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C COMMENTS ON SAR AND DOSI ASSESSMENT

Response:

Geologic cross sections encompassing the Newburgh Heights area were nol
included in the available literature. However., other investigations have
determined that buried stream valleys exist ecast of the present Cuyahoga
River Valley which have accumulated thick beds of sediment. The portion
of the buried valley located in the Lake Plain Physiographic Province |is
filled with Lacustrine deposits and glacial till, and the bottom of the valley
is approximately at sea level.! The elevation of the bottom of the ravine at
the Bert site is approximately 640 feet msl and represents the top of the
Lacustrine Unit. Since the top of the Lacustrine Unit is at 640 feet msl and
the bottom of the stream valley is at sea level, approximately 640 feet of
clay is present to act as an aquiclude.

Response:

lhe mean of a population or set ol numbers is “a single number that
typifies a set of numbers, such as the arithmetic mean, the geometric mean,
or the expected value.”? The issue of importance is how the data points are
distributed above and below the mean value. If they are distributed
somewhat evenly, one may refer to this population as being "normally
distributed”. and the "arithmetic average" typifies the population.
However. il the members are clustered to only one side of the mean value,

one may no longer refer to this population as being normally distributed, [t

mav. on the other hand, exhibit another type of geometrie distribution
such as "lognormal”, which means that the "geometric average typifies the
population.

I'o determine how the uranium concentrations in samples collected at the
Bert and Harvard Avenue sites are distributed (e.g., normal, lognormal, o1




other) about some mean value, the method of D'Agostino was used.?

Figure 1 in Appendix B shows that the radionuclide concentrations at both
the Harvard and Bert Avenue sites "appear” to be distributed lognormally,
since they are clustered at the low end of the graph. From the D'Agostino

method, the following results are obtained:

| .:.\in(\rmal

Location Distribution Y-Statistic Range of
(Null Hypothesis) Significance

(n=0,08)
Bert Avenue Normal -56.958 -2.552 10 1.569
Bert Avenue Lognornmal -7.247 -2.552 to 1.569
Harvard Avenue Normal -17.978 -2.757 to 1,192
Harvard Avenue -5.680 -2.757 1o 1.192

At both sites the lognormal distribution provides a better fit for the
radionuclide concentrations than does a normal distribution. Consequentliy,
the "geometric" mean is a better representation of the mean uranium
concentration at both sites.

At the Bert Avenue site, the geometric mean concentration of 923 samples
is 89 pCi/g. At the Harvard Avenue site, the geometric mean concentration
of 306 samples is 36 pCi/g.  These mean values are reasonably
conservative because they were calculated only for those samples with
concentrations in excess of 20 pCi/g. Chemetron considers it unrealistic to
artificially skew the mean concentration further by weighting the
distribution toward those very few samples with concentrations in excess
of the mean,

In the equation for the mean concentration, the term s? is the variance and not the term "s" as

defined under the equation.

Response:
The typographical error in the definition of variance under the equation wili

be corrected to reflect s2.

3. Page 6. Appendix B, Volume of Material

In Section 2.1.1.1.1.1 and in Table 3-9, the volumes of material that will be disposed of in the
cells are provided. Provide a discussion and calculations of how the surface and subsurface
volumes were derived. Note also that Table 3-9 appears to be incomplete.

Response:

A discussion and calculations of how the surface and subsurface volumes
were derived was provided as the response to Comment 74 in Chemetron’s

3 D'Agostino, R. B., 1971, "An Omnibus Test of Normality for Moderate and Large Size Samples”,
Biometrika, S8:341-348.
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letter to Mr. Timothy C. Johnson dated February 7, 1994. The missing
values will be added (o Table 3-9,

The depth of the Harvard Avenue cell is stated to be three meters. In Section 2.1.1.1.1.1.1 the
depth is stated to be three feet. It appears that the correct depth should be three feet.

Response:

The depth of the Harvard Avenue cell is three feet. Appendix B will be
revised to reflect this change.

Please provide the bases for the estimated times needed to relocate the contaminated soils at the
Harvard Avenue and Bert Avenue sites.

Response:

The estimated times are based on our experience with similar remediation
projects involving excavation,

5. Pages 9-11. Appendix B, Potential Exposures Under Normal Operating Conditions

First Bullet: ~ Please provide additional justification for selecting the mass loading factor of 200
micrograms/cubic meter of air. The staff typically uses a mass loading factor of
565 micrograms/cubic meter for construction activities, which is referenced in
NUREG/CR-1759, "Data Base for Radioactive Waste Management, Vol. 3," to
evaluate potential airborne contamination.

Response:

The estimation of air concentration resulting from resuspension of soils is
an empirical process.  In view of present resuspension concepts and
models, the NCRP states the following:

"Healy recommends the use of a dust loading model that
combines the dust content in the air with the findings of
Anspaugh et al., that the concentration in soils could be related
to the concentration in air by assuming that the dust loading is
100 micrograms of the soil per cubic meter. Healy
recommended an increase to 200 micrograms/cubic meter to
allow for increased inhalation by those people working
outdoors in dusty occupations,”?

This value of 200 micrograms/cubic meter is greater than resuspension
values reported by Till for uranium in soil in Surrey, England and in sites

National Council on Radiation Protection and Measurements, "Exposures from the Uranium Series with
Emphasis on Radon and its Daughters", NCRP Report No. 77, 1987,



in New York.” With so many variables influencing resuspension (e.g.,
particle size, weathering of surface deposits, wind velocity, friction
velocity), Chemetron considers that the NCRP recommendation, if one
assumes constant and continuous dust loading along with continuous
personnel occupancy, is suitable for work with soils and results in a
conservative estimate of dose. It is for this reason, 200 micrograms/cubic
meter was selected as the input parameter for the Appendix B assessments
as opposed to the mass loading factor referenced in NUREG/CR-1759 for
construction activities.

Second Bullet: The respiratory rate is stated to be 20 1/min or 1.2 x 10-3 m3/hr. The
correct respiratory rate for 20 1/m is 1.2 m3/hr. The subsequent
calculations using the incorrect respiratory rate should be corrected.

Response:

The equations on pages 10 and 11 will be modified to reflect the re-
calculated CEDE’s of 7.5 millirem for the Bert Avenue site, and 1.92
millirem for the Harvard Avenue site. In addition, Table 3 on page 21 will
also be modified to reflect the correct values.

The dose calculations presented appear to consider only U-238. The doses from U-234 and U-235
should also be included.

Response:

The U-235 concentration at the Harvard Avenue site was reported by CRAU
in 1986 to be approximately one percent of the U-238 concentration in soil
samples.f’ Therefore, if U-235 is included in the dose calculations, it
contributes less than 5% to the total dose.

On the other hand, depleted uranium is obtained from byproduct tails or
residues from isotope separation. As a result of this extraction (separation)
process, only the following key radionuclides exist in the series:

U-238 — Pa-234 — Th-234

After physical or chemical separation occurs, the other daughters typically
found in the natural uraniom series will not return to a state of equilibrium
with the parent U-238 for many years. Therefore, U-234 is not considered
to be present in sufficient concentration to warrant inclusion in this
assessment.

The isotope U-235 and daughters will be included in the dose calculations,
and all applicable tables and figures will be modified to reflect the revised

values,
5 Till, J. E., "Radiological Assessment”, NUREG/CR-3332, 1983,
6 Boerner, A. J., "Preliminary Results: Chemetron-McGean Industrial Dump Site”, Oak Ridge Associated

Universities, March 27, 1986



ICRP, 1974 and FGR, 1988 should be included under the

Response:

The "References” section of Appendix B will be modified to include the
missing ICRP and the USEPA documents.

In Sections 3.1.5.1(1) and 3.1.5.3(1), it is stated that TLD measurement results are consistent with
background levels. Please provide references for the measured values of 60 millirem over three
months at the Harvard Avenue site, and less than 10 millirem at the Bert Avenue site. If the
background levels are 10-12 uR/hr, how can the ambient exposure levels between the Harvard
Avenue and Bert Avenue sites be so different?

Response:

In the Final Site Characterization Report, it states the foilowing for the
Harvard Avenue site:

"The environmental TLD results from Tech/OPS Landauer
indicated that with the exception of two TLD'S (east - 20
mrem, 7/15/90 to 10/14/90; and north -60 mrem, 1/15/91 to
4/14/91) all other TLD readings for the past six quarters were
reported to be minimal (<10 mrem per quarter). 10 mrem
represents the equipment minimum detection limit obtainable

due to electronic limitations." 7

To interject a conservative bias into the findings of Appendix B, the
maximum measured value of 60 millirem was taken to be representative of
the Harvard Avenue site.

For the Bert Avenue site, the Final Site Characterization Report states:

“The environmental TLD results from Tech/OPS Landauer, Inc.
indicates that all TLD readings for the past six quarters were reported
to be minimal (<10 mrem per quarter). These results are consistent
with background levels established by the control TLD also analyzed

quarterly,”®

Again, to interject a conservative bias into the findings of Appendix B, a
detection limit of 10 millirem, which is typical of environmental TLD, was
taken to be representative of the Bert Avenue site.

The calculations for external worker radiation doses of 14 millirem and 55 miliirem assured that
background exposure rates will be applicable during the construction operations. Since the

7 Dames & Moore, "Final Site Characterization Report, Harvard and Bent Avenue Sites, Newburgh Heights,
Ohio", June 15, 1992,
¢ ibid.



uranium concentrations in the contaminated material substantially exceed the background nuclide
concentrations, the basis for your assumptions are unclear. Please justify the exposure rate
assumptions you have made.

Response:

Even though the uranium concentrations in soil are greater than background
uranium concentrations, the results from TLD'S placed around the
perimeter of the sites, including locations directly over maximum measured
exposure rates, demonstrate that the average ambient exposure rate does not
differ significantly from background. This is explained by the fact that the
external exposure hazard from depleted uranium is not the limiting factor.

Please provide additional information regarding the suitability of using the CAP88PC code for
assessing the maximum dose to a member of the public. We understand that this code is
inappropriate for assessing doses at receptors located within 100 meters from the source.

Response:

Chemetron recognizes the limitations of the CAPS88PC computer code. The
basis for the code is a modified Gaussian plume equation for estimating
dispersion of radionuclides from points of release. The Gaussian plume
model is the one most commonly used in guidance documents, and
produces results that agree with experimental data as well as any model.
However, like all models, there are limitations. Generally speaking, the
Gaussian plume model is not applicable under conditions of low wind
speeds, complex terrain, spatial and temporal changes in wind velocity, and
deposition and transformation within the plume during travel. The
following table is a summary of the estimated uncertainty associated with
predictions from Guussian plume atmospheric dispersion modeling:?

Conditions Range of the ratio (Predicted/ Observed)
Highly instrumented site; ground-level centerline 08 -12
concentration within 10 km of a continuous point
source
Specific hour and receptor point, flat terrain, steady 01-10
meteorological conditions; within 10 km of release
point
Ensemble average (e g, monthly, seasonal, or annual 05.2
averages) for a specilic point; flat terrain, within 10
e km of release point
Mowhly and seasonal averages, flat terrain, 10 to 100 025 -4
km downwind
Complex terrain or meteorology (e.g., sea breeze 0.01 - 300
regimes)
Low wind speed, inversion conditions
Smooth, unforested terrain 513
Fiat, forested terrain 2?) - 40
Hilly, forested terrain 50 - 500

Miller, C. W., ed., "Models and Parameters for Environmental Radiological Assessments”, DOE/TIC-
11468, 1984, ‘



In each case, the greatest uncertainty tends toward over-estimates of
deposition/dose, rather than under-estimation.

Provide justification for using the average uranium concentration in the accident dose asscssment.
Since the trucking and truck fire accidents could occur with the trucks containing higher than
average concentrations, the highest soil concentration value reported in the Site Characterization
Report should be used.

Response:

See response to USNRC Comment No. 2. Since only 31 out of 923
samples collected at the Bert Avenue site have concentrations that exceed
the mean concentration of 89 pCi/g, and since at the Harvard Avenue site
only six out of 306 samples exceed the mean concentration of 36 pCi/g, it
is reasonable to select the average concentration as being representative of
all soils being moved. Furthermore, since the process of excavating soil
tends to homogenize contaminant concentrations, the mean concentration
would be more representative of the actual concentration in a vehicle.

Is the CAP88PC code valid for receptors located 10 meters from the source?
Response:
See response to USNRC Comment §.

Fifth Bullet: ~ The unit for the resuspension factor of 1 x 108 appears to be missing. We assume
the appropriate units are 1/m. (Also, see fifth bullet on page 14).
Response:

The fifth bullet on page 13 and the fifth bullet on page 14 will be modified
to reflect units of m*! for the resuspension factors,

Please provide flood plain information for the Harvard Avenue and Bert Avenue sites. If the sites
are in the 100 year flood plain, the doses, to workers and the public, resulting from site flooding
conditions, should be analyzed.

Response:
Flood plain information was included in Section 4.4.2 of the Final Site

Characterization Report. This section states that neither the Harvard or the
Bert sites are in the 100-year flood plain.

~J



9. Page 21, Appendix B, Table 3

Correct this table to reflect revised calculations based cu the above comments. The results of the
revised calculations should also be reflected in the radological control plan, site health and safety
plan, and emergency plan, as appropriate,

Response.

The appropriate corrections to Appendix B, Table 3, pursuant to the
Response to USNRC Comment No. 5 will be made. Likewise, the
radiological control plan, site heaith and safetv plan, and emergency plan
will be modified accordingly.

10. Appendix C, General
Provide a conceptuai sketch of the exposure pathways used in the dose assessment.
Response:

A sketch of the exposure pathways is included as Attachment 1.

11. endi Groundwater Parameters, Gener:

Groundwater parameters used in the analyses appear to be derived, in part, from the data presented
in Figures 1-16 and 1-17. Are these figures based on new groundwater data not presented in the
Final Site Characterization Report? If so, please provide these new data.

Response:

Groundwater parameters used in the analyses were derived from tabulated
data provided in Section 4.0 of the Final Site Characterization Report.
However, after further analysis it appears that more groundwater flows into
the site than described in the Final Site Characterization Report.

It appears that the Bert Avenue groundwater elevation curves, on Figures 1-16 and 1-17, depict a
groundwater sink, with groundwater entering from all four sides. It is our understanding that the
ravine drains toward a creek in the northeast corner of the site, and the groundwater elevation
curves should not be completely closed. Pleasc correct the curves or provide the groundwater
elevation data that support the diagrams.

Response:

The ravine does drain toward Burke Brook at the northeast portion of the
ravine. However, Burke Brook is channeled and buried between 40 and 50
feet below grade as it exits the ravine and enters the adjacent LTV property.
The ravine is also enclosed on all four sides and, therefore, will act as a
groundwater sink in all directions. Figures 1-16 and 1-17 will be revised
to more accurately depict groundwater flow, but the groundwater contour
lines will remain closed.



12. endix C, Genera

For the dose assessment, Chemetron used RESRAD Version 4.10, which was released in
September 30, 1991. There have been four subsequent revisions to the RESRAD. The most
recent version of RESRAD is Version 5.00, which was released on October 29, 1993. Please note
that, in the January 27, 1992, latter, to the NRC, Chemetron committed to using the latest
approved version of RESRAD for future runs. Therefore, please revise rour RESRAD analyses
Version 5.00 or justify why Version 4.10 is acceptable.

Response:

Chemetron was unaware of the availability of validated versions of
RESRAD hetween Version 4.10 and Version 5.00. Version 5.00 was
released only 10 days before Appendix C was issued. Therefore, there was
insufficient time to obtain and validate Version 5.00 for use in generating
this Appendix.

Since the time that Appendix C was submitted to the USNRC, a copy of
RESRAD Version 5.01 has been obtained and used, without validation, to
re-calculate the dose to the hypothetical farm family. The calculation was
performed using the input parameters described in response to Comment
17, below. Also, the calculation included U-235 as well as U-238 as
discussed in the response to Comment 5.

The maximum TEDE for the farm family members at the Harvard Avenue
and Bert Avenue sites are insignificant.  Summary results of the
calculations for the Bert Avenue site are included as Attachment 2. These
results wil’ be supplemented with those from the Harvard Avenue site
shortly.

13. Page 7. Appendix C. 2nd Bullet

This bullet indicates that the base of the Harvard Avenue cell will be 7.3m above the groundwater
table, and for the base of the Bert Avenue cell, 8.8 m above the groundwater table. Do these depths
to the groundwater table apply to the base of the cell or to grade level (see Sections 1.5.3.2 and
1.5.3.3)?

Response:
The bullet comment will be revised to indicate that after remediation, the
thickness of the unsaturated zone (measured from grade) is 7.3m at the

Harvard site, and 8.8m at the Bert Avenue site.

14. Page 7. Appendix C, 3rd Bullet

NRC policy is to perform dose assessments for unrestricted release assuming no cover depth,
since, under unrestricted use conditions, there will be 1.0 requirements in place to ensure that the
cover will be maintained for the 1000 year assessment period. Please revise the dose assessments,
taking no credit for the cover material.



Response:

The basis for the Branch Technical Position (BTP) maximum allowable
concentration for depleted uwranium of 300 pCi/g (Y-class) under Option 2
is that "under the worst modes of exposure including all significant
pathways, the maximum individual dose would not exceed 170 mrem/Yr to
any critical organ.” The critical organs addressed in the BTP are the lung
and the bone. Using ICRP 26 organ weighting factors to convert organ
dose to effective dose, the BTP organ dose limit is equivalent to a 20.4
millirem effective dose limit. The maximum TEDE calculated by
Version 5.01 of the RESRAD code when no credit is taken for a cover at

the Bert Avenue sites is 20.2 millirem.!” Thus, even if no cover is
installed on the property, the limiting condition of the BTP are still
preserved. Summary results of the calculations are included as Attachment
3. Preliminary calculations for the Harvard Avenue site yield similar
results, The summary results will be forwarded to the NRC shortly.

However, Chemetron considers the RESRAD calculation presented in
response to Comment 12, above, the proper assessment of radiation doses
to "reasonably maximally exposed” individuals (e.g., farm family
members) after remedial actions are complete. Under that scenario, the
covers, as described in the Remediation Plan, will be installed prior to
release of the sites, and they are assumed to erode at a rate of 6 x 10°5
meters per year. Hence, substantial cover remains even after 1000 years.
For an "intruder", to significantly exceed the doses in response to
Comment 12 would first require removal of the entire cover at either site
prior to constructing a home, growing vegetables, and grazing cattle. This
scenario is so unrealistic as to be beyond consideration as reasonable.

As requested, Appendix C will be modified to include assessment results
when no credit for the cover is taken at either site.

15. Appendix C. General

Because we can not allow credit to be taken for the effectiveness of the Bert Avenue under-drain
system for a 1000 year period, provide a dose assessment considering the effects of the
groundwater table rising to the level in the surrounding area (about 665 ft above MSL). See
Comment No. 18 in our letter to D. Sargent dated Decernber 23, 1993,

Response:

10

As stated in the Response to Comment No. 18 in Chemetron’s letter to
Mr. Timethy €. Johnson dated February 3, 1994, the scenario of
groundwater rising into the waste layer is unrealistic and is not included in
the design basis ol the cell.

s i - | 3 . T 2987 s
Consistent with Chemetron's response to USNRC Comment No. Sc, the initial presence of 235y, 238y,
and all pertinent daughter radionuclides are included in these resalts

10



16. Appendix C, Assessment Input Parameters

In your fax, dated December 17, 1993, and your letter to Mr. T.C. Johnson, dated December 22,
1993, you provided your justification for the input parameters used in the dose assessments,
Provide the rationale for your use of the RESRAD default values, and explain why these
parameters are applicable to the Harvard Avenue and Bert Avenue sites.

Response:

Rationales for the wuse of default values were provided in our
correspondence dated December 17, 1993. Default values were used when
site specific data were not available. Default values were either
conservative, national averages (as specified in RESRAD User's Guide), or
RESRAD detault calculations (values calculated by RESRAD from other
parameters.

Please provide the following information pertaining to the input parameters provided on December
17, 1993, and December 22, 1993;

HARVARD Avenue Site:
Parameter Names Value Provide/ Explain
Thickness (m) 3 Figure 2-3, Remediation Plan shows
approximately 1 m
Density of Cover 1.65 How was the average obtained?
Material (gm/cu cm)
Contaminated Zone 1.65 How was the average obtained?

Density (gm/cu cm)

Contaminated Zone Total 0.41 How was the average obtained?
Porosity

Contaminated Zone 0.69 How was the average obtained?
Hydraulic Conductivity
(m/Yr)

Contaminated Zone "B" 11.4 Provide Calculations
Jarameter

Saturated Zone Density 1.9 How was the average obtained?
(g/cu cm)

Saturated Zone Total 0.298 How was the average obtained?
Porosity

Saturated Zone Hydraulic 58 How was the average obtained?

i



“onductivity (m/Yr)

Saturated Zone Hydraulic 0.012
Gradient

Water Table Drop (2.23)
Rate (m/Yr)

Zone 1 Thickness (m) 7.3

Zone 1 Hydraulic 0.69
Conductivity (m/Yr)

BERT Avenue Site:

N V

Contaminated Zone 4900
Area (Sqm)

Length Parallel to 69
Aquifer (m)

Density of Cover 1.65
Material (gm/cu cm)

Contaminated Zone 1.65
Density (gm/cu ¢m)

Contaminated Zone 20
Hydraulic Conductivity
(m/Yr)

Contaminated Zone "B" 11.4
Parameter

Saturated Zone Density 1.65
(g/cucm)

Saturated Zone Total 0.33
Porosity

Saturated Zone Hydraulic 2500
Conductivity (m/Yr)

Saturated Zone Hydraulic 0.075
Gradient

Water Table Drop (0.62)
Rate (m/Yr)

Zone 1 Thickness (m) 8.8

How was the average obtained?
Pruvide Caleulations

Provide Calculations

How was the average obtained?

ovide/Explai
Provide length and wisth

Figure 2-6 gives 100 m (330 feet) - Clarily.
How was the average obtained?
How was the average obtained?

How was the average obtained?

Provide Calculations
How was the average obtained?
How was the average obtained?
How was the average obtained?
Provide Calculations
Provide Calculations

Is the bottom of cell at grade? (Figure 2-3)



Zone 1 Hydraulic 20 How was the average obtained?
Response:

See Tables 1 and 2 for the reguested explanations for each individual
perameter.



TABLE 1

RESPONSE TO COMMENT NO. 16

HARVARD AVENUE SITE
Parameter Name Value Justification
Thickness (m) 3 Correct Value is 'm. Parameter will be

corrected.

Density of Cover Material (g/cu cm) 1.65 Assuming that cover material would be
obtained locally, site specific data was used
as an estimate of the cover material density.

Contaminated Zone Density (g/cu cm) 1.65 Density data for sample HW-01 was used
as an estimate of contaminated zone density

Contaminated Zone Total Porosity 1.298 Porosity data from HW-01 was used as an
estimate of contaminated zone total porosity.

Contaminated Zone Hydraulic 0.69 Permeability data from HW-01 was used as

Conductivity (m/yr) an estimate of contaminated zone hydraulic
conductivity,

Contaminated Zone "B" Parameter 11.4 RESRAD automaticaily calculates this value
from specific input parameters

Saturated Zone Density (g/cu m) 1.9 Density data from HW-01 was used as an
estimate of saturated zone density,

Saturated Zone Total Porosity 0.298 Porosity data from HW-01 was used as an
estimate of saturated zone total porosity.

Saturated Zone Hydraulic 68 Hydraulic conductivities for HW-01, HW-02,

Conductivity (m/yr) and HW-03 were averaged.

Saturated Zone Hydraulic Gradient 0.012 From Figure 1-7:

(694-687.5)/542 = 0.012

Water Table Drop Rate (m/yr) 2.23 Average difference between the max. water
level and the min. water level:
(2.1645.144.8742.77)/4 = 2.73ft. (0.83m)
Value wili be corrected.

Zone 1 Thickness (m) 7.3 See Response to Comment No. 13,

Zone 1 Hydraulic Conductivity (m/yr) 0.69 Permeability data from HW-01 was used as

au estimate of Zone 1 hydraulic conductivity.

Page 1



TABLE 2

RESPONSE TO COMMENT NO. 16

BERT AVENUE SITE
Parameter Name Value Justification
Contaminated Zone Area (sq. m.) 4900 This is the correct area for the anticipated

waste volume within a 10-foot thick layer.
The Bert cell was over-designed.

However, additional waste placement
exceeding the anticipated waste volume is not
expected. Therefore, the specified contamin-
ated zone are is applicable and more
accurate.

Length Parallel to Aquifer (m)

69

According to the hydrogeologic data, the
long side is oriented perpendicular to ground-
water flow direction and, therefore, the
aquifer. The short side is parallel to the
aquifer. 69m is a conservative estimate of

of the side parallel to the aquifer.

Density of Cover Material (g/cu cm)

1.65

Assuming that cover materiai would be
obtained locally, site specific data was used
as an estimate of the cover material density.

Contaminated Zone Density (g/cu cm)

1.65

Density data for BB-44 & BB-45 were
averaged to estimate density.

Contaminated Zone Total Porosity

0.33

Porosity data for BB-45, BB-55, & BB-56
were averaged to estimate contaminated
zone total porosity.

Contaminated Zone Hydraulic
Conductivity (m/yr)

Conductivity data from BB-44 & BB-45
were averaged to estimate contaminated
zone hydraulic conductivity.

Contaminated Zone "B" Parameter

114

RESRAD automatically calculates this value
from specific input parameters.

Saturated Zone Density (g/cu m)

1.65

Density data for BB-44 & BB-45 were
averaged 10 estimate density.

Saturated Zone Total Porosity

0.33

Porosity data for BB-45, BB-55, & BB-56
were averaged to estimate contaminated
zone total porosity.

Saturated Zone Hydraulic
Conductivity (m/yr)

2,500

Average of all slug test data for Bert Avenue
site that was collected in the Undifferentiated

unit.

Page 1



TABLE 2

RESPONSE TO COMMENT NO. 16

BERT AVENUE SITE
Parameter Name Value Justification
Saturated Zone Hydraulic Gradient 0.075 Figure 1-12:

(667-638)/390 = .075

Water Table Drop Rate (m/yr) 0.62 Average of minimum and maximum water
levels from monitoring wells,

Zone 1 Thickness {m) 8.8 See Response to Comment No. 13,

Zone 1 Hydraulic Conductivity (m/yr) 20 Conductivity data from BB-44 & BB-45

were averaged to estimate contaminated
zone hydraulic conductivity.

Page 2
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Summary : Post-closure Pathways Analysis - Bert Avenue Site File: BERT-3.DAT
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' nonidu;\ Radicactivity Program, Version 5,01 02724794 15:41 Page 2
Summary : Post-closure Pathways Analysis - Bert Avenue Site File: BERT-3.DAT

Dose Conversion Factor (and Related) Parameter Summary
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4406000046884040404448000A0008884040044550A0A840A3440304A80044044006A504A0000440444400444048004A444484440444
A-1 ° Ground external gamma, volume DCF's, (mrem/yr)/(pCi/cm**3): *® & *
A1 ° Ac-227+0 , soil density = 1.0 g/cm**3 ® 2.760E+00 ° 2.760E+00 ° DCF1C 1,1)
A-1 ° Ac-227+D , soil density = 1.8 g/cm**3 ® 1,520E+00 * 1.520€+00 ° DCF1( 1,2)
A_‘ o L] L] o
A<1 ° Pa-231 , soil density = 1.0 g/cm**3 ® 2.210E-01 © 2.2106-01 ® DCFI( 2,1)
A-1 * Pa-231 |, soil density = 1.8 g/cm**3 ® 1.210E-01 ® 1.210E-01 ° DCFIC 2,2)
A.1 * ° Ll L
A-1 ° Pb-210+D , soil density = 1.0 g/cm**3 ® &,870E-03 * 4.B70E-03 ° DCFI( 3,1)
A1 " Pb-21040D , soil density = 1.8 g/cm**3 ® 2.310€-03 ° 2.3106-03 “ DCF1(¢ 3,2)
A,‘ o o ° L]
A-1 ° Ra-226+D , soil density = 1.0 g/cm**3 ® 1.550E+01 ° 1.550E+01 ° DCFI¢ 4,1)
A-1 ° Ra-226+D , soil density = 1.8 g/cm**3 “ 8.5606+00 ° B8.560E+00 ° DCFI( &,2)
A-1 °® ° ° °
A-1 ° Th-230 , soil density = 1.0 g/cn**3 ® 2.110E-03 * 2.110E-03 ° DCF1( 5,1)
A-1 " Th-230 , soil density = 1.8 g/cm**3 ® 1.030E-03 ° 1.0306-03 ° DCFI( 5,2)
A.1 s o o o
A<1 ° U-234 , 801l density = 1.0 g/cm**3 ® 1.580€-03 ° 1.580£-03 * DCF1( 6,1)
A1 ° U-234 , soil density = 1.8 g/cm**3 ® 6.970E-04 ° 6.9T0E-04 ° DCF1( 6,2)
A.‘ L] L] e o
A-1 ° U-235+0 , soil density = 1.0 g/cm**3 ® 8.940E-01 ° 8.940E-01 * DCFI( 7,1)
A<1 ° U-235+D , soil density = 1.8 g/cm**3 ® 4.900E-01 ° 4.900E-01 ° DCFI( 7,2)
A-1 ° ° ) e
A-1 ° U-238+D , soil density = 1.0 g/cm**3 ° 1.270E-01 ® 1.2706-01 ° DCF1( B,1)
A-1 ° U-238+D , soil density = 1,8 g/cm**3 * 6.970E-02 ° 6.970€-02 * DCFI( 8,2)
L o L] L3
A-3 ° Depth factors, ground external ganma, dimensionless: . = ¥

A-3 ° Ac-227+0 , soil density = 1.0 g/em**3, thickness = .15 m ® 7.900E-01 ° 7.900E-01 ° FOC 1,1,1)
A-3 ° Ac-227+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 9.700e-01 ° 9.700E-01 * fDC 1,2,1)
A3 ° Ac-227+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.0006+00 ° 1.000E+00 ° FDC 1,3, 1)
A3 ° Ac-227+D , soil density = 1.8 g/cm**3, thickness = ,15 m * 9.100-01 ° 9,100E-01 * FD( 1,1,2)
A-3 " Ac-227+D , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000£+00 ° 1,000E+00 * FDC 1,2,2)
A-3 ° Ac-227+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1,000£+00 ® 1.000E+00 ° Fo( 1,3,2)
A’} L] L] L 2

A-3 * Pa-231 , soil density = g/em**3, thickness = .15 m ® 7.900€-01 ° 7.900€-01 ° FO( 2,1, 1)
A-3 ¢ pa-2M . soil density = g/em**3, thickness = 0.5 ® 1.000E+00 * 1.000E+00 * fDC 2,2,1)
A3 ® pPas2¥ , soil density = g/cm**3, thickness = 1,0 m ® 1.000£+00 ° 1.000€E+00 * fD( 2,3,1)
A3 * Pa-231 , soil density = g/cn**3, thickness = .15 m ® 9.2006-01 * 9.2006-01 ° FO( 2,1,2)
A-3 " Pa-231 |, soil density = g/cm**3, thickness = 0.5 m ® 1.000E+00 ° 1.000€+00 ° fO( 2,2,2)
A-3 ° pPa-231 , soil density = g/em**3, thickness = 1.0 m ® 1.000E+00 ® 1,000€+00 ° fO( 2,3,2)
A.s L L] L o

A-3 ° Pb-210+D , soil density = g/cm**3, thickness = 15 m ® 8.800€-01 * 8.800E-01 ° fD(C 3,1,1)
A-3 ° pb-210+0 , soil density = 9/cm**3, thickness = 0.5 m ® 1.0006+00 ° 1.000E+00 ° fD(¢ 3,2,1)
A-3 ° Pb-210+0 , soil density = g/cm**3, thickness = 1.0 m ® 1.000E+00 ° 1,000E+00 ° FO( 3,3,1)
A-3 ° Pb-210+D , soil density = g/em**3, thickness = .15 m ° 9.700-01 ° 9.700€-01 * Fo¢ 3,1,2)
A-3  ° Pb-210+D , soil density = g/cm**3, thickness = 0.5 m ® 1.000£+00 ® 1.0006+00 ° FD(C 3,2,2)
A3 ° Pb-2104D , soil density = g/cm**3, thickness = 1,0 m ® 1.000€+00 ° 1.000E+00 ° Fo¢ 3,3,2)
A_s o L] o o
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Dose Conversion Factor (and Related) Parameter Summary (continued)

J ® Current ° ® Parameter
Menu ° Parameter ¢ Value ° Default ° Name
A8586684444040h54040004404400844460008000444008400840304848448400408464044880500406000000440880h048804A808444
A-3 ° Ra-226+D , soil density = 1.0 g/cm**3, thickness = .15 m ® 6.3006-01 ® 6.300E-01 ° FD( 4,1,1)
A-3 * Ra-226*D , soil density = 1.0 g/cm* 3, thickness = 0.5 m ¢ 9.200E-01 ° 9.200€-01 ° FO( 4,2,1)
A3 ® Ra-226#D , soil density = 1.0 g/cm**3, thickness = 1.0 m 1.000E+00 ® 1.000£+00 ° fD( 4,3,1)
A-3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = .15 m ® B8,500€-01 * 8,5006-01 ® FD( 4,1,2)
A-3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1.000€+00 ° FD( 4,2,2)
A-3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ? 1.000€E+00 * 1.000€+00 ° FD( 4,3,2)
‘,3 L) ° o o
A3 ° Th-230 , soil density = 1.0 g/cm**3, thickness = .15 m ® 9.300€-01 ° 9.3006-01 ° fFO( 5,1,1)
A3 ° Th-230 , soil density = 1.0 g/cm**3, thickness = 0.5 m ° 1.000E+00 * 1.000E+00 ° fFO( 5,2,1)
A-3 ° Th-230 , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1.000E+00 ° FD( 5,3,1)
A-3 ° Th-230 , soil density = 1,8 g/cm**3, thickness = .15 m ® 1.000E+00 ® 1.000£400 * ¥D( 5,1,2)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000E+00 ° 1.000E+00 ° fD( 5,2,2)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1,000E+00 * 1,0006+00 ° fFD( 7,3,2)
A,S L o . L]
A-3 ° U-234 ; soil density = 1.0 g/cm**3, thickness = .15 m ® 9.000E-01 * 9.000E-01 ° FO(C 6,1,1)
A-3 ° U-234 , s0il density = 1.0 g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1,000E+00 ° FD( 6,2,1)
A-3 ° U-234 , so0il density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000E+00 ° 1.000€+00 ° FO( 6,3,1)
A-3 ° U-234 , soil density = 1.8 g/cm**3, thickness = .15 m ? 1.000£+00 ° 1.000E+00 ° FOC 6,1,2)
A-3 ° U-234 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000E+00 ° 1.000E+00 ° FD( 6,2,2)
A-3 % U-234 . soil density = *.B g/cm**3, thickness = 1.0 m ® 1.000E+00 ° 1.000E+00 * FD( 6,3,2)
‘.3 L © ° o
A3 " U-235+D , soil density = 1.0 g/cn**3, thickness = .15 m ° 8.700E-01 * 8.700€-01 ° ¥O( 7,1,1)
A3 * U-235+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ¢ 1.000€E+00 ° 1.000E+00 * FD( 7,2,1)
A-3 ° U-235+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000E+00 ® 1.000E+00 ° ¢D( 7,3,1)
A-3 ° U-235+D , soil density = 1.8 g/cm**3, thickness = .15 m ° 1.000€+00 ° 1.000E+00 ° FD( 7,1,2)
A3 ° U-235+D , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000€+00 * 1.000E+00 * ¢D( 7,2,2)
A-3 ° U-2354D , soil density = 1.8 g/em**3, thickness = 1.0 m ® 1.000E+00 * 1.000E+00 * #n¢( 7,3,2)
‘.3 L o = o
A-3 ° U-238+D , soil density = 1.0 g/em**3, thickness = ,15 m ® 7.800E-01 ° 7.800E-01 ° FOC 8,1,1)
A-3 ° U-238+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.000E+00 ° 1.000€+00 ° FD( 8,2,1)
A-3 * U-238+D , soil density = 1.0 g/cm**3, thickness = 1,0 m ° 1.000€+00 * 1.000E+00 ° FO( 8,3,1)
A-3 ° U-238+D , soil density = 1.8 g/cm**3, thickness = .15 m ® 8.,800£-01 ° 8.800E-01 ® FO( 8,1,2)
A3 % U-23B4D , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1,000£+00 ° fO( 8,2,2)
A3 U-238+D |, seil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000E+00 * 1.000E+00 ° fD(¢ 8,3,2)

"

8-1 ° Dose conversion factors for inhalation, mrem/pCi ; » * =

B<1 ° Ac-227+D ® 6.700E+00 ° 6.700E+00 ® DCF2(¢ 1)
B-1 * pa-231 ® 1.3006+00 ° 1.3006+00 ° DCF2( 2)
B-1 ° Pb-210+D * 2.100E-02 ° 2.100E-02 * DCF2( 3)
B-1 ° Ra-226+D ® 7.900E-03 ° 7.9006-03 ° DCF2( 4)
B-1 ° Th-2%0 ® 3.200E-01 ° 3.2006-01 ® DCF2( 5)
B-1 * y-234 ® 1.300E-01 ® 1.300E-01 ® DCF2( 6)
B-1 ° y-235+p ® 1.200€-01 * 1.200€-C1 ° pCF2( 7)
B-1 * U-238+D ® 1.2006-01 ° 1.200E-01 ° DCF2( 8)
0-1 “ Dose conversion factors for ingestion, mrem/pCi: o 2 .

D1 * Ac-227+D ® 1.500E-02 ® 1.500E-02 ® OCF3( 1)
D=1 *® pa-231 * 1.100€-02 ° 1,100E-02 ° DCF3( 2)
D-1 ° pb-210+D ® 6.700E-03 ° 6.7006-03 ° DCF3( 3)
D1 ° Ra-226+0 ® 1.100€-03 © 1.100E-03 ° DCFIC &)
D-1 *® Th-230 * 5.300E-04 ° 5.300E-04 ° DCF3( 5)

D-1 ° Y234 ® 2.6006-04 ° 2.600E-D4 ° DCF3( 6)
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Douse Conversion Factor (and Related) Parameter Summary (continued)

. ® Current ° ® Parameter
Menu ° Parameter ®  value ° Default ° Name
4684ALA8AAAA0AAA5000480AA0A04AA0448845004480000400000004440A80A2840008040044008000544400400860440a000044844
D1 ° U-235+D ® 2.500E-04 ° 2.500E-04 ° DCF3( 7)
D-1 " U-238+0 ® 2.500E-06 ° 2.500€E-04 ° DCF3( 8)
L] o L Ll
o ° °

D-34 “ Food transfer factors:
D-34 ° Ac-227+D , plant/soil concentration ratio, dimensionless ® 2,500E-03 ° 2.500€E-03 ° RTF( 1,1)
D-34 ® Ac-227+D , beef/livestock-intake ratio, (pCisig)/(pCi/d) ® 2.000E-05 ° 2.000E-05 ° RYF( 1,2)
D-34 * Ac-227+D , milk/livestock-intake ratio, (pCi/L); pCi/d) ® 2,000€E-05 ° 2,0006-05 ° RYFC 1,3)
D.S‘ o o o °

D-34 ° Pa-231 , plant/soil concentration ratio, dimensionless * 1.000€-02 ® 1.000E-02 ® RTF( 2,1)
D-34 ° Pa-231 |, beef/livestock-intake ratio, (pCiskg)/(pCi/d) ® 5.0006-03 ° 5.000E-03 ° RTF( 2,2)
D-34 ° Pa-231 . milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 5.C00E-06 ° 5.000E-06 ° RTF( 2,3)
D'M o 2 L] o

D-34 ° Pb-210+D , plant/soil concentration ratio, dimensionless ® 1.000€6-02 ° 1,0006-02 ° RTF( 3,1)
D-34 ° Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 8.000E-04 ° 8.000E-04 ° RTF( 3,2)
D-34 ° Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 3.0006-04 ° 3.000E-04 ° RTF( 3,3)
0‘3‘ L] ° - o

D-34 ® Ra-226+D , plant/soil concentration ratio, dimensionless ® 4.000E-02 ° 4.000E-02 ° RTF( 4,1)
D-34 ° Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1.000E-03 ° 1.000E-03 ° RTF( 4,2)
D-34 ° Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 1.000E-03 ° 1.000E-03 ® RTF( 4,3)
0_3‘ L L] L o

D-34 ° Th-230 , plant/soil concentration ratio, dimensionless ® 1.000E-03 ° 1.000E-03 ° RTF( 5,1)
D-34 ° Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1,000€6-04 ° 1.000E-04 ° RTF( 5,2)
D-34 ° Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 5.0006-06 ° 5.000E-06 ° RTF¢ 5,3)
0.3‘ ° o ° ©

D-34 ¢ U-234 plant/soil concentration ratio, dimensionless ® 2.500€-03 ° 2.500€-03 ® RTF( 6,1)
D-34 * U-234 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ° 3.400E-04 ° 3.400E-04 © RTF( 6,2)
D-34 ° U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 6.000E-04 * 6.000E-04 ° RTF( 6,3)
D-34 *° o ’ .

D-34 " U-2354D |, plant/soil concentration ratio, dimensionless * 2.500E-03 ° 2.500€-03 ® RTFC 7,1)
D-34 ° U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} ® 3.400E-04 ° 3.400E-04 ° RTF( 7,2)
D-34 ° U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ? 6.000E-04 ° 6.000E-04 * RYFC 7.3)
0_3‘ ] ° o L]

0-34 ° U-238+D plant/soil concentration ratio, dimensionless ® 2.500E-03 ® 2.5006-03 ° RTF( 8,1)
D-34 ° U-238+0 beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 3,400E-04 ® 3.400E-04 ° RTF( 8,2)
D-34 ° U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * &.000E-06 ° 6.000E-04 ® RTF( 8,3)

-~

-

D-5 * Biocaccumulation factors, fresh water, L/kg: - o *
D=5 ® Ac-227+D , fish ® 1.500E+01 * 1.500E+01 ® BIOFAC( 1,1)
D-5 ° Ac-2274D , crustacea and mol lusks ° 1.000E+03 ° 1.000E+03 ° BIOFAC( 1,2)
D_s e L L] e
D-5 ° Pa-231 , fish ® 1.000E+01 ° 1.000E+01 ° BIOFAC( 2,1)
D-5 ” Pa-231 , crustacea and mollusks ® 1.100E+02 ° 1.100E+02 ° BIOFAC( 2,2)
o,s L) L] e L
D-5 * Pb-210+D , fish ® 3.000E+02 ° 3.0006+02 ° BICFAC( 3,1)
D=5 ° Pb-210+D , crustacea and mol lusks * 1.000E+02 ° 1.000E+02 ° BIOFAC( 3,2)
0.5 ° Ll o °
D-5 ° Ra-226+D , fish ° 5.000E+01 ° 5.000E401 ° BIOFAC( 4,1)
D<5 ° Ra-226+D , crustacea and mollusks ® 2.500E+02 ° 2,500E+02 ° BIOFAC( 4,2)
D.s L] o o o
B-5 ° Th-230 , fish ® 1.000E+02 ° 1.000€+02 ° BIOFAC( 5,1)
D5 ® Th-230 . crustacea and moliusks ® 5.000E+02 ° 5.000E+02 ° BIOFAC( 5,2)

o.s e ° o °
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Dose Conversion Factor (and Related) Parameter Summary (continued)

» ® Current ° ° Parameter
Menu ° Parameter ® Value *° Dpefault ° Name
88446448885 44004AA0A0AAAAAAA0NAAAGAAAAAAAS0AA404A400AA04448244404060040A008040640800040840040hadA80444484
D-5 *° uU-234 , fish ® 1.000€+01 ° 1.000E+01 °* BIOFAC( 6,1)
D-5 *° U-234 , crustacea and mol lusks ¢ 6,000e+01 ° 6.000E+01 ° BIOFAC( 6,2)
D,s ) ° 3 o
D-5 ® u-235+0 , fish ® 1.000€+01 ° 1.000€+01 ® BIOFAC( 7,1)
0-5 ° U-235+D , crustacea and mollusks ® 6.000E+01 ° 6.000E+01 ° BIOFACC 7,2)
0.5 L o Ll o
D-5 ° U-238+p , fish ° 1.000€+01 ® 1,000E+01 ° BIOFAC( 8,1)
D-5 " U-238+0 , crustacea and mollusks * 6.0C0E+01 ° 6,0006+01 ° BIOFAC( B,2)

CECOCURCEEEEPREEeCEoEEeEesREtieeteetrbicterrerbeedcsctrrirtotrettecoUrerrcidterbutciobebbtsslbtctpobttotsde
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Menu °

Site-Specific Parameter Summary

Parameter

02/24/94 15:41
File: BERT-3.0AT

User

Input

Page 6

Default

Used by RESRAD ® Pirameter
® (1f different from user input) °

A488000800808044480846084080044000H584405408400544400545648483088005640508408048004004048808044080800448046408458456584004844858444

ROMY *
RO11 °
RO11 *
RO11 *
RO11 *°
RO1Y *
RO11 ©
RO1T *
LUK

RO11 °

ROYY °
RO11 °©
RO1T *
RO11 °

RO12 *

RO1Z *°

RO12 *°
RO12 *

RO13 °
RO1S °
RO13 *
RO13 °

RO1X *

RO13 °

RO13 °
RO13 °
RO13 °
RO13 *
ROY3 ©
RO13 °
RO13 *
RO13 °
RO13 °
k013 °
RO13 ®

RO14 ©
ROYG ©
RO14 ©
ROY4 ©
ROY4 °
RO4 °

RO4 *

RO14 °

RO ©

RO14

RO1S °

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)

Times for calculations (yr)

Times for calcutations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Times for calculations (yr)

Initial principal radionuclide (pCi/g): U-235
Initial principal radionuclide (pCi/g): U-238
Concentration in groundwater (pCi/L): U-235
Concentration in groundwater (pCi/L): U-238

Cover depth (m)

Density of cover material (g/cm**3)

Cover depth erosion rate (m/yr)

Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated 2one total porosity

Contaminated zone effective porosity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runoff coefficient

Watershed area for nearby stream or pond (m**2)
Accuracy for water/. ni! computations

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

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)
Individual's use of groundwater (m**3/yr)

Number of unsaturated zone strata

® 4.900€+03 ° 1.000E+06 ©
® 3.000€+00 ° 2.000€+00 *

€.900€+01
1.500€+01
0.000€+00
1.000€+00
3.000€+00
1.000g+01
3.000£+01
1.000€+02
3.000€+02
1.000£+03
3.000e+03
1.000€+04

8.700€-01
8.700e+01
not used
not used

4.000£+00
1.650E+00
6.000€-05
1.650E+00
1.200E-04
3.300€-01
2.000€-01
2.000E+01
1.140€+01
not used
6.000€-01
8.700e-01
0.000E+00
overhead
4.000E-01
1.000E+06
1.000E-03

1.650E+00
3.300e-01
2.000F-01
2.5006203
7.500€-02
5.300E+00
6.200E-01
1.000E+01
ND

not used

o

1.000€+02
3.000£+01
0.G00€E+00
1.000€+00
3.000€+00
1.000&+01
3.000e+01
1.000E+02
3.000E+02
1.000E+03
3.000€+03
1.000E+04

0.000E+00
0.000E+00
0.000E+00
0.000€+00

0.000E+00
1.500€+00
1.000€-03
1.500E+00
1.000£-03
4.000€-01
2.000E-01
1.0G0E+01
5.300E+00
8.000E+00
5.000E-01
1.000E+00
2,000E-01
overhead

2.000E-01
1.000E+06
1.000€-03

1.500E+00
4. 000E-01
2.000&-01
1.000E+02
2.000E-02
5.300E+00
1.000€-03
1.000€+01
ND

2.500€+02
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®T(10)

S8
® 81( 8)
"WIC T
¢ Wi 8)

® COVERO
° DENSCV
° vev

° DENSCZ
ll | 4

* TPCe

® EPCL

® HCCZ

* BCZ

¢ HUMID
® EVAPTR
® PRECIP
Rl

¢ IDITCH
® RUNOFF
° WAREA
-

° DENSAG
*-TP8Z

® EPSZ

* HCsZ

® HGWT

° BSZ
Rl

° DWIBWT
® MODEL
® uW

° NS
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l Site-Specific Parameter Summary (continued)

o ®  User o # Used by RESRAD ® Parameter
Menu Parameter ®  Input  ° Default ° (If different from user input) ° Name
8884a¢A08AAAEA0AAAA0AAAAAAAAAAAAAABAAAAA44A84A000A080ACHH0AA644086680046884850604088058088580A05004584004068840630043454054544
§ RO1S ® Unsat. zone 1, thickness (m) ° B8.800E+00 ° &.000E+00 ® san °H(
| RO1S ° Unsat. zone 1, soil density (g/cm**3) ® 1.910€E+00 ° 1.500£+00 * wa “ DENSUZ(1)
| RO1S ° Unsat. zone 1, total porosity ° 3.3006-01 * 4.000E-01 * ave ° TPUZ(1)
| RO15 ® Unsat, zone 1, effective porosity ® 2.000E-01 ° 2.000E-01 ° “ee ® EPUZ(1)
| RO15 ° Unsat. zone 1, soil-specific b parameter ® 5.3006+00 ° 5.300E400 ° sen ° BUZ(1)
| RO1S © Unsat. zonme 1, hydraulic conductivity (m/yr) ¢ 2.000E+01 © 1,000E+01 © “vs ® HCU2(1)
° N o o o
| RO16 ° Distribution coefficients for U-235 ' o . ’
5 ROY6 °  Contaminated zone (cm**3/g) ® 5.000E+01 ° S.000E+01 ° ana ® peNuce( 7)
RO16 °  Unsaturated zone 1 (cm**3/g) ® S.000E+0: ® 5.C00£+01 ° “ee ° peNUCY( 7,1)
RO16 °  Saturated zone (cm**3/g) ® 5.000E+01 ® S.000€+01 * ~ee ® DCNUCS( 7)
| RO1S *  Leach rate (/yr) ® 0.000E+00 * 0,000E+00 ° 8.,408E-04 ® ALEACH( 7)
; RO16 °  Solubility constant ® 0.00CE+00 ® D.000E+00 ° not used ® SOLUBK( 7)
° L] ° L] o
| RO16 ° Distribution coefficients for U-238 i # = "
| RO16 °  Contaminated zone (cm**3/g) * 5,000€+01 ° 5,000€+01 ° ses ° DCNUCC( 8)
| RO16 °  Unsaturated zone 1 {cm**3/g) * 5.000E+01 ° 5.000€+01 ° ssu ° DCNUCU( 8,1)
RO16 *  Saturated 20ne (cm**3/g) * 5.000E+01 ® 5,.000+01 © =4 ® DCNUCS( 8)
| RO16 °  Leach rate (/yr) ® 0.0006+00 ° 0,000E+00 ° 8.408E-04 ® ALEACK( 8)
RO16 °  Solubility constant ® 0.000E+00 ° 0.000€+00 ° not used ¢ SOLUBK( 8)
o ° 5 ° o
| RO16 * Distribution coefficients for daughter Ac-227  ° N N g
| RO16 *  Contaminated zone (cm**3/g) ® 2.000E+01 ° 2.000E+01 ° e ¢ pewuce 1)
RO16 *  Unsaturated zone 1 (cm**3/g) ® 2.000E+01 * 2.000E+01 ° ns ® DeNucue 1,1)
RO16 *  Saturated zone (cm**3/g) ¢ 2.000E+01 * 2.000€+01 ° = ® DCNUCS( 1)
RO16 °  Leach rate (/yr) ® 0.000E+00 ° 0.000€+00 ° 2.092E-03 ® ALEACH( 1)
RO16 *  Sclubility constant ° 0.000€+00 ° 0.000€+00 ° not used ° soLuBK( 1)
o L L L e
RO16 ° Distribution coefficients for daughter Pa-231 ) . . ¥
RO1% °  Contaminated zone (cm**3/g) ° 5.0006+01 ° 5.000€+01 ° sen ® peNuCet 2)
RO16 ° Unsaturated zone 1 (em**3/9) ? 5.000E+01 * 5.000g+01 * “-e ? DENUCUC 2,1)
ROY6 °  sSaturated zone (cm**3/g) * 5,0006+01 ° 5.000E+01 *® e ? DCNUCS( 2)
R0O16 °  Leach rate (/yr) ® 0.0006+00 ° 0.000€+00 ® 8.408E-04 ® ALEACH( 2)
| RO16 ®*  Solubility constant * 0.000€+00 * 0.000£+00 ° not used ® SOLUBK( 2)
RO16 * Distribution coefficients for daughter Pb-210 . . ¥ »
| RO1E °  Contaminated zone (em**3/g) * 1.000E+02 “ 1.000E+02 ° “ue ° pewuce( 3)
k016 *  Unsaturated zone 1 (cm**3/g) * 1.000€+02 * 1,000E+02 ° “- ¢ DONUCUC 3,1)
RO16 °  “aturated zone (em**3/q) * 1.000E+02 ° 1.000E+02 * see ® DCNUCS( 3)
ROY6 *  Leach rate (/yr) ® 0,000E+00 ° 0.000E+00 ° 4,2116-04 ® ALEACH( 3)
RO16 ®  Solubility constant ® 0.C00E+D0 ° 0.000E+00 ° not used ® SOLUBK( 3)
L] - L] e v
RO16 ° Distribution coefficients for daughter Ra-226 = N ¥ .
RO16 *  Contaminated zone (cm**3/g) ° 7.000€+01 ° 7.000E+01 ° .- “ peNUCC( &)
RO16 °  Unsaturated zone 1 (cm**3/g) ® 7.000€+01 * 7.000€+01 ° “en ® DCNUCUC 4,1)
RO16 °  Saturated zone (cm**3/g) * 7.0006+01 * 7.000€+01 ° * DCNUCS( 4)
RO16 ®  Leach rate (/yr) ® 0.000E+00 ° 0.000E+00 ° 6.012E-04 ® ALEACH( 4)

RO16 *  Solubility constant * 0.000E+00 ° 0.000E+00 ° not used ¢ SOLUBK( &)
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Site-Specific Parameter Summary (continued)

e ¢ User o ' Used by RESRAD ® Parameter
Menu ° Parameter * Input ° Default ° (If different from user input) ° Name
408486400 440008008A0080404444A404044006040AA845A0A40A40A004€4404004000A0040044404000400004A0A50AA00AAA00ASAANAAAAAAACALAAAGAAAAAAAA
RO16 ° Distribution coefficients for daughter Th-230 x " * .

ROY6 ° Contaminated zone (cm**3/g) ® 6.000E+04 ® 6.000E+04 ° o & ® DENULC( 5)
ROV6 *  Unsaturated zone 1 (cm**3/g) ® 6.0006@04 * 6.000€+04 ° ses ® DCNUCUC 5,1)
RO16 °  Saturated zone (cm**3/9) ® 6.000E+04 ° 6,000E+04 ° TN ® DCNUCS( 5)
RO16 *  Leach rate (/yr) ® 0.000E+00 ° 0.000E+00 ° 7.030e-07 ® ALEACH( 5)
R0O16 ® Solubility constant ® 0.000£+00 * 0.000E+00 ° not used ® SOLUBK( 5)

L] ° o s °
RO16 ° Distribution coefficients for daughter U-234 s " - 1
RO16 ° Contaminated zone (cm**3/g) ® 5.000€+01 * 5,000€+01 ° cwe ® DCNUCC( 6)
ROT6 °  Unsaturated zone 1 (cm**3/9) ¢ 5.000E+01 ° 5.000E+01 ® e ¢ DCNUCY( 6,1)
kC16 °  Saturated zone (cm**3/g) ® 5.0006+01 ° 5.000€+01 ° wme ® DCMUCS( 6)
ROVE °  Leach rate (/yr) ® 0.000E+00 ° 0.000E+00 ° 8.408E-04 “ ALEACH( 6)
RO16 °  Solubility cunstant ® 0.000E+00 * 0.000€+00 *° not used ¢ SOLUBK( 6)

° L] L] o °
RO17 ° Inhalation rate (m**3/yr) * 8.400E+03 © 8.400€+03 ° sas “ INMALR
RO17 ° Mass loading for inhalation (g/m**3) ¢ 2.000E-04 ° 2.000604 ° s ® MLINKH
RO17 ° Dilution length for airborne dust, inhalation (m)® 3.000E+00 ° 3.000€+00 ° “ns ° M
ROV7 * Exposure duration ® 3,0006+01 ® 3.000E+01 ° sas * &0
RO17 * Shielding factor, inhalation ® 4.000E-01 * 4.000€-01 ° v ® SHF3
RO17 ° shielding factor, external gamma ® 7.0006-01 * 7.000€-01 * wes ° SHF1
RO17 * Fraction of time spent indoors ® 5.000£-01 * $.000€-01 ¢ s ® FIND
ROIT ® Fraction of time spent outdoors (on site) * 2.5006-01 ° 2.500€-01 ° ave ® FOTD
RO17 ° Shape factor, external gamma ® 1.000E+00 * 1.000E+00 ° wsa *

RO17 * Fractions of annular areas within AREA: o ¥ L *

RO17 ® Outer annular radius (m) = «(1/0) ° not used ° 1.000E+00 °® son ° FRACA( 1)
RO17 *  oOuter annular radius (m) = «(10/0) ® not used ° 1,000E+00 ° *se ¢ FRACA( 2)
RO17 *  Quter annular radius (m) = «(20/D) ® not used ° 1,000E+00 ° ses ® FRACA( 3)
RO17 ©  Outer annular radius (m) = «(50/0) ® not used ° 1.000E+00 *° snw ® FRACA( &)
RO17 *  Outer annular radius (m) = «(100/D) ® not used ° 1,000E+00 ° . ® FRACA( 5)
RO17 ®  Outer annular radius (m) = «(200/D) ® not used ° 1.000E+00 ° “sn ° FRACA( 6)
ROV7 *  outer annular radius (m) = «(500/0) ® not used * 1,000E+00 ° Lol ® FRACAC 7)
RO17 *  outer annular radius (m) = «(1000/0) ® not used ° 1,000£+00 *° oun ® FRACA( 8)
RO17 *  Outer annular radius (m) = «(5000/0) ® not used °© 1,000E+00 ° ses * FRACA( 9)
RO17 °  Outer annular radius (m) = «(1.E+04/D) ® not used ° 1.000E+00 ° . ® FRACA(10)
RO17 ®  outer annular radius (m) = «().E+05/D) * not used *° 0,0006+00 °© s ® FRACA(11)
RO17 *  OQuter annular radius (m) = «(1.E+06/D) ° not used ° 0,000E+00 * wee ® FRACA(12)
RO18 * Fruits, vegetables and grain consumption (kg/yr) ° 1.600E+02 * 1.600E+02 * “se * DIET(Y)
RO1B * Leafy vegetable consumption (kg/yr) ® 1.400E+D1 * 1.400E+01 °© - ® DIET(2)
RO18 ° Milk consumption (L/yr) ® 9.2008+401 * 9.200£+01 *© s ® DIET(3)
RO18 ° Meat and poultry consumption (kg/yr) ® 6.300E401 ® 6,.300E+01 © -en ° DIET(4)
ROYB * Fish consumption (kg/yr) ® 5.400E+00 * 5,400€+00 * swa ® DIET(5)
ROTB * Other seafood consumption (kg/yr) ® 9.000E-01 ° ©.000E-01 *° - ® DIET(6)
RD18 ° Soil ingestion rate (g/yr) ? 3.650E+01 ° 3.650E+01 ° © SoIL
RO18 ° Drinking water intake (L/yr) ® 4. 100E+02 ° 5.100E+02 ° s ® DW!

RO18 ® Contamination fraction of drinking water * 1.000€E+00 ° 1.000€+00 ° sna “ FOW

RO18 ° Contamination fraction of household water ® 1.000E+00 ° 1.000E+00 ° ~ee ® FHHW

RO18 ® Contamination fraction of livestock water ® 1.000E+00 ° 1.000E+00 * .e= ® FLW

R018 ° Contamination fraction of irrigation water * 1.000E+00 ° 1.000E+00 *° . o= ® FIRW

R018 * Contamination fraction of aguatic food * 5.000E-01 * 5.000€-01 ° “sa ° FRY

RO18 ° Contamination fraction of plant food oy | L | ’ 0.500E+00 ® FPLANT
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. °  User * 8 Used by RESRAD ®  Parameter
Menu ° Parameter ®  Input ° Default ° (If different from user input) ° Name
43448€48040640494060800040446060646860086408086088836484488808580445860404040A045068444585448448645440400444848884446454445505864564
RO18 ° Contamination fraction of meat *s1 2.1 o 0.245E+00 ® FMEAT
RO18 * Contamination fraction of milk E | °-1 ¥ 0.245€+00 ® FMILK

L] o L 2 o o
RO1? ° Livestock fodder intake for meat (kg/day) * 6.800E+01 ° 6.800€+01 *® - ® LFIS
RO19 ° Livestock fodder intake for milk (kg/day) ® 5.500€+01 ° 5.5006+01 °© —as °LF16
RO19 * Livestock water intake for meat (L/day) ® 5.0006+01 ° 5.000E+01 ® we ° WIS
RO19 ° Livestock water intake for milk (L/day) ® 1.600E+02 ° 1.600E+02 ° se- ° LWlé
RO19 ° Livestock soil intake (kg/day) ¢ 5.000€-01 * 5.000g-01 ° sas * L8}
RO19 * Mass loading for foliar deposition (g/m**3) ® 1.000£-04 * 1.000E-04 ° “en ® MLFD
RO19 ° Depth of soil mixing layer (m) * 1.500€-01 * 1.500-01 ° “sa “ DM
RO19 ° Depth of roots (m) ® 9.000€-01 ° 9.000e-01 ° v ° DROQT
RO19 ° Drinking water fraction from ground water ® 1.000E+00 ° 1.000€+00 ° nen * FGWOW
RO19 “ Household water fraction from ground water ® 1.000€+00 * 1.000€+00 ° “va ® FOWHH
RO19 * Livestock water fraction from ground water ® 1.000E+00 ° 1.000E+0D ° s ° FGWLW
RO1? ° Irrigation fraction from ground water ® 1.000£+00 ° 1.000E+00 ° S ° FGWIR

° ® e o °
€14 ° C-12 concentration in water (g/cm**3) ® not used * 2.000g-05 ° .us ° CI12WIR
€14 * C-12 concentration in contaminated soil (g/g) ® not used * 3,0006-02 ° e ¢ c12cz
C14 ° Fraction of vegetation carbon from soil ® not used ° 2.000€-02 * vow ° CSoIL
Cl4 * Fraction of vegetation carbon from air ® not used ° 9.800-01 ° ses ® CAIR
C14 ° C-14 evasion layer thickness in soil (m) ® not used * 3,000£-01 ° sn * DMC
€14 ° C-14 evasion flux rate from soil (1/sec) ® not used ° 7.000E-07 ° A ° EVSN
€14 ° C-12 evasion flux rate from soil (1/sec) ® not used ° 1,0006-10 ° “an ? REVSN
€14 ° Fraction of grain in beef cattle feed ® not used ° B8.000E-01 ° e * AVFG4
C14  * Fraction of grain in milk cow feed ® not used ° 2.000E-01 *© a ® AVFGS

o © L o o
ROZ1 ° Thickness of building foundation (m) ® 1.500E-01 ® 1,500€-01 °© ~w-- “ FLOOR
RO21 * Bulk density of building foundation (g/cm**3) ® 2.400E+00 * 2,400€+00 °© mos * DENSFL
RO21 * Total morosity of the cover material ® 4.000E-01 ® 4,0006-01 ° “an ® [PCV
RO21 ® Total porosity of the building foundation ® 1,000€-01 * 1,0006-01 ® - ° TPFL
RO21 * Volumetric watcr content of the cover material ° 5.0006-02 * 5.000E-02 ° s ® PH20CV
RO21 ° Volumetric water content of the foundation ® 1.000E-02 ° 3.0006-02 ° sem ® PH20FL
RO21 ° Diffusion coefficient for radon gas (m/sec): - o 0 =
R02Y1 *  in cover material * 2,0006-06 ° 2.0006-06 ° = ® DIFCV
RO21 * in foundation material ¢ 2.000E-0B * 3,000£-07 ° . ® DIFFL
ROZ1 *  in contaminated zone soil ® 2,000E-06 * 2.000E-76 * ® DIFC2
RO21 ° Radon vertical dimension of mixing (m) ¢ 2.000E+00 ° 2.000€6+00 ° .- ® HMIX
ROZ21 ° Average annual wind speed (m/sec) ® 6.700E+00 ° 2.000E+00 ° s-s * WIND
RO21 * Average building air exchange rate (1/hr) ® 1.000E+00 ° 5.000E-01 ° van * REXG
RO21 * Height of the buil“#ing (room) (m) ® 2.500€+00 ° 2,5006+00 ° oo ® HRM
RO21 * Building interior area factor ® 1.000E+00 ° 0.000E+0Q ° - ° FAl
RO21 ® Building depth below ground surface (m) ® 1.000€+00 ° 1.000€+00 ° . ° DMFL
RO21 * Emanating power of Rn-222 gas ® 2.000€-01 ® 2,500€-01 ° .- ® EMANA(Y)
R021 * Emanating power of Rn-220 gas ® not used ° 1,5006-0%1 ° . ° EMANA(2)
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Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
haddbsaAAAAAAAAAAAAANAAAGGAS B8aba4dadannannaGA0044a8A044048044
Area: 4900.00 square meters u-235 8.700€-01
Thickness: 3.00 meters u-238 8.700E+01
Cover Depth: 4.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 15 mrem/yr
Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
85800844648800844048000409480084000000848448844880604055408A84405440064444
t (years): 0.000°+00 1.000E+00 3.000E+00 1.000E+01 3.000E+401 1.000€+02 3.0006+402 1.000E+03 3.300E+03 1.000E+04
TDOSE(t): B.9B4E-23 9,246E-15 2.493€-13 9.194E-12 2.452E-10 B.696E-09 2.076E-07 5.0556-06 4.S559E-05 1.303E-04
M(t): 5.989E-26 6.164E-16 1.662E-14 6.129E-13 1.635E-11 5.7976-10 1.384E-08 3.3706-07 3.0396-06 B8.6906-06

Maximum TDOSE(t): 1.3036-04 mrem/yr at t = 1.0006+04 years
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Summary : Post-closure Pathways Analysis - Bert Avenue Site File: BERT-3,DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0,000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Grourxd Inhalation Radon Plant Meat Milk
Radio- #84AAAAAAAAGAAAA AA0AANAAAAAAAAAA 44A04AGAAAHAAAAS AAAAAAASLAAAGARA A0AAMANAGALAGAAA HLAAAALASARGALAA
Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
4466844 860444884 A4AAAA AAA8A4AAA AAAASA AAAAAAAAL AAAAAA AABAAAAAS AAhAAA BAAAAAASA BAAAAE AAAAAAMAL AdAAAS
U-235  0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 B.984E-23 1.0000 0.000£400 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0,000E+00 0.0000
COBELEE CECELELRE PLEEEH CPLEEEE0E COBLED OCEBOOPEOE PRLELE CGCPLOOE COBEEA SLOBHALES CORLEE eooBOLEEE cbedes
Total  B.984E-23 1.0000 0.000£+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.,000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathuways

Water Fish Radon Plant Meat Milk
Radio- &8A88484A8644484 6AGAAAAAAAAAAAAE A0ANAAAAAAAGAAAA A6AASAAAAAGAAAAS AGAAAGAAAAAGAAAS ASAGAAAGAAAEAASA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
A08AA0A 448A8AAAA AAAAAA AAAGAASAA ADAGAE AAAGAASG BA40AA B654AAAAA 4AAAAS SLAGAAAAA AdaAAA ABGAALAAA SAAaAA
U-235  0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+0D0 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
CEEEEEE COLCECEEL CEEEEE PCCEOCEET EEPECE CCOERCOEE COCLER BEePELBEE BBEREE CEEeCeEce CORERE eepéedcee éfcbee
Total  0,000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

soil
EEEEETEEE TR EERTY
mrem/yr fract.
444848880 4asddha
0.000£+00 0.0000
0.000E+00 0.0000
eeepedece eeecée
0.,000E+00 0.0000

All Pathways*
FEEEEEERETLEERTT
mrem/yr fract.
addddadas dsasda
0.000£+00 0.0060
8.984E-23 1.0000
eeeeeeece eccese
8.984E-23 1.0000
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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+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- A884444404400440 BAAAAANAAAAAAAEA AA8AALAA0AGAAAAS 4060400AA6040A08A nhdbAbAAAASANAAY sabAsAAAASAAAAGA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract.
4808040 AAAAANAAD AA0A0A AAANASABA ALAAAA AAANGLAAL BAAAAA 0AAB0AALS BAAAAA AADANBAAAL AdAAAS HahAAASAS dhBAAs
U-235 0.000€£+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 ©.000E+00 0.0000
U-238 8.983€-23 0.0000 O0.000E+00 0.0000 ©.246E-15 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
COCEEEE CREROCORE CECEEE CEELEEI0E PREEEE COCTCLERE LEECEE CLEEPEEEE CCEEEE OCOECOEELE ELBERE CEOOPEEED béebee
Total 8.983£-23 0.0000 0.000E+00 0.0000 9.246E-15 1.0000 0,0006+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,0006+J0 years

Water Dependent Pathways

Water Fish Redon Plant Meat Milk
Radio- AA84AAA0AAASA4AA AABAAAAAAAAAAAAA AAAANGAAAAALAAAA 4AAAAAAAAAAGAAAS HAAAAAAABAAALAAG GAGABASAAAAAASAS
Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
GhAAads SAGAAAAAA SAAGAA AAAAASAMA BAAAAA GAANANAAA AAAGAS AAAAAGASA AASAAA A4AASAAAA S444AE ABLAAALAS HAAAEA
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 ©0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
CECEE0E ELCEEPEEE PClPer CCEEOCRER CCOEEE CLEECEElE BELEEE CelERUERRE BEERCE GCBOLEEEE bbbBES cecedeces eeecee
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0©,000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil

dddaddasashanads
mrem/yr fract.
488484445 ddadad
0.000E+00 0.0000
0.000E+00 0.0000
eeceenece ecceee
0,000€+00 0.0000

ALl Pathways*
dadddddsssanadaa

mrem/yr fract.
dddddsbaa adddad
0.000E+00 0.0000
9.246E-15 1.0000
eelbeecce eeéeee
9.246E-15 1.0000



* Residual Radicactivity Program, Version 5,01
Summary : Post-closure Pathways Analysis - Bert Avenue Site

File: BERT-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,.000E+00 years

Ground
Radio- &ddddéAdsaasdsns
Nuclide mrem/yr fract,
4660464 A4Ab4AANA adddas
U-235  0.000E+00 0.0000
U-238 8.982€-23 0.0000
CECLECE LREOCEEEE eeebee
Total 8.982E-23 0.0000

water Independent Pathways (Inhalation excludes radon)

inhalatior
PERFETEEEEEEETEY
mrem/yr fract.
b44BAbaas basadA
0.000E+00 0.0000
0.000E+00 0.0000
éeépceeee eeceee
0.000E+00 0.0000

8685880080040008 saAsaAsAAGAAAAAS
Abbbassda Adbbaa
0.000E+00 0.0000
2.493E-13 1.0000
eéceeeeeee eoeced
2.493E-13 1,0000

464454484 4badad
0.000€+00 0.0000
0.000E+00 0.0000
eécecbece epcbee
0.000£+00 0.0000

Meat Milk
d480060404004008 AAAdbhbAsAALAAA

frect. mrem/yr fract.

488584458 844688 444464444 dAAAAA
0.000E+00 0.0000 0.000£+00 0.0000
0.000E+00 0.0000 ©.000€+00 0.0000
eeendeeet ecécee ecdceteeee eoeted
0.000E+00 0.0000 0.000£+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fFraction of Tota! Dose At t = 3.000E+00 years

Water
Radio- AdddAdAAsEAAEAES
Nuclide mrem/yr fract.
4408488 DAAAAAA60 AAdAAA
U-235 0.00CE+00 0.0000
U-238 0.000E+00 0.0000
eeceect eceedeede epeéée
Total  0.000&+00 0.0000

*sum of ali water independent and dependent

Fish

EEEEE T EREEREF)

mrem/yr fract.

bhdabadas Bhbdss
0.000£+00 0.0000
0.000€+00 0.0000
Géteeecee edecee
0.000E+00 0.0000

Water Dependent Pathways

EEEEERETEETTTEYY
mrem/yr fract.
FEETEEET LW REEY-T
0.000E+00 0.0000
0.000+00 0,0000
CECLECLEE coéiEd
0.C00E+00 0.0000

addbAdanaddanads

ELELEETEEREEELTT
0.000E+00 0.0000
0.000E+00 0.06000
ceoeeceed ceeece
0.000£+00 0.0000

Milk

CEELEEELEERT EEE T L EEE EEEREE T L RE)

fract. mrem/yr fract.

465888458 404840 A6AAABAGA A60AEE
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 ©.000E+00 0.0000
eececeeee eReeee oudbecEde edeese
0.000E+00 0.0000 0.000E+00 0.0000

Soii
abdadsadsaabsssa
mrem/yr fract.
dadddddda daddas
0.000€+00 0,0000
0.000£+00 0.0000
eeeceecte eeecee
0.000€+00 0.0000

All Pathways*
EETEEEEFEITEETER]
mrem/yr fract.
464464444 ddddaa
0.000E+00 0.0000
2.493€-13 1.0000
egegedece ececee
2.493E-13 1.0000



* Residual Radioactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis - Bert Avenue Site

02724794

15:41

Page 15
File: BERT-3.DATY

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 Independent Pathways (Inhalation excludes radon)

Ground inhalation Radon Plant
Radio- A84644444AAAAGAA AAAAGAAAAAAAAAGA ASAAGAAAAAAASASA AdddAdAAdAAda4AA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

dashHa4 A4AAAAAAS A4AAsA
U-235  2.208E-30 0.0060
U-238 8.979€-23 0.0000
eeceiee cecoceeed eecbee

FECEELETEN FEEEES
0.000E+00 0.0000
0.000€+00 0.0000
Bédeedere ecoeee

ddandasds adaada
0.000E+00 0.0000
9.194€-12 1.0000
eéeceecee eeedéd

FTEEEEETE R EEEEE]
0.000£+00 ©.0000
0.000g+00 0.0000
egececede eccece

Meat Milk
456484484844 8449 dahdashasdAssa4a
mrem/yr fract. mrem/yr fract.

EEEEEEEEERFEEEET]
0.000£+00 0.0000
0.000€+00 0.0000
eceeceeed eceece

445444438 Adadaa
0.000€+00 0.0000
0.000E+0C 0.0000
ee¢eedcece eeedce

Total 8.979€-23 0.0000 0.000E+00 0.0000 9.194E-12 1,.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Radio- 84484484448464408 AAAASAGAAAAAAGEA 0HASALAS0ABAAAAAA 4405A00AAGASAAGA HASAAEASASLAAGAA AA46AAALAGAALAEAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
6adadah B6A8AAAGA AbaAsA HAAGAAAAA 60A4BH H0AAAAAAS AAAAAA AAHARAGAA HHAAAE AHBAAAASS SAAAAA AAAAAASAA AdAaAA
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000
U-238  0.0D0E+00 0.0000 0.000£+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©.000E+00 0.0000
CEEEUCE ECLREOLEE COLEEE COPEEEEES COPEEE CLECLOPRE CrOLEE OCEEPREEBE CERTEE PEOCEPOSE GBUEBE OBCOPBOEE BoGELE
Total 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+D0 0.0000 ©.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil

ddddddsasnsaddda

mrem/yr fract.
daihbdasa Aaansa
0.000£+00 0.0000
0.000E+00 0.0000
eecoeeece ecceed
0.000€+00 0.0000

ALl Pathways*
Addddbddaasdsasda
mrem/yr fract.
EEEEEEEEE R FEEET
2.208E-30 0.0000
9.194E-12 1.0000
edeedcecs eccees
9.194E-12 1.0000



“Residual Radicactivity Program, Version 5.01 02/24/94 15:41  Page 16
Summary : Post-closure Pathways Analysis - Bert Avenue Site File: BERT-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- #8404844404404448 A08A854084444084 4AAA4544044A0448 4484840AAAANAAAAA ALGAGAANAAAAAAAS AdAAAAAAAAAAAGAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
B648084 AANAAANAA A5A3AA A0AAAAAAA H0AAAA AG6AAAA0A AhAAAA AALAsALAA 4AAAAD AAAAALAAA AA4AAA 4AAAAAAASA AbAAAS
U-235  1.6326-29 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0,0000 0.000£+00 0.0000 0.000E+00 0.0090
U-238 8.970E-23 0.0000 0.000€+00 0.0000 2.452€-10 1.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000
CEOEEEE CECEEOEEE CPPEEE CERBLREER CREOEE CHCCCEEER CEOLRE @OOEEEOLE CEOPER OCRRPOEAEE CHEEEE codcecBEe espede
Total  8.970£-23 0,0000 0.000E+00 0.0000 2.4526-10 1.0000 0,0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3,000E+01 years

Water Dependent Pathways

wWater Fish Radon Plant Meat Milk
Radio- #446844648040A44 HAAAAAAAAAAAAAGA 4AAAGANAGAAAAAAA AAAAAAAGAAALAAAN ABSAAAAAAAAGSAGA 44444A8858A45444
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
8880004 A4A0AAGAD A8ABAA 44A4AAAAA AAAAAA AAGAAAAAA AAASAA AHAAAAAAA AGAGAA AAAAAGAAA A4AAAA AAAAAAAAS ABAASA
U735 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+50 0.0000 ©.0D0E+00 0.0000
U-238  0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E400 0.0000
CELEUEE COPEOPERE CCUEEE CLROCEDEE BOEREE CEUOPOOEP CEBERE EOUOOEPEE BOOEEE BOUOUOBEE LEBEEE OCBELEEEEE cEsesE
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil
EEEREEEEETEEEEEF
mrem/yr fract.
444048444 asassa
0.000E+00 0.0000
0.000€+00 0.0000
cedcceded eeceee
0.0008+00 0.0000

All Pathways*
EEEEETEEEEEERETE
mrem/yr fract,
Addadhadd addasa
1.632E-29 0.0000
2.452E-10 1,0000
eedcendne ecedee
2.452€-10 1.0000



o
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Summary : Post-closure Pathways Analysis - Bert Avenue Site File: BERT-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuc!ides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1,000E+02 years

water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- &A445844844A0848 6504AA8AAAAAA64A £44088000a000A00 4AAAAAASANAAGAAA BAAAAAAAAAGSAGAA ASAAGAASAAAGASAA
Nuclide mrem/yr fract. mrem/yr fract. worem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
4408440 AAAAAGAAA AdAAAA AAAAAAAAL BAAAAA 0AAAANAAA A0AAAA ANAAAANGA AAANAA AAAAAAAAA AAAAAA ABADAAAAG AbAAAS
U-235 1.071€-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+GO 0.0000 0.000E+00 0.0006 0.0COE+00 0.0000
U-238 8.949€-23 0.0000 0.000E+00 0.0000 B.696E-09 1.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
CEREEEE CELRUECRE CECEOE COECEBPEE BEECeE CUDERLERE CECRBE CECEEDEEE DOECEE CLOEEEEER BOBEGE CPbebEEes BLEBEE
Total 8.949€-23 0.0000 0.000E+00 0.000C 8.696E-09 1.0000 0.000£+00 0.0000 0.GO0E+00 0.0000 0,0008+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and fraction of Total Dose At t = 1.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio- #A484AAAS44AA484 44480844AA5AAAAE 84A0AAANAASAAAAA H58AARAAAGAGAAAG HABLAAAGAASASAGS ALAGASAAAALAASAA
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.
Aaa8A88 ABAAANAAA AAAASA 4AAGSAGAA AAAAAA AABAAAGAA AAAAAA AAAAAAAA H945AA AAAAAARGA G4AAAA HAAAAAAS 4bAASA
U-235 0.000E+0: *..000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0,0006+00 0.0000 0.000E+00 O.0000
U-258  0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
CEOECEE CEeCbiced Cecole CORCELZCE CEPEAS COLEPECHE CLOECS BOBELELEE coiced efgeeeten GLeitéd cecfeices eceeed
Total  0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+0D 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000

*Sum of all water independent and dependent pathways.

Soil
Adddadaddasasada
mrem/yr fract.
bdachsbaa Addada
0.000€+00 0.0000
0.000€+00 0.0000
éecedobed ececee
0.000E+00 0.0000

All Pathways*
EEEEEREEEEETEEFTY
mrem/yr fract.
Y ETTEFEE AT PTYYY
1,071E-28 0.0000
8.696E-09 1,0000
eecepecee eecece
8.6%96E-09 1.0000



" Residual Radicactivity Program, Version 5.01 02/24/94 15:41  Page 18
Summary : Post-closure Pathweys Analysis - Bert Avenue Site File: PERT-3.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radienuclides (i) and Pathways (p)
As mrem/yr and Fraction of Towal Dose At t = 3 000E+02 years

wWater Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- &AAA444AAGGAGAGE AAAAGAASAAAAAAGS AABAAAAAADAAAGAS HAAGAAAGAAGANAAA A4AAAAAAAAAGAGAA bOAAAAGALAAAAGAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract,
8640458 A6AAAAAAA AAAGAA ALAAAANAA A0SAAA ABAAAAAAG 4AAASA AASAAAAAD AAAGAA AHAAAAAALA ALAAAS AAABAAAGS AAAGAA
U-235 4.0B1E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.0D0E+00 0.0000 0.000E+00 0.0000
U-238  9.131€-23 0.0000 0.000E+00 0.0000 2.076E-07 1,0000 0,000E+00 0.0000 0.000£+00 0.0000 0.000£+00 0.0000
COECELE PUOOCLORE CECEEE CEPBECEEe CEPEEE OLBCEECEE CLEBEE GEOEEEEEE GPEEDE LPCCLLDEE COLEEE CEEEEEEES 66,266
Total 9.131€-23 0.0000 0.000E+00 0.0000 2.076E-07 1.0000 0.000E+00 G.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3 000E+02 years

Water Deper‘ont Pathways

water Fish Radon Plant Meat Milk
Radio- A8dAsAAAAAAGAGAG AAAAAAAAASAGAAAS AANAABAAGAAAAAAS AARGAAAAGASGASAA BAARSARASAAAASAS BGAAAASAAAASARASS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract., mrem/yr fract. mrem/yr fract.
8484440 840448048 4AA0A AAAGALAAA B0ASAA AABAAAAAA AAAAAA AAAGAAAAA AAAALA ABSAAAAAS ABAAAA AABABAAAS ABEBAA
U-235  0.000E+00 0.0000 0.COOE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
El6eeCE CELPCOEEE CEOBUE EEEPREPEE CUPEEE CLOROLEEE PURLEE LOPECELEE CEEESE cecEREBGE Bobie ecccecece eebced
Totat  0.000E+00 0.C000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000e+00 0.0000

*sum of all water independent and dependent pathways.

Soil
bddasdddaadasssda
mrem/yr fract.
adbadhbss ddadsd
0.000E+00 0.0000
0.000€+00 0.0000
ceedecéee coeeee
0.000E+00 0.0000

ALl Pathways*
dAadddaddasdhada
mrem/yr fract.
484A48444 AdoAAa
4.081E-28 0.0000
2.076E-07 1,0000
cecédcene edeece
2.076€-07 1.0000



" Residus! Redicactivity Program, Version §.01 02/24/9 15:41  Page 19
Summary : Post-closure Pathways Analysis - Bert Avenue Site f.ie: BERT-3.DAY

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+03 years

water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- 844A845AAAAAAAEE A440AAAAAANAAAAA A4AAASAAAAIAAAGS 40AAARAAAAAAAAAA AdAGAaAANAAAAAAA dAAAddAAAAAAAAAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
6444008 AAAAAAGAA 548884 0AAAAAAAS 05AAAA AAAAAANSA AAdAAD HALAGAAAG AAAAAA AAAGAAAAA HAASAA daAAGAAAA AAAAAA
U-235  1.489€-27 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
U-238 1,905e-22 0.0000 0.0COE+OU 0.0000 5,055€-06 1.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000£+00 0.0000
CEIAEOE CEEELEREE CLEERE CEOLECEEE CPEEEE PECOCEE0E CPLPEE GHOBBEBAE PLCEES COPEUGEEE LPBEEE GCEEBBECE GéBEER
Total  1.905€-22 0.0000 0.000€+00 0.0000 5.055£-06 1.0000 L.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individusl Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of fotal Dose At t = 1.000E+03 years

Water Dependent Pathways

Water Fish Radon Plant Meat Mitk
Radio- 8443484044A04444 4448444545A04048 AAABASAAAAAAAAAE 45548AAAAAASASAA 4AAAARAAAAAASEAA HAASASASAAAAEANAS
Nuclide mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
8405858 344444544 24A0AA AAAAAASAA SAAAAA HAASASAAA AAAGAA AAAAAAAGA AAAAAA AMASGAAAA ABBAAA A4AAAA5AA AdAAAA
U-235  0.000£+00 0.00C0 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0,0006+00 0.0000 0.000E+00 0.0000 0,C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
CECEEEE CCEUCOREE CLREEE CCECECREE CCRECE COPOCRREE BOAEER GOPECALER CELPLE COBBELEEE CPEEOE CLOBEEEEE chéBEE
Total  0.000€+00 0.0000 0,000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.GOOE+00 0.0000

*Sum of all water independent and dependent pathways.

Soil

48884468444546448
mrem/yr fract.
884664584 sabbAa
0.000€+00 0.0000
0.000E+00 0.0000
eeceobcee ceedde
0.000E+00 0.0000

All Pathways*
EEEEEETEEFEEREEE)
mrem/yr fract.
484864444 ddddda
1.489€-27 0.0000
5.055€-06 1.0000
cébeeéptee eeceee
5.055€-06 1.0000

]
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Summary : Post-closure Pathways Analysis - Bert Avenue Site File: BERT-3 . DAT

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+03 years

water Independent Pathways (Inhalation excludes radon)

Ground Inhatation Radon Plant Meat Milk
Radio- 64A4444A4A4AAAAAA 2404AAAASAAAAGAA 48AAAAAAAAAALAAAS 4040A0AAAAARAAAS AAAAAAAAAAAAAAAA AaAsANAAARGALASA
Nuclide mrem/yr fract., mrem/yr fiact. mrem/yr fract, mrem/yr fract. wrem/yr fract. mrem/yr fract.
BadAdAs AAAAAS048 4AAAAA AAAAAAAAN AAAGAA AAALAAAAA AAADAA HAS0A404A ABAAAA AABAAAAAM BAANAA AA8ANAAAA SAAAGA
U-235  4.774E-27 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0©,000£+00 0.000C 0.000E+00 0.0000
U-238 3.218e-21 0.0000 0.0006+00 0.0000 4.559E-05 1.0000 0.000E+00 0,0000 0.000E+00 ©.0000 0.000E+00 0,0000
CeoEEte CRPBLiree CEEELE POCEEEEPE CELOCE EPEEEPECE DCCERE CPCCOBEEE CEOCE CHOCEEEEE Bobbhe OCOCEEECEE Cédped
Total 3 P18F-21 0.0000 0.000E+00 0.0000 4.559€-05 1.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem’yr and Fraction of Total Dose At t = 3, 000E+03 years

Weter Dependent Pathways

water Fish Radon Plant Meat Milk
Radio- 6884434484444448 4ABAAAAAAAAAAAAA AAAAASSAANAAAAGS HASAA4AAAAAAAGAA AAAAAASAALAAAASA AAAMAAGSAAGAAAAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
8506884 844884884 844404 A045AAGAA A0AAAA AANAAARAA 885444 A3NAAAAAA 405444 HASLGAAAG AAAAAA AAAASAAAS AbAAsA
U-235 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0070 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
CELRELE PLLCEER0E COCEEE COPCEACEE PEECEE CCORLOEOR CEBELE EBLALORY EULERE (OPPLLLEE PLBPELE GbbeCORES BEOGES
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil
FEETEETEEETEEETY
mrem/yr fract,
FEETTEET A PEETH
0.000£+00 0,0000
0.000E+00 0.0000
eecceedce ecccee
0.000E+00 0.0000

All Pathways*

dddfddabdasiasad

mrem/yr fract.
EEFEEEEET I -FEEEE]
4. TT4LE-2T7 0.000C
&.559E-05 1.0000
eeeereese ceeeee
4.559€-05 1.0000
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File: BERT-3.DAT

* Residufl Radiocactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis - Bert Avenue Site

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+04 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio- #44684A440AAA8A4 044434AaAAAAANAAG A4AAAAAAAAAAS A dAddaddsdddaddsaa
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fra mrem/yr fract,
4006334 880AAAAAA HAA8AA A8GAAAAAA A5A8AA 4AdAANAAA HBABAS AbABAAAGA HAAAAS
U-235  1.885E-26 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  6.003-19 0.0000 0.000E+00 0.0000 1.303E-04 1.0000 0.000E+00 0.0000
CeCeCed coBEeREEE CBEEE feodEbere QLEEEE eEPOREELE cOBREE Eobdebebe Gcopes
Total 6.003E-19 0.0000 0.000E+00 0.0000 1.3036-04 1.0000 0.000E+0C 0.0000

Milk

d4daddandAaddsss dadbdAdaddssAAAa

fract. mrem/yr fract.

438854484 444448 AAAAAAAAA AasAda
0.000E+00 0.0000 0.000€+00 0.0000
0.000E+0C 0,0000 0.000€+00 0.0000
Gccepeces eceeee €Eeectcdee ecedee
0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+04 years

Water Dependent Pathways

Water Fish Radun Plant
Radio- A484444A44AAAAAA 44A8AA0A4AEAAA4A HAGAAAAAAAAAGAAA AdAAAAAAAGGAAASA
Nuclide mrem/yr fract. wmrem/yr fract. mrem/yr fract, mrem/yr fract,
8348448 4AAAGAASE H0ANAA 4a0AANAAH BAAAAA HAAAAAGAA AAAAAA BAAGAAAAS BAAAAA
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000€+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
GECCOEE LLCREOERE CEEHEE ECEEEEEcE POPOED CEPRECECE PREBEE sECOLEEEE BOEREE
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000 0.000E+00 0.0000

*sum of all water independent and dependent pathways.,

Milk

8adahbanandsaaca 4hAdddadadsaddda

fract, mrem/yr fract.

456848a638 Aadada AAAAAA4AA Aaddaa
0.000€+00 0.0000 0.000E+00 0,0000
0.000E+00 0.0000 0.000£+00 0.0000
vepdecede feccee cecccoeee ecedde
0.000E+00 0.0000 0.000£+00 0.0000

Soil

4dadddasaansaaadns
mrem/yr fract.
848444444 ddsdaa
0.000€+00 0.0000
0.000£+00 0.0000
ceceecese ceecee
0.000e+00 0.0000

All Pathways*
Addadaadadsdsaas
mrem/yr fract.
bAAAAGAAA Aadada
1.885€-26 0.0000
1.303€-04 1.0000
éeeceecee eeceed
1 303€-04 1.0000



“ Residudl Radicactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis - Bert Avenue Site

Parent Product Branch
(i) )

dhada4s dbadsad Adaddadds
U-235 U-235 1.000€+00
U-235 Pa-231 1.000E+00
U-235  Ac-227 1.000E+00
U-235  8DSR(j)

U-238 U-23¢  1.000€E+00
U-238 U-234  1.0060E+00
U-238 Th-230 1.000E+00
U-238 Ra-226 1.000E+00
U-238 Pb-210 1.700x+00
U-238  BDSR(j)

cecceee ecédbee céeceeded

Branch Fraction is the cumulative factor for the j’ii principal radionuclide daughter:

02724796 15:41

File: BERT-3.DAT

Page 22

Dose/Source Ratios Sunmed Over ALl Pathways
Parent and Progeny Frincipal Radionucl! 2 Contributions Indicated

dddhdddas cAddaitad
0.00NE+20 0.000E+00
0.000E+00 1.913€ 32
0.000E+00 2.794€-32
0.000E+00 4.707€-32

1.0336-24 1.0336-24
0.000€+00 0.000E+00
0.000E+00 0.0006+00
7.000E+00 1.063E-16
0.000£+00 0.000E+00
1.0336-24 1.063E-16
ceprecend eerdedeee

DSR(j,t)

Fraction t= 0,000E+00 1.GUOE+2" 3.000E+00 1.0GUE+01 3.000E+01

I EELELE RS FEEEEEE R EEEEEEET]
0.070E+00 0.000€+00 0,000E+00
5.739€-32 1.914E-31 5,747€-31
2.461E-31 2,53BE-30 1.875€-29
3.035E-31 2.730E-30 1,933£-29

1.039€-24
0.000e+00
0.000E+00
2.818¢-12
0.000E+00
2,.818e-12
égcesedec

1.032€-24 1.032€-24
0.000€+00 0.000E+00
0.000€+00 0.,000€+00
<.B66E-15 1.057€-13
0.000E+00 0.000E+00
2.866E-15 1.057€-13
eedececes eceecderve

The DSR includes contributions from associated (half-life u 0.5 yr) daughters,

(mrem/yr)/(pCi/g)

1.000E+02 3,000E+02
4d88ad084 adadaddas
0.000E+0) 0.000£+00
1.9236-30 5.829€-30
1,2126-28 4.633E-28
1.231E-28 4.691€-28

1.027€-24 1,017€-24
0.000E+00 0.000E+00
0.000E+00 0.000E+00
§.9955-11 2.387E-09
0.000€+00 0.000E+00
9.9956-11 2.387E-09
ecectence epeeceece

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

Basic Radiation Dose Limit = 15 mr
Nuclide
(1) t= 0.000E+00 1,000E+400 3.000E+00 1.000e+01 3.000E+01  1.000€+
EEEEERE] 488888844 1a4dadsad  AAAAAAAA  HAAGAAAAA  BAAA2AA38  AA5AAAA
u-23% *2.160E+06 *2,160E+06 *2.160E+06 *2.1606+06 *2.160E+06 *2.160E+
u-238 *3.360E+05 *3.3606+05 *3,340E+05 *3.360E+05 *3.360E+05 *3.360c+
eecedee CEEEreLEe  CORECEEER  SCOEERELE  E0ELE00EE  BeBbLBRAS deceeece
*At specific activity limit

Summed Dose/Source Ratios DSR{i,t) in (mrem/yr)/(pCitg)
and Single Radionuclide Soil Guidelines G{i,*) in pCi/g
at tmin = time of minimum single radionuclide soil guidel ine
and at tmax = time of maximum total dose = 1,0008+04 years

Nuclide Initial tmin

(1) pCi/g (years)
2488484 AAA4AAASA AAAAAAAAAAAAAASA AAAAAAEAA AAASAAL3A
U-235  B.700g-01 1,000E+04 2. 166E-26 *2,160E+06
U-238 8.7008+01 1.000E+04 1.498E-06 *3,3606+05
GEEECEE CEOLLEEEE CRUELAEEEEELEEE PrEBBEES Gesceeese

*At specific activity Limit

DSR(i,tmin) G(i,tmin) DSR(i,tmax) GCi,tmax)

(pCi/g) (pCizg)

484444848 4ddsadssa
2.166E-26 *2.160E+06
1.498E-06 *3.360E+05

egececEee eedogeedée

em/yr

02
EE)
06
0s
ce

3.000E4+02
fdadaasaa
*2.160E+06
*3.360E+05
éeeecooed

CUMBRF(j) =

1.000€+03
44444458
*2.160E+06
*3.360E+05
céegcceed

1,.000€+03 3.0006+03 1.000E+04
084884844 aadAdAAAA aLAbAAASA
0.000E+00 0.000E+00 3.316E-41
2.016E-29 6.719E-29 3.240E-28
1.692€-27 5.420E-27 2.134E-26
1.712E-27 5.4B7€-27 2.166E-26

9.B15€-25 B.867E-25 6.214E-25
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00
5.811E-08 5.240€-07 1.498E-06
2.803E-44 2.740E-42 2,7226-38
5.811E-08 5.240€-07 1. 49BE-06
eecoeeete eecncerde eecceeeee
BRFCI)*BRF(2)* ... BRF(j),

3.000E+03
CLEEEEEET)
*2.160E+06
*3.360€+05
ceecdesee

1.000E+04
644444444
*2.160E+06
*3.360E+05
egeedeces
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Residual Radioactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site

file

¢ BERT-4.DAT

Menu ®

A-1
A-1
A1
A-1
A1
A-1
A-1
A1
A1
A-1
Al
A1
Al
A-1
A-i
A-1
A-1
A1
A<l
A-1
A1
A1
A-1
A-1

A-3
A-3
A-3
A3
A-3
A-3
A3
A-3
A-3
A-3
A-3
A-3
A-3
A3
A3
A-3
A-3
A-3
A-3
A-3
A-3
A-3

® Ground external
® Ac-227+D , soil
® Ac-227+0 , soil

° pa-231
° pa-23

¢ Pb-210+0
® Pb-210+D

® Ra-226+0
Y Ra-226+0

® Th-230
* Th-230

° y-234
°u-234

¢ U-235+0
® U-235+0

° U-238+D
® U-238+D

?

’

‘

’

’

’

Dose Conversion Factor (and Related) Parameter Summary

soil density
soil density

Parameter

soil density =

soil density

soil density
soil density

soil density
soil density

soil density

soil density =

soil density
soil density

soil density
soil dens.cy

density = 1.0 g/cm**3
density = 1.8 g/cm**3

1.0 g/cm**3
1.8 g/cm**3

1.0 g/cm**3
1.8 g/cm**3

1.0 g/cm**3
1.8 g/em**3

1.0 g/cm**3
1.8 g/cm**3

1.0 g/cm**3
1.8 a/cm**3

1.0 g/cm**3
1.8 g/cm**3

1.0 g/cm**3
1.8 g/cm**3

02/24/94 15:46

® Depth factors, ground external gamma, dimensionless:
thickness = .15 m
thickness = 0.5 m

® Ac-227+D , soil

® Ac-227+D
® Ac-227+D
® Ac-227+D
® Ac-227+0
® Ac-227+D

° pPa-231
* Pa-231
" pPa-231
* Pa-231
¢ ¢e-231
® ra-231

¢ Pb-210+0
® Pb-210+D
® Pb-210+0
® Pb-210+D
° Pb-210+D
® Pb-210+D

’

density = 1.0 g/cm**3,

soil density = 1.0 g/cm**3,

soil density
soil density
soil density
soil density

soil density
soil density
soil density
soil density
soil density
soil density

soil density
soil density
soil density
soil density
soil density
soil density

1.0 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,
1.8 g/cm**3,
g/cm**3,
g/cm**3,
g/cm**3,
g/em**3,
g/cm**3,
g/cm**3,

e o e
o e O O O

1.0 g/em**3,
1.0 g/cm**3,
1.0 g/em**3,
1,8 g/cm**3,
1.8 g/cm**3,
1.8 g/em**3,

thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

thickness
thickness
thickness
thickness
thickness
thickness

1.0m
A5 m
0.5m
10m

A5 m
0.5 m
1.0m
A5 m
0.5m
1.0m

A5 m
0.5m
1.0m
A5 m
0.5m
1.0m

Page

Current
Value

2.760E+00
1.520€+00

2.210-01
1.210€-01

4.870€-03
2.310€-03

1.5506+01
8.560E+00

2.110€-03
1.030€-03

1.580€- 03
6.970€-04

8.940E-01
4.900€-01

1.270€-01
6.970€-02

7.900€-01
9.700e-01
1.000E+00
9.100€-01
1.000€+00
1.000E+00

7.900€-01
1.000€+00
1.000€+00
9.200€ -01
1.000&+00
1.000F +00

8.800E-01
1.000€+00
1.00CE+00
9.700€-01
1.000€+00
1.000€+00

Default

Parameter

Name
HAG4406A04AAA4884484355080A08005404584304440450044045040440008400040040400040040400000a0a04000040000404444
gamna, volume DCF's, (mrem/yr)/(pCi/cm**3): °

2.760E+00 ® PCFIC 1, 1)
DCF1( 1,2)

1.520€+00

2.210€-01
1.210€-01

4.870E-03
2.310€-03

1.550€+01
8.560€+00

2.110€-03
1.030€-03

1.580€-03
6.970€-04

B.940€-01
4.900€-01

1.270€-01
6.970€-02

7.900€-01
9.7006-01
1.000£+00
9.100E-01
1.000£400
1.000€+00

7.900€-01
1.000E+00
1.000E+00
9.200€-01
1,000€+00
1,000£+00C

8.800€-01
1.000E+00
1.000€+00
9.700€-01
1.000E+00
1.000£+00

DCF1¢ 2,1)
DCFI(¢ 2,2)

pCFIC 3,1
DCF1( 3,2)

DCFIC 4, 1)
DCFI( 4,2)

DCFIC 5,1)
DCFIC 5,2)

DCF1¢ 6,1)
DCF1( 6,2)

DCFIC 7,1)
DCFI¢ 7,2)

DCF1¢ 8,1)
DCF1{ 8,2)

FO{(
FO(
FD(
FD(
F0(
FD(

FD(
FO(
Fo(
FO(
FO(
FD(

FD(
FO¢
FD(
FD(
FO(
FO(

1,1,1
1,2,
1,3,1)
1,1,2)
1,2,2)
1,3,2)

2,1,
2.2,1)
2.3:13
2,1,2)
2,2,2)
2,3,2)

3,1,1)
3,2,1)
3,3,1)
3,1,2)
3,2,2)
3,3,2)
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Dose Conversion Factor (and Related) Parameter Sunmary (continued)

° ® Current ° * Parameter
Menu * Parameter “ Value *° Dpefault ° Name
4240088844404 0484048400000004044000480AA0804400000884800A0004A4A0A00HAAA0AAAAAACAAAAAAANAAAAANAAAGAAAAGSAS
A-3  ° Ra-226+D , soil density = 1.0 g/cm**3, thickness = .15 m ® 6,3006-01 ® 6.300E-01 * FO( 4,1,1)
A-3 ° Ra-226+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 9.200E-01 ° 9.200€-01 ® FDC 4,2,1)
A-3 ° Ra-22640 , soil density = 1.0 g/cm**3, thickness = 1.0 m “ 1,.000€+00 * 1.000€+00 ° FD( &,3,1)
=

A3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = .15 m ® 8.5006-01 ° 8.500E-01 ° FD( 4,1,2)
A3 ° Ra-226+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.0006+00 ° 1,000E+00 * FD( 4,2,2)
A-3 " Ra-226+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ° 1.000€+00 ° 1.000E+00 °* fD( 4,7,2)

l_s L ° o E

A3 ° Th-230 , soil density = 1.0 g/cm**3, thickness = ,15 m ® 9.300E-01 ® 9.300€-01 ° FDC 5,1,1)
A3 ° Th-230 , soil density = 1,0 g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1.000E+00 ° FO( 5,2,1)
A-3 ° Th-23¢ , soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000€+00 © 1.000E+00 ° FDC 5,3,%)
A3 ° Th-230 , soil density = 1,8 g/em**3, thickness = .15 m ¢ 1.D00E+00 ° 1.000E+00 ® FO¢ 5,1,2)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1.000E+00 ° FD( 5,2,2)
A-3 ° Th-230 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1,000E+00 * 1.000E+00 ° FD( 5,3,2)
‘_3 e ° L o

A-3 ° uU-234 , soil density = 1.0 g/cn**3, thickness = ,15 m ® 9.000€-01 ® 9.000E-01 ° FDC 6,1,1)
A-3 ° U-234 , soil density = 1,0 g/cm“*3, thickness = 0.5 m ® 1.000E+00 ° 1.000E+00 ° Fo¢ 6,2,1)
A-3 ° U-234 ; soil density = 1.0 g/cm**3, thickness = 1.0 m ® 1.000€+00 ° 1.00%€+00 * FDC 6,3,1)
A3 °u-2¥y . soil density = 1.8 g/cm**3, thickness = .15 m ® 1.000E+00 * 1.000E+00 ° FO( 5,1,2)
A-3 ° U-234 , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.CUOE+00 ° 1.000E+00 ® FO( ¢.2,2)
A-3 * U-234 , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1,0006+00 ° 1.000E+00 ° £D( 6,3,2)
A.s e L] o o

A3 ° U-235+0 , soil density = 1.0 g/em**3, thickness = .15 m ® 8.7006-01 * B.700€-01 ® FOC 7,1,1)
A-3 ° U-255+D , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.000€+00 ° 1,000E+00 ° fDC 7,2,1)
A-3 ° U-235+D , soil density = 1.0 g/cm**3, thickress = 1.0 m ® 1.000E+00 ° 1.000€+00 ° FD( 7,3,1)
A-3 °* U-235+D , soil density = 1.8 g/cm**3, thickness = .15 m ® 1.000€+00 * 1.000E+00 ° FO( 7,1,2)
A-3 ° U-235+D , soil density = 1.8 g/cm**3, thickness = 0.5 m ® 1.000€E+00 ° 1,000€+00 ° FD( 7,2,2)
A-3 ° U-235+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000E+00 ° 1.0006+00 * FD( 7,3,2)

A‘} o ® o °
A-3 ° U-238+4D , soil density = 1,0 g/cm**3, thickness = ,15 m ® 7.800E-01 ° 7.300€-01 ° FOC 8,1,1)

A-3 ° U-238+4D , soil density = 1.0 g/cm**3, thickness = 0.5 m ® 1.0006+00 ° 1.000E+00 ° FD( 8,2,1)
A-3 ° U-238+D , soil density = 1.0 g/cm**3, thickness = 1.0 m ¢ 1.000£+00 ° 1.000E+00 * FD( 8,3,1)
A-3 ° U-238+D , soil density = 1.8 g/cm**3, thickness = .15 m ® 8.800E-01 ° 8.800E-01 ° FD( 8,1,2)
A-3 ° U-238+D , soil density = 1.8 g/cm**3, thickness = 0.5 m * 1.000E+00 ° 1.000E+00 ° FD( 8,2,2)

A-3 ° U-238+D , soil density = 1.8 g/cm**3, thickness = 1.0 m ® 1.000E+00 ° 1.000E+00 ° fD( 8,3,2)

B-1 ® Dose conversion factors for inhalation, mrem/pCi:

B-1 ° Ag-227+D ® 6.700E+00 ° 6.700E+00 ° DCF2( 1)
B8-1 *® pa-23 ® 1.300€+00 ° 1,300E+00 ° DCF2( 2)
B-1 *® PL-210+D ® 2.100€-02 ° 2,100E-02 ° DCF2( 3)
B-1 ° Ra-226+D ® 7.900E-03 * 7.900E-0% ° pCF2( 4)
B:1 ° Th-230 ® 3.2006-01 * 3,.2006-01 ° pcF2( $)
B-1 *° U-234 ® 1.300E-01 ® 1.300E-01 ° DLF2( 6)
B-1 ® U-235+0 ® 1.200E-01 ® 1,2006-01 ° DCF2( 7)
B-1 " y-238+0 ® 1.200€-01 * 1,200E-01 ° DCF2( 8)
D-1 *® Dose conversion factors for ingestion, mrem/pCi: . . .

D1 ° Ae-227+D ® 1.500€-02 * 1.500€-02 ° DCF3¢ 1)
D-1 ®° pa-231 ® 1.1006-02 * 1.100€-02 ° DCF3( 2)
D-1 ° Pb-210+p ® 6.700€-03 ® &.700E-03 ° DCF3( 3)
D1 ° Ra-226+0 ® 1.1006-03 ° 1,1006-03 ° OCF3( 4)

D=1 ° Th-230 ® 5.300E-04 ° 5.300E-04 ® DCF3( 5)
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Pose Conversion Factor (and Related) Parameter Summary (continued)

. ¢ Current ° ¢ Parameter
Menu °© Parameter ® Vvalue ° Dpefault ° Name
$8408640844488808A480400444044480400000A000840088444400040880404A006084A0000A0500AAH0A0AAAA24A0A00AANASAAA
D-1 * u-234 ® 2.600E-04 ° 2.600E-04 * DCF3( 6)
D-1 ° U-235+0 ¢ 2.500E-04 ° 2,.500E-04 ° DCF3( 7)
D-1 * U-238+D ® 2.500E-04 ° 2.500E-04 ° DCF3( 8)

o L] o e

D-34 ° Food transfer factors:
D-34 ° Ac-227+D , plant/soil concentration ratio, dimensionless ® 2.500E-03 ° 2.500€-03 ° RTF( 1,1)
D-34 ° Ac-227+D , beef/livestock-intake ratio, (pCi/ka)/(pCi/d) ® 2.000€-05 ® 2.000E-05 ° RTF( 1,2)
D-34 ® Ac-227+D , milk/livestock-intake ratio, (pGi/L)/(pCi/d) ° 2.000€-05 ° 2.000E-05 ° RTF( 1,3)
D_u o e o .

D-34 ° Pa-231 , plant/soil concentration ratio, dimensionless ® 1.000E-02 ° 1.000E-02 ° RTF({ 2,1)
D-34 ° Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 5.000E-03 ° 5.000€-03 ° RTF( 2,2)
D-34 ° Pa-231 , Milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 5.0006-06 * S.000E-06 ™ RTFC 2,3)
D-34 ° ° a M

D-34 ° Pb-2104D , plant/soil concentration ratio, dimensionless ® 1.000€-02 * 1.0006-02 * RTF{ 3,1)
D-34 ° Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/tpCi/d) ® 8.0006-04 ° 8.000E-04 * RTF( 3,2)
D-34 * Pb-210+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 3.000€-04 ° 3.000E-04 ° RTF( 3,3)
0‘3‘. o L] L o

D-34 ° Ra-226+D , plant/soil concentration ratio, dimensionless ® 4,000E-02 ° 4.000E-02 ® RTF( 4,1)
0-34 ° Ra-226+0 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1.000€-03 ° 1,000E-03 * RTF( 4,2)
0-34 ° Ra-226+0 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 1.000E-03 * 1,000E-03 ° RTF( 4,3)
D-34 ° ° ¢ .

D-34  Th-230 , plant/soil toncentration ratio, dimensionless ® 1.000£-03 * 1,000E-03 ° RTF( 5,1)
0-34 ° Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 1.0006-04 * 1.000E-04 ® RTF( 5,2)
D-34 ° Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 5.000E-0¢ ° 5.0006-06 °* RTF( 5,3)
o.!‘ o o ° o

D-34 ° U-234 . plant/soil concentration ratio, dimensionless ® 2.500€-03 ° 2.5006-03 ® RTF( 6,1)
D-34 * U-234 , beef/livestock-intake ratio, (pCizkg)/(pli/d) ® 3.400€-04 ° 3.400E-04 ° RTF( 6,2)
D-34 ° U-254 . milk/livestock-intake ratio, (pCi/L)/(pCizd) ® 6,000E-04 ° 6.000E-04 ® RTF( 6,3)
D.S‘ o L] ° °

D-34 ° U-235+D , plant/soil concentration ratio, dimensionless ® 2,500€-03 ® 2.500E-03 ® RTF( 7,1)
D-34 ° U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 3.400€-04 ° 3.400E-04 ° RTF( 7,2)
D-34 * U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 6.000E-04 * 6.000E-04 ° RYF( 7,3)
0.36 o L] ° ©

D-34 ° U-238+D plant/soil concentration ratio, dimensionless ® 2.500€-03 ° 2.500E-03 ° RTF( 8,1)
D34 ° U-238+D , beef/livestock-intake ratio, (pCiskg)/(pLi/d) ® 3.400E-04 * 3.400E-04 “ RTF( 8,2)
D-34 ° U-238+D mivk/livestock-intake ratio, (pCi/L)/(pCi/d) ® 6.0006-04 * 6.000E-04 ° RYF( 8.3

D5 ° Bioaccumulatisn factors, fresh water, L/kg: o . .
D-5 * Ac-227+0 , fish ® 1.500E+01 ° 1,5006+01 ° BIOFAC( 1,1)
D-5 ® Ac-227+D , crustacea and mollusks ® 1.000E+03 ° 1,000E+03 ° BIOFACC 1,2)
o.s o L] ° <
0-5 ° Pa-231 |, fish ® 1.000E+01 ° 1,C00E+01 ° BIOFAC( 2,1)
D-5 * Pa-231 , crustacea and mollusks ® 1.100E+02 * 1,100E+02 ° BIOFAC( 2,2)
D.s ° ° o L
D-5 * Pb-210+D , fish “ 3.000E+02 * 3,0006+02 ° BIOFAC( 3,1)
D=5 ° Pb-2104D , crustacea and mollusks ® 1.000E+02 ° 1.000E+02 ° BIOFAC( 3,2)
D<s o o L] .
D-5 ° Ra-226+D , fish ¢ 5.000£«01 ° 5,000E+01 ° BIOFACC 4,1)
0-5 °* Ra-226+D , crustaces and mol lusks ® 2,5006+02 ° 2.500E402 * BICVAC( 4,2)

D.S ° s ° ®
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Dose Conversion Factor (and Related) Parameter Summary (continued)

. ® Current ° ° Parameter
Menu ° Parameter ® value ° Dpefault ° Name
8844800440484400008445800684844804A4044040A04408a0443AA000448440A00064000000004400000A000A00A0844400AA544844
D-5 ° Th-230 , fish ° 1.000E+02 ° 1.000E+02 * BIOFAC( 5,1)
D-5 ° Th-230 , crustacea and mol lusks ® 5.000E+02 ° 5.000z+02 ° BIOFAC( 5,2)
0'5 L] e Ll L
D-5 * u-234 , fish ® 1.000E+01 * 1.000E+01 ° BIOFAC( 6,1)
D-5 ° yU-234 , crustacea and mollusks * 6.000E+01 ° 6.000E+01 ° BIOFAC( 6,2)
D.s ° o ° e
D-5 ° U-235+D , fish ® 1.000€+01 * 1.000E+01 ® BIOFAC( 7,1)
D-5 ° U-239+D , crustacea and mol lusks ® 6.0006+01 ° 6£.0006+01 * BIOFAC( 7,2)
D-s ° e [ ] o
D-5 * U-238+0 , fish ® 1.000E+01 ® 1.000E+01 ° BIOFAC( 8,1)
D5 ® U-238+D , crustacea and mol lusks * 6.000E+01 ° 6.000E+01 ° BIOFAC( 8,2)

CUECRUCEEEECeRECREUtoereteaitececteeciterioctrrieetoreterioteperecelbberedtrpacubscoepbopslitococetdseatae
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Site-Specific Parameter Sumary

' ¢ *  user . : Used by RESRAD ° Parameter
Menu ° Parameter ®  Input ° pefault ° (If different from user input) ° Naue
HaABACAA4A040A50A04048044444804400440A00444444403004040086000A8A805006408004000000000844454A00AAAAA50440040404AR0A0A44AAMAAAAAAGS
RO11 ® Area of contaminated zone (m**2) ® 4.,900E+03 ° 1.000E+04 ° aes ? AREA

| RO11 * Thickness of contaminated zone (m) ® 3,000E+00 ° 2.000E+00 *° “ee ° THICKD

. RO1T ° Length parallel to aquifer flow (m) ® 6.900E+01 ° 1.000E+02 ° ° LCZPAQ

I RO11 © Basic radiation dose limit (mrem/yr) ° 1.500E+01 ° 3.000E+01 ° ses ° BRLD

| RO11 ° Time since placement of material (yr) ® 0.000€+00 * 0.000E+00 * e i
RO1Y ° Times for calculations (yr) ® 1.000E+00 ° 1.000E+00 ° .we T 2)
RO11 ° Times for calculations (yr) ® 3.000€+00 * 3.000€+00 *© wasw AR 3]
RO11 ° Times for calculations {yr) ¢ 1.000E+01 ° 1,000£+01 °© MR D)
RO11 ° Times for calculations (yr) ® 3.000€+01 * 3.000£+01 ° bt 3 |
RO1Y ° Times for calculations (yr) ® 1.0006+02 * 1.000€6+02 ° “ee "1 &)
RC11 ® Times for calculations (yr) ® 3.000E+02 ° 3.000E+02 ° wes R O |
RO11 ° Times for calculations (yr) * 1.000E+03 * 1.000E+03 * ~ae ° 18
RO11 ® Times for calculations (yr) ® 3.000E+03 ° 3,.000E+03 ° s ol {38
RO11 ® Times for calculations (yr) ® 1.000E+04 ° 1,000E+04 ° aee *T(10)

o o 2 o o
RO12 * Initial principal radionuclide (pCi/g): U-235 ° 8.7008-01 ° 0.000E+00 ° e i o S
RO12 ® Initial principal radionuclide (pCi/g): U-238 ° 8.700E+01 ° 0.000E+00 ° ® $1¢ 8)
RO12 ® Concentration in groundwater (pCi/L): U-235 ° not used ° 0.000+00 ° "W T)
RO12 ° Concentration in groundwater (pCi/L): U-238 ° not used ° 0.0DOE+00 ° * NI B
L] o L o °
RO13 ° Cover depth (m) ® 0.000E+00 ° 0.000E+00 ° ey ¥ ? COVERO
RO13 ° Density of cover material (g/cm**3) ® not used © 1,500g+00 ° ¢ DENSCV
RO13 ° Cover depth erosion rate (m/yr) ® not used ° 1.000g-03 ° sas ° vev
RO13 ° Density of contaminated zone (g/cm**3) ® 1.650E+00 ° 1.500€+00 ° ° DENSCZ

’ RO13 * Contaminated zone erosion rate (m/yr) ® 1.200€-04 ® 1.000£-03 ° Ho s ¢ vez

% RO13 ° Contaminated zone total porosity * 3.300€-01 ® 4.000€-01 ° ° TPC2

| RO13 ° Contaminated zone effective porosity ® 2.000€-01 ° 2.000€-01 ° ® EpC2
RO13 ° Contaminated zone hydraulic conductivity (m/yr) © 2.000E+01 ° 1,000£+01 ° ® HCCZ

| RO13 * Contaminated zone b parameter * 1.1406+01 ° 5,300€+00 ®° ® BC2

RO13 ° Humidity in air (g/m**3) ® not used ° B.000E+00 ° ¢ HUMID

| RO13 ® Evapotranspiration coefficient ¢ 6.000€-01 * 5.000€-01 * a8 ® EVAPTR

] RO13 ° precipitation (m/yr) * 8.700E-01 * 1.000E+00 © su * PRECIP

| RO13 ® Irrigation (m/yr) ® 0.000£+00 ° 2,0C0€-01 ° *=A * Rl

} RO13 ° Irrigation mode ? overhead ° overhead " soi ° IDITCH

| RO13 ® Runoff coefficient * 4.000€-01 ® 2,000€-01 * -ee ? RUNOFF

i K013 ° Watershed area for nearby stream or pond (m**2) * 1.000E+04 ° 1.000E+06 ° ° WAREA

| ROT3 * Accuracy for water/soil computations ® 1.000€-03 ° 1.000€-03 * * EPS

i RO14 ° Density of saturated 20ne (g/cm**3) ® 1.650E+00 ° 1,500E+00 ° ? DENSAQ

| RO14 * Saturated zane total porosity * 3.3006-01 * 4.000E-01 ® * 1PS2
RO14 ° Saturated zone effective porosity ® 2.000€-01 ° 2.000E-01 ° ® EPSZ

; RO14 ° saturated zone hydraulic conductivity (m/yr) ® 2.500E+03 * 1,000E+02 ° ® HCSZ
RO14 ° Saturated zome hydraulic gradient ® 7.5006-02 * 2.000¢-02 * “ea * HGWT

 ROY4 ° Saturated zone b parameter ° 5.300E400 ° '$.300E+00 ° ¢ Bs2

} RO14 ° Water table drop rate (m/yr) ® 6.200E-01 ®* 1,000€-03 ° ° W1
RO14 ° Well pump intake depth (m below water table) ® 1.000€+01 * 1.000E+01 °® ° DWIBWT

‘ RO14 ° Model: Nondispersion (ND) or Mass-Balance (MB) ° N ? ND * ® MODEL

R0 ° Individual's use of groundwater (m**3/yr) ® not used ° 2.5008+02 ° ° W

L] a ° ] L

RO1S ° Number of unsaturated 2one strata Ll * 4 . “es * NS

r‘—'*—t——“"—'——————'"——“_——'"—"‘—’——'“*—*——_——""—“" -
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Site-Specific Parameter Summary (continued)

» °  User = b Used by RESRAD Y Parameter
Menu ° Parameter ®  Input ° pefault ° (If different from user input) ° Name
66844640408000440044409448804844404400003AA8858800480A8400040440000004408045000404004800800800000004444440804000806444004A0540654

RO1S ° Unsat. zone 1, thickness (m) * 8.800E+00 * 4.000€+00 * LI
RO15 ° Unsat. zone 1, soil density (g/cm**3) ® 1.910E+00 * 1.5008+00 * owe ? DENSU2(1)
RO15 ° Unsat. zone 1, total porosity ® 3.300€-01 ® 4.000€-01 ° cw ® TRUZ(Y)
RO1S ® Unsat. zone 1, effective porosity ® 2.0006-01 ® 2.000E-01 ° s * EPUZ(Y)
RO15 ° Unsat. zone 1, soil-specific b parameter ® 5.300€+00 ° 5.300€+00 ° ke ® BUZ()
RO15 ° Unsat. zone 1, hydraulic conductivity (m/yr) * 2.000e+01 ° 1.000€+01 * s * HEUZ(1)

Ll L] e L L
RO16 ° Distribution coefficients for U-235 ¥ $ . i
RO16 ®°  Contaminated zone (cm**3/g) * 5.000E+01 ° 5.000£+01 ° e ® DeNuUCC( )
RO16 °  Unsaturated zone 1 (cm**3/g) ® 5.000£+01 ® 5.000€+01 ° v ¢ peNucwE 7,1)
R0O16 °  Saturated zone (cm**3/g) ® 5.000E+01 * 5.000€+01 ° -ne ® DCNUCS( 7)
R0O16 °  Leach rate (/yr) ® 0.000E+00 ° 0.000£+00 ° 8.408E-04 ? ALEACH( 7)
RO16 °  Solubility constant * 0.000E+00 * 0,000E+00 ° not used ® SOLUBK( T)
RO16 " Distribution coefficients for U-238 > s B iy
RO16 °  Contaminated 2one (cm**3/g) ® 5.000E+01 ® 5.000E+01 ° “es ° DCNUCC( 8)
RO16 °  Unsaturated zone 1 (cm**3/g) ® 5,000E+01 ® 5.000€+01 ° vaw " DCNUCU( B8, 1)
RO16 °  Saturated zone (cm**3/g) ® 5.000E+01 ° 5.000g+01 ® e ° pCNUCS( 8)
RO16 *  Leach rate (/yr) ® 0.000E+00 ° C.000E+00 ° 8.40BE-04 ® ALEACH( 8)
RO16 °  Solubility constant * 0.000€+00 ° 0.000E+00 ° not used ° SOLUBK( 8)

o L] L] L] °
RO16 ° Distribution coefficients for daughter Ac-227 " ¥ » .
RO16 © Contaminated zone (cm**3/g) ® 2.000E+01 ° 2.000E+01 ° “ee ° pewNucel 1)
RO16 *  Unsaturated zone 1 (cm**3/g) ® 2.000E+01 ° 2.0008+01 ° has ° DCNUCUC 1,1)
ROY6 *  Saturated zone (cm**3/g) ° 2.000E+01 ° 2,0008+01 ° wea ® DCNUCS( 1)
RO16 * Leach rate (/yr) ® 0.000E+00 * 0,000E+00 ° 2.0926-03 ® ALEACH( 1)
RO16 *  Solubility constant ® 0.000E+00 ° 0.000E+00 ° not used ® SOLUBK( 1)

o e ° L] L]
ROY6 ° Distribution coefficients for daughter Pa-231 = 8 " .
RO16 © Contaminated zone (cm**3/g) ® 5.000€+01 ° 5,0006+01 ® nee ® peaucee 2)
R016 ° Unsaturated zone 1 (cm**3/g) ® 5.000E+01 ° 5.000E+01 * sv ® DCNUCUC 2,1)
ROYS °  Saturated zone (cm**3/g) ® 5.000€+01 * S.0006+01 ° es ° pENUCSC 2)
RO1S * Leach rate (/yr) ® 0.000€+00 ® 0.000E+0D0 ° B.408E-04 ® ALEACH( 2)
RO16 °  Solubility constant ? 0,0006+00 ° 0.000E+00 °© not used ® SOLUBK( 2)

o o -] e L
RO16 ° Distribution coefficients for daughter Pb-210 £ * s "
RO16 *  Contaminated zone (cm**3/g) ® 1.000E+02 ° 1,000£+02 ° sasn ? pewucet 3)
RO16 °  Unsaturated zone 1 (cm**3/g) ? 1,0006+02 ® 1.000E402 ° axs ® peNucu( 3,1)
RO16 *  Saturated zone (cm**3/g) ® 1.000€+02 * 1.000E+02 ° aw ® DCNUCSC 3)
ROY6 °  Leach rate (/yr) ® 0,000E+00 ® 0,000E+00 ° 4.211E-04 ° ALEACH( 3)
RO16 *  solubility constant ® 0.000E+00 * 0.000E+00 © not used ® SoLUBK( 3)

] o o s i
R016 ° Distribution coefficients for daughter Ra-226  ° s . .
RO16 *  Contaminated zone (cm**3/g) * 7.0006401 ¢ 7.000E+01 * * DONUCCC 4)
R016 °  Unsaturated zone 1 (cm**3/9) ® 7.000E+01 ® 7.000g+01 * ss ° DCNUCUC 4,1)
RO16 °  Saturated zone (cm**3/g) ® 7.000€+01 ° 7.000E+01 ° ves ® DCNUCS( 4)
RC16 *  Leach rate (/yr) ® 0.000€+00 * 0,000E+00 * 6.C12E-04 ® ALEACH( 4)

RO1S ®  Solubility constant ® 0.000E+00 ° 0.000E+00 ° not used ® SOLUBK( 4)
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Site-Specific Parameter Summary (continued)

. *  User by | Used by RESRAD * Parameter
Meny ° Parameter *  Input  ° Default * (If different from user input) ° Name
4384460848404403440044844000049088440440880004040400444304820400000A0480440448046840444408489444544A4A056080400A0408A444444044544
RO16 ° Distribution coefficients for daughter Th-230 L ’ it .
RO16 °  Contaminated zone (cm**3/g) * 6,000E+04 ° 6.000E+04 ° L ¢ peNuce( 5)
RO16 *  Unsaturated zone 1 (em**3/g) ® 6.000E+04 ° 6.000E+04 © vew ° DENUCUC 5,1)
RO16 *  Saturated zone (cm**3/g) ® 6.000E+04 ° 6.000E+04 ° >a ° DCNUCS( 5)
RO16 *  Leach rate (/yr) ® 0.000E+00 ® 0.000E+00 ® 7.030€-07 ® ALEACH( 5)
RC16 *  Solubility constant ® 0.000E+00 ° 0,000£+00 ° not used ° SOLUBK( 5)
L] e o . L]
RO16 ° Distribution coefficients for daughter U-234 . * . 2
ROY6 °  Contaminated zone (cm**3/g) ® 5,000€+01 ° 5.000E+01 * s ® DCNUCC( 6)
RO16 °  Unsaturated zone 1 (cm**3/g) ® 5.000€+01 ° 5.000E+01 ® vee ® DCNUCUC 6,1)
RO'6 °  Saturated zone (cm**3/g) ® 5,000E+01 * 5.000E+01 ° s * DCNUCS( 6)
R0O16 ° Leach rate (/yr) ® 0.000E+00 ° 0.000E+00 ® B.408E-04 ® ALEACH( 6)
RO16 °  Solubility constant ® 0.000E+00 ® 0.000€+00 ° not used ® SOLUBK( &)
RO17 ° Inhalation rate (m**3/yr) ® 8.400E+03 ° B8.400E+03 ° —as ® INHALR
RO17 ° Mass loading for inhalation (g/m**3) ¢ 2,000€-04 ° 2.000E-04 ®° wee ° MLINH
RO17 ® Dilution length for airborne dust, inhalation (m)® 3,000£+00 ° 3.0006+00 ° wew M
RO17 ° Exposure duration ¢ 3.000E+01 * 3.000E+01 ° “en ® ED
RO17 © Shielding factor, inhalation * 4.000€-01 ® 4.000€-01 ° yon * SHF3
RO17 © shielding factor, external gamms ® 7.000€-01 ° 7.000E-01 * “m- “ SHF1
RO17 ® Fraction of time spent indoors ® 5.000€-01 * 5.000E-01 * vee ° FIND
RO17 ® Fraction of time spent outdoors (on site) * 2.500€-01 ° 2.500E-01 ° ses ® FOTD
RO17 ° Shape facter, external gamma “ 1.000E+00 ° 1.000E+00 ° . Lt § ]
RO17 ® Fractions of annular areas within AREA: » L 1 »
RO17 ®*  Outer annular radius (m) = «(1/D) ° not used ° 1,000E+00 ° wue ° FRACA( 1)
RO17 *  Outer annular radius (m) = «(10/D) ? not used ° 1,000E+00 ° soe ® FRACA( 2)
RO17 °  Outer annular radius (m) = «(20/D) ® not used ° 1,000E+00 ° v ? FRACA( 3)
RO17 °  Outer annular radius (m) = «(50/0) ® not used ° 1.000E+00 ° “ue ® FRACAC &)
RO17 *  Outer annular radius (m) = «(100/D) * not used ° 1.000E+00 ° see ® FRACA( 5)
RO17 *  oOuter annular radius (m) = «(200/0) * not used ° 1,000E+00 ° ~ne ° FRACA( 6)
RO17 ®  Outer annular radius (m) = «(500/0) ® not used ° 1,000E+00 ° sae Y FRACAC 7)
RO17 © oOuter annular radius (m) = «(1000/D) * not used ° 1.000E+00 ° ses ® FRACA( 8)
RO17 ®  oOuter annular radius (m) = «(5000/D) ® not used ° 1.000E+00 ¢ cwn ° FRACA( 9)
ROV7 °  Quter annular radius (m) = «(1.E+40470) ® not used * 1,000E+00 ° “sn ? FRACA(10)
RO17? *  outer annular radius (m) = «(1.E+05/0) ? not used ° 0,000E+00 ° see ® FRACA(11)
RO17 *  Outer annular radius (m) = «(1.E+06/D) ® not used ° 0,000£+00 ° s ® FRACA(12)
° ° L] 3 o
RO18 * Fruits, vegetables and grain consumption (kg/yr) ° 1.600E+02 © 1.600€+02 * *he * DIET(1)
RO18 ° Leafy vegetable consumption (kg/yr) ® 1.400E+01 ° 1.400€+01 ° vae ° DIET(2)
RO18 * Milk consumption (L/yr) ° 9.200E+01 ° 9,2008+01 * #ae ® DIET(3)
RO18 ° Meat and poultry consumption (kg/yr) ® 6.300E+01 * 6.300€+01 ° .as ° DIET(4)
RO18 ° Fish consumption (kg/yr) * 5.,400E+00 ® S.400E+00 ° ves ° DIET(S)
RO18 ° Other seafood consumption (kg/yr) ® 9.0006-01 * 9,000E-01 ° = ° DIET(6)
RO18 ° Soil ingestion rate (g/yr) © 3.650E+01 ° 3,650E+01 ° e ¢ soIL
RO18 ® Drinking water intake (L/yr) ® 4.100E+02 ® 5,.1006+02 ° “se * oWl
RO18 ° Contamination fraction of drinking water ® 1.000E+00 ® 1,000E+00 ° - ° FOuW
RO18 ° contamination fraction of household water ® 1.000E+00 > 1.000€+00 ° “3s “ FHHW
RO18 * Contamination fraction of livestock water ® 1.000£+00 * 1,000£+00 ° wss ° FLW
RO18 * Contamination fraction of irrigation water * 1.000E+00 ° 1,000£+00 ° see ® FIRW

RO18 ® Contamination fraction of aquatic food ® 5.000€-01 * 5,000E-01 *© “aw ° FR9
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Summary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site

File

Meny

ROY8
RO18

RO1®
RO1G
RO19
RO19
RO19
RO1®
RO19
RO19
RO19
RO1?
RO19
RO19

C14
cl4
c14
c14
Cl4
Cia
Cl4
C14
C14

RO21
RO21
RO21
RO21
ROZ1Y
RO21
RO21
RO21
RO21
RO21
ROZ21
RO21
RO21
RO21
RO21
RO2Y
RO2Y
RO21

°

o

2

: BERT-4.DAT

Site-Specific Parameter Summary (continued)

Parameter

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

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

€-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carben from air

C-14 evacion layer thickness in soil (m)

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

C-12 evas on flux rate from soil (1/sec)
Fraction »f grain in beef cattle feed
Fraction ui yrain in milk cow feed

Thickness of building foundation (m)
Bulk density of building foundation (g/cm**3)
Total porosity of the cover material
Total poresity 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 annual wind speed (m/sec)
Average building air exchange rate (1/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

' User )

¢ Input * Default
.9 LIS |

LS | L |

L L |

® 6.800€+01
5.500€+01
® 5.000e+01
® 1.600E+02
* 5.000€-01
® 1.000€-04
* 1.500€-01
* 9.000E-01
® 1.000£+00
® 1,000E£+00
* 1,000E+00
® 1.000&+00

® not used
® not used
® not used
® not used
® not used
® not used
" not used
® not used
? not used

® 1,500€-01
® 2.400E+00
® not used
® 1.000€-01
® not used
* 1.000€-02

* not used

* 2.000E-08
® 2.000€-06
° 2.000E+00
* 6,700E+00
® 1.000E+00
° 2.5008+00
? 1.000E+00
® 1.000€+00
* 2.000E-01
* not used

® 6.800e+0
® 5.500E+01
* 5.000E+01
¢ 1.600£+02
¢ 5.000E-01
® 1.000E-04
® 1.500€-01
® 9.000E-01
® 1.000€£+00
¢ 1.000E+00
* 1.000E+00
“ 1.000E+00

¢ 2.000€-05
¢ 3.000E-02
* 2.000€-02
* 9.800E-01
® 3.000€-01
* 7.000€-07
¢ 1,000€-10
¢ 8.000€-01
¢ 2.000€-01

* 1.500€-01
* 2.400E+00
® 4.000€E-01
¢ 1.000€-01
® 5.000€-02
* 3.000€-02

® 2.000€-06
® 3,000€-07
* 2.000£-06
® 2.000E+00
® 2.000£+00
* 5.000€-01
¢ 2.500£+00
¢ 0.000E+00
® 1.000E+00
® 2.500€-01
* 1.500€-01

Used by RESRAD

? (1t different from user input) *®
6iiiiGbllttillttttttttbtitltttlttittiétiliiitééitéi‘ttbtétbéttsélst6&36666666téiéﬁltitlt&lttlGlitiltlllttittibitt‘ltltttéllttitl
RO18 ° Contamination fraction of plant food

0.500€+00
0.245E+00
0.245€+00

Parameter
Name

FPLANT
FMEAT
FMILK

LFI5
LF16
LWIS
Lwié
LS|
MLFD
OM
DROOT
FGWDW
FGWHH
FOWLW
FGWIR

C12WTR
c12cz
CSOIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFGS

FLOOR
DENSFL
TPCV
TPFL
PH2OCY
PH20FL

D1FCV
DIFFL
DIFC2
HMIX
WIND
REXG
HRM

FAI

OMFL
EMANA(T)
EMANA(2)

Oééééuﬁéiéééééééiéﬁééi&é&ééééé‘iéi&6ééééééééééééﬁééébééedéééééééeéeeheééééééeéééﬂéééédbéﬂtéééééeéééééééééé&‘ﬁééiﬁﬂéiéﬁééééééﬁééé



' Residual Radiocactivity Program, Version 5.01

Summary
File

.
.
.
.

Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site

BERT-4 .DAT

02/24/94 15:46

Sumnary of Pathway Selections

User Selection

active
active
active
active
active
active
active
active

Pathway ®
4440668804044404448000040884A44600a8a04040488a8444844

1 -- external gamma .
2 -~ inhalation (w/o radon)®
3 -- plant ingestion "
4 - meat ingestion *
5 -« milk ingestion .
6 -~ aquatic foods "
7 -- drinking water -
8 -- soil ingestion =
9 -- radon p

active

edeecedececbeteetpieetotdcecilcppcetbbcepbctedeel

Page

10



Residual Radioactivity Program, Version 5.01 02/24/94 15:46  Page 11
Summary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site
File + BERT-4.DAT

Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ELLLEELELEEEFEEEFFEEEFEFETE) 446444000004A4444804400444044444444
Area: 4900.00 square meters u-235 8.7006-01
Thickness: 3.00 meters U-238 8.700E+01
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 15 mrem/yr

8686408840460400040480400846404040580A080400404840A00440404404444A4AA844A44
t (years): 0.000E+00 1.000E+00 3.000E+00 1.000€+01 3.000€+01 1.000E+02 3.000€+02 1.000E+03 3.000F+03

1.000E+04

TDOSE(t): 2.025E+01 2.024E+01 2,020E+01 2.009E+01 1.976E+01 1,B6EE+01 1,584E+01 8.9226+00 1.7416+00 3.171E-02

M(t): 1.350E+400 1.3496+00 1.3476+00 1.3396+00 1.317E+00 1.244E+00 1.056E+00 5.948E-01 1,161€-01

|

’ Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)
‘ Maximum TDOSE(t): 2.025€+01 mrem/yr at t = 0.000E+00 years

|

|

2.114€-03



Residual Radicactivity Program, Version .01 02/24/94 15:46  Page 12
Summary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site
File 1 BERT-4.DAT

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0,000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- A488444844448448 ALAAAGAAAAAAAAAA AAAAAAAAGA4AAAAA AANAAANAAANAAAAAS A40AA4A8AAAAAAGA BAAAAGAAAAAAGAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
A488A548 AASAA4AAA 8484A0 H8AAABASA AAAAAS AAAAAAAAA 84AAAA AAAANAGAA 4AAAGA AANAAAAAA AAAAAA ANAGASAAA AasA4A
U-235  4.724E-01 0.0233 7.568£-02 0.0037 0.0006+00 0.0000 &.744E-02 0,0023 7.6696-04 0.0000 1.880€-03 0.0001
U-238  6.718E+00 0.3317 7.568E+00 0.3737 0.000£+00 0.0000 4.744E+00 0.2342 7.669E-02 0.0038 1.880E-01 0.0093
COCEREE GELEotEEe CEEERE SUbEEeled CEBHGE OCLEEEEE COBLEE COEOOOCEP GELRDE FerBBred CoBEEE BOBCRBEEE BEsREE
Total  7.190E+00 0.3550 7.644E+00 0.3774 0.000E+00 0.0000 4,791E+00 0.2366 7.746€-02 0.0038 1.898E-01 0.0094

Total Dose Contributions TOOSE(i,p,t) for Individual Radieruclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = (,000£+00 years

Water Dependent Pathways

wWater Fish Raden Plant Meat Milk
Radio- 0883844404A44444 AASASAGASA0AAAAE AASAAGAAAASEA54 AOSANASAAAASASGA GAGASAASABALAASS AABAALAAAAAAAAAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
6435838 AAAAAAAAA 480AA4 H48AAAAAA AAAAAA AABANGAGA 054448 BAAAAAAAA HASAAS AAAAAAAAL 443443 A4AAGAAAS AAAsA4
U-235  0.000E+00 0.0000 0.0006+00 0.0000 0.00CE+CD 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238  0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.0006+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
GeCEeal PEACEENES CEBEEE CELCLECEE CPEEOE CECULEEEE CRGGEE CEPECOBEE GEECRE UPLLEBDEE dlelEE BosBeEss BEBEE
Total 0.000€+00 0.0000 0.0C0E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil

EEETEEFLEREEEETE

mrem/yr fract.
446444484 Addada
3.5726-03 0.0002
3.572€-01 0.0176
eeeetetee eceeee
3.6086-01 0.0178

All Pathways*

FEEEEETEREEEEEET]
mrem/yr fract.
848444448 ddddda
6.017€-01 0.0297
1.965E+01 0.9703
éegbeeded eeeces
2.0256+01 1.,0000



' Residual Radiocactivity Program, Version 5.01

02/24/94

15:45

Summary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site

File 1 BERT-4.DAT

Page 13

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Ground
Radio- d4AdAsAddadsasdsa
Nuclide mrem/yr fract,
4440448 AA0AAAAAA Asa4As
U-235  4.720€-01 0.0233
U-238  6.712€+00 0,3317
eeecene eoeceeces devéee

Water Independent Pathways (Inhalation excludes radon)

Inhalation
444A444444446444
mrem/yr fract.
4444444848 444444
7 64E-02 0.0037
7.562E+00 0.3737
eeeedede eecede
7.6386+00 0.3774

Radon
EEEEEEEEEREEEERT]
mrem/yr fract.
484644544 Adaadd
0.000E+00 0.0000
2.359€-13 0.0000
éeérgcae ecdted
2.359€-13 0.0000

Plant

hbddadandddadsaas
mrem/yr fract.
444444444 adadaa
4.7STE-02 0.0024
4.740E+00 0.2342
eeddceten eedoed
4.787€+00 0.2366

Meat
4abadddsAAAASAAS
mrem/yr fract,
H44444444 Aaddaa
7.847E-04 0.0000
7.662€-02 0.0038
beceeeeed écedee
7.761€-02 0.0038

Milk
dadAdadasandddaa
mrem/yr fract,
Addadanad Aaasaa
1.878-03 0.0001
1.878€-01 0.0093
ceeceeaed pecced
1.897€-01 0,0094

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+00 years

Total  7.184E+00 0.3550
water
Radio- AddddAdAd4s44444

Nuclide mrem/yr fract.
CEREELE O EEELERET I T ER T
uU-235  0.000€E+00 0.0000
u-238 0.000€+00 0.0000
eececee eedcecece eeedee
Total 0.000E+00 0.0000

Fish
EEELEEEREEEEBEET]
mrem/yr fract.
448484448 dadsA4a
0.000€+00 0.0000
0.000€+00 0.0000
ededecced ecéece
0.000€+00 0.0000

Water Dependent Pathways

Radon
4644444446444444
mrem/yr fract.
444444444 Adadadd
0.000€+00 0.0000
0.000€+00 0.0000
eeéeccece ceeces
0.000€+00 0.0000

*Sum of all water independent and dependent pathways.

Plant
EEEEEEREEEEEEEEY )
mrem/yr fract.
444044848 d4adaAa
0.000E+00 0.0C00
0.000€+00 0.0000
ceccecede poecce
0.000E+00 0.0000

Meat
4840446064448444
mrem/yr fract,
488844848 adbdas
0.000E+00 0,0000
0.000€+00 0.0000
ecceseced ceevee
0.000€+00 0.0000

Milk
44440844444 44444
mrem/yr fract,
EEEEEET L REFEEET]
0.000€+00 0.0000
0.000€+00 0,0000
eecééceee éccece
0.000£+00 0.,0000

soil
dhdbasaadasdhana
mrem/yr fract.
8564644444 Adadaa
3,573€-03 0.0002
3.569€-01 0.0176
Gedeetede eobene
3.605E-01 0,0178

All Pathways*
&8888A4ah4A44844
mrem/yr fract.
6888446444 sAdAAE
6.0156-01 0.0297
1.964€+01 0.9703
eecececce cecece
2.024E+01 1.0000



; Residlal Radicactivity Program, Version 5.01 02/24/94 15:46  Page 14
Sumary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site
file i BERY-4.DAT

Total Dose Contributions TDUSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalatien Radon Plant
Radio- 44daAAAAAAAAAAAA AAA54AAAAAAAAAAA A4AAAAAAAAAAAAAN AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
8538484 dadadadAA AAAAAS AASAAALAA AGAAAA AAAAAAAAA 4AAdAA HMAAAAAAA AbABAS
U-235  4.T12E-01 0.0233 7.556E-02 0.0037 0.000E+00 0.0000 &.785€-02 0.0024
U-238  6.701E+00 0.3317 7.549E+00 0.3737 6.3616-12 0.0000 &4.7326+00 0.2342
CEEEE0E CreetEeRe CECOEE OPeEPCREP COBOEE EPUCOEEEE BLECCE oclEbecécE pEdpee
Total  7.172E+00 0.3550 7.625E+00 0.3774 6.361E-12 0.0000 4.7796+00 0.2366

Milk

4444480484404404 assbddsAdAAAGAAAS

fract., mrem/yr fract.

EEEERETTER EELEE QR EEEEEEEY BEEERETY
8.202E-04 0.0000 1.875€-03 0.0001
7.650€-02 0.0038 1.875€-01 0.0093
deececnee ceeeed eeccesdde ceddee
7.732€-02 0.0038 1 B94E-01 0.0094

Tetal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant
Radio- 4444448444 A44444 4AAAAASAAAAAAAAE AANAAAAAAAASAAAA 3A8AAA4S5AA44444
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract,
4240484 AAAAA8A4A AAAAAA 8454AAAAA AA4AAA AAAAAAAAS A05AAA AAAAAAAAA AAAAAA
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0,0000 0.000£+00 0.0000
U-238  0.000E£+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000€+00 0.0000
CCCeHeE SEEECOESE Gellel EEDLEeCed POBEEE OCUOCCUBEE ecbied GépBEEEES ceneée
Yotal  0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000

*Sum of all water independent and dependent pathways.

Milk

8864444484445444 dadsacaddnssanaa
mrem/yr fract.
484464848 484484 8AALAAGA4 addass
0.000€+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0,000E+00 0.0000
eceeceesd eeceed ecedeccéee seeeé
0.000E+00 0.0000 0.000£+00 0.0000

mrem/yr fract.

Soil

dadtadddaanasasd
mrem/yr fract.
4444b4hda adddda
3.574€-03 0.0002
3.5636-01 0.0176
eéetderec eeeded
3.599€-01 0.0178

All Pathways*

EEEEEFEERREEEETY]
mrem/yr fract,
444444444 4d4dda
6.0096-01 0.0297
1.960€+01 0.9703
éédececcs cepdes
2.020€+01 11,0000



Residual Radioactivity Program, Version 5.01
Summary : Post-closure Pathways Analysis (No Cover ) -

02724794

15:46

Bart Avenue Site

Page 1§

Total Dose Contributions TDOUSE(i,p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

File 1 BERT-4.DAT
Ground
Radio- AddAdaAAadAAAAEA

Nuclide mrem/yr fract.
4844844 444444444 AsA4AA4
U-235  4.485E-01 0.0233
U-238  6.662E+00 0.3317
ceecced eeceedecs enedee

Water Independent Pathways (Inhalation excludes radon)

Inhalation
EEETEEEREEEEEREE]
mrem/yr fract.
d4addasaa ddddda
7.535€-02 0.0038
7.5056+00 0.3736
ececececee eécéee
7.5B0E+00 0.3774

Radon
44440444044 04444
mrem/yr fract,
483444448 adadaa
0.000E+00 0.0000
2.345E-10 0.0000
ececdecee edeece
2.345€-10 0.0000

Plant
ELEEREEEEREELFEE]
mrem/yr fract.
448044844 AdddAd
4.887€-02 0.0024
4.T04E+00 0.2342
cededecee eccece
4.753E+00 0.2366

Meat
4843A4A440486444
mrem/yr fract,
dadddasaa Adadaa
9.434E-04 0.0000
7.605€-02 0.0038
ececencoe ceedee
7.699€-02 0.0038

Milk
dddasddadasddada
mrem/yr fract.
AadAsA4AA AAAGAS
1,864E-03 0.0001
1.864E-01 0.0093
eéeocened eceece
1.883€-01 0.0094

Total Dose Contributions TOOSE(i,p,t) for Individual Radionuclidis (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+01 years

Total  7.130£+00 0.3550
Water
Radio- #8444AAdAA4444444

Nuclide mrem/yr fract.
d48aAdd AAddaaaAa AhAAéa
U-235 0.000£+00 0.0000
U-238  0.000e+00 0.0000
fepdede édeceness decede
Total  0.000£+00 0.0000

Fish
ddaddddadaadadas
mrem/yr fract,
CELEREFEE - ERET
0.000E+00 0.0000
0.000€+00 0,0000
eéeéeecie ceeeee
0.000E+00 0.0000

wWater Dependent Pathways

Radon
4348444448444444
mrem/yr fract.
484644444 ddaaaa
0.000€+00 0.0000
0.000E+00 0.0000
cdedeceee déedce
0.000£+00 0.0000

*Sum of all water independent and dependent pathways.

Plant
4dddaddddaaasass
mrem/yr fract,
444444404 dddada
0.000€+00 0,000
0.000E+00 0.0000
coeeeenes fEctee
0,000E+00 0,0000

Meat
4444444444044444
mrem/yr fract.
b4dadasad adddaa
0.00CE+00 0.0000
0.000£+00 0.0000
Beecdgece edsecd
0.000E+G0 0.0000

Milk
FEEEEEFEEEEEREEEY
mrem/yr fract.
4444444 466444
0.000€+00 0.0000
0.000€+00 0,0000
feececbia evddee
0.000E+00 0.0000

Soil
EERFERTEEEEEE T
mrem/yr fract,
ELFEREEEFREEEEEE
3.582¢-03 0.0002
3.543E-01 0.0176
eoeeecced ceceee
3.S78E-01 0.0178

All Pathways*
44844Ad444444444
mrem/yr fract,
LEETEET T REEETTE
5.991€-01 0.0298
1.949€+01 0,9702
cegpdceed deeedsd
2.0096+01 1.0000



lonidaul Radiocactivity Program, Version 5.01

02/24/94

15:46

Sunmary : Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site

Page 16

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

File : BERT-4.DAY
Ground
Radio- &48AAAAAAAAAAAAA

Nuclide mrem/yr fract.
4544044 44AAAsAAA AdAdaA
U-235  4.610E-01 0.0233
U-238 6.551€+00 0.3315
Eeoeece ececeenée eecdee

Water Independent Pathways (Inhalation excludes radon)

Inhalation
EEEEEEEEEEEEEERT
mrem/yr fract.
444444844 daasaa
7.523€-02 0,0038
7.380€+00 0.3735
cepeecces evtcer
7.456E+00 0.3773

Radon

EERTEEEEEEEEEELE]

mrem/yr fract.
A44844444 dadadd
0.000E+00 0.0000
6.245E-09 0.0000
épeeceeee ceecee
6.245E-09 0.0000

Plant
Adddadsaaadadaas
mrem/yr yract.
444484464 adadaa
5.202€-02 0.0026
4.626E+00 0.2341
¢éegebcee ceeecee
4,6TBE+00 0.2368

Meat
1448440845444484
mrem/yr fract,
403840444 Adddsa
1.288£-03 0.0001
7.478€-02 0.0038
eécoceced eocéee
7.607E-02 0.0039

Milk
444844A40444A444
mrem/yr fract,
adanaadan sandad
1.834E-03 0.0001
1.833€-01 0.0093
ececeeeee eechee
1.851€-01 0.0094

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

Total  7.012E+00 0.3549
wWater
Radio- A444484848444448

Huclide mrem/yr fract.
8344444 AaddANAAA Addads
U-235 0.000£+00 0,0000
U-238 0.000E+00 0.0000
Sceecee edededete ceecae
Total  0.000E+00 0.0000

Fish
FEEEEEEEFEREEEEE]
mrem/yr fract.
EEEETETEE N EEETE]
0.000E+00 0.0000
0.000€+00 0.0000
edecceees eédoeee
0.000€+00 0.0000

Water Dependent Pathways

Radon
EELEREEEFEEETEET]
mrem/yr fract.
EECEEEEEEREERTEE]
0.000€+00 0.0000
G.000E+D0 0.0000
édeceeces fedede
0,000€+00 0,0000

*Sum of all water independent and dependent pathways.

Plant
4A4448A844844454
mrem/yr fract,
EEEEFEEEEREEVEEE)
0.000€+00 0.0000
0.D00E+00 0.0000
cegedtoss édedoe
0.000E+00 0.0000

Meat
4834560444444444
mrem/yr fract,
484484464 dddaia
0.000€+00 0.0000
0.000E+00 0.0000
éeepassne secece
0.000€+00 0.0000

Ailk
44684844444a48484
mrem/yr fract.
AddAAdAdA sdaddd
0.000€+00 0,0000
0.000€+00 0.0000
geecéasta séiees
0.000€+00 0.0000

Soil

[EEEEEEFEEEERETE]
mrem/yr fract,
444844868 4ddadda
3.627€-03 0.0002
3.4B4E-01 0.0176
cegececed eedece
3.520€-01 0.0178

ALl Pathways*
4444444a0a844444
mrem/yr fract,
CEETEEEEEREEEEEEY
5.950€-01 0,0301
1.916E+01 0.9699
¢iidgdres goesdn
1.976E+01 1,0000



Residual Redicactivity Program, Version 5.01 02/24/9 15:46  Page 17
Summary 1 Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site
File 3 BERT-4.DAT

Total Dose Contributions TDOSE(1,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant
Radio- A#444484540400448 a00AAAAASAAAAAAG AAANAAAAAAGAAGAA A4bAARAAAAAGAAAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
8338844 AA48AAAAA A4AAAA 6AANAAAAA AAAGAA AAAAAAAAA 4AANAA AAAAAAAGA AdAAAS
U-235 4.3656-01 0.0234 7.677e-02 0.0041 0.000£+00 0.0000 6.3556£-02 0.0034
U-238  6.176E+00 0.3311 6.960E+00 0.3731 2.205€-07 0.0000 4.362E+00 0.2338
GENCEEE EOCEELLEE CECCHR CEEBERETE CUCEEE BeelELeee EroEel eéobeccEE Bhbess
Total 6.613E+00 0.3545 7,037€+00 0,3772 2.20SE-07 0.0000 4.426E+00 0.2372

Milk

48445480840004048 GadAAA4A48AAAAAE

fract. wmrem/yr fract,

EELEEEEEEREEEEEE I EEVREEEE R EEEE T
2.403g-03 0.0001 1,7356-03 0.0001
7.0526-02 0.0038 1.729€-01 0.0093
eececedee coence Cceeeceded eeccee
7.2936-02 0.0039 1.746E-01 0.0094

Total Dose Contributions TDOSE(i,p,t) tor Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.0006+02 years

Water Dependent Pathways

Water Fish Radon Plant
Radio- 84448464444504484 46384AAA88A4AARAA AAAAAAS2A4450434 AhAGAGAAAAAGAEE
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
8445444 AAAAA4AAS ABAAAN ASA4AAAAS 4ASAAA H8AAAAAAA AAAAA BLAKAAAAS AbAAAs
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000€+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0,0000 0.000E+00 0.0000
BCOCEEE COCCREEEE COEEEE OECECNEEE COBECE CORPEGUCHE SEEMGE LBEBGEERR CiEsEE
Total  0.000E+00 0,0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Milk

4843844084384444 AddaAsdasaasddadaa
mrem/yr fract.
444234048 444448 AAAAA4AGA Adddds
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0,0000 0.000£+00 0,0000
Beoeobete teoleh eetcdcéde eeeeed
0.000€+00 0.0000 0.000E+00 0.0000

mrem/yr fract.

Soil

4ddadhhasdassasas
mrem/yr fract.
dabaddbaa adsaaa
3.8736-03 0.0002
3.285€-01 0.0176
egédeeeee ececee
3.3246-01 0.0178

All Pathways*
EEFEEEEEELEEREET
mrem/yr fract.
EETELTTEL R EEERT
5.848€-01 0.0313
1.8076+01 0.9687
ebieecéee foeeed
1.866E+01 1.0000
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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 = 3,000E+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- #444444484444008 A844AAAAAAAAAAEE AHA8540000A8A40E 444444AAAAAAAAAS AAAAGAAGASH4AALA AAAAASAAAAMAAAAA
Nuclide mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
8304044 AAAAAAAAE 54AAA0 ANDAAAAAA AdAAAA AAANAAAAA AA4AAA AAASAAAGA BALAAS AAADAAAGS S4ABAA AAAAGAAAS AlAAdA
U-235  3,739€-01 0.0236 8.080E-02 0.0051 0.000E+00 0.0000 8.9876-02 0.0057 4.B94E-03 0.0003 1.4B2E-03 0.0001
U-238  5.2206+00 0.3297 5.886E+00 0.3717 S5.201E-06 0.0000 3.6B89E+00 0.2330 5.964E-02 0.0038 1.462E-01 0.0092
CCOEREE EOCLOLEEE CECEEE CEPLEBEER SCEEEE ePECOREDE CPEEPE CORPLEECE CORCEE Cobodesce Ceckes ecececcees Eeeses
Total 5.594E+00 0.3533 S.967€+00 0.3768 5.201€-04 0.0000 3.7796+00 0.2387 6.454E-02 0.0041 1.477€-01 0.0093

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio- 4434444084A404A4 48430A484AA08044 444AAAGGAAAAAAAE 4504AAAAAAAARAA SAAAAAADAAAALAAS GAAAAAASASSAMASE
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract.
8444548 80A5AAAA0 AANSAA 6AAGAANAA AADAAA AANAAAAAA AAAAAA ASAAAAAAS DABGAS AAAAAAAAA AsAadA AsADAAAGA AABASA
U-235 0.000€+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 ©.0GOE+00 0.0000
U-238  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
CELCECR COOBCCREE COPEEE EPCOAENEE LePBER eEBLESLEH CEOEPE CEEPLEPDE VBOEEE oroeEGEEE GRAGEE éeopeceee edenee
Total  0.000E+00 0.0000 0,000E+00 0.0000 0.000£+00 0.0000 0.000E+0D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil
Addddadaadadasad
mrem/yr fract.
44dadb64A AdAAAS
4.459€-03 0.0003
2.778E-01 0.0175
eceeeedee eecece
2.823e-01 0.0178

ALl Pathways*
LEEEEEEEEEREETET
mrem/yr fract.
Addddadda Addada
5.554E-01 0.0351
1.528E+01 0.9649
eeeeecece ececed
1.584E+01 1,0000
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Total Dose Contributions TDOSE(),p,t) for Individual Radionuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+04 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk
Radio- A8AAAA45444A5A4A AAANAAAAAAAAAAAA 400AAAAAANAAAANE AAHAAAAAAAAGAANA A8AAAANANAAAAAAG HAAAASAAMAAAAAAS
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
440440 A4AASAAAA 04AAAA A40AAAAAS ABAGHA AANANNGAA A0AGAA AAAANAAAA 4AAANA AABAAAAAA AdAAAA AAAAGAGAA Aaddas
U-235 1.700E-04 0.0054 2.240E-04 0.0071 0.000E+00 0.0000 &.B806E-04 0.0152 3.737E-05 0.0012 6.207E-07 0.0000
U-238  1.304E-02 0.4112 2.436E-03 0.0768 1.764E-03 0.0556 1.290E-02 ".4066 2.031E-04 0,0064 1.821E-04 0.0057
CECELRE BCBEEOLLE COREEE POLOLALER CLERED ECELEREEE BEPREE COCEELOBE COCBEE LEEOLECEE COOEEE OCEECebEEs cdpsed
Total 1.321€-02 0.4166 2,6606-03 0.0839 1.764E-03 0.0556 1.3386-02 0.4218 2.404E-04 0.0076 1.B27E-04 0.0058

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+404 years

wWater Dependent Pathways

Water Fish Radon Plant Meat Milk
Radio- A84AAAAA4AAAAAAA 4AA853584844A804F AASAAAAGAAAAAGAS AAAAAAAAGGLAAAAA AAA4GAAAAASAAAAS AAAAGAAAAAASHAASL
Nuclide mrem/yr fract. mrem/yr fract., mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
8486064 BA8845648 dA8AGA B54ANAAAA 4ASAAS BASAEAASA 4544AA 4AAMAAALA AASAAA HANAAGAAA BAAASE AAAAASAAA SdAAAS
U-235  0.000€+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000
COEEENE COPEEREES CRCCEE CELLOENOR BeCLED CEECULEEd COBECR COCUECOEE BEBUEE EPOBEUBES REDBEE ObECLEOLES BOBEEE
Total  0.000£+00 0.0000 O.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000£+00 0.0000 0,000€+00 0.0000

*Sum of all water independent and dependent pathways.

Soil
Addadddandsanada
mrem/yr fract,
AddassAsa Adaddd
1.621€-05 0.0005
2.614E-04 0,0082
fedeéecee ecebee
2.7T7€-04 0.0088

ALl Pathways*
EFEELEEFREERERTT
mrem/yr fract,
448844404 s6adas
9.288E-04 0.0293
3.0786-02 0,9707
cocecdede dedeed
3.171€-02 1.0000
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File

Parent
(i)
ddadaad
u-235
u-235
u-235
U-235

u-238
u-238
u-238
U-238
u-238
U-238
ceeeeee

Branch Fraction is the cumulative factor for the j’th principal radionuclide daughter:
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Post-closure Pathways Analysis (No Cover ) - Bert Avenue Site

Dose/Source Ratios Summed Over All Pathways
pParent and Progeny Principal Radionuclide Contributions Indicated

DSR(j,t) (mrem/yr)/(pCi/g)

(j) Fraction t= 0.000E+00 1.000€+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.0006+02 1.000E+03 3.000E+03 1.000E+04

4444448 4asdadada
U-235 1.000E+00
Pa-231 1.000E+00
Ac-227 1.0G0E+00
BOSR(j)

U-238 1,000E+00
U-234  1,000E+00
Th-230 1.000€+00
Ra-226 1.000E+00
Pb-210 1.000E+00
B0SR(j)

ececene coedeeeed

404804880 a844AA048 044534004 5AAS8AAAA 2AdnAAAAA H0AAS0ABA A4AGAAAAS AHAAGAANA HAAAAAGAA AAAGAGAGA
6.917€-01 6.9116-01 6.8996-01 6.859€-01 6.744E-01 6.359€-01 5.375E-01 2.984E-01 5.551E-02 1,5436-04
0.000E+00 2.500E-04 7.486E-04 2.4B1E-03 7.316E-03 2.298E-02 5.814E-02 1.068£-01 5.8376-02 5.0308-04
0.000E+00 3.3526-06 2.947€-05 3.021E-04 2.193E-03 1.333E-02 4.279E-02 8.47SE-02 4.729E-02 4. 174E-04
6.917€-01 6.913E-01 6,907€-01 6.886E-01 6.8396-01 6.722E-01 6.384€-01 4.899€-01 1 612E-01 1.068€-03

2.259€-01 2,257€-01 2.253E-01 2.240E-01 2.2036-01 2.0776-01 1.755E-01 9.744E-02 1.813E-12 5.0386-05
0.000E+00 4.5006-07 1.348E-06 &.466E-06 1.317E-05 4.140E-05 1.049E-04 1,940E-04 1,080E-04 9.904E-07
0.000E+00 3.675E-12 3,304E-11 3.657E-10 3.2546-09 3.476E-08 2.799E-07 2.1336-06 7.340E-06 9.608E-06
0.000E+00 2.742E-14 7.393E-13 2.725€-11 7.259E-10 2.563E-08 6.046E-07 1.410E-05 1.122E-04 2.085E-04
0.000E+00 9.195E-17 6.931€-15 8.158€-13 5.818€-11 4.895E-09 1.841E-07 5.2836-06 4.470E-05 8.4356-05
2,259€-01 2.257€-01 2.253€-01 2. . ' 2.203E-01 2.077€-01 1,7566-01 9.765E-02 1.840E-02 3.538F-04
CEOEEEEEE COREEEERE COELLENEE BB .. el CECLEOEEE EECOECUED COLOLEEEE EOREEEOEE coBbétsee dedbecee
CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).

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

Nucl ide
(i)
8adadaa

u-235
u-238
eeceeée

Nucl ide
()

d64ddaa daddaddaa

u-235
u-238

tedeeed pesccecee

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

Basic Radiation Dose Limit = 15 mrem/yr
t= 0.000E+00 1.000E+0C0 3.0008+00 1.0008+0% 3.000E+01 1.000E+02 3,000E+02 1.000E+03 3,.000E+03  1.0008+04
888445473  BAB480AAA 4804448AA AAAAS5408  AAAABAAA  ABEAAEAAS 660848484 2 A4AAAAAAA  AAAAAAAAA  sdadsadaa
2,169€+01  2.170E+01  2.172E+01  2.1780+01  2.193E+01  2.2328+01 2.350E+01 3.062E+01  9.307€+01 1.405€+04
6.641E+01  6.646E+01  6.657E+01  6.6976+01  6.810E+01  7.2226+01  B.S41E+01  1.536E402 B.151E+02  4.239E+04
CERECOLRE  BEEROEHEE  LEGEEEREE  POCOBEEEE  eobEdBeLE  Boccedpse cefoChees | efceCEeed | Gpfecbcod  édcbebced

Summed Dose/Source Ratios DSk(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide seil guideline

and at tmax = time of maximum total dose = 0.000E+00 years

Initial tmin DSR(1,tmin) G(i,tmin) DSR(H,tmax) G(i,tmax)
pCi/g (years) (pCi/g) (pCizg)

8A868440088404A8 44558448 44444444 4A4AAAAIER AabadsEaAs

8.700E-01 0.000E+00 6.917€-01 2.169E+01 6.9176-01 2.1696+01
8.700E+01 0.000E+00 2.259E-01 6.647E+01 2.259E-01 6.641E+01

CECRESECECLEEEEE COLOLLORE COECEELLE CEOCEEARE CEPBLRBBER




