:iio-

zlide mrem/yr fract. mrem/yr fract. mremor fract. mrem/yr fract. mrem/yr fract. mrem/yr fr~ac.

-241 O.OOOE+00 0.0000 O.OOOE00 0.0000 0.000_+00 0.0000 6.548E-06 0.0354 1.174E-36 0.0064 6.002E-09 0.02CC

-243 O.OOOE+00 0.0000 O.OOOE+00 0.0000 O.OOOE+00 0.0000 1.772E-08 0.0001 4.788E-09 0.0000 1.060E-1l 0.000.

tal O.OOOE+00OO 0.00C O.OOE+00 0.0000 O.OCC_--00 0.0000 6.565_-06 0.0355 :.179E-06 0.0064 6.013E-09 O.C02:

mremr/yr fract.

0.0002--O0 0.00CC

J0.0003-.. 0.00C:

0.0007--Co C.Ooc:

Total Dose Contributions -SE(i p, t) for -ni:vidual RadiorucliJ-s (i: and Pathways (p)

As mrem/yr anr- Fraction of Total Dose At t = 3.0C3_-02 years .

Water Dependent Pathways

Water

:5io-

._lide mrem/yr frac-.

-241 O.OOC_0+OO 0.00.

-- 243 2.594--05 0.1403

--al 2.594E-05 0.14^3

Fish

mrem/yr fract.

0.000-O0 0.0000

i.49:_-04 0.ao6a

1.451:-04 0.8068

Radon

mrer./ yr frazt.

0.0007--00 0.00cr"
0.00CE-00 .0.0000

0,-02-l0 3.C000

C .00.'_- 30 0.-0000

?.ant

mrem//r fract.

0.300C^-OC 0.0000

1 -^6 00'.103

1.995S-06 0.0108

Meat

mrerm/yr fra:.

..000_-^^ 0.0000

2.773--.3 O.OOC2

2.773--^; 0.3CO2

Mitk

mrermyr !rar.

0.300E0'0C 0.00%,

2.4-:-09 0.0J_

2.43:E-09 O.C2::

Al ==a-:hways-

m re-m/ ! r fra_:-.

.72-_-:^4 0.C41

:. 7:--,4 3.5;--

. - - :.000.

3u-m of all water independent and dependent pathways.



SRAD, Verslop 5.82 -I L-.l:- = 0.5 year

-.mary : RESRAD Default Parame:srs

03/' .) )9:36 Page 13

File: -R.AMCM.RAC

Tola' Do3e Contributior.s TGCSE(:,pt) fsr -nIi.jdual Racionuc:i.:es 1i and

As mrem/yr and Frac-:on of Total Dose At t = 1.O00E-3 years

Water tndeeer.den: FaThways !:--ala? ion excludes radonr

Jio-

.clide

-241

-243

-a!

Ground

mrem/yr fract.

O.OOOE+0O 0.0000

O.OOOE+00 0.0000

O.OOOE+0O 0.0000

l-.-alation

mrem/yr fract.

0.000-00 0.0000

O.0OG-00 0.0000

0.003E--00 0.0000

mrem/y: fract.

O. OOOE00 0.0000

O.OOE00 0.0000

0.0007-~00 0.0000

mnrem/yr fract.

0.000-00 0.0000

0.000E-00 0.0000

0.OOOE-,0 0.0000

Mea:

mrer.,'yr fract.

0.0007*00 0.0000

0.00CE-00 0.0000

0.030E-OC 0.0000

Ml: I k

nernm/yr fract.

0.000E*-00 0.00001

0.000-E+00 0.00C

0.000E-OC 0.00C

mrsm,/';r frae:.

0. _ ,. ~o

0.000E-Ou 0.0000

0 . . 0... _

Total Dosse Contributions T5CSE(i,p,t) for inc-',idual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = l.003E-03 years

Pa'hways (Pi

Water Dependen: Pathways

Water

.:lide mrem/yr fract.

-241 5.725E-09 0.4043

-243 1.775E-09 0.1253

-al 7.500E-09 0.5296

Fish

mterm/yr fract.

3.353_-39 0.2368

2.524E-09 0.1782

5.877E-09 0.4150

Radon ?:ant

mrem/yr f mat. mrer/yr frac7.

0.00CE-30 3.0C00 4.404E-10 0.03:1

0.O07-COO 0.0000 1.36iE-:5 0.0096

0.000E-00 0.0000 5.76-:-0 0.0407

Meat

mram/yr frac;.

4.1n7E-:1 0.0029

4.803E-12 0.0003

4.647E-11 0.0033

arer,/yr frac:.

1.609E-10 0.01:4

4.94-E-:3 C.vCC'

1.614- 01._4-13 0.0';4

All Pahways-

reI.yr f -:-a_:.

9.720E-09 0.6864

4.44!E-09 0.3136

1.4i6E-G8 ..COOC

_um of all water indecendenz a-.- dependent pathways.



CSRA0,Veersion 5.32 T- Limit - 0.5 year

.:mmary : RESRAD Defau'l Parameters

J-/'L) ; 09:36 Page 19

File: FRMOR'M.RAD

Dose/Source Ratizs Surme3 Over All Pnway

Parent and Progeny Prtncipa. Radicnuzhide Con:rtz-u:ins tndi:a:e.

trent Product Branch

.ji Fractics, t

i-241 Am-241 1.000E-00

n-241 Np-23
7  

1.OOOE200

i-241 U-233 1.OOOE+00

n-241 Th-229 1.OOOE+00

o-241 EDSR(j)

-S - , I ren,/vr; / gE:i/g

0.000EO00 i.0GE,^C 003-'3

2.879E-01

O.OOOE+00

0.OOOE+00

0.OOOE+00

2.879E-01

5.259E-01

0. 0002-00

0. OOE+00

0.000E+00

C.OOOE+00

5.259E-01

2.870E-01

1.149E-06

4.899E-14

3.260E-17

2.870E-0l

5.129E-01

7.3;55-06

7.0'5E-15

5. 1872-19

3.430E-21

5.129E-O1

-. 3502-01,

3 .433E-06

3.796E-13

8.516E-16

2.S513E-OI

4.S iE-,:,-
2.:143E-05

6.127E-14

I .4-2E-17

2.243E-19

4.878E-01

- I O CJ-~ -:,-

2.783E-O:

1.123E-0_

3.716E-12

2. 98OE-14

2.7832E-01

4.0922-;:

6. 505E-;3

4.914E-16

2.007 9E-17

4.092E-O-

3.0'.'E-31 :.^E-. -..;.3-'' 0.0002E03

3.0035E-05

2.670E-11

6.3;5C0-13

2.5932-Ol

2.476E-O0

4..39E-'2

9.1:25-15

9.0762-16

2.473E-01

2.03'E-':

6.494E-uO

1.43AE-10

1.600E-li

2.031E-01

4.24;5-;2

2. 316.- _

i.6;_E-::

9.32'E-:;

1.837E-:.

4.2682-02

-.- 7 2E-,s

:.6038-38

3.065E-14

2.1912-15

7.7292-06

_.3.'E-39

4. 03a8-13

2. 25 1E-08

O.OOOE00

0.0002+00

9.712E-09

8.030E-12

9.720E-09

0.0002E-00

0.003 *0 0-

2:319E-11

1.9792-11

1. 859E-10

2.279E-10

,-243

-243

1-243

1-243

.-243

n-243

Cm-243

2u-239

U-235

Pa-231

Ac-227

EDSR(j)

9.997 6E-0!

9.9'6E-0:

9.976E-S:

9.976E-0:

9.976E-G'

n-243

--243

n-243

--243

>-24 3

t-243

--243

Cm-243 2.400E-03

.sn-243 2.400E-.3

Pu-239 2.400E-.3

U-235 2.400E-^-

-a-231 2.400E-^3

Ac-227 2.4302-.2

O3SR k j i

1.265E-03

0.OOOE+00

C.OOOE+OO

0.000E+00

,.300E+00

3000E+00

''.2-03- .2652-0

1.234E-03

1.726E-07

8. 19:E-:3

5.227E-22

3.594E-26

3.018 -26

1.2342-03

1.173E-03

4.779E-C-

6.9833-12

'.3442-20

6.3SiE-2^

:.' 7 4E-O_^

9. 84 4 E-04

1.206E-36

2. 568E-22

-.1132-24

.. 35-.

5 . 958E-04

1.556E-06

. .34-2

_ .9-4E-334

1.021E-04

4.5;-E-S-

8.39'-E-3

_ .. _

_5.232E-2^

.026E-S;

1.3959E6-11
.- 7 E-34
.772 .0

-. - 1

i . ' - '4

0. OOOE+00

5.7 62E-12

4.2072-09

6.46SE-15

1.8 9E-15

1.6372--14

4.2132-09

,ranch Fraction is the cumulative factor for the J't prin-:cial reA-n~' e daughter: Z'M3?F , = 3RF(1)3RF;2!- . .. 3RF
ne DSR includes contributions from associated (half-life 's 0.5 yr, daughters.

Single Radionuclide SoIl Guidelines G(i,t :-.in pC/

Basic Radiation -cse 7;.-

.clide

(:)

.- 241

,-243

t= 0.000+00

8.682E+01

4.743E+01

00. 00E-00

. 712E201

4.8 63E+01

3.000E+00

8.771E+Ci

5.113E+01

1. 0300 31

8.942E+O1

6.0942+Ol

3.C00CE-32

9.624E-r1

1.006Er02

-. OOOE-02

.. 231E+02

5..344E+02

3.235E--36

1.4:ilE-05

'.3000-03

2.572E- |09

5. 629E+09

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

and Single Razionuclide Soil Guidelines J ,t in pCi/g c
at tmin = time Of mini.mum single radionuclide soil guideline

and at tmax = time of maximum total dose = 0.000E+00 years C

iclide Initial tmin DSR(i,tmin) G(itmin) DSR(i,tmax) G(itmax)

(i) pci/g (years) (pCi/g) (PCi/g)

c-241 1.OOOE+00 0.O000E00 2.8792-01 8.682E+01 2.979E-01 3.632E201

c-243 1.000E+00 0.000E+00 5.271E-01 4.743E+01 5.271E-01 4.743+O1l

= ..



R.AD, Versir 15.3 3 7' :-. - - 0.5 'ear

mary : R£.SRA3 Default Pararne~ers

* 3ii) 09 :36 Page 2'

File: FRAMCM.R?.o

:ndividua Nucliide Dcse Summed Over Al Pathways

Parent N14clide an.D 3tan._h Fracticn tndicated

lide Parent BRF(i)

241 Am-241 1.0002OO

*237 Am-241 1.000E+00

.33 Am-24I 1.000E+00

-229 Am-241 '.OE+00

-243 Qm-243 ;.976E-O'

-243 Cm-243 2.4002-03

-243 EDOSC(j;:

-239 Cm-243 9.976E-01

-239 Cm-243 2.400E-03

-239 EDOSE(j):

-= '.;.E+C .: 0.30E-0O .CvE0-'Q

DOSE(3j, ), term/yr

1.OCC0-01 3.000EsO1 l.OOOEt02 3.002CEs2 :..;E-C

2.030E-01 7.71^E-'6 3.,,CEC00
-.-92-01 2.970-0 ^CE-I1 2.733E-Ci 2.597E-01

C.'OOE+00 1.1492-06 3.433E-06 1.123E-05 3.005E-05 6.494E-05 1.60S2-03 0.3COE+00

O.^OE+00 4.899E-14 3.798E-13 3.7162-12 2.670E-11 1.483E-10 3.065E-14 -:712E-09

0.0C0E+00 3.260E-17 3.5162-16 2.9802-14 6.950E-13 1.600E-il 2.191E-:5 -.:?OE-12

:35

'35

.35

Cm-243 9.976E-0'

Cm-243 2.40CE-03

ZOOSE(i:

5.259E-01

:2sS-33

^.271'-01

0.C00E+00

O.OOOE+00

0.0C0E+00

5.^ OE-+OO

C. 30E+00

C.-,O--00

C.^ vE+OO

C...:3o+Oo

O.COOE+00

O.COCE+00

O.^'CE+00

O^CE+00

5.$ 29E-01

'.234E-03

^141E-Ol

7.355E-06

8.191E-13

7.355E-06

5.22'-22*.016E-15

5.:367E-19

3.594E-26

5.1877-19

3.430E-21

3.018E-26

3.430C-2:

7.:-E-03

2.149E-05

6.983E-12

2.'49E-05

-.27E-: 4

4. 44E-20

1.472E-:7

2.412E-24

1.472E-17

2.2483E-19

6.089E-26

2.243E-'3

4.092E--C1

9. i44E-04

4.102E-Ol

6. 516E-05

6.414E-11

6.516E-05

6.1002-13

4.174E-19

6.100E-13

4.914E-16

2.566E-22

4.914E-16

2.079E2-17

9.113E-24

2.079E-17

2.4'6E-Ol,!

5. 958E-04

2.482E-01

1.508E-04

3.455E-10

1.508E-04

4.C39-1:2

6.932E-18

4.0392-12

9. l2r.-:

1~.24SE7-20

9.125E-15

9.0762-16

1.084E-21

5.C'76E-:-6

4. 245E-02

1.;21E-04

4 .255E-02

2.316E-04

8.8892-10

2.316E-04

I -'337-1l

1.-33E-:'

9.329E-14

2.321E-19.

9.329E-14

1.837E-14

5.232E-20

1.3;3--14

5.380lE-03
1.396E-11

5.815;-09

1.670E-08

1.89:E-09

1.8592-08

An
' .: O,~E +3,C,
3....E+OC

C, . .O;'EZ+ 0

0.0C00E+00

4.207E-09

4.2C07-09

3.3'4E-16

3 SllE-:^

5.;E:

-231 Cm-243 9.9762-0'

-231 Cmi-243 2.400E-03

-231 EDOS2(iC:

-227 Cm-243 9.976E-Ol

-227 Cm-243 2.400E-03

-227 200OSE(i,:

.-243 Cm0-243 2.40CE-03

6.179E-i7

9.2;-3E-17

1.540E-'6

4.038E-13
7
.570E-'6

4.:4345-13

- z -: ,r. -
. _ _3-1

1.792E-11

1.637E-14
:.^,E-''--1

C.^3E-00 1.726E-0- 47.2-3-7 1.206E-- 1.666E-06 4.,;-E^- :.77-1-^4 -5.-62E-:2

7-i) is the branch fraction cf tne parent nucl: e.



:SRAD. -'/rsii 5 .d2 T _:.-: - = 0.5 year

:rma:y : RESRAD Default Parare-ers

Z- ::' ?? 09:36 Page 21

F le: FRA.MCM..RAD

rndi-vidua1 'I c1L-e Sa:: Concen-ration

Parent Nuclide ani Braot:n Fraction Indica-ed

;clide Parent BRF(i)

(j! (t)

*-241 Am-24' 1.OOOE+00

S(j,), pCi/g

-.-''E-'3 :1.000E-01 3.000E+01t= 2..00E+-00 1.00CE-00 1.000E+02 3.002-0C2 1.033E-03

v-23- Am-241

-233 Am-241

.-229 Am-241

n-243

T-243

1-243

Cm-2 4 3

Cm-243

ZS(j):

:-239 Cm-243

-239 Cm-243

:-239 ZS(j):

-235 Cnm-243

-235 Cm-243

-235 ZS'J):

~-231 Cm-243

v-231 Cm-243

a-231 ZS(j):

:-227 Cm-243

:-227 Cm-243

:-227 Z1(j)

1.OOOE+00

1.OOOE+00

1.OOOE+00

9.976E-01

2.400E-03

9.976E-01

2.400E-03

9.976E-01

2.400E-03

9.976E-01

2.400E-03

9.976E-01

2.400E-03

;,.;76E-01

2.400E-03

-. OOE+00

G. 300E+00

0.OOOE+00

000E+00

.^300E+00

.;E00E00

.. 330E-00

^. ,OOE+00

'. .0EOO00

.. OOE+00

..'OOE+00

:. ',OE+00

..00OE+00

9.734E-01

2.342E-03

9.757E-01

2. 8 38 E-05

3.161E-12

2.836E-05

1.393-:14

1.0339-21

1.393E-14

9.30jE-20

5.4993-27

9.308E-20

7.699E-22

3.466E-29

7.699E-22

2.3022-03

9.239~E-Ol

e .3C-2E-OS
2.693E-11

3.332E-05

2.662-.-2C

1.2315E-13

5t.i6:E-25

7. - 612-20

5.s:-2Z~

--. 301E-01

1.377E-03

7.819E-01

2.540E-04

2.500E-10

2.540E-04

' .210E-12

'.2322-19

:.210E-12

3.397E-17

4.4062-23

S.397E-17

5.951E-18

2.538E-24

S.8SKE-13

4. 769E-01

1.147E-03

4.7812-01

6. 037E-04

1.383E-09

6.037E-04

8.042E-12

1.330E-17

8.042E-12

1.615E-15

2.212E-21

1.615E-15

2.669E-16

3.181E-22

2.6692-16

8.524E-02

2.051E-04

8 . 545E-02

1.026E-03

3. 939E-09

1.026E-03

6.223E-04

1. 497E-06

6.233E-04

1.003E-03

4.159E-09

1.003E-03

2.073E-::

4 .9792-14

2. 074E-11

.2300E00 9.9738-3l 9.9 E-': ?.78442-O1 9.365E-0 S.034E-O1 5.166E-O' .121E-Ol

,.300E+00 3.228E-07 - .135E-06 8.816E-06 2.344E-05 3.7272-05 1.5052-05

,.,00E+00 7.015E-13 6.195--12 6.444E-11 4.829E-10 2.987E-09 7.034E-09 3.246E-09

2.OOE+00 2.213E-17 _.-'9:-:6 2.076E-14 4.885E-13 1.164E-11 1.154E-10 4.632E-1'f

3.492E-11 4.551E--:

1.1632-c1 1.8323-15

3.4192-11 4.5512-11

6.671E-04

2.767E-09

6.671E-04

3.350E-1:

:.2eSE-.6- . 0-16 .
3. 0502-::_

2.992E-:4

1.24_E-19

2.992E-14

1.103E-14

4.532E-23

1. 1052-14

1.9542-14

5.911E-20

1.954E-14

5.933E-15

1.705E-20

5.933E04-iS

4.336E-14

1.7

4.336E-14

1. 53 6E-14

6.45OE-20

1.5-36-14

--243 Cm-243 2.40CE-03 .'OOE00 2.1566-07 6.0'32-0- 1.5192-06 2.1192-06 6.022E-C7 4.616E-39 1.535E-16

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



*RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:49 Page: 0- 0 : 1 **
itle Default Case for RESRAD-BUILD A r7fr#_+
nput File : C:\WINBLD\FRROOM1A.I C, r

SF f FAxe

RESRAD-BUILD Table of Contents

Input Parameters .......................... 0-1
For Each Time (I) :......................

Time Specific Parameters .............. I-1
Receptor-Source Dose Summary .......... I-2
Dose by Pathway Detail ................. I-3
Dose by Nuclide Detail ................ I-4

Full Summary..... ! ..... F-1



-* RLSRAD-BUILD Program Output, Version 2.36 08/11/99 08:49 Page: 0- 1 :
'itle :'Default Case for RESRAD-BUILD
:nput File : C:\WINBLD\FRROOMlA.I

2 **

RESRAD-BUILD Input Parameters

Number of Sources
Number of Receptors
Total Time
Fraction Inside

: 3.650000E+02 days
: 2.50000OE-01

Receptor Information

Receptor Room x y
[ml (m]

1 15.000 25.000

z FracTime Inhalation Ingestion(Dust)
[m] Em3/day] [m2/hrj

1.000 1.000 1.80E+01 1.00E-041

- Receptor-Source Shielding Relationship -

Receptor Source Density Thickness Material
[g/cm3] [cm]

1 1 2.40E+00 0.OOE+00 Concrete



-* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:49 Page: 0- 2 :
it-le : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOM1A.I

Building Information

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

3 **

Height [ml
Area [m2]

Air Exchanges [m3/hr]

*********** ********************

Hi: 3.000

Areal500.000

*

*

*

* Room 1
* LAMBDA: 8.00E-01
*

*

*

<=QO1: 3.6OE+03
* - Q10 : 3.60E+03

*

Deposition velocity: 1.OOE-02 [m/s] Resuspension Rate: 5.00E-07 (!Is)



* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:49 Page: 0- 3itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOM1A.I

Source Information

Source: 1
Location:: Room : 1 x: 15.00 y: 25.00 z: 0.00fm]
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 [day]

4 **

Contamination::
Nuclide Concentration Dose Conversion Factors

Ingestion

[pCi/m2] [mrem/pCi]

Inhalation External
(Surface)

(mrem/pCi] [mrem/yr/
(pCi/m2)]

External
(Volume)

[mrem/yr/
(pCi/m3)]

Submersion

[mrem/yr/
(pCi/m3)]

CE-144
I-129
TC-99
NI-59
CO-60
CO-57
C-14

1 . OOOE+00
1. OOOE+00
1. OOOE+00
1. OOOE+00
1. OOOE+00
1. 000E+00
1. 000E+00

2. 110E-05
2.760E-04
1.460E-06
2. 100E-07
2. 690E-05
1. 180E-06
2.090E-06

2.160E-04
1.740E-04
8.330E-06
2.700E-06
2. 190E-04
9. 070E-06
2. 090E-06

6.830E-06
3. 020E-06
9. 130E-09
0. OOOE+00
2.750E-04
1. 350E-05
1.880E-09

2 . 030E-07
8 . 11OE-09
7. 860E-11
0. OOOE+00
1. 020E-05
3. 140E-07
8 .420E-12

3.290E-04
4.450E-05
1. 900E-07
0. OOOE+00
1 . 470E-02
6. 560E-04
2. 620E-08



< RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:50 Page: 1- 1 :
Ltl~e : Default Case for RESRAD-BUILD
.iput File : C:\WINBLD\FRROOMlA.IEvaluation Time: 0.000000 years

5 **

- Assessment for Time: 1
Time =O.OOE+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: O.OOOE+00 [1/hr]
Fraction released to-air: 1.OOOE-01
Removable fraction: 5.OOOE-01
Time to Remove: 3.650E+02 [day]

Contamination:: Nuclide

CE-144
I-129
TC-99
NI-59
C0-60
C0-57
C-14

Concentration
[pCi/m2]
1.OOOE+00
1.OOOE+00
.1.OOOE+00
1.OOOE+00
1.OOOE+00
1.OOOE+00
1.OOOE+00



RESRAQ-BUILD Programr Output, Version 2.36 08/11/99 08:50 Page: 1- 2 :.tle : Default Case for RESRAD-BUILD
.put File : C:\WINBLD\FRROOMlA.IEvaluation Time: 0.000000 years

6 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source
1

4. 9E-05
4. 9E-05

Total

4. 9E-05
4. 9E-05

Receptor 1
'otal



* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:50 Page: 1- 3 :
itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOMlA.IEvaluation Time: 0.000000 years

7 **

Pathway Detail of Doses

(mrem]

ource: 1
Receptor

1
Total

External
4.22E-05
4.22E-05

Deposition Immersion
1.68E-06 8.13E-09
1.68E-06 8.13E-09

Inhalation
1. 98E-06
1. 98E-06

Radon
0.OOE+00
0. OOE+00

Ingestion
3.28E-06
3.28E-06



- RESRAQ-BUILD Program-Output, Version 2.36 08/11/99 08:50 Page:
Ltle : Default Case for RESRAD-BUILD
lput File : C:\WINBLD\FRROOM1A.IEvaluation Time: 0.000000

Nuclide Detail of Doses

1- 4 : 8 **

years

fmrem]

Durce: 1

Nuclide

-E-144
CE-144
1-129
I-129

DC-99
TC-99
NII-59
NI-59
_0-60
CO-60
_0-57
CO-57
_-14
C-14

Receptor

1

1.59E-06

4.42E-06

4.77E-08

1.27E-08

4.13E-05

1.80E-06

2.99E-08

Total

1. 59E-06

4 .42E-06

4.77E-08

1.27E-08

4. 13E-05

1 .80E-06

2. 99E-08

;a\ rfre" I )



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

9 **

RESRAD-BUILD Dose (Time) Tables

Receptor Doses Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0.OOE+00

1 4.92E-05

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0. 00E+00

4 .92E-05



RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:51 Page: 0- 0 : 1 **
13 : Default Case for RESRAD-BUILD At r
put File : C:\WINBLD\FRROOM1.IN

- RSptAD-- a T, able f ContPe r's

RESRAD-BUILD Table of Contenr-s

Input Parameters ......................... 0-1
For Each Time (I) :......................

Time Specific Parameters............ T_'
Receptor-Source Dose Summary .......... I-2
Dose by Pathway Detail ................ I-3
Dose by Nuclide Detail ................ I-4

Full Summary .............................. F-1



RESRAD-BUILD Program Outrut, Version 2.36 08/11/99 08:51 Page: 0- 1 :
:la : Default Case for RESRAD-Bf:7=
put File : C:\WINBLD\FRROOM1.IN

2 *+

RESRAD-BUILD 7-nout Parameters

Number of Sources :
Number of Receptors:
Total Time

Fraction Inside

I

1
3.650000E+02 days
2.500000E-01

Receptor Information

*zeptor Room x

[m]
1 15.000

y
[m]
25 . 000

z FracTime Inhalation

[m] [m3/dayi
1.000 1.000 1.80E+01

IngestionfDust)

t.2/hri

i .OOE-C41

Recentor-Source Shielding Relationship

Receptor Source Density Thickness Material
[g/_m3] (cm]

1 1 2.40E+00 O.OOE+00 Concrete



RESRAD-BUILD Program Outout, Version 2.36 08/11/99 08:51 Page: 0- 2 :
tle : Default Case for RESRAD-BUILD
put File : C:\WINBLD,\FRROCML.IN

Bui loding Information

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

3 **

Height (m]

Area [m2]
A-r Exchanges fm3in3hrl

*

*

Room 1
* LAMBDA: 8.00E-01

<=QO1: 3.60E+03
* Q10 : 3.60E+03Hi: 3.000

ArealSOO.000

+*** * * .* * wI----*--- * **4 * ** , * *

Deposition veloci:y: 1.OOE-02 [m/s] Resuspension Rate: 5.OOE-07 fils]



RESRAC-BUILD Program CutCuC, Ve-s_. _'6 Cs,.;9 8:-_age: 3
le :Default Case for RESRAD-BUILD

put File : C:\WINBLD\FRROOMl.IN

Source Infor.-__ c-.

surce: 1
Location:: Room : 1 x: i5.
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:

00 v: 25.00 z: 0.00[ m]
Area:1.50E+03 [m2] Direction: z

0.000E+OO [1/hr]
1.OOOE-O1

5.OOOE-01

3.650E+02 rday]

Contamination::

Nuclide Concentration Dose Conversion Factors

Ingestion

[pCi/m2j fmrem/pCii

Inhalation

-.-emi-/Ci]

External

(Surface
[mrem/yr/

(pCi/m2)3

External

(Volume)
[mrem/yr/

(pCi/m3)]

Submersion

[mrem/yr/
(pCi/m3)]

CS-137

CS-134

AG-llOm

SR-90

ZN-65

NI-63

CO-60

FE-55
MN-54
H-3

1.OOOE--O0
1. OOOE+00

1. OOOE+00

1 . OOOE+00

1. OOOE+00

1 . OOOE+00
1.OOOE+00

1 . OOOE+OC
1 . 000E-OO
1.OOOE+00

5.000E-05

7 . 330E-05
1. 080E-05

1. 530E-04
1. 440E-05

5. 770E-07

2.690E-05

6. 070E-07

2.770E-06

6. 400E-08

_~. _9,-;_-C5

4.630E-05

8 . 030E-05
1. 310E-03
2. 040E-05
6. 290E-06
2.190E-04

2.69C-C6

6.700E-06

6.400E-08

'.450E-05
1.780E-04
3. 100E-04
6. 560E-07
6.470E-05

0. OOOE+00

2.750E-04

0.3OCOE+00

9.5GOE-05
0. OOOE+00

2. 140E-06
5. 930E-06

1.080E-05

1. 540E-08
2. 320E-06

0. OOOE+00

1. 020E-05
0.000CE+-CC

3.230E-06

0.OOOE+00

3. 19; E-03

8.8 60E-03
1. 590E-02

2. 310E-05

3. 390E-03

0. OOOE+00
1. 470E-02
C. OOOE+00
4.790E-03

0. OOOE+00



I RESRAD-BUILD Program Output, Version 2.36 03/11/99 08:51 Page:
Ltte : Default Case for RESRAD-BUILD
aput File : C:\WINBLD\FRROOMi.INEva'uation Time: 0.000000

1- 1: 5 **

years

Assessment for Time: 1
Time =0.OOE+00 yr

Source Information

Source: 1
Location.:: Rcom : 1 x:
Gecmetry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to a
Removable fraction:
Time to Remove:

15.00 y: 25.00 z: 0.00 [
Area:1.50E+03 [m2] Direction: z

O.OOOE+00 (l/hr]
ir: 1.OOOE-01

5.000E-01

3.650E+02 (day]

Cc--aminatio-:: Nuclide Concentration

[pCi/m2]
CS-137 1.OOOE+00
CS-134 l.OOOE+00
AG-lOrm 1.OOOE+00
SR-90 1.OOOE+00
ZN-65 l.OCOE-00
NI-63 1.CCOE+00
CO-60 1.OOE-s00
FE-55 l.OOOE+00
MN-54 1.OOOE+00
H-3 1.OOOE+00



I RESRAD-BUILD Program Output, Version 2.36 08/11/93 08:51 Page: 1- 2 :itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOMl.IN7valuation Time: 0.000000 years

6 *

RESRAD-3UILD Dose Tables

Source Contributions to Receptor Doses

[E.rern

Receptor 1
Total

Source Total
1

1.5E-04 1.5E-04
1.5E-04 1.5E-04



I RESRAD-BUILD Program Output, Versicn '.36 03/11/99 03:51 Page: 1- 3 :itle : Default Case for RESRAD-BUITD
nput File : C:\WINBLDFRROOMI.IN-;7-v ion Time: 0.000000 years

7 -

Pathway Dezail of Doses

Lmrern]

ource: 1
Receptor

1
Total

External Deposition Immersion Inhalation Radon
1.40E-04 4.42E-06 2.13E-08 6.28E-06 0.OOE+00
1.40E-04 4.42E-06 2.13E-08 6.28E-06 0.OOE+00

Ingest on
3.04E-06

3.04E-06



RESRAD-BUILD Program Outut, Version 2.36 08/11/99 08:51 Page: 1- 4 :tle : Default Case for RESRAD-BUILD
out File : C:\WINBLD\FRRCOI1.INEva.,ai,. 

Time: 0.00000n years

8 **

N__lide De-a4j of Doses

[mrem]

urce: 1

Nuclide

S-137
CS-137
S-134
-S-134
2-110
AG-110m
R-90
SR-90
N-65
ZN-65
_-63
NI-63
D-60
-0-60
_-55
FE-5 5
N-54
MN-54
-3
' 3

Receptor

1

1.07_-05

2.66--05

4 .54E-05

6.75E-06

9.53E-06

3.04--08

4 .I 3 -. -0

1.357--08

1.40E-05

9.877_-io

Total

1.02E-25

2. 66E-Ov

4. 54E-05

6. 75E-06

9.53E-06

3.045-23

4.13E-5

1.35E-08

1.40E-05

9.87E-10

He A//1 4/A X-)



RESRAD-BUILD Program Output, Vers:-'. 2.3- 03/11/99 08:51 Page: F- 1 :
itle : Default Case for RESRAD-BU:L-
nput File : C:\WIN7LD.FRROOMl. -^

g *~t

RESRAD-BUILD Dcse \Time) Tables

Receptor Doses Receive for thne Exposure Duration
(r- teExour urto

Evaluation Time fyr]
0.OOE+00

1 1.54E-04

Receptor Dose/Yr Averaged Over Exposure Duration

(a em/vr)

Evaluazi-n -4 me [vry
0.00E+00

1 1.54E-04



V* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:53 Page: 0- 0 :.itle-: Default Case for RESRAD-BUILD ,<T4- v
input File : C:\WINBLD\FRROOM1P.I -

1 **

M'9 i0d-0 -Ouva LD 0 ' ,rA C I-

RESRAD-BUILD Table of Contents =

Input Parameters.........................
For Each Time (I) :......................

Time Specific Parameters..............
Receptor-Source Dose Summary..........
Dose by Pathway Detail................
Dose by Nuclide Detail................

Full Summary ............. ;

0-1

I-1
I-2
I-3
I-4
F-i



.* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:53 Page: 0- 1 :
itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOM1P.I

2 **

- RESRAD-BUILD Input Parameters -

Number of Sources :
Number of Receptors:
Total Time
Fraction Inside

1
1
3.650000E+02 days
2.500000E-01

Receptor Information

.eceptor Room x y
[m] [m]

1 15.000 25.000

z FracTime Inhalation
[m] [m3/day]

1.000 1.000 1.80E+01

Ingestion (Dust)
(m2/hr]

1.OOE-041

Receptor-Source Shielding Relationship -

Receptor Source Density Thickness
[g/cm3] [cm]

Material

1 1 2.40E+00 0.OOE+00 Concrete



RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:53 Page: 0- 2itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOM1P.I

Building Information

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

3 **

Height [m]
Area fm2]

Air Exchanges [m3/hr]

**** * *** ******* *** ***** ** *** *

Hl: 3.000

Areal500.000

*

*

*

* Room 1
* LAMBDA: 8.OOE-01
*

*

*

*

<=Q01: 3.60E+03
* Q10 : 3.60E+03
*

*

*********** * * *** ************** **

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.OOE-07 [1/s]



* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:53 Page: 0- 3
itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOM1P.I

Source Information

Source: 1
Location:: Room : 1 x: 15.00 y: 25.00 z: 0.00[m]
Geometry:: Type: Area Area:l.50E+03 [m2] Direction: z
Pathway ::

Direct Ingestion Rate: 0.OOOE+00 [1/hr]
Fraction released to air: 1.OOOE-01
Removable fraction: 5.000E-01
Time to Remove: 3.650E+02 [day]

4 *

Radon Release Fraction:

Contamination::
Nuclide Concentration

1. OOOE-01

Dose Conversion Factors

Ingestion

CM-2 43
PU-241
AM-241
PU-239
PU-238
NP-237
U-235
U-234
U-233
PA-231
TH-230
TH-229
AC-227
RA-226
PB-210
CO-60

[pCi/m2]

1. OOOE+00
1. OOOE+00
1. OOOE+00
1. OOOE+00
1. OOOE+00
0. OOOE+00
0. 000E+00
1 . 000E+00
0.OOOE+00
0.OOOE+00
0. OOOE+00
0.OOOE+00
0.OO0E+00
0.OOOE+00
0.OOOE+00
1.OOOE+00

[mrem/pCi]

2. 510E-03
6. 850E-05
3. 640E-03
3. 540E-03
3. 200E-03
4.440E-03
2.670E-04
2.830E-04
2.890E-04
1.060E-02
5.480E-04
4.030E-03
1.480E-02
1. 330E-03
7.270E-03
2. 690E-05

Inhalation

[mrem/pCi ]

3. 070E-01
8.250E-03
4.440E-01
4.290E-01
3. 920E-01
5. 400E-01
1 . 230E-01
1. 320E-01
1. 350E-01
1.280E+00
3.260E-01
2 .160E+00
6.720E+00
8. 600E-03
2.320E-02
2 .190E-04

External
(Surface)

[mrem/yr/
(pCi/m2)]

1.460E-05
6.070E-10
3.220E-06
4.290E-08
9.800E-08
2.620E-05
1.950E-05
8.750E-08
8.380E-08
4.760E-06
8.780E-08
3.680E-05
4.530E-05
1.940E-04
4.140E-07
2.750E-04

External
(Volume)

[mrem/yr/
(pCi/m3)]

3.650E-07
1.180E-11
2.740E-08
1.850E-10
9.480E-11
6.880E-07
4.740E-07
2.520E-10
8.750E-10
1.190E-07
7.570E-10
9.870E-07
1.260E-06
7.OOOE-06
3.820E-09
1.020E-05

Submersion

[mrem/yr/
(pCi/m3)]

6.880E-04
2.560E-08
9.570E-05
4.960E-07
5.710E-07
1.210--03
9.C030E-04
8.930E-07
1.910E-06
2.010E-04
2.040E-06
1.720E-03
2.160E-03
1.040E-02
1.430E-05
1.470E-02



* RESRADLBUILD Program Output, Version 2.36 08/11/99 08:54 Page: 1- 1 :
itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOMlP.IEvaluation Time: 0.000000 years

5 **

- Assessment for Time: 1
Time =O.OOE+00 yr

Source Information

Source: 1
Location:: Room : 1 x:
Geometry:: Type: Area
Pathway ::

Direct Ingestion Rate:
Fraction released to a
Removable fraction:
Time to Remove:

15.00 y: 25.00 z: 0.00 [m]
Area:1.50E+03 [m2] Direction: z

0.OOOE+00
1. OOOE-01
5.OOOE-01
3. 650E+02

[1/hr]

[dayj

Contamination:: Nuclide

CM-243
PU-241
AM-241
PU-239
PU-238
NP-237
U-235
U-234
U-233
PA-231
TH-230
TH-229
AC-227
RA-226
PB-210
CO-60

Concentration
[pCi/m2]
1.OOOE+00
1.OOOE+00
1.OOOE+00
1.OOOE+00
1.OOOE+00
O.OOOE+00
O.OOOE+00
1.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
O.OOOE+00
1.OOOE+00



-* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:54 Page: 1- 2 :'itle : Default Case for RESRAD-BUILD
;nput File : C:\WINBLD\FRROOMlP.IEvaluation Time: 0.000000 years

6 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total

Receptor 1
Total

6.8E-03 6.8E-03
6.8E-03 6.8E-03



* RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:54 Page: 1- 3 -itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOMlP.IEvaluation Time: 0.000000 years

7 **

Pathway Detail of Doses

[mrem]

ource: 1
Receptor

1
Total

External
4.13E-05
4.13E-05

Deposition
1. 69E-06
1. 69E-06

Immersion
8.24E-09
8.24E-09

Inhalation
6. 65E-03
6. 65E-03

Radon
8 . 35E-27
8. 35E-27

Ingestion
1.37E-04
1.37E-04



; RESRAD-BUILD Program Output, Version 2.36 08/11/99 08:54 Page:
itle : Default Case for RESRAD-BUILD
aput File : C:\WINBLD\FRROOMlP.IEvaluation Time: 0.000000

Nuclide Detail of Doses

[mrem]

1- 4 : 8 **

years

ource: 1

Nuclide

-M-243
CM-243
PU-241
PU-241

AM-241
AM-241
PU-239

PU-239
PU-238
PU-238

U-234
U-234

CO-60
CO-6O

Receptor
1

1.20E-03

3.15E-05

1.77E-03

1.71E-03

1.55E-03

5.19E-04

4.13E-05

Total

1.20E-03

3. 15E-05

1.77E-03

1.71E-03

1.55E-03

5. 19E-04

4 .13E-05

\C
Pcre e 4 / Ie(p ,. /,,n



.* RtSRAD-BUILD Program Output, Version 2.36 08/11/99 08:54 Page: F- 1 -
itle : Default Case for RESRAD-BUILD
nput File : C:\WINBLD\FRROOM1P.I

9 **

RESRAD-BUILD Dose (Time) Tables

Receptor Doses Received for the Exposure Duration

(mrem)

Evaluation Time [yr]
0. OOE+00

1 6.83E-03

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.OOE+00

1 6.83E-03



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

DCGL Calculation
Receptor 1 DCGL DCGL

Source # total dpm/1OOcn dpm/100crr dpm/1O00cm2
Isotope 1 mrem/pCi/r /mrem /25 mrem /15 mrem
Cs-137 1.02E-05 1.02E-05 2.16E+03 5.4E+04 3.2E+04
Cs-134 2.66E-05 2.66E-05 8.27E+02 2.1 E+04 1.2E+04
Ag-11 Om 4.54E-05 4.54E-05 4.85E+02 1.2E+04 7.3E+03
Sr-90 6.75E-06 6.75E-06 3.26E+03 8.1 E+04 4.9E+04
Zn-65 9.53E-06 9.53E-06 2.31 E+03 5.8E+04 3.5E+04
Ni-63 3.04E-08 3.04E-08 7.24E+05 1.8E+07 1.1 E+07
Co-60 4.13E-05 4.13E-05 5.33E+02 1.3E+04 8.0E+03
Fe-55 1.35E-08 1.35E-08 1.63E+06 4.1 E+07 2.4E+07
Mn-54 1.40E-05 1.40E-05 1.57E+03 3.9E+04 2.4E+04
H-3 9.87E-10 9.87E-10 2.23E+07 5.6E+08 3.3E+08
Ce144 1.59E-06 1.59E-06 1.38E+04 3.5E+05 2.1 E+05
1129 4.42E-06 4.42E-06 4.98E+03 1.2E+05 7.5E+04
Tc99 4.77E-08 4.77E-08 4.61 E+05 1.2E+07 6.9E+06
Ni59 1.27E-08 1.27E-08 1.73E+06 4.3E+07 2.6E+07
Co57 1.80E-06 1.80E-06 1.22E+04 3.1 E+05 1.8E+05
C14 2.99E-08 2.99E-08 7.36E+05 1.8E+07 1.1 E+07

5.29E+09
7.77E+08

~% Zj
F

%s N

its o

tpr

; e



Resrad Build results - "room1"
Multi isotope / receptor / source summary
1OCFR61 DCGL adjustment example

Filter Receptor 1 fraction % Beta Adjusted

Isotope Sludge mix DCGL(25) adjusted Factor DCGL

Cs-137 14.18 5.4E+04 2.6E-04 6.9E+00 1 3.7E+03

Cs-134 0.23 2.1E+04 1.1E-05 2.9E-01 1 6.1E+01

Ag-11Om 4.4 1.2E+04 3.6E-04 9.6E+00 1 1.2E+03

Sr-90 0.11 8.1 E+04 1.4E-06 3.6E-02 2 5.8E+01

Zn-65 0.8 5.8E+04 1.4E-05 3.7E-01 0.1 2.1E+01

Ni-63 0.73 1.8E+07 4.OE-08 1. IE-03 0 O.OE+00

Co-60 40.99 1.3E+04 3.1 E-03 8.1E+01 1 1.1 E+04

Fe-55 8.35 4.1 E+07 2.OE-07 5.4E-03 0 O.OE+00

Mn-54 2.56 3.9E+04 6.5E-05 1.7E+00 0.1 6.7E+01

H-3 2.95 5.6E+08 5.3E-09 1.4E-04 0 O.OE+00

Ce144 0.11 3.5E+05 3.2E-07 8.4E-03 2 5.8E+01

1129 0 1.2E+05 O.OE+00 O.OE+00 0 O.OE+00

Tc99 0 1.2E+07 O.OE+00 O.OE+00 1 O.OE+00

Ni59 0.02 4.3E+07 4.6E-10 1.2E-05 0 O.OE+00

Co57 0.02 3.1 E+05 6.5E-08 1.7E-03 0 O.OE+00

C14 0 1.8E+07 O.OE+00 O.OE+00 0.5 O.OE+00

75.45 3.8E-03 1.OE+02 1.6E+04 Adjusted Combined DCGL



Resrad Build results - "room1"
Multi isotope / receptor / source summary
10CFR61 DCGL adjustment example with 5 years of decay

decayed
t 1/2 Filter Receptor 1 fraction % Beta Adjusted

Isotope years Sludge mix DCGL(25) adjusted Factor DCGL

Cs-1 37 30.2 12.643 5.4E+04 2.3E-04 1.3E+01 1 6.9E+03

Cs-134 2.06 0.043 2.1E+04 2.1E-06 1.1E-01 1 2.3E+01

Ag-110rn 0.69 0.029 1.2E+04 2.4E-06 1.3E-01 1 1.6E+01

Sr-90 28.8 0.098 8.1E+04 1.2E-06 6.5E-02 2 1.1E+02

Zn-65 0.668 0.004 5.8E+04 7.7E-08 4.2E-03 0.1 2.4E-01

Ni-63 100 0.705 1.8E+07 3.9E-08 2.1E-03 0 O.OE+00

Co-60 5.27 21.239 1.3E+04 1.6E-03 8.7E+01 1 1.2E+04

Fe-55 2.68 2.292 4.1E+07 5.6E-08 3.1E-03 0 O.OE+00

Mn-54 0.855 0.044 3.9E+04 1.1E-06 6.2E-02 0.1 2.4E+00

H-3 12.3 2.226 5.6E+08 4.OE-09 2.2E-04 0 O.OE+00

Ce144 0.78 0.001 3.5E+05 3.7E-09 2.OE-04 2 1.4E+00

1129 1.57E+07 0.000 1.2E+05 O.OE+00 O.OE+00 0 O.OE+00

Tc99 2.14E+05 0.000 1.2E+07 0.OE+00 O.OE+00 1 O.OE+00

Ni59 7.50E+04 0.020 4.3E+07 4.6E-10 2.5E-05 0 O.OE+00

Co57 0.742 0.000 3.1E+05 6.1E-10 3.3E-05 0 O.OE+00

C14 5730 0.000 1.8E+07 O.OE+00 O.OE+00 0.5 O.OE+00
39.344 1.8E-03 1.OE+02 1.9E+04 Adjusted Combined DCGL



DCGL Calculation - Transuranics

Isotope
Cm243
Pu241
Am241
Pu239
Pu238
U234

Receptor 1
Source #

1
1.20E-03
3.15E-05
1.77E-03
1.71 E-03
1.55E-03
5.19E-04

total
mrem/pCi/h

1.20E-03
3.15E-05
1.77E-03
1.71 E-03
1.55E-03
5.19E-04

DCGL DCGL
dpm/1 OOcn dpm/1 00crr dpm/1 00cm2

r /mrem /25 mrem /15 mrem
1.83E+01 4.6E+02 2.8E+0
6.98E+02 1.7E+04 1.OE+O'

1.24E+01 3.1 E+02 1.9E+O:
1.29E+01 3.2E+02 1.9E+O0
1.42E+01 3.5E+02 2.1 E+O2
4.24E+01 1. IE+03 6.4E+O0

2



Resrad Bu
Multi iSOtOpE

DCGL Calculation
Receptor I

Isotope
Cs-137
Cs-134
Ag-110m
Sr-90
Zn-65
Ni-63
Co-60
Fe-55
Mn-54
H-3
Ce144
1129
Tc99
Ni59
Co57
C14

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

total
mrem/pCi/m2
=SUM(B7:D7)
=SUM(B8:D8)
=SUM(B9:D9)
=SUM(BI0:D1O)
=SUM(B11:D1I1)
=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)

dpm/100cm2
/mrem
=1/(E7*100)*2.2
=1/(E8*100)*2.2
=1/(E9*100)*2.2
=1/(E1O*100)*2.2
=1/(E1 1*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/(E21*100)*2.2
=1/(E22*100)*2.2

DCGL
dpm/100cm2
/25 mrem
=F7*25
=F8*25
=F9*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/1 00cm2
/15 mrem
=F7*15
=F8*15
=F9*15
=F10-15
=F11-15
=F12'15
=F13*15
=F14*15
=F15*15
=F16'15
=F17-15
=F18-15
=F19*15
=F20-15
=F21*15
=F22*15

=G7/E7
=G8/E8



Resrad Bu
Multi iSOtOpE
I0CFR61 DCGL;

Isotope
=A7
=A8
=A9
=A1 0
=A11
=A1 2
=A1 3
=A14
=A1 5
=A1 6
=A1 7
=A1 8
=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

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$50
=D41*100/$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

1

2
0.1
0
1
0
0.1
0
2
0
1
0
0
0.5

Adjusted
DCGL
=F34*E34*C34/100
=F35*E35*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(



Resrad Bu
Multi isotopE
10CFR61 DCGL;

Isotope
=A7
=A8
=A9
=A10
=A1I
=A12
=A13
=A14
=A1 5
=Al 6
=A1 7
=A18
=A19
=A20
=A21
=A22

t 1/2
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/B69*5)
=B44*EXP(-0.693/B70*5)
=B45*EXP(-0.693/B71 ^5)
=B46^EXP(-0.693/B72*5)
=B47*EXP(-0.693/B73*5)
=B48*EXP(-0.693/B74*5)
=B49*EXP(-0.693/B75*5)
=SUM(C60:C75)

Receptor 1
DCGL(25)
=G7
=G8
=G9
=G10
=G11
=G12
=G13
=G14
=G15
=G16
=G17
=G18
=G19
=G20
=G21
=G22

fraction
adjusted
=C60/D60
=C61/D61
=C62/D62
=C63/D63
=C64/D64
=C65/D65
=C66/D66
=C67/D67
=C68/D68
=C69/D69
=C70/D70
=C71/D71
=C72/D72
=C73/D73
=C74/D74
=C75/D75
=SUM(E60:E75)

=E60*100/$E$76
=E61 *100/$E$76
=E62*100/$E$76
=E63*100/$E$76
=E64* 100/$E$76
=E65^1 00/$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'D62/1 00
=G63^F63*D63/100
=G64^F64-D64/100
=G65*F65'D65/100
=G66'F66*D66/100
=G67*F67*D67/100
=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'D74/1 00
=G75*F75*D75/100
=SUM(H60:H75)



0
1

Resrad Bu
Multi iSOtOpE
10CFR61 DCGL

Isotope
=A7
=A8
=A9
=A10
=AI1
=A1 2
=A1 3
=A14
=A1 5
=A1 6
=A1 7
=A18
=A19
=A20
=A21
=A22

t 1/2
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 Receptor 1
Sludge mix DCGL(25)
=B34*EXP(-0.693/B86*20) =G7
=B35*EXP(-0.693/B87*20) =G8
=B36*EXP(-0.693/B88*20) =G9
=B37*EXP(-0.693/B89*20) =G10
=B38*EXP(-0.693/B90*20) =G11
=B39*EXP(-0.693/B91*20) =G12
=B40*EXP(-0.693/B92*20) =G13
=B41 *EXP(-0.693/B93*20) =G 14
=B42*EXP(-0.693/B94*20) =G15
=B43*EXP(-0.693/B95*20) =G16
=B44*EXP(-0.693/B96*20) =G17
=B45*EXP(-0.693/B97*20) =G18
=B46*EXP(-0.693/B98*20) =G19
=B47*EXP(-0.693/B99*20) =G20
=B48*EXP(-0.693/B100*20) =G21
=B49*EXP(-0.693/B101*20) =G22
=SUM(C86:C101)

fraction
adjusted
=C86/D86
=C87/D87
=C88/D88
=C89/D89
=C90/D90
=C91/D91
=C92/D92
=C93/D93
=C94/D94
=C95/D95
=C96/D96
=C97/D97
=C98/D98
=C99/D99
=C100/D100
=C101/D101
=SUM(E86:E1O1)

=E86'100/$E$102
=E87*100/$E$102
=E88*100/$E$102
=E89*100/$E$102
=E90*100/$E$102
=E91^100/$E$102
=E92*100/$E$102
=E93* 100/$E$102
=E94* 100/$E$102
=E95* 100/$E$102
=E96*100/$E$102
=E97*100/$E$102
=E98* 100/$E$ 102
=E99*100/$E$102
=E100*100/$E$102
=E101*100/$E$102
=SUM(F86:F101)

Beta
Factor
=G60
=G61
=G62
=G63
=G64
=G65
=G66
=G67
=G68
=G69
=G70
=G71
=G72
=G73
=G74
=G75

Adjusted
DCGL
=G86*F86*D86/100
=G87*F87*D87/100
=G88*F88*D88/100
=G89*F89*D89/100
=G90-F90^D90/100
=G91^F91*D91/100
=G92*F92^D92/100
=G93*F93*D93/100
=G94*F94*D94/100
=G95*F95*D95/100
=G96*F96*D96/1 00
=G97^F97^D97/100
=G98'F98&D98/1 00
=G99*F99*D99/100
=G100-F100^D100/100
=G1O1*F1O1*D101/100
=SUM(H86:H101)



DCGL Calculation - 1

Receptor I

Isotope
Cm243
Pu241
Am241
Pu239
Pu238
U234

Source #
1
0.0012
0.0000315
0.00177
0.00171
0.00155
0.000519

total
mrem/pCi/m2
=SUM(B1 14:D1 14)
=SUM(B1315:D1 15)
=SUM(B116:D116)
=SUM(B 1 7:D1 17)
=SUM(B1 18:D118)
=SUM(Bl 19:0119)

dpm/100cm2
/mrem
=1/(E114*100)*2.2
=1/(EI15*100)*2.2
=1/(E116*100)*2.2
= I/(E 117* 100)*2.2
=1/(E1 18*100)*2.2
= 1 (E 1 19* 100)*2.2

DCGL
dpm/100cm2
/25 mrem
=F1 14*25
=F115*25
=F1 16*25
=F117*25
=F1 18*25
=F119*25

DCGL
dpm/100cm2
/15 mrem
=F1 14*15
=F115'15
=F116-15
=F117-15
=F118 15
=F119-15



1998 IOCFR61 mix

Ag1lOm
C-14
Ce-144
Co-57
Co-60
Cs-1 34
Cs-137
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

25mr dcgl
2.44
0.92
131

81.4
2.6
4.2

11.1
56400

1380
1.95
8.15

25900
9420

12
111

7.55

Sludge
4.4

0
0.11
0.02

41
0.23
14.2
8.4

2.95
0

2.56
0.02
0.73
0.11

0
0.8

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

SUR Avg
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

weighted % contrib
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

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

dose
1.18 AgIlOm
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

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

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

% 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

0.00
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

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

86.8
47.4
106

96.1
3200

98

0.03
0.03
0.02
0.01
0.49
1.77

0
0
0
0
0
0

0.015
0.015

0.01
0.005
0.245
0.885

0.00
0.00
0.00
0.00
0.00
0.01

20.22

0.0009
0.0016
0.0005
0.0003
0.0004
0.0447
100.00

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

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

0.00017
0.00019
0.00008
0.00005
0.00003
0.00903

2.194506

0.01I
0.01
0.00
0.00
0.00
0.41

100.00

0.00
0.00
0.00
0.00
0.00
0.10

25
Note: Isotopes with t1/2 <.5 yr not included

decay time
20

years
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1982 mix

AglOm
C-14
Ce-144
Co-57
Co-60
Cs-I 34
Cs-137
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

25mr dcgl Sludge
2.44 0.12
0.92 0
131 0.22

81.4 0
2.6 65.3
4.2 0.25

11.1 1.18
56400 0

1380 0
1.95 0
8.15 12.6

25900 0
9420 0

12 0.34
111 0

7.55 0.98

Conc
0.1

0
0.15

0
21.8
5.57
37.8

0
0
0

3.2
0
0

1.91
0

0.23

SL/R Avg weighted
0.11 0.05

0 0.00
0.185 0.00

0 0.00
43.55 16.75
2.91 0.69

19.49 1.76
0 0.00
0 0.00
0 0.00

7.9 0.97
0 0.00

% contrib
0.22
0.00
0.01
0.00

82.15
3.40
8.61
0.00
0.00
0.00
4.75
0.00
0.00
0.46
0.00
0.39

dose
0.06 Agl IOm
0.00 C-14
0.00 Ce-144
0.00 Co-57

20.54 Co-60
0.85 Cs-134
2.15 Cs-137
0.00 Fe-55
0.00 H-3
0.00 1-129
1.19 Mn-54
0.00 Ni-59
0.00 Ni-63
0.11 Sr-90
0.00 Tc-99
0.10 Zn-65

T1/2 yrs
6.90E-01
5.73E+03
7.81 E-01
7.42E-01
5.27E+00
2.06E+00
3.02E+01
2.68E+00
1.23E+01
1.57E+07
8.55E-01

7.50E+04
1.OOE+02
2.88E+01
2.14E+05
6.68E-01

decayed % with dk dose with dk
0.00000
0.00000
0.00000
0.00000
1.20734
0.00083
1.10962
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.05794
0.00000
0.00000

0.00
0.00
0.00
0.00

50.81
0.03

46.70
0.00
0.00
0.00
0.00

' 0.00
0.00
2.44
0.00
0.00

0.00
0.00
0.00
0.00

12.70
0.01

11.67
0.00
0.00
0.00
0.00
0.00
0.00
0.61
0.00
0.00

0
1.125

0
0.605

0.00
0.09
0.00
0.08

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

86.8
47.4
106

96.1
3200

98

0.01
0.02
0.02
0.01

0
0

0
0

0.01
0.01

0
0

0.005
0.01

0.015
0.01

0
0

0.00
0.00
0.00
0.00
0.00
0.00

20.39

0.00
0.00
0.00
0.00
0.00
0.00

100.00

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

25.00

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

0.00006
0.00013
0.00012
0.00010
0.00000
0.00000

2.376133

0.00
0.01
0.01
0.00
0.00
0.00

100.00

0.00
0.00
0.00
0.00
0.00
0.00

25
Note: Isotopes with t1/2 <.5 yr not included

decay time
20

years



1998 10C

Ag11Om
C-14
Ce-144
Co-57
Co-60
Cs-1 34
Cs-1 37
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

25mr dcgl
2.44
0.92
131
81.4
2.6
4.2
11.1
56400
1380
1.95
8.15
25900
9420
12
111
7.55

Sludge
4.4
0
0.11
0.02
41
0.23
14.2
8.4
2.95
0
2.56
0.02
0.73
0.11
0
0.8

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

SUR Avg
=(C3+D3)/2
=(C4+D4)/2
=(C5+D5)/2
=(C6+D6)/2
=(C7+D7)/2
=(C8+D8)/2
=(C9+D9)/2
=(C1 0+D10)/2
=(C1+D11)/2
=(C12+D12)/2
=(C13+D13)/2
=(C14+D14)/2
=(C15+D15)/2
=(C16+D16)/2
=(C17+D17)/2
=(C18+D18)/2

weighted
=E3/1B3
=E4/B4
=E5/B5
=E6/B6
=E7/B7
=E8/B8
=E9/B9
=E10/BI10
=E11/B11
=E12/B12
=E13/B13
=E14/B14
=E15/B15
=E16/B16
=E17/B17
=E18/B18

% 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

dose
=G3/1 00*25
=G4/1 00*25
=G5/1 00*25
=G6/100*25
=G7/100*25
=G8/100*25
=G9/1 00*25
=G10/100*25
=G11/100*25
=G 12/100*25
=G 13/100*25
=G 14/100*25
=G15/100*25
=G1 6/100*25
=G17/100*25
=G18/100*25

AgilOrn
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

T1/2 yrs
=252/365
5730
=285/365
=271/365
5.27
2.06
30.2
2.68
12.3
15700000
=312/365
75000
100
28.8
214000
=244/365

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

86.8
47.4
106
96.1
3200
98

0.03
0.03
0.02
0.01
0.49
1.77

0
0
0
0
0
0

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

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

=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)

=G20/100*25
=G21/100*25
=G22/1 00*25
=G23/1 00*25
=G24/1 00*25
=G25/1 00*25

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

432
28.5
87.7
24100
14.4
245000

=SUM(H3:H25)
Note: Isotop

decay time
20
years



I

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$29)
=Fl 0*EXP(-0.693/J1 0*$J$29)
=F11 *EXP(-0.693/J1 1*$J$29)
=F1 2*EXP(-0.693/J1 2*$J$29)
=F1 3*EXP(-0.693/J1 3*$J$29)
=F14*EXP(-0.693/J1 4*$J$29)
=F1 5*EXP(-0.693/J1 5*$J$29)
=F1 6*EXP(-0.693/Jl 6*$J$29)
=F1 7*EXP(-0.693/J 1 7*$J$29)
=F1 8*EXP(-0.693/J1 8*$J$29)

=F20*EXP(-0.693/J20*$J$29)
=F21 *EXP(-0.693/J21 *$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$26*1 00
=K4/$K$26*1 00
=K5/$K$26*1 00
=K6/$K$26*1 00
=K7/$K$26*100
=K8/$K$26*100
=K9/$K$26*100
=KI0/$K$26*100
=K11/$K$26*100
=K12/$K$26*100
=K13/$K$26*100
=K14/$K$26*100
=K1 5/$K$26*1 00
=KI6/$K$26*100
=K1 7/$K$26*1 00
=KI8/$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*1 00
=SUM(L3:L25)

dose with dk
=L3/1 00*25
=L4/1 00*25
=L5/1 00*25
=L6/1 00*25
=L7/100*25
=L8/1 00*25
=L9/100*25
=L10/100*25
=L11/100*25
=L12/100*25
=L13/100*25
=L14/100*25
=LI 5/100*25
=L16/100*25
=L17/100*25
=L18/100*25

=L20/1 00*25
=L21/100*25
=L22/1 00*25
=L23/1 00*25
=L24/1 00*25
=L25/1 00*25
=SUM(M3:M25)



Ag1lOm
C-14
Ce-144
Co-57
Co-60
Cs-134
Cs-1 37
Fe-55
H-3
1-129
Mn-54
Ni-59
Ni-63
Sr-90
Tc-99
Zn-65

25mr dcgl
=B3
=B4
=B5
=B6
=B7
=B8
=B9
=B10
=B11
=B312
=B13
=B14
=B15
=B116
=B1 7
=B318

1982 mix
Sludge Conc
0.12 0.1
0 0
0.22 0.15
0 0
65.3 21.8
0.25 5.57
1.18 37.8
0 0
0 0
0 0
12.6 3.2
0 0
0 0
0.34 1.91
0 0
0.98 0.23

SUR 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
=(C47+D47)/2
=(C48+D48)/2
=(C49+D49)/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

% contrib
=F34/$F$57*100
=F35/$F$57*100
=F36/$F$57*100
=F37/$F$57*1 00
=F38/$F$57*100
=F39/$F$57*1 00
=F40/$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

dose
=G34/1 00*25
=G35/100*25
=G36/1 00*25
=G37/1 00*25
=G38/100*25
=G39/100*25
=G40/1 00*25
=G41/100*25
=G42/1 00*25
=G43/1 00*25
=G44/1 00*25
=G45/100*25
=G46/1 00*25
=G47/100*25
=G48/1 00*25
=G49/1 00*25

T1/2 yrs
Ag110m =252/365
C-14 5730
Ce-144 =285/365
Co-57 =271/365
Co-60 5.27
Cs-134 2.06
Cs-137 30.2
Fe-55 2.68
H-3 12.3
1-129 15700000
Mn-54 =312/365
Ni-59 75000
Ni-63 100
Sr-90 28.8
Tc-99 214000
Zn-65 =244/365

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

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

0.01
0.02
0.02
0.01
0
0

0
0
0.01
0.01
0
0

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

=E51/B51
=E52/B52
=E53/B53
=E54/B54
=E55/B55
=E56/B56
=SUM(F34:F56)

=F51/$F$57*100
=F52/$F$57*100
=F53/$F$57*1 00
=F54/$F$57*100
=F55/$F$57*100
=F56/$F$57*100
=SUM(G34:G56)

=G51/100*25 Am-241
=G52/100*25 Cm-243
=G53/1 00*25 Pu-238
=G54/1 00*25 Pu-239
=G55/100*25 Pu-241
=G56/1 00*25 U-234
=SUM(H34:H5E

432
28.5
87.7
24100
14.4
245000

Note: Isotop

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$57*1 00
=K35/$K$57*100
=K36/$K$57*1 00
=K37/$K$57*100
=K38/$K$57*1 00
=K39/$K$57*1 00
=K40/$K$57*100
=K41/$K$57*100
=K42/$K$57*100
=K43/$K$57*100
=K44/$K$57*1 00
=K45/$K$57*100
=K46/$K$57*100
=K47/$K$57*1 00
=K48/$K$57*100
=K49/$K$57*1 00

=K51 /$K$57*100
=K52/$K$57*100
=K53/$K$57*100
=K54/$K$57*1 00
=K55/$K$57*100
=K56/$K$57*1 00
=SUM(L34:L56)

dose with dk
=L34/1 00*25
=L35/1 00*25
=L36/1 00*25
=L37/1 00*25
=L38/100*25
=L39/1 00*25
=L40/1 00*25
=L41/100*25
=L42/1 00*25
=L43/1 00*25
=L4411 00*25
=L45/1 00*25
=L46/100*25
=L47/100*25
=L48/1 00*25
=L49/100*25

=L51/100*25
=L52/1 00*25
=L53/1 00*25
=L54/1 00*25
=L55/1 00*25
=L56/1 00*25
=SUM(M34:M56)



gAF~dRI &
**********Data Base Summary for Waste Type FM-D-NA 179 **

........... As of 05113/1999.
Waste Characteristic Summary

Waste
Physical Form
Chemical Form
PArckage Type
Package Vol (Ft3)
Package Wt(Lbs)

: FM-D-NA
: Solid
: Metal Oxides
: RADLOK P-179
:179.4

10272.0

FILTER SLU Waste Volume(F[3)
Density(LbslFt3)
Waste Weight(Lbs)
Activated Metal
Sample Data Units

;1515.4
:56.6
:8852.0
:No
:uCifcc

Waste Stream Sample Information ''- *

Sample I number : 9811031-01 Sample Date : 1223/1 998

Summary of Waste Sample Data File

I

/

Nuclide I Sample Data I Abundance (Percent) Scaling Factor

- H-3 1.43E-02 2.95 2.08E-01

C-14 < 2.1 8E-03 <LLD> <LLD>

Cr-I5 1 9.65E-02 19.85 4.84E-01

-+ Mn-54 1.24E-02 2.56 6.23E-02

- Fe-55 4.06E-42 8.35 2.04E-01

Co-57 1.20E-04 0.02 6.04E-04
Co-58 ' 9.08E-03 1.87 4.56E-02

Co-60 1.99E-01 40.99 1.OOE+00
- Ni-59 I 9.84E-05 0.02 4.94E-04

-w Ni-63 3.54E-03 0.73 1.78E-02

e Zn-6s s.8t-03 0.80 1.95E-02

Sr-89 Te- 6.91E-04 0.14 1.OOE-02
) Sr-90 5.48E-04 0.11 (.95E-03

-4 Tc-99 ( 3.57E-05 <LLD> <LLD>
- Ag-110m 2.14E-02 1 4.40 I.07E-0 I

Sn-113 6.42E-05 0.01 3.22E-04

. 1-129 ( 8.33E-05 ILLE> .LLD

-5 Cs-134 1.13E-03 I 0.23 1.64E-02

, Cs-t37 I 6.89E-02 14.18 i.OOEiOO

Ce-141 z 1.54E-03 0.32 2.23E-02

Ce-144 1 5.13E-04 0.11 1.00E+00

- indicates LLD Value

/

/
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Waste
Physical Form
Chemical Form
Package Type
Package Vol (Ft3)
Package Wt(Lbs)

: FM-0-NA
: Solid
: Metal Oxidde
: RADLOK P-I79
:179.4
:10272.0

FILTER SLU Waste Volume(Ft3)
Density(LbsFt3)
Waste Weight(Lbs)
Actvated Metal
Sample Data Units

:156.4

:56 6:o852.0
:No
:uCi/cc

Waste Stream Sample Information "
Sample ID number . 9811031-01 Sample Dtate : 12/2311998

S****i'****d. summary of Waste Sample Data File ''- ..............'.....

< > - indicates LLD Value

E -d
eze:60 68 12 Ael
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**" A Data Base Summary for Waste Type BR-D-NA 179 ****w
............ As of 1111911998.

********~******* UWaste Characteristic Summary

Waste
Physical Form
Chemical Farm
Package Type
Package Vol (Ft3)
Package Wt(Lbs)

: BEAD RESIN
: Solid
: Metal Oxides
: RADLOK P 179
.1794
:8255.0

Waste Volume(Ft3)
Density(LbsFt3)
Waste Weight(Lbs)
Activated Metal
Sample Data Units

:156.4
:43.7
:6835.0
:No
:uCicc

*** S^**t *** * Waste Stream Sample Information *

Sample ID number : 98t1031-a1 SailiMe Date : 12123/1998

Summary of Waste Sample Data File **********I*******h*

Nuclide Sample Data
H-3 ,1.47E-02

C-14 < 2.18E-03
- Mn-54 5.69E-03

- Fe-55 1.55E-02
Fe-59 Li Y | 3.66E-03

Co-57 2.28E-05

Co.58 1.87E-03

- Co-60 8.25E-02
- Ni-59 4.1 OE-05
* Ni-63 1.56E-03
- zn-65 i 1 .21E-03

Sr-89 i 5.1OE-04
' 3.-SO 1.36E-04

Nb-95 )'rd 3.72E-04
; Tc-g9 ( 3.57E-05

' Ag-110m 4.03E.04

- 1.129 ( 8.33L-05

Cs-134 6.10E-04
Cs-137 3.17E-02

- Ce-144 3.43E-04
> U-2.4 8.61 E-03

Abundance (Percent) I Scaling FactorAbun ance(Per en r
f

8.67

cLLD>

3.35

9.14

2.16

0.01

1.10

48.63

0.02

0.92

a.71
0.30

0.08

0.22

<LLD>

0.24

<LLD--

0.36

10.70

0.20

5.07

4.63E-01

<LLD>

6.90E-02

1 .88E-01

4.44E-02

2.76E-04

2.27E-02

1.OOE+00

4.97E-04

1.89E-02

1.46E-02

1.61 E-02

4.27E-03

1.17E-02

<LLD>

4.88E-03

<LLO>

1.92E-02

1.OOE +o

1.OOE+00

o .OOE+00
5.0

< > - indicates LLD Value

, . <* ~. d ~e~e 6O 66 t2 sewj
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Waste
Physical Form
Chemical Form
Package Type
Package Vol (Ft3)
Package Wt(Lbs)

: BEAD RESIN
: Solid
: Metal Oxides
: RADLOK P-1 79
:179.4
:8255.0

Waste Volume(Ft3)
Density(LbsIFt3)
Waste Woight(Lbs)
Activated Metal
Sample Data Units

:156.4
:43.7
:6835.o
:No
:uCicc

Waste Stream Sample Infonnation '****

Sample ID number : 9811031-01 Sample Date : 12i23/1998

Summary of Waste Sample Data File . . . . . . .

IA

Nuclide Satmpl Data Abundance (Percentl SArlin^ C.-#-.

Pu-238

Pu-230

Pu-241

Am-241

Cm-242

Cm-243

- ._

I1.94E.06

I1.75E-00

1.78E-04

6.2SE-06

3.1 SE-06

2. 1OE-06

- -. .- 5 J - - -
r 0.00

0.00

0.10

0.00

0.00

0.00

-

5.66E-03

5.11E-03

5.19E.01

1 .8zE-02

9.31 E-03

6.1 3E-03

& ______________________ ______________________

< > - indicates LLD Value

G .d S e2C:60 66 IZ Re
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*~-*.***~-**z* ~DATA BASE '3UMrMAPY FOR WAS-TE TYPE _ *****7****.*
.. , ,,, .... I-:.-, 1.....

***** W.-STE CHA RACTERI STIC FILE W'AS T. DAT EJ:rIA-R **V +

RER INFORMATI)N CAL CUL .! INFO-RMAT :I

WASTE:L-FILTER SLUDGE
PHYSICAL FORtr,: S(OLLIrD
CHEMICAL FORM: CEMENT

WASTE VO)LU!ME(F-T3):
DENS I TY (LE.S/F_ ):
WASTE WEiGH'T(L':-,3:

1111.E

1135O. .-

A C."- GE
PACKAGE
PAC|KAGE

TYPE:STEEL LI NER
VoL(FT3): 170.0
WT(LBS): 133-300.0

LIMIT FACTOR: 1
SHIELD FACTOR:1.000

************* SUMMARY O-)F WASTE SAMPLE DATA FILE ******+*****

NUCLTDE SAMPLE ABUNDANCE
XATA ( PERCENT)

MEW/DIS
GAMMA

DOSE! PER CCE NT

CP-5i
MN-S 4
CO-56?
CO -60
FE-5s
S B- 12,
Ss-_125
ZN- 6 5
AG-I 10rt
SR-90NBR- 05

RU-.106
CS-;34
CS-137
CE-141
CE-144
SR-69
PU-_23 b
PU239/40
AM-241
CM-242
CM243/44

S.' 5E-03
4. 49E-02
1.57E-0E
2. 33E-01
3. 87E-03
1. 49E-03
2.05E-0-3
3.48E-03
4. 21E-04
1.23E-03
5. 92Q.-04
7.38c-03
6. 75E-04
4.22E-03
2. 52E-02
6. 04E-04
1. 68E-02
5. 7E-05
2.46E-05
2.8 1E-05
6.31E-05
7. 30E-05

_. . 42

12.60
.44

65.30
'1.06
.42
.57

. . 5

. 1

.17
. 07

.25
1.18
7.06

4.71
I02

.01
.01

4. , _

. 0 '

.022

7. 02E-04
1.06E-01
3. 52E-03
1. 63E+00
6. 59E-03
5.85E-03
1.61_-03
5 36E-07
1. 3-E03
0. 00E+00
1.26E-03
3. 31E-03
3.43E-03
6. 61E-03
4'. 87=-03
3. 37E-05
0. 00E+00
0. 00E+00
0. OOE+00
1. 73E-05
0.00E+00
0. OOE+00

. 04
5.94
.20

91.56
*7. _,I

.33

.09

.30

.00

.07
. 19
.19

. 3 /

.27

.00
0.00
'0.00
0.00

.00
0.00
0.00

AVERAGE GAMMA MEV:1 .76830



*-'--a****..*..* DTA I :ASt' -- ;1."' :Y' FOr: WASTE -Y 4:7 *I*C**.***.

WAST CHAACTE~ETI FIL (U SDA............. EL'M . **1*C

-~* WAt~STE CHAF>ACTER.I_, 'C FILE (WASDAT.D'nTi SEUlMnAR. *-****

RSR NFORMATION

WASnTE CONCENTRATE
PHYSI CAL F=ORM: SOLID
C-HErICAL =ORM,: CEMENT
PACKAGE TYPE:STEEL LINER
PACK\AGE- 'YL(FT3: 170. 0
PACAG E'sE WT(LE.S): 152'15.0

CALCULAT I ON INFPORMAT I Or

WASTE V'OLUME(fT3): 131.0
DENSITY(LBS/FT2): 101.0 .
WAS'TE WEIGHT(L'SS): 13300.0
LIMIT FACTOR: 1
SHIELD FACT-iR: 1.000

************* SUMMARY O;F WASTE SAMPLE DATA. FILE ***********

NU'CTLIDE AMPLE
DATA

ABUNDANCE

(PERCENT)
MEW/DIS
GAMMA

DO0 SE
( PERCENT)

MN~5

FE-5S*

SE 2 -1)

ZN-6 5

M. 1 i.Orri
SR-?0

'C. I 1 0_a-134
CS - 13 7
CE-141
CE- 44

SP 5w 22

PU239/40
AM-241
CMI-242
CM24- /44

I.42E-03
4. 47'-0_~
1 . OSE-04

0. 04E-02
53E-04

_. 64E-04
E. 51E-04
3. 20E-04

i6E-04
_. 7 a"-03

1. 45E-03
'.27E-05
3. 10E-04

* E-03
5.28E-02
2. 84E-04
2. 05E-04
3.49E-02
1.84E-05
7. 69E-06
2. 77E-06
4. 65E-06
4.28E-06

. ,08.- . 0-2,

.36
.19i C?

61

1. 91
1.04

07
.55

37.80

.15
25.00

.01

.00

. 00
.00

2.96E-04
2.69E-0_
6. 19E-04
5. 45E-01
_._0E-0_7
2. 65E-0-
1. 71E-03
1._6E-0-
1. 36E-03
0.00E+00
7.49E-03
5.05E-04
9.30E-04
7.8 0E-_2

.12E-021
1. 41E-04
2. 2lE-05
0.00E+00
0.00E+00
0.00E+00
4. 38E-06
0.00E+00
0.00E+00

.03
3.05
.07

6. E=S

. '1;

t I

. 00

306i -

5. 40=0. 00
. 00
. 00
.851

._

.00

0.00
0.00

0.00

AVERAGSE GAMMA ME'.: . 907
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Table I. SummarN of GM Ka values (L kg ') for each element by soil type.' b

Element Sand Loam Clay Organic

450.
900

1900
250
100

15
S
5

So80
5004 000

60
70

280
220
450
250

1
15
50
10

160
400

S
5

5'0
270

55

130
3;0
Soo

55
10
10
55
50
35

245
130
13

220
01

125
1 250

3s
130
100
200

1500
120

9 600

800450
50
20
30
40

8100
*18 000
1300

304 600
800

1500
800

S55
7SI750125

550
300

25
25

1 800
16 000

180
400

1 20036 000
tao

40
1000

150
500
110

80o
450

20
9Co

01

5003 300

15720
1 300
2 200

2 400

1808400
1 300

600
75

0
50

560
20 000

550
I500
1900

165
2 400
1 300

75180
'90

900
650
55
35

2 700
550
270

3 000
5100
9 100

270
60

800
250
740
180

1300
670
110

I2CO

1720
5 800
1 600

I OCO2 400
3 3CO

5 400
15 000
112 000

3 000
1500

18070
90

800
3 300
6 000
I000

270
270
600

5 400
3 000

25
200
SO
25

20002zooo
1 1001 200

90
6 600

22 000
670

7 300
1900
2 400

670
150

66 000
550

1 8C0
400

3 000
1600

150
3 300IS
1 900

89 000
410

2 600
1 600
7 300

600
' Values vith regular numbering are default values predicted using CRs.bValues vith italic bold numbering come from the literture.

matter and were either classic peat or muck soils, or thelitter horizon of a mineral soil.
If a time series of K, values was reported, we usedonly the Kd values for the longest time since these valueswould most closely approximate equilibrium conditions.

Only one value was entered for each soil reported in theliterature. For example, where Kd values were reportedfor the same soil for a range of soil:solution ratios, com-
peting cations, contact solution concentrations, or pHvalues, the results were In-transformed and averaged toprovide a single geometric mean (GM) value. The trans-
formation was justified because soil K<d 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-

.4

tions (GSDs) were determined for each element by soi
texture for the mineral soils and also for organic soils.

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

InKd= a+STEX+b(ln CR). (2 _

where a, b, and STEX are constants. The values for th
coefficients were a = 4.62, and b = -0.5. The followin.
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-e STEX values for each soil classification: sand. STEX-2.5!: loam, STEX = -1.26; clav, STEX = -0.84;id organic, STEX = 0. The full regression analysis, alliginal tables, and the references are given in Thibaultal. ( 1990) and can be obtained on diskette from the:thors.

RESULTS AND DISCUSSION

ctors affecting solute transport
The factors affecting element behavior in soil relateimarilv to speciation and reactiveness (Bond and Smiles388). Nonreactive elements do not interact with the solid:ase. and the Kd value is zero: this is the case with H. Ife element is reactive, it may behave either as an aniona cation. The relationship between the porewater andsorbed or exchangeable phases can be linear or nonlin-r. If this relationship is nonlinear, the distribution be-een the phases is best described by the Freundlich iso--rrm (Sheppard et al. 1987; Sheppard and Thibault90). If the isotherm is or is assumed to be linear, then- Freundlich and Kd models are equivalent. Other ad-.ption models are discussed in Rai and Zachara ( 1984).usual environmental concentrations. the differences:-een linear and nonlinear isotherms are often very'all. The simplicity of the Kd model and the lack of dataaccurately define the coefficient for the Freundlich iso-,rm favors the Kd model for preliminary or screeningvironmental assessments.

:ctors affecting Kd
Although much of the ancillary data needed to assess-rall trends in Kd values are not reported. soil texture-enerally available. The data for all elements were an-zed using analysis of variance (SAS 1985). This showed

._ 
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that in all elements, the texture of mineral soils did notaffect the Kd value. Certain elements. however. such asCe, Pu, Sr, and Zn, showed an increase in k1d values acrossthe whole texture range (Table I ). Other elements. suchas Am. Cm, Co, Cs. Mn, Np. Ra. and Ru, had the lowestKd values in sand soils, but showed no consistent trendfor loam and clay soils. Grouping the elements by Kd andsoil type emphasizes the variable dependence of the ele-ments on texture (Table 2). We have highlighted Tc, I.and U in Table 2 to illustrate some of the trends in thedata.
Including organic soils in this compilation adds an-other dimension of variation. Organic soils have an in-herentiv complicated chemistry, including a broad rangeof redox conditions. and have the potential to form com-plexes with contaminant elements entering the system.We have not included K& values determined under anoxicor anaerobic conditions because the greatest need is forinformation about predominantly unsaturated soils. It isthese unsaturated soils that are used for upland crop pro-duction, urban development. etc., and form some of thedirect exposure pathways to humans. The data for anoxicconditions can be found in the detailed report ofThibaultet al. ( 1990). Higher Kd values in organic soils were foundfor Ag, Am, Cd, 1, Ni, Np. Ru. Sr. and Th. compared tomineral soils. Kd values were similar between organic andmineral soils for Ce. Cm. Co. Cs. Fe. Mn. Mo. Pu, Tc.U, and Zn. Cerium and Pu are more affected by claycontent 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 Csconcentrations affected the Kd value more than any othersoil parameter. Enhanced Tc sorption with increasing or-ganic matter content has been reported previouslv (Shep-pard et al. 1990). and vet our data do not indicate that

Table 2. Grouping of elements by Kd values and soil type using GMs from this study. Default values are not shownhere. Technetium. 1, and U are highlighted to show the general trend with soil type.

This Study

K4 values
exp (u) Sand Loam Clay Organi c

1-10 Oflo,NP <'> (5)10-100 Ag,Cdco, Cd.Cr.Np, M0,NP ICr.Nn,Ru, svV
Sr1W

100-1 000 Ce, Cs, Fe,
Ni.PbPo,
Pu,Ra,Zn

Ag.Fe,Mn, Ag,Cd,Co, Cd Co.Cr,Po FeHn,Ni, Cs: S rV

1 000-10 000 Am,Cm,Th AmCe.Co, Am Cs.Pu,
CsPu.Zn RaTh'

Zn
> 10 000 Cm, Pb, Ra Ce

Ni,Np,Pu,
Zn

Ag, Am. Pb,
RuTh
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Appendix

Table A-I. Sand soil Kd values (L kg-).

Element * Observations a ab exp (.)c Range

A 
6.1 450Ag 12 4.5 1.8 90 2.7 to 1 000Am 29 7.6 2.6 1 900 8.2 to 300 0008. 
5.5 

250Bi 
4.6 100Br 
2.7 15C 3 1.1 0.8 5 1.7to71Ca 
1.8 5Cd 14 4.3 1.5 80 2.7 to 625Ce 12 6.2 1.6 500 40 to 3 968Cm 2 8.4 2.4 4 000 780 to 22 970

Co 33 4.1 2.8 60 .07 to 9 000Cr 15 4.2 2.1 70 1.7 to 1 729
Cs 81 5.6 2.5 280 0.2 to 10 000
re 16 5.4 2.6 220 5 to 6 000h 3 -2.7 0.4 0.06 0.04 to 0.1
Hf 

6.1 450Ho 
5.5 250I 22 0.04 2.2 1.0 0.04 to 81K 
2.6 1.5Mn 54 3.9 1.4 50 6.4 to 5 000Ho 15 2.0 1.1 10 1.0 to 52Nb 
5.1 160Ni 11 6.0 1.5 400 60 to 3 600Np 16 1.4 1.7 5 0.5 to 390

P 
1.8 5Pa 
6.3 550Pb 3 5.6 2.3 270 19 to 1 405Pd 
4.0 55Po 36 5.0 1.6 150 9 to 7 020Pu 39 6.3 1.7 550 27 to 36 000Ra 3 6.2 3.2 500 57 to 21 000Rb

Re 
2.3 10Ru 7 4.0 1.4 55 5 to 490Sb 

1 3.8 
45o3 

. 4.0 0.4 55 36 to 70Si 
3.5 35Sm 
5.5 245Sn 
4.9 130Sr 81 2.6 1.6 15 0.05 to 190Ta 
5.4 

220Tc 19 -2.0 1.8 0.1 0.01 to 16
Te 

4.8 125Th 10 8.0 2.1 3 200 207 to 150 000
U 24 3.5 3.2 35 0.03 to 2 200y 

5.1 170Zn 22 5.3 2.6 200 0.1 to 8 000
Zr 

6.4 600

a Mean of the natural logarithms of the observed values.b Standard deviation of the natural logarithms of theobserved values.
C Geometric mean rounded to two significant digits. Defaultvalues for v and exp (v) have been predicted using CRs fornuclides with no "# Observations."
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Rs = leeat = elpt- (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 estimated by using the following

equation (Clapp and Hornberger 1978):

R= 21Ksat) 2b (E.7)

where

I = infiltration rate (m/yr),

Ksat = saturated hydraulic conductivity (m/yr), and

b = soil-specific exponential parameter (dimensionless).

Representative values of K esat, and b for various soil textures are listed in Table E.2.

TABLE E.2 Representative Values of Saturated Hydraulic
Conductivity, Saturated Water Content, and the Soil-Specific
Exponential Parameter

Hydraulic Saturated Soil-Specific
Conductivity, Water Exponential

Texture Ksat (rn/yr) Content, esat Parameter, b

Sand 5.55 x 103  0.395 4.05
Loamy sand 4.93 x 0.410 4.38
Sandy loam 1.09 x 103 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 102 0.420 7.12
Silty clay loam 5.36 x 101 0.477 7.75
Clay loam 7.73 x 101 0.476 8.52
Sandy clay 6.84 x 101 0.426 10.40
Silty clay 3.26 x 101 0.492 10.40
Clay 4.05 x 101 0.482 11.40

Source: Data from Clapp and Hornberger (1978).
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TABLE E.7 Representative Porosity Values

Total Porosity, pt Effective Porosity, Pe

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 0.21-0.41 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.



ATTACHMENT 2

OYSTER CREEK NUCLEAR GENERATING STATION

SOURCES STORED ON BACK SITE



OCNGS Sources Stored On The Backsite
Exempt Quantity 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 4.5cm mini vial.
(used for daily calibration)

Emer. Prep
NEN FRAA (Bldg. 14) |11/01/1981 I 10 uCi | Cs-137 -Current Activity 7.5 uCi as of 6/94

-EP Source # 9

Training
S-3 Ed. Cen. Cabinet #4 Unknown 0.5 uCi TI-204 Model S-10 Backscatter Kit (1982)

-Deb Piana, Public affairs, used in demonstrations
KB-1 Ed Griffin Unknown Mixed Mn-54 = 1 uCi 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 Ed Griffin Unknown Mixed Po-210 = 0.1 uCi 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 Po-210 = 0.1 uCi 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

Licensed QuantityLC Sensed QuantrItyCal. Date Original Current
SCN Serial Number Isotope Date Acquired Activity Activity Location Custodian Notes
3801 53995-79 |Mixed Gamma 06/0211997106/05/1997 See NotesI See Notes Whole Body Counter R. Hurley Solid in 1.75 x 5.4cm Mini Vial.

.Manufacturer = Analytics.
Cd-1 09 = 5.2 Co-57 = .15 Ce-139 = .24 Hg-203 = .54
Sn-113=.41 Cs-137=.21 Y-88=.7 Co-60 = .33

55723-79 |Mixed gamma|o4/01/1998|05/13/19981 See Notes See Notes I Whole Body Counter I R. Hurley
l 

l

I
Solid in 1.75 cm x 5.4 cm Mini Vial
Manufacturer = Analytics.
Cd-109 = 5.39 Co-57 = .17 Ce-139 = .27 Hg-203 =.54
Sn-113=.44 Cs-137=.23 Y-88=.75 Co-60 = .35

Printed: Friday, October 15, 1999
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9. OYSTER CREEK NUCLEAR GENERATING STATION
9300-AOH-1201.0O-l

Radiological Investigative Report

. DATE OF OCCURRENCE /1-10 *8i TIME /3 o

. LOCATION, t t oa id It bsc 0s.A -
. DATE-SUBMITTE9 ,i-l5-2m TIME COJ0

II. PERSONNEL INVOLVED
* _____ _____ _____ : _ _ 137-S -QL' __ __ __ __ __ __ _

.7 . - i: R
3 w , . : !\ A j. . .; . _ . . _ _ _,. _ i _.: _ . . _ _ _ _ _ _.

NAME . S.S. EMPLOYER/DEPARTMENT

PREPARED BY:____ ____4_____ _ RESPONSIBLE DEPT. MGR.: .5-m T

III. BRIEF DESCRIPTON OF INCIDENT' I - i

/SIo e- 2Yci r i 1 ." LACj c~i"; >1oucem, awe-

>.fciev W ~rc brcvg' ove- to * Ar t; B. rc f- { -1be. Scrve

M -"l. *.- vo,

PREPARED BY: A...;.J/ 7 , 1 -dJ/l/- TITLE: ('CT

El-l

.. .
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IV. IHMEDIATE.CORRECTIVE ACTION lTAKEN AND RESULTS .
.. , _~ cSf, r- f N- c,-e IM x* o t, 41- T 6 C -q cc .0

.:
-

�: - :,�: .. .... d t ; , 4 . : �,., ;:. 1: 1�1- - .:� � ; ,:, �

-- I .{ .t - 7 .

PREPARED BY: ibY" L,->'''> 0
Z-e/ (1 ' 1

.:TITL£: Rcr
, .

V. REVIEW4ED" BY. ..r DATE/TIME:____ _/_/__/_

4 : RAD ENdINEER'REVIEN: <. , /7- . ATE/TIME: // $'Z'

-CHECK BLO .IF CRITIQUE REQUIRED .-

ial

VII. POSSIBLE CAUSES OF INCIDENT AND METHOOS FOR CORRECTING;

-: r

:PREPARED BY: TITL

VIII. COMMENTS

47/9'
RESPONSIBLE DEPT. HGR. _ _ _ _ _ _ _ _ _ _ _ DATE: ,/3cp$°

. X. .c4E~ &) , ,s g ' e j . - .VM '

RIX COE G EE RTIN ;TR.: -
:: ', :"-. ::- &- , , ,, ,45e44j;;, .,/s

~RADENIERH G.:-t / ' DATE: i3/Q

0I

61

X. CQM ¶ENT ;/ -q1L~ ~ ~Li i

-

.JOA ir, � -/', � Lv , I --

RAD CON DIRECTOR/DEPUTY DIR: MA ALL4- DATE:~2 f~
,, 

,

/ I
- -1 - - . -- .. . . . - . -
r - . . . . .-- 11A19 rSA ^^_ -_-
%it killial. Radhilogical EnginedVnq cc: Deputy Director Oyster Creek

Director of Plant Operations
Human Resources
Resmonsibe Dent. Mar. III
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: Nuclear 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 II: 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 RZRs resulting from the discovery of
contaminated materials outside of the RCA. It Is believed that some 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:

ZzE =MAXIMUM FIXED CONTAMINATION (CPM)

2 slings 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 piece 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.

Dann C. Smith
Ext. 2160

DCS:mz
DANN89/15
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RIR # ql-60-2

Truck 15611 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 years before he
became 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 mechat4ics tool boxes and found nothing (see
attached list).

H. Starbird

wpgrcs9l/6
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TRUCK # PLATE #

2813 XH34CD SAT
2792 XH95CC Locked Unchecked (Fire Truck MOB)
2790 XH94CC SAT
2926 XT13VT SAT
2930 XT80VV SAT
2842 XK922A SAT
2847 XH96CC SAT
2928 XT78TZ SAT
2817 XH71XH SAT
2796 SAT
2849 XK9OZA SAT
5165 XC85ZM SAT

TOOL BOXES

E14ON 1096/04-03-91
E14ON 1310/06-17-91

2846 XK91ZA
2728 ------
2726 ------
2767 XD8OBV
5611 HZ32
2919 XSZ4TB
2868 XR46DJ
2692 92077U
3640 XK39YX
2653 FCT1OG
2866 XR42OG
2790 XH94CC
2870 XR45DJ
2927 XT80TY

wpgrcs9l/7



u F 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.

Md . Slobodien

cc: Outage Command Center

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

A0000648 8 83
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RuJNuclear Memorandum

Subjet SURVEY OF VEHICLES LEAVING RCA Date January 7, 1992

Fro= C. A. Pollard - Manager RCFO Lccatiow Oyster Creek
6631-92-OOOIB

To: 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

W. J. Quinlan
Station Services Mgr.

/cr

cc: A. Judson
M. J. Slobodien
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EONuclear Memorandum

Subject: CONTROL OF CONTAMINATED TOOLS Date: December 24, 1991

From: M. J. SLOBODIEN
RAD CON DIRECTOR

Location: Oyster Creek
6630-91-0172

To: L. L.
R. J.

a_;. E .

Lammers - Plant Maintenance Director
Barrett - Plant Operations Director
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.

ml
Slobodien

Attachment

cc: J. J. Barton - Director OC

MJS9-91\24
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Memor andum

Subject.

From.

Control of Convcarinated Tools S a "e December 27, 1991

D. L. Pysher
Site Services Director, OC (Acting)

L*3c-~iton Oyster Creek
AIOO-91--PI18

To: J .K. Hadden
T. D. Jenkins

R .Luty

J. J7. 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 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 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 is
greatly appreciated.

D. L. Pysher

DLP/dh

attachment

cc: J. J. Barton

M. J. Slobodien

N 0648 (06-86)
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0.L.J INuclear Memorandum

Subject: CONTROL OF CONTAMINATED TOOLS Date: December 24, 1991

From: M. J. SLOBODIEN
RAD CON DIRECTOR

Location: Oyster Creek
6630-91-0172

To: L. L.
R. J.
J. E.

Lammers - Plant Maintenance Director
Barrett - Plant Operations Director
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.

M .Slobodien

Attachment

cc: J. J. Barton - Director OC
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