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ABSTRACT

The action being considered in this Final Generic Environmental Impact Statement (GEIS) is
an amendment to the Nuclear Regulatory Commission's (NRC) regulations in 10 CFR
Part 20 to include radiological criteria for decommissioning of lands and structures at nuclear
facilities. Under the National Environmental Policy Act (NEPA), all Federal agencies must
consider the effect of their actions on the environment. To fulfill NRC's responsibilities
under NEPA, the Commission is preparing this GEIS which analyzes alternative courses of
action and the costs and impacts associated with those alternatives.

In preparing the final GEIS, the following approach was taken: (1) a listing was developed
of regulatory alternatives for establishing radiological criteria for decommissioning; (2) for
each alternative, a detailed analysis and comparison of incremental impacts, both radiological
and nonradiological, to workers, members of the public, and the environment, and costs
were performed; and (3) based on the analysis of impacts and costs, conclusions on
radiological criteria for decommissioning were provided. Contained in the GEIS are results
and conclusions related to achieving, as an objective of decommissioning ALARA, reduction
to preexisting background, the radiological criterion for unrestricted use, decommissioning
ALARA analysis for soils and structures containing contamination, restricted use and
alternative analysis for special site-specific situations and groundwater cleanup. In its
analyses, the final GEIS includes consideration of comments made on the draft GEIS
(NUREG-1496, August 1994) during the public comment period.
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APPENDIX A

A.1 Return to Background

In a return to background alternative residual radioactivity criterion for decommissioning,
criteria would be established requiring the removal of all radioactivity attributable to licensed
activities. A site would be released for unrestricted use only after all radioactivity
attributable to licensed activities has been removed and background levels existing prior to
licensing have been achieved.

A.2 Discussion of Background

Background is comprised of various sources of ionizing radiation which collectively produce
an average total effective dose equivalent of about 300 mrem/y to a U.S. resident.
Radiological doses from background typically range between 100 mrem/y and 1,000 mremly
in the United States. Although greater radiological doses are possible for people living in
houses with very high radon concentrations, 1,000 mrem could be taken as a practical
maximum, excepting the extremes of unusual situations. For comparison, the estimate of the
average U.S. radiological dose from background is similar to the world average estimate of
240 mrem/y. NUREG-1501 (NRC, 1994) contains a detailed discussion of sources, levels,
and variability of background; the following discussion summarizes Section 2 of NUREG-
1501.

Table A. 1 provides a breakdown of the sources of natural background. In addition to the
amounts in Table A. 1, relatively minor contributors to the radiological dose from background
(less than 1% each) are cosmogenic radionuclides, created by the interaction of cosmic rays
with otherwise stable elements present on earth, and man-made fallout radionuclides from
nuclear weapons testing.

Background produces radiological doses to the U.S. population that are highly variable
between locations (spatial) and also over time at the same place (temporal). For example,
cosmic radiation is modulated by the li-year solar cycle and typically varies about 10% at
the same location, but at different times. Temporal variability of background is also tied to
atmospheric circulation and precipitation patterns that affect the distribution of cosmogenic
and fallout radionuclides. Short-term changes in external gamma exposure arise from
redistribution of radon decay products in the atmosphere and washout with precipitation,
resulting in changes ranging from a few percent to more than 200% over the course of a day
or season. Even larger variations in indoor radon concentrations can occur because of
building ventilation changes. Indoor levels of gamma radiation typically vary by about 50%
due to the use of different construction materials. Outdoors, changes in soil moisture and
snow cover cause external gamma radiation levels to vary seasonally by 10 to 50% at the
same location. The concentration of radionuclides that produce internal doses, such as Pb-
210 in body tissues, has been observed to vary by about a factor of three throughout the
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United States. Spatial variability of cosmic radiation is observed to be as much as 200%,
depending greatly on altitude and to a lesser extent on latitude.

Nearly all materials contain naturally occurring radioactivity due to the presence of terrestrial
radionuclides, such as K40, Rb-87, Th-232, and U-238, and cosmogenic radionuclides, such
as C-14, H-3, Be-7 and Na-22. The concentration of these radionuclides in soil, water, air,
and living matter can vary widely throughout the country because of geological processes,
climatic changes, weather, and human activities. For example, concentrations of uranium
and thorium in the soil range from as little as one-tenth to as much as four times the average
value. Data contained in Table A.2 illustrate a typical range of natural radionuclide
concentrations in soil throughout the United States and the world.

The concentration of the principal gamma-emitting radionuclides in soil is directly related to
the external gamma radiation levels in a locale. On a nationwide scale, the concentrations of
terrestrial radionuclides vary widely, which is reflected in the grouping of external gamma
radiation levels into three regions: (1) the Atlantic and Gulf coastal plains, which averages
about half of the level seen for Middle America (23 mrad/y); (2) Middle America which has
an average level of 46 mrad/y; and (3) the Denver, Colorado area, which has an average
level about twice that of Middle America (90 mrad/y). Throughout the United States,
concentrations of naturally occurring radionuclides in groundwater can also vary widely. In
certain areas of the midwest, for example, the concentration of uranium in water (0.35 pCi/l)
is 35 times greater than that found in some eastern states (0.01 pCi/l), but even greater
concentrations are reported in western areas of the country, where natural uranium
concentrations in groundwater (3.5 pCi/l) are 350 times that of eastern groundwater.

On a smaller scale, such as within an individual State, background radioactivity levels can
vary even more. For example, in a particular location in northwestern New Jersey, external
gamma radiation levels triple across a small field and, at a nearby rock outcropping, the
average soil concentration of naturally occurring radionuclides increases one-hundred-fold,
yet 62 miles away from this location, gamma radiation levels fall to less than 10% of the
regional average due to the presence of sandy beaches.

Spatial variability in the concentration of background radionuclides can also be caused by
human activities. Fallout from a nuclear weapon test can change background abruptly and
require a few months to a few decades to decay. Such testing has correspondingly increased
the spatial variability of background because the distribution of fallout radionuclides in the
United States is not homogeneous. Mining and milling have also increased the spatial
variability of background by redistributing the preexisting concentrations of naturally
occurring radionuclides in a locale. Another human activity that affects the spatial
distribution of background is the combustion of fossil fuels which produces ash that
redistributes natural radioactivity from the ground to the air.

In addition to naturally occurring sources of radiation, nuclear technology has led to the
creation of man-made radionuclides that contribute to the background radiological dose. Man-
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made sources of ionizing radiation exposure account for 18% of the total radiological dose to
the U.S. population. Of the man-made sources, medical x-ray examinations are the largest
source of exposure, producing 11% of the total dose (39 mremly). Nuclear medicine
procedures account for 4% of the total population dose, followed by consumer products
(3%), weapons test fallout (less than 1%) and occupational exposures (less than 1%). On
average, however, 82% of the total dose to the U.S. population comes from naturally
occurring radiation sources. The magnitude and variability of radiation doses is directly
proportional to the background level that individuals are exposed to and the activities in
which they are engaged. Because of their widely varying and ubiquitous characteristics,
radiation doses to U.S. residents from background, in turn, vary widely, as well.

A.3 Impacts and Costs for a Dose Criterion of "0" nmremly Above Background

A "return-to-background" regulatory alternative which requires removal of all residual
radioactivity attributable to licensed activities would have a dose criterion value of "0"
mrem/y above background. A "0" mrem/y above background alternative was not explicitly
studied, but impacts and costs for a "0" mrem/y above background alternative can be
analyzed by inference based on Appendices B, C, and D. Based on the low individual doses
and the trends indicated in Appendix B, the rate of reduction in health impacts below
approximately 3 mrem/y tends to become smaller or negative (indicating net increase in
mortality). This trend is expected to continue to "O" mrem/y and suggests that there is not
necessarily a further health and safety benefit in establishing a return-to-background
alternative that is on the order of "0" mrem/y above background and could also result in a
detriment. Appendices C and D suggest that, in general, expenditures made for soil and
concrete removal and radiation surveys to reduce impacts to a dose criterion of "0" mrem/y
above background may be very large.

A significant consideration in determining the effectiveness of a return-to-background
alternative is whether available radiological survey instruments and procedures can measure
"0" mrem/y above background at NRC-licensed sites being decommissioned. This
determination must account for the sensitivity of the measurement technique in the presence
of widely varying radiation levels of background. Information contained in NUREG-1501
(NRC, 1994) and Appendix D indicates that significant resources and sophisticated
measurement techniques must be applied to measure very low concentrations of residual
radioactivity in the presence of background.

NUREG-1501 (NRC, 1994) discusses the variation in measurement sensitivities for the
principal radionuclides of concern (Co-60, Cs-137, Th-232, and natural uranium). Appendix
D shows measurement sensitivity and cost trends for these radionuclides also. Based on the
above studies, the range of measurement sensitivities for the principal radionuclides are: 3
mrem/y above background for Th-232; 1 mremfy above background for Sr-90; 0.3 mrem/y
above background for Cs-137 or natural uranium; and 0.03 mrem/y above background for
Co-60. The increased measurement sensitivity for Co-60 is due to its strong characteristic
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emissions and its absence in background, both of which enhance the ability to measure very
low concentrations of this radionuclide.

In conclusion, when health impacts and cost are taken into account for a "'O mrem/y above
background regulatory alternative for the principal radionuclides studied, decommissioning
costs increase significantly but health impacts are not necessarily reduced. Furthermore, due
to technological limitations with available radiological measurement techniques in the dose
rate range of below 3 mrem/y above background, a tO" mrem/y above background
regulatory alternative could present significant implementation difficulties. Thus, it does not
appear reasonable to require sites on a generic basis to be returned to background.
However, for certain site specific situations, it may be possible that the costs of
decontamination and surveys to levels approaching background are not unreasonable
compared to the benefit. Such considerations lend support to use of an ALARA approach in
considering further reduction to near background levels.
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Table A.1. Comparison of the Principal Components of Background Between
Estimated Populations of the United States and the World

Annual Effective Dose Equivalent(mSv)

Component U.S. Mean' World Mean2  World Range2

Cosmic 0.27 0.36 0.3-2.0

Indoor radon and progeny 2.0 1.1 0.3-5.0

Internal (other inhaled, ingested) 0.4 0.5 0.2-1.0

Terrestrial gamnma 0.28 0.41 0.2-1.0

Totals (rounded) 3.0 2.4 1.56.0

1. From NCRP (1987).
2. From RNSCEAR (1988).
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Table A.2. Typical Ranges in Average Concentration of Background Radionuclides
(Bq per kg)

Material Uranium-238 Thorium-232 Potassium40 Reference

Bauxite ore 250 200 n/a UNSCEAR, 1988

Coal, U.S. 18 (1-540) 21 (2-320) 52 (1-710) Beck et al, 1980

Copper ore 30-80 23-110 n/a UNSCEAR, 1988

Crustal rock, U.S. 36 44 850 NCRP, 1987b

Oil shale 56 (37-74) 24 (19-37) 481 (185-962) Gogolak, 1982

Phosphate fertilizer,
U.S. 9200 n/a n/a UNSCEAR, 1988

Soil, worldwide 25 (10-50) 25 (7-50) 370 (100-700) UNSCEAR, 1988

Soil, U.S. 37 (4-141) 36 (4-126) n/a Myrick, 1983

4
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APPENDIX B

B.1 Purpose

Health impacts and decontamination costs over a range of residual dose rate levels were
evaluated for each of four reference facilities. The four reference facilities which are
considered include a power reactor, uranium fuel fabrication facility, sealed source
manufacturer/broad R&D facility, and rare metals processor. As discussed in Section 3.2.1
of Volume 1 and in Appendix C, these reference facilities are considered sufficiently
representative of the facilities covered by this rule to be used in this generic analysis. The
reference facilities are described in Appendix C.

B.2 Considerations With Regard to Public Comments

Appendix H presents a summary of comment letters received on the Draft GEIS. As noted
there, some of those comment letters criticized the analysis of costs and risks as incomplete
and inadequate; some of those letters submitted additional data and calculations in support of
those criticisms. In general, some of the major comments suggested, and provided data on,
the following:

(a) Additional data from actual decommissionings should be included which would consider
variations in site contamination characteristics, including the concentration and volume of
contamination and the profile of the contamination with depth;

(b) Reevaluation of remediation and survey costs should be conducted, including
consideration of variation in waste burial charges, remediation methods, and survey
procedures;

(c) Separate analyses of the cost-effectiveness of soil removal and building removal should
be performed. A commenter illustrated that such separate analyses would clarify differences
between costs and impacts of cleanup of soils and structures that were not obvious in the
Draft GETS. Commenters also suggested deleting the "knee-in-curve" approach as not
clearly illustrating the information regarding costs and impacts for cleanup of both soils and
structures; and

(d) Potential alternative uses of the site lands and facilities should be considered to provide a
higher level of realism in the dose estimates. These alternative uses can result in variations
in direct exposure and ingestion pathways and in the number of persons exposed and thus the
collective exposure and net health effects.

Based on the comments and information received, additional information has been included in
the GETS. Data on contamination submitted by the commenters were reviewed, compared
with other existing data, including that in the Draft GEIS, and incorporated into the Final
GEIS as appropriate. Appendix C contains considerations of a range of soil and building
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contamination, and Appendix D contains analysis of appropriate survey methodology using
representative NRC survey approaches . Those appendices also consider a range of disposal
costs and survey methods and costs.

Because it appears from a consideration of the comments that separate analysis of soil and
buildings can provide added information for use in decision-making, the tables in Appendix B
contain results from performing such a separate analyses. In addition, the "knee-in-curve"
figures, which provided general information about behavior of costs and impacts associated
with cleanup, have been replaced with a set of tables in Appendix B rather than curves.
Further, in response to comments suggesting that the Final GEIS consider more realistic post
decommissioning uses, Appendix B considers a range of possible uses, including residential
farming, denser residential use, industrial/office use, and variations in building occupancy
rates. These are described in the sections that follow.

B.3 Estimate of Radiological and Nonradiological Impacts

Impact analyses were performed for each of the reference facilities by calculating estimated
incremental mortalities due to radiation exposure and conventional nonradiological accidents
(construction and transportation). These calculations were completed for various alternative
residual dose criteria representing the exposure to an individual at the site following
decommissioning. The alternative criteria selected for these detailed analyses include: 100,
60, 25, 15, and 3 mrem per year. This range of alternative residual dose criteria are
considered to be sufficiently representative to demonstrate trends in comparison of costs and
impacts based on the information presented in Appendices C and D. In particular, as can be
seen from the tables in Attachment C of Appendix C, volumes of soil requiring removal (and
resultant costs) to reduce residual radioactivity levels below 3 mrem/y can increase
significantly, especially for real world cases studied, compared to the benefit in dose
reduction. A similar result can be seen for removal of concrete from a reactor bioshield in
Table 7.3.1 of Appendix C. For decontamination of walls and floors in structures, as
described in Appendix C (see in particular Tables 7.3.2, 7.4.1, 7.5.1, and 7.6.1), the
scabbling process is such that removal of individual layers of concrete remove a large
fraction of the remaining activity and thus studying a range of costs below 3 mrem/y is not
necessary. Consideration of the impacts of a limit of "'0" above background are discussed in X

Appendix A.

In assessing human health impacts from decommissioning, the analysis considers risks to
individuals expressed either in terms of mrem/year when radiation exposure is involved or in
accident rates when nonradiological impacts are involved. Sections B.3.1 and B.3.2 discuss
the analyses related to radiological and nonradiological impacts, respectively. These
assessments also consider collective risk to the population engaged in various activities
related to the decommissioning which result in both long-term and short-term impacts.
Collective estimated mortality resulting from radiation exposure was estimated for four
population groups as described in the following sections: B.3.1.1 - members of the public
living on site following decommissioning and license termination; B.3.1.2 - members of the
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public assumed to be working or residing within facility buildings following completion of
facility decommissioning and license termination; B.3.1.3 - workers performing
decomnmissioning; and B.3.1.4 - persons exposed to radiation in the course of transportation
of contaminated building materials and soil (including both transportation workers and the
general public). The collective estimated mortality from fatal construction accidents assumed
to occur during facility decontamination and soil removal (Section B.3.2.1), and estimated
mortality from traffic accidents during transportation of building waste and contaminated soil
to a low-level radioactive disposal site (Section B.3.2.2) were also calculated. Because these
impacts can take place over different time periods and may affect different persons, a precise
comparison or balancing is difficult; however, to provide a comparison of such risk, the
analysis in Appendix B estimates the individual and collective risks for these disparate
impacts. This is considered to be a reasonable approach in that it permits assessments and
conclusions to be made with regard to all of the impacts that may result from a particular
decommissioning alternative. The estimated mortalities are based on statistical data
regarding probability of mortality related to the level of exposure or activity.

Individual and collective impacts are developed based on risks of exposure to radiation and to
nonradiological accident risks as described in Sections B.3.1 and B.3.2. Because of the
combination of different types of risks involved, the overall results of the analyses are
presented as estimated mortalities.

B.3.1 Incremental Estimated Mortalities from Radiation Exposure

Total incremental estimated mortalities from radiation exposure were determined separately
for exposure to soils and structures by adding the incremental estimated mortality from each
of three components as follows:

soil - living on site following license termination, performing soil remediation (e.g.,
excavation), and transporting the resultant waste to a disposal facility;

structures - working or residing on site in facility buildings following license
termination, performing structure decontamination (e.g., scabbling concrete), and
transporting the resultant waste to a disposal facility.

Incremental estimated mortality from each of these components is discussed below.
Parameter values used regarding the number of persons engaged in the activities, the time
period over which the activities take place, and other parameters needed to assess collective
impacts for each reference facility are summarized in Table A. 1.

Individual impacts from radiation exposure consider the models, parameters, and assumptions
contained in NUREG/CR-5512 (NRC93). NUREG/CR-5512 analyzes several important
potential pathways of exposure for building occupancy, building renovation, drinking water,
and residence, which are considered here. The models of NUREG/CR-5512 consider
exposure based on prudently conservative but not necessarily "worst case." As indicated in
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NUREGICR-5512, the use of prudently conservative scenarios is intended to account for the
vast majority of potential uses of lands and structures and to overestimate the most probable
annual dose, while discounting a small fraction of highly unlikely doses that might result in
higher doses but would limit the usefulness of potential criteria without providing a
significant benefit in protection. The complete discussion of the models, parameters, and
assumptions are not repeated in this appendix.

For the impacts associated with living or working on the site following license termination,
the analysis assumes exposure of individuals to the residual dose limit, corrected for
radioactive decay, over a 1,000 year time period for soil and a 70-year time period for
buildings which is assumed to be the lifespan of the building following license termination
(analysis of impacts and costs of building demolition after the building's lifetime are
described in NUREG-0586 (NRC88)). In the estimate of impacts, a risk coefficient of 5E-4
per rem for the risk of radiation-induced fatal cancer is used based on the cancer-to-dose
relationships in the UNSCEAR (UNSCEAR88) and BEIR (BEIR9O) reports.

As discussed in Section B.2, because a variety of possible land uses could occur after the
facilities are released for unrestricted use, the following sections consider alternative
unrestricted public uses of the site. The effect of this consideration is a variation in potential
collective exposures which can occur and the resultant variation in net health impacts that can
occur. Alternative unrestricted land uses included in the tables are residential farming,
industrial use, and high density dwelling use. Alternative unrestricted building uses included
in the tables are office use, residential use, and industrial use. Tables A.2.1 - A.2.4 and
Tables A.3.1 - A.3.4 list the alternative cases considered in the analysis for soil and structure
exposure, respectively. In each of the alternative unrestricted land uses it is assumed that the
decommissioning activities result in reducing the residual radioactivity to the same residual
contamination level but that the post-decommissioning population usage of the site can vary.
For these alternative land uses, there will thus be a variation in both the individual and
collective doses resulting from the residual contamination. Thus, for example, the amount of
soil removal (and the resultant costs and impacts related to conducting the removal process)
are the same for a given dose criteria for Cases 1, 1A, and lB, but the individual dose
received, the number of people exposed, and the collective exposures would differ and,
therefore, the incremental results would also differ.

There is a wide range of possible restricted site uses. The draft GEIS (NRC94) evaluated
such uses in a qualitative manner and indicated that, because of the site specific nature of
restricted use, a generic approach is unlikely to yield a reasonable approximation of all the
possible restricted use modes that could be used. As noted in the draft GEIS, such restricted
use modes could include industrial zoning for all or part of a site, conversion of the land for
parkland, restrictions on agricultural use of the site, restrictions on residence at the site,
restrictions regarding length of time a facility can be used, elimination of use of the site, etc.
In response to public comments and to provide additional information on restricted use, the
tables in Appendices B and C of this final GEIS include a restricted industrial use as an
illustration of impacts and costs associated with restricted use.
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B.3.1.1 Persons Living On Site Following License Termination

For each of the reference facilities, a scenario is postulated in which a residence is
established on the land following decontamination. These residents may be exposed by direct
shine from the residual radiation contained in the soil and from the consumption of milk,
meat, and vegetables grown in the soil. Based on the area of contaminated soil at each
reference facility, the number of persons living on the land is estimated and the collective
estimated mortality determined for each case. Table A. 1 indicates the alternative site
population densities used in the analysis.

The collective estimated mortality for persons living on site following license termination is
estimated as follows:

Collective Estimated Mortality = R x DF x CF x Y x N

where:
R = Individual residual dose rate (mrem/year)

DF = Decay factor which considers the radionuclides present and the radioactive
half-life of those radionuclides (dimensionless)

C = Risk conversion factor (mortality/rem) (from Section B.3. 1)

Y = Exposure time (years)

N = Number of People Exposed

B.3.1.2 Working or Residing in Facility Buildings Following License Termination

For each of the reference facilities, it is assumed that the buildings will be fully utilized for
nonnuclear industrial or commercial purposes. In each case, the number of persons likely to
work in the facility is estimated. An alternative use case is also evaluated in which the
building is used for multiple dwelling residential use. The risk conversion factor noted in
Section B.3. 1 is multiplied by the residual dose rate and the' lifetime of the facility, which is
assumed to be 70 years following license termination. Table A.1 indicates the alternative
building occupancy densities used in the analysis.

As noted in Tables 7.3.2, 7.4.1, 7.5.1, and 7.6.1 of Appendix C, the actual process of
scabbling concrete off walls and floors at the reference facilities is a gross'removal process
that removes a layer of concrete which likely contains a large fraction of the remaining
radioactivity. For example, Table 7.3.2 indicates that scabbling of a layer of concrete
reduces the exposure for the reference power reactor from 220 to 10.4 mrem/y. This means
that, for the reference case shown in Table 7.3.2, the costs and impacts at the reference
power reactor are insensitive to certain of the alternative dose criteria under consideration
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(e.g., 100, 60, 25, and 15 mrem/y). Similar removal results occur for the other reference
facilities. Because the values in Tables 7.3.2, 7.4.1, 7.5.1, and 7.6.1 of Appendix C are
generic for the particular reference facility and thus other doses could occur in other real
world situations and because they therefore give little information regarding establishing dose
criteria, the analyses in this section provide an illustration of impacts and costs of reducing
doses below the alternative dose criteria being considered by a composite analysis of
scabbling layers of concrete below the alternative dose criteria. This analysis illustrates the
impacts and costs associated with scabbling each layer, but does not include costs and
impacts of wet spot and crack removal because they are highly site specific and thus do not
lend themselves to generic analysis. Such costs and impacts could be taken into account in a
site specific analysis.

The collective estimated mortality for persons working or residing on site in facility buildings
after license termination is estimated for each alternative residual dose rate limit as follows:

Collective Estimated Mortality = R x DF x CF x Y x N

where:
R = Individual residual dose rate (mrem/year)

DF = Decay factor which considers the radionuclides present and the radioactive
half-life of those radionuclides (dimensionless)

C = Risk conversion factor (mortality/rem) (from Section B.3.1)

Y = Exposure time (years)

N = Number of People Exposed (see Table A. 1)

It is also assumed that there will be a small work force involved in renovation of the facility.
The collective estimated mortality for these individuals is calculated in a similar manner and
added to the exposure estimated above to obtain a total risk to workers.

B.3.1.3 Performing Decontamination

Appendix C discusses the estimation of exposure of workers performing the decontamination,
including the evaluation of the parameters used in this analysis, such as cost, waste volume,
number of shipments of radioactive waste, and labor hours. These estimates have been made
as a function of residual dose rate at each reference facility.

The collective estimated mortality due to radiological exposure corresponding to performing
facility decontamination to reduce residual radioactivity to alternative residual dose levels is
calculated as follows:
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Collective Estimated Mortality = D x CF

where:
D = Dose received by decontamination workers in the process of achieving
alternative residual dose rates (person-rem) (taken from the tables in Attachment C to
Appendix C)

CF = Risk conversion factor (mortality/rem) (from Section B.3. 1)

B.3.1.4 Transporting Waste

Collective estimated mortalities are calculated for transportation workers involved in
transporting the waste and by the'members of the general public along the route from the
reference facility to the disposal site. The derivation of the doses received when transporting
the waste to a low-level waste disposal facility (for an average one-way distance of 500
miles) considered amounts and radioactive characteristics of the soil and concrete waste
requiring disposal for the full decontamination of each of the reference facilities as described
in Section 2.4.3 of this final GEIS and more fully in NUREG-0586 (NRC88) (not simply the
amounts indicated in Appendix C for remediating to the alternative residual dose criteria) and
the likely combination of soil and concrete packaged together for shipment. For example,
for the reference power reactor Appendix C indicates that only a small amount of soil is
estimated as requiring disposal, but a very large amount of concrete will require disposal.
Thus the radiation exposure caused by the transport of the packaged reference power reactor
decommissioning waste was considered to be more realistically represented by the behavior
of shipments of activated concrete from the bioshield. Therefore, the doses in this
Appendix, as indicated by Table A. 1 and Attachment B, are based on such considerations
and the information presented in two references: NRC72, 'Environmental Survey of
Transportation of Radioactive Materials to and from Nuclear Power Plants," and NRC80,
"Technology, Safety and Costs of Decommissioning a Reference Uranium Fuel Fabrication
Plant." Two scenarios were evaluated for each facility: one in which all removed soil was
assumed to be transported without any form of treatment, 'and one which'assumes use of soil
washing to reduce the amount of soil to be transported to a disposal facility.

The collective estimated mortality due to radiological exposure for shipping facility
decommissioning waste is calculated as follows:

Collective Estimated Mortality = D x S x CF

where:
D = Dose received by workers'and onlookers during shipment (person-rem per
shipment) (from Table A. 1)

S = Number of shipments (taken from tables in Attachment C to Appendix C)
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CF = Risk Conversion Factor (mortalities/rem) (from Section B.3. 1)

B.3.2 Incremental Estimated Mortality from Accidents

Impacts not associated with radiation exposure can be incurred as a result of heavy
construction activities, such as those involved in the decommissioning of the reference
facilities, and as a result of the transportation of materials. The total incremental estimated
mortality was obtained by adding the impacts from these two components.

The analysis of individual impacts from nonradiological accidents (such as workplace
accidents or highway transportation accidents) is based on published statistical data on
accident rates, and as such uses the same approach as for radiation exposure. For those
impacts incurred as a result of nonradiological workplace accidents while performing
decontamination activities or from nonradiological highway accidents while transporting
waste, estimates are made based on the statistical risks of accident fatalities and, as noted
above, published statistical data on fatal accident rates.

B.3.2.1 Performing Decontamination

The collective estimated mortality due to heavy construction workplace accidents
corresponding to performing facility decontamination to reduce residual radioactivity to
alternative residual dose levels is calculated as follows:

Collective Estimated Mortality = A x L

where:
A = Accident risk rate (mortalities/person-hour) (from Table A. 1)

L = Labor hours (person-hours) (from tables in Attachment C to Appendix C)

B.3.2.2 Transporting Waste

The collective estimated mortality due to traffic accidents during transport of
decommissioning wastes corresponding to reducing residual radioactivity to alternative
residual dose levels is calculated as follows:

Collective Estimated Mortality = A x T

where:
A = Accident risk rate (mortalities/kIn) (from Table A. 1)
T = Total distance traveled for all waste shipments (kin) (based on roundtrip distance
per shipment (from Table A. 1) and number of waste shipments needed (from tables in
Attachment C to Appendix C))
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B.4 Costs

Costs were calculated in Appendices C and D for each of the alternative residual dose
criteria for the following three types of decommissioning activity and used in the tables in
Appendix B to estimate incremental comparisons of impacts and costs:

1) For building decontamination, costs are estimated in Appendix C as a function of
alternative residual dose rate. Included in these estimates are direct labor costs to
perform the decontamination, overhead costs, cost of materials, and cost of waste
packaging, transport, and disposal.

2) For soil remediation, costs are estimated in Appendix C as a function of
alternative residual dose rate. Included in these estimates are costs for excavation,
packaging, transportation, and disposal (with and without treatment by soil washing).

3) Cost estimates for performing radiological surveys at the reference facilities are
provided in Appendix D for each of the alternative residual dose rates.

Two sets of total costs were calculated for each reference facility: one reflecting the cost of
disposal of all soil in an untreated condition, and one reflecting the cost of disposal assuming
soil washing to reduce the amount of soil shipped off site for disposal.

B.5 Results

Tables B. 1 through B.47 of Attachment B of this Appendix B present, for remediation of
soil, results comparing incremental impacts and costs, collective estimated mortalities based
on the statistical evaluations noted above, impact and cost calculations, and costs.
Tables B.47 through B.56 of Attachment B of this Appendix B present, for remediation of
structures, results comparing incremental impacts and costs, collective estimated mortalities
based on the statistical evaluations noted above, impact and cost calculations, and costs. For
example, in Table B. 1.1, the first row of data indicates the incremental impacts and costs in
lowering the dose criteria from 100 to 60 mremly. The tables of impact and cost
calculations provide the parameter values assumed for each facility and all intermediate
results for each dose level and mortality component. An asterisk in the tables represents -

results where the value of the cost per net health benefit is negative.

As discussed in the previous sections, the costs and impacts in Attachment B of this
Appendix B are taken from the concrete and soil removal analyses of Appendix C. Table
A.3 indicates the source of data from Appendix C for each of the cases in Appendix B. As
discussed in Section B.3.1.2, the analyses of structures provide illustrations of impacts and
costs of reducing doses below the alternative dose criteria being considered by a composite
analysis of scabbling layers of concrete below the alternative dose criteria. Therefore each
of the Tables B.47 - B.56 are developed by assessing the incremental costs and impacts
associated with scabbling a layer of concrete at each of the alternative dose levels.
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ATTACHMENT A
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Table A.1
Parameter Values for Reference Facilities

Values Arplicable to All Facilities:
Fal cancer risk rate:
Expwsut duraton:
Disposal volurne:
Faita work rate:
Burial sahe distnce:
Fatal transport rate:

5 x l0 per ren
HXX) yea or residential use of the site; 70 yea for buildiey ocupats y
13.6 cubic mretrs per shipment
4.2 x 10 per person-hos
1.600 kiloneters
3.8 x 104 per kiloeter

Values by Individual Facility

Facility Building Building Contaminated Land Building Waste Soil Shipment
Occupancy' Renovationb Land Area' usage Shipment Exposure
(# persons) (# persons) (sq. ft.) (#persons)' Exposure (person- (person-rem

rent per shipment) per shipment)

Power Reactor 22 - 210 20 3,000 <1 - 14 8.72E-02' 8.72E-02'

Uranium Fuel 80 -100 20 100,000 4 - 460 2.90E-02 8.00E-W
Fabrication Plant

Sealed Source 1-5 5 5,000 <1 - 23 8.67E,*2 8.67E-02
Manufacturer

Rare Metal 40 - 500 10 100,000 4-460 2.93E-02- 8.07E-06
Extraction Facility I

a Assumptions for building occupancy: for each facility assumes a range of reuses including office use at 120 fa/person, apartment type
residential use at 1000 fi2/person. and industrial use as follows:

Nuclear Power Plant - use as a coal fired power plant employing 0.25 persons per megawatt electricity (UDI90), with average size of 900
megawatts. The area of occupancy is based on Table 7.1. I of Appendix C which indicates that there is 250.000 f12 in the reference facility
that is 10% contaminated.

Uranium Fuel Fabrication Facilities - use as a chemical processing facility employing the same number of people as a functioning UF,
facility (NRC8S). The area of occupancy is based on Table 7.1.1 of Appendix C which indicates that there is 240,000 ft2 in the reference
facility that is 50% contaminated.

Sealed Source Manufacturer Facility - use as a laboratory, with typical laboratory size of 60 mn to 80 mnl (NRC8 1). The area of occupancy
is based on Table 7.1.1 of Appendix C which indicates that there is 6,000 fr2 in the reference facility that is 10% contaminated.

Rare Metal Extraction Facility - use as an industrial facility. The area of occupancy is based on Table 7.1.1 of Appendix C which indicates
that there is 150,000 ft2 in the reference facility that is 40% contaminated.

bEstimated based on facility and number of persons for building occupancy scenario.

From Appendix C.

'Derived from NRC72.

Derived from NRC80.

f Assumptions for land occupancy: assumes alternative unrestricted site land area usages including residential agricultural usage of 400
persons/km2 (about 2,500 square meters per person (NRC93), industrial use at 10,000 persons/km2, and high density dwellings at 50.000
personslckm2. Also assumes exposure using the unrestricted use dose conversion factor of Table A.2 of Attachment A of Appendix C for
residential agricultural usage of the site, for industrial and high density dwelling alternative unrestricted usages of the site assumes exposure
using the following fractions of the values in Table A.2 of Appendix C: power reactor - 0.14; uranium fabrication plant - 0.037; sealed
source manufacturer - 0.14; rare metal facility - 0.067. For restricted use assumes industrial use of the site with dose conversion factors
given in Table A.3 of Attachment A of Appendix C.

if

I
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Table A.2.1

Cases(')for Reference Power Reactor
Soil RemediationO

Case. 1 -

Case IA -

Case 1B-

Case 2 -

Case 2A -
Case 2B -

Diffusion into the soil; $50/ft3 burial cost for soil; soil removal after soil
washing; unrestricted use with resident farmer use of the site
Same as Case 1, but with industrial use of the site
Same as Case 1, but with residential high density dwelling use

Diffusion, $50/ft3 burial cost for soil; no soil washing; unrestricted use with
resident farmer use of the site
Same as Case 2, but with industrial use
Same as Case 2, but with residential high density dwelling

Case 3 -

Case 3A -
Case 3B -

Case 4 -

Case 4A -
Case 4B -

Real world soil profile data; $50/ft3 burial cost; soil removal after soil
washing; unrestricted use with resident farmer use of the site
Same as Case 3, but with industrial use
Same as Case 3, but with residential high density dwelling

Real world soil profile data; $50/ft3 burial cost for soil; no soil washing;
unrestricted use with resident farmer use of the site
Same as Case 4, but with industrial use
Same as Case 4, but with residential high density dwelling

Case 5 - Same as Case 4, but with restricted industrial use of the site

Notes:
1. For some of the tables in Attachment B, additional information is provided (e.g.,
alternative soil disposal costs) in addition to the cases defined in this table.

2. All cases use the high soil contamination case from Attachment C of Appendix C.
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Table A.2.2

Cases('Ofor Reference Uranium Fabrication Facility
Soil Remediation()

Case 1 - Diffusion into the soil; $50/ft3 burial cost for soil; soil removal after soil
washing; unrestricted use with resident farmer use or industrial use of the site

Case 1A - Same as Case 1, with $10/ft3 burial cost for soil
Case lB - Same as Case 1, but with residential high density dwelling use

Case 2 - Diffusion; $501ft3 burial cost for soil; no soil washing; unrestricted use with
resident farmer or industrial use of the site

Case 2A - Same as Case 2, but with $10/ft3 burial costs for soil;
Case 2B - Same as Case 2, but with residential high density dwelling

Case 3 - Same as Case 1, but with restricted industrial use of the site

Case 4 - Same as Case 2, but with restricted industrial use of the site

Case 5 - Real world soil profile data; $50/ft3 burial cost for soil; soil removal after soil
washing; unrestricted use with resident farmer or industrial use of the site

Case 5A - Same as Case 5, but with $10/ft3 burial cost for soil
Case 5B - Same as Case 5, but with residential high density dwelling

Case 6 - Real world soil profile data; $50/ft3 burial cost; no soil washing; resident
farmer or industrial use

Case 6A - Same as Case 6, but with $10/ft3 burial cost for soil
Case 6B - Same as Case 6, but with residential high density dwelling

Case 7 - Same as Case 6, but for restricted use industrial use of the site

Notes:
1. For some of the tables in Attachment B, additional information is provided (e.g.,
alternative soil disposal costs) in addition to the cases defined in this table.

2. All cases use the high soil contamination case from Attachment C of Appendix C.
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Table A.2.3

Cases(')for Reference Sealed Source/Broad R&D Facility
- Soil Remediation"2

Case 1-

Case IA -

Case IB-

Case 2 -

Case 2A -
Case 2B -

Diffusion into the soil; $50/ft3 burial cost for soil; soil removal after soil
washing; unrestricted use with resident farmer use of the site
Same as Case 1, but with industrial use of the site
Same as Case 1, but with residential high density dwelling use

Diffusion; $50/ft3 burial cost; no soil washing; unrestricted use with resident
farmer use of the site
Same as Case 1, but with industrial use
Same as Case 1, but with residential high density dwelling use

Case 3 -

Case 3A -
Case 3B -

Case 4 -

Case 4A -
Case 4B -

Real world soil profile data; $50/ft3 burial cost; soil removal after soil
washing; unrestricted use with resident fanner use of the site
Same as Case 3, but with industrial use
Same as Case 3, but with residential high density dwelling use

Real world soil profile data; $50/ft3 burial cost; no soil washing; unrestricted
use with resident farmer use of the site
Same as Case 4, but with industrial use
Same as Case 4, but with residential high density dwelling use

Case 5 - Same as Case 4, but with restricted industrial use of the site

Notes:
1. For some of the tables in Attachment B, additional information is provided (e.g.,
alternative soil disposal costs) in addition to the cases defined in this table.

2. All cases use the high soil contamination case from Attachment C of Appendix C.
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Table A.2.4

Cases(I'for Reference Rare Metal Facility
Soil Remediationd°

Case 1 - Diffusion into the soil; $50/ft3 burial cost; no soil washing; unrestricted use
with resident farmer use of the site

Case 1A - Same as Case 1, but with $101ft3 burial cost
Case IBi - Same as Case 1, but with industrial use
Case 1B2 - Same as Case 1, but with high density dwelling use
Case IC - Same as Case 1, but with use of in-situ surveys

Case 2 - Real world profile data; $50/ft3 burial cost; no soil washing; resident farmer
use of the site

Case 2A - Same as Case 2, but with $10/ft3 burial cost
Case 2B1 - Same as Case 2, but with industrial use
Case 2B2 - Same as Case 2, but with high density dwelling use
Case 2C - Same as Case 2, but with use of in-situ surveys

Case 3 - Same as Case 2, but with restricted industrial use of the site

Notes:
1. For some of the tables in Attachment B, additional information is provided (e.g.,
alternative soil disposal costs) in addition to the cases defined in this table.

2. All cases use the high soil contamination case from Attachment C of Appendix C

NUREG-1496 B.A-6



Table A.3.1

Cases for Reference Power Reactor
Structures Remediationf')

Case 1 - Bioshield contamination; $3501ft3 burial cost for concrete; 50 persons
working in bioshield area

Case IA - Same as Case 1, but with 20 persons working in bioshield area

Case 2 - Floor and wall contamination; $350/ft3 burial cost for concrete; office use of
the facility (210 persons using contaminated area of facility - 25000 ft2/120
ft2/person)

Case 3 - Floor and wall contamination; $350/ft3 burial cost for concrete; industrial use
of facility (22 persons using contaminated areas of facility)

Case 4 - Floor and wall contamination; $350/ft3 burial cost of concrete; residential use
of the facility (25 persons using contaminated areas of facility)O

Notes:
(1) As noted in Section B.5 of Appendix B, these cases represent a composite of studies for
alternative residual dose criteria.

(2) A separate table in Attachment B was not developed because the results are similar to
Case 3.
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Table A.3.2
Cases for Reference Uranium Fabrication Facility

Structures Remediation(l)

Case 1 - Floor and wall contamination; $350/ft3 burial cost for concrete, office use of
the facility (1000 persons using contaminated area of facility - 120,000 ft/120
ft2/person)

Case 2 - Floor and wall contamination; $350/ft3 burial cost for concrete; industrial use
of facility (80 persons using contaminated areas of facility)

Case 3 - Floor and wall contamination; $350/ft3 burial cost for concrete; residential use
of facility (120 persons using contaminated area of facility)()

Notes:
(1) As noted in Section B.5 of Appendix B, these cases represent a composite of studies for
alternative residual dose criteria.

(2) A separate table in Attachment B was not developed because the results are similar to
Case 2.
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Table A.3.3

Cases for Reference Sealed Source/Broad R&D Facility
Structures Remediation"')

Case 1 - Floor and wall contamination; $350/ft3 burial cost for concrete; office use of
the facility (5 persons using contaminated area of facility - 600 ft/120
ft2/person)

Case 2 - Floor and wall contamination; $3501ft3 burial cost for concrete; industrial use
of facility ( < 1 person using contaminated areas of facility)

Case 3 - Floor and wall contamination; $350/ft3 burial cost for concrete; residential use
of the facility (< 1 person using contaminated areas of facility)O)

Notes:
(1) As noted in Section B.5 of Appendix B, these cases represent a composite of studies for
alternative residual dose criteria. I

(2) A separate table in Attachment B was not developed because the results are similar to
Case 2.
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Table A.3.4

Cases for Reference Rare Metal Facility
Structures Remediation&)

Case 1 - Floor and wall contamination; $350/ft3 burial cost for concrete; office use of
the facility (500 persons using contaminated area of facility - 60,000 ft/120
ft2/person)

Case 2 - Floor and wail contamination; $350/ft3 burial cost for concrete; industrial use
of facility (40 persons using contaminated areas of facility)

Case 3 - Floor and wall contamination; $350/ft3 burial cost for concrete; residential use
of facility (60 persons using contaminated areas of facility)(,)

Notes:
(1) As noted in Section B.5 of Appendix B, these cases represent a composite of studies for
alternative residual dose criteria.

(2) A separate table in Attachment B was not developed because the results are similar to
Case 2.
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Table A.4.1.1
Cross Reference for Tables of Soil Analyses in Appendix B

to Sources in Appendix C

Reference Power Reactor

Case Appendix B tables Appendix C table

1 B.l.l - B.1.4 C.l.l

|IA B.2.1 - B.2.4 C.1.I

|B B.3.1 - B.3.4 C.1.l

2 B.4.1 - B.4.4 C.1.2

2A B.5.1. - B.5.4 C.1.2

2B B.6.1 - B.6.4 C. 1.2

3 B.7.1 - B.7.4 C.1.9

3A B.8.1 - B.8.4 C.l.9

3B B.9.1 - B.9.4 C.1.9

4 B.10.1 - B.10.4 C.l.10

4A B.ll.1 - B.11.4 C.1.10

4B B.12.1 - B.12.4 C.l.10

5 B.13.1 - B.13.4 C.1.12
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Table A.4.1.2
Cross Reference for Tables of Soil Analyses in Appendix B

to Sources in Appendix C

Reference Uranium Fuel Fabrication Facility

Case Appendix B tables Appendix C table

1 B.14.1 - B.14.4 C.2.1

1A B.14.1 - B.14.4 C.2.1

1B B.15.1 - B.15.4 C.2.1

2 B. 16.1 - B. 16.4 C.2.2

2A B.16.1. - B.5.4 C.2.2

2B B.17.1 - B.17.4 C.2.2

3 B.18.1 - B. 18.4 C.2.3

B.19.1 - B.19.4 C.2.4

5 B.20.1 - B.20.4 C.2.5

5 B.20.1 - B.20.4 C.2.5

5B B.21.1 - B.21.4 C.2.5

6 B.22.1 - B.22.4 C.2.6

6A B.22.1 - B.22.4 C.2.6

6B B.23.1 - B.23.4 C.2.6

7 B.24.1 - B.24.4 C.2.8
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Table A.4.1.3
Cross Reference for Tables of Soil Analyses in Appendix B

to Sources in Appendix C

Reference Sealed Source Manufacturing/Broad R & D Facility

Case Appendix B tables Appendix C table

1 B.25.1 - B.25.4 C.3.1

IA B.26.1 - B.26.4 C.3.1

1B B.27.1 - B.27.4 C.3.1

2 B.28.1 - B.28.4 C.3.2

2A B.29.1. - B.29.4 C.3.2

2B B.30.1 - B.30.4 C.3.2

3 B.31.1 - B.31.4 C.3.5

3A B.32.1 - B.32.4 C.3.5

3B B.33.1 - B.33.4 C.3.5

4 B.34.1 - B.34.4 C.3.6

4A B.35.1 - B.35.4 C.3.6

4B B.36.1 - B.36.4 C.3.6

5 B.37.1 - B.37.4 C.3.8
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Table A.4.1.4
Cross Reference for Tables of Soil Analyses in Appendix B

to Sources in Appendix C

Reference Rare Metal Facility

-I

Case Appendix B tables Appendix C table

1 B.38.1 - B.38.4 C.4.2

1A B.38.1 - B.38.4 C.4.2

lBl B.39.1 - B.39.4 C.4.2

1B2 B.40.1 - B.40.4 C.4.2

1C B.41.1. - B.41.4 C.4.2

2 B.42.1 - B.42.4 C.4.6

2A B.42.1 - B.42.4 C.4.6

2B1 B.43.1 - B.43.4 C.4.6

2B2 B.44.1 - B.44.4 C.4.6

2C B.45.1 - B.45.4 C.4.6

3 B.46.1 - B.46.4 C.4.8
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Table A4.2
Cross Reference for Tables of Structures Analyses in Appendix B

to Sources in Appendix C

Case Appendix B tables Appendix C table

Power Reactor 1 B.47.1 - B.47.4 C.7.3.1

Power Reactor IA B.48.1 - B.48.4 C.7.3.1

Power Reactor 2 B.49.1 - B.49.10 C.7.3.2

Power Reactor 3 B.50.1 - B.50.10 C.7.3.2

Uranium Fab. 1 B.51.1. - B.51.10 C.7.4.1

Uranium Fab. 2 B.52.1 - B.52.10 C.7.4.1

Sealed Source 1 B.53.1 - B.53.10 C.7.5.1

Sealed Source 2 B.54.1 - B.54.10 C.7.5.1

Rare Metal 1 B.55.1 - B.55.1O C.7.6.1

Rare Metal 2 B.56.1 - B.56.10 C.7.6.1
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Table B.1.1

Incremental Impacts - Power Reactor Case 1

Residual Dose Rate Present Value Cost Lorlg-Temc Cost per Net Health Benefit
Reduction Disposal Disposal Fatahes Fatalities Incurred Benefit Disposal Disposal
(mrcMn/yr) @ $501f3 @ $350/ft3 @ S50/N3 @ S350/f13

100 < 60 $14,383.46 S56,607.35 1.39E.05 1.06E-04 -920E-05 *

60 < 25 S15,862.90 $67,154.81 2.10E.05 1.99E -06 1.90E -05 $833,527,121 S3,528,695,840

25 < 15 $48,752.68 S73,820.58 SA7E -06 9.74E -07 4A9E -06 S10,855,144,371 S16,436,697,706

15 < 3 S860.526,77 I1,002.400.13 6.60E-6 2.14E-04 -2.08E-04 * *

4b
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Table R11

Stattical Mortality - Power Reactor Cae I

to

Mortality from Radiation Exposure Mortality from Accidents ~T

Re id al D se li i L vi gPe fo mPe fb nT O T A L FatalitiesResdual Doe Limit iving Perform TransportWaste Perform Transport Waste (D|coni &
(mremnly) Omft. Decon Decon _____Transportation)

100 5.34E-0 2.17E-06 43SE-05 1.83E-06 6.08E-05 1.62E-04 1.OE -04

60 3.95E -05 3.07E -06 8.70E -05 2.57E -06 1.22E -04 2.54E -04 2.14E -04

30 2.74E -05 3.93E -06 8.70E -05 3.30E -06 1.22E -04 2A3E -04 2.16E -04

25 1.85E-05 4.15E-06 8.70E-05 3.48E-06 1.22E-04 2.35E-04 2.16E -04

15 130E-05 4.68E-06 8.70E-05 3.93E-06 1.22E-04 2.30E-04 2.17E -04

10 1.OE -05 5.17E 06 1.31E -04 4.34E 06 I.82E -04 3.33E -04 322E -04

3 6.44E -06 7.67E -06 1.74E -04 6.45E -06 2.43E -04 4.38E -04 4.31E -04

2.42E -06 1.36E -05 2.61E -04 1.14E -05 3.65E -04 6.53E .04 6.51E -04

4�h-e
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Table B.1.3 - Impact and Cost Calculations - Power Reactor Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00E .04 per rem _Fatal work rate 4.2E -08 per person-h _

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatal transport 3.8E 08 per km

REFERENCE FACILITY Power Reactor - HMgh Soil Contamlnatbon - Unrestricted Use

Residual Dose Limit None 100 60 3025 Is103
(mrern/v)_
Initial Doje Rate ( rnm/y) 2e1.59c+02 1.08e+02 7.73e+01 4.89e+01 j 2.80e+01 1.52A+0 8.4Se+00 2.81c+00 1.03e+00
Cumulativerisk 831E -04 4.79E.04 3.55E 04 2A6E-04 1.66E-04 1.17E-04 9.06E -05 5.78E -05 2.17E -05
[Baseline soil profile] Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose Co-60 t 11) + (Sr-90 % of total dose * Sr-90 t 1/2) + (Cs-137 % of
total dose ' Cs-137 t 12) ]* fatal cancer risk/1000

W
iv

1. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft 1personsonland 1.11E-01 [400 persons per km2]

ResidualDoseLimit None 100 60 30 25 15 10 3 1

Collective mortality | 9.27E -05 S.34E -05 3.95E -05 2.74E .05 1.85E -05 1.30E -05 1.01E -05 6.44E -06 2A2E -06

It. Performing Decon -Mortality for Radiation Exposure

Residual Dose Limit None 100 60 30 25 15 10 3 i

Soil person-rem 0 0.004 0.006 0.008 0.008 0.009 0.010 0.015 0.027

Collective mortality 0 2.17E -06 3.07E -06 3.93E -06 4.15E -06 4.68E -06 5.17E-06 7.67E-06 1136E-05

m. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.70E -02 person-rem per shipment

ho 9.
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Table B.1.3 - Impact and Cost Calculations - Power Reactor Case 1

Residual Dose Limit None 100 60 30 25 1S 10 3 1

Soil depth removed (cm) 0 3.3 4.6 5.9 62 7.0 7.8 1 I.S 20.5

SoD volume (mA3) 0 24 34 44 46 52 S8 86 1S2

Soil shipments 0 1 2 2 2 2 3 4 6

Soil person-rn 0 0.087 0.174 0.174 0.174 0.174 0.261 0.348 OS22

Collective mortality 0 43SE -S 8.70E .05 8.70E 05 8.70E .05 8.70E *05 1.31E .04 1.74E *04 2.61E .04

REFERENCE I I I I I _

IV. Performing Docon - Mortality for Accidents

ResidualDoseLimit None 100 60 30 25 15 10 3 1

Soilperson-h 0 43 61 79 83 94 103 153 272

Collective mortality _ 0 1.83E -06 2.S7E 46 - 3.30E -06 3.48E 06 3.93E *06 4.34E -06 6A5E -06 1.14E-4S

V. Transporting Waste- Mortaity forAccidents - -

Residual Dose Limit None 100 60 30 25 15 10 3 1

Soil shipments 0 1 2 2 2 2 3 4 6

Total distance (km) 0 1,600 3,200 3,200 3,200 3,200 4,800 6,400 9,600

Collective mortality 0 6.08E .05 1.22E .04 1.22E -04 1 .22E .04 1 .22E -04 I.82E -04 2.43E -04 3.65E -04

W
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Table B1.4.1

Summary Costs for Power Reactor Cae I
High Soil Contaminatio - Unresticted Use
_________ Disposal Cost - S50/ft3

Residual Dose Limit Soil Removal Survey TOTAL
(mmm/iy)

100 S67,236.81 $106,000.00 S173,236.81

60 S81,620.27 S106,000.00 1 87,620.27

25 S97,483.17 $106,000.00 $203,483.17

1 5 $105,235.85 $147,000.00 $252,235.85

3 $1I5 1,762.62 $961,000.00 S1,1 12,762.62
W
izI
0%
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Table 3.1.4.2

Sumnary Costs for Power Reactor Case I
Ilgh Soft Cmntmnination - Unrestricted Use

_isposal Cost - S35W1fN3

Residual Dos Lmit S Rno Survey TOTAL

100 S170,15536 S106,000.00 S276,15536

60 =26,762.71 S106,000.00 $332,762.71

25 $293,917.52 S106,000.00 S399,917.52

15 S326,738.10 S147,000.00 £473,738.10

3 S515,138.23 $961,000.00 $1,476,138.23
W
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Table A1.43

Summary Costs for Power Reactor Case I
High Soil Contamination - Unrestricted Use

Disposal Cost - S10/fI3

Residual Doe Limit Sod Removal Survey TOTAL

100 £54,152.15 S106,000.00 £160,152.15

60 $60,703.95 S106,000.00 S166,703.95

25 $68,662.81 £106,000.00 £174,662.81

15 S72,552.55 S147,000.00 £219,552.55

3 S94,566.76 £961,000.00 1,055,566.76

a L 4
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Table B.2.1

Incremental Im acts - Power Reactor Case 1A

Residual Present Value Cost Cost ($M) per Net Health Benefit
Dose Rate ($KA Long-Term Short-Term Not Healhh _ _ _ _

Reducion D Disposal Fatalities Fatalities Benefit Disposal Disposal
(mrem/yr) @ $50At3 @ Averted ed _ S513 @ $350MB

100 < 60 $14,383 $56,607 4.89e-05 1.06e-04 -5.70e-05 *

60 < 25 $15,863 $67,155 7.40e-05 1.99e-06 7.20e-05 $220,320,537 S932,716,096

25 < 15 $48,753 $73,821 1.92e-05 9.74e-07 1.83e-05 S2,669,843,179 $4,042,636,722

15 < 3 $860,527 $1,002,40 2.32e-05 2.14e-04 -1.91e-04 *

'0

I
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Table B.2.2

Statistical Mortality - Power Reactor Case 1A

Mortality from Radiation Exposure Mortality from Accidents Short Term
Residual Dose Limit Fatalities

(mY) Living Perform Transport Perform Transport (Decon &
Onsite Decon Waste Decon Waste TOTAL Transportation)

100 1.88e-04 2.17e-06 4.35e-05 1.83e-06 6.0&e-05 2.96e-04 1.08e-04

60 1.39e-04 3.07e-06 8.70e-05 2.57e-06 1.22e-04 3.53e-04 2.14e-04

30 9.64e-05 3.93e-06 8.70e-05 3.30e-06 1.22e-04 3.12e-04 2.16e-04

25 6.5le-05 4. 15e-06 8.70e-05 3.48e-06 1.22e-04 2.81e-04 2.16e-04

15 4.59e-05 4.68e-06 8.70e-05 3.93e-06 1.22e-04 2.63e-04 2.17e-04

10 3.55e-05 5.17e-06 1.31e-04 4.34e-06 1.82e-04 3.58e-04 3.22e-04

3 2.27e-05 7.67e-06 1.74e-04 6.45e-06 2.43e-04 4.54c-04 4.3le-04

I 8.51e-06 1.36e-05 2.61e-04 1.14e-05 3.65ec04 6.59e-04 6.51e-04

W
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Table B.2.3 Impact and Cost Cslculaion - Power Reactor Case 1A

GENERIC ASSUMPTIONS:

Fatal canmcer risk rate 5.00e44 per rem Fatal 4.2e-08 per

Exposure duration 1000 y Burial 1600 km per

Disposal volume 10.87 m^3 per Fatal 3.8e-08 per km

A~t use l.41e-01

REFERENCE FACILITY Power Reactor - High Soil Contamination - Alternative Land Use

Residual Dose Limit (mremly) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mremly) 1.59e+02 1.08e002 7.73e+01 4.89e+01 2.80e+Ol 1.52e+01 8.45e+00 2.81e+00 1.03e+0

Cumulative risk 1.17e-04 6.75e-05 4.99e-05 3.46e-05 2.34e-05 1.65e45 1.27e45 8.13e-06 3.05e-06

1. Alternative Land Use - Mortality for Radiation Exposre

Contaninated land area 3,000 sq ft # persons exposed 2.79e400 [10,000 persons per Jun21

Reual Dose Linit (mmny) None 100 60 __30 25 15 10 3 _ _1

Coflective moality 326e-04 1.88e-04 1.39e-04 9.64e-05 6.51.O05 4.59-O05 3.55-O5 2.27e-05 8.51-06

w
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9 Table B.2.4.1

Summary Costs for Power Reactor (SM)
Case IA

Disposal Cost - S50/ft3

Residual Dose Limit Sod RemovaI Survey TOTAL
(mremly)

100 $67,237 S106,000 $173,237

60 $81,620 S106,000 S187,620

25 S97,483 $106,000 S203,483

15 S105,236 $147,000 S252,236

3 S151,763 S961,000 $1,112,763

w~
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Table B.2.4.2

Summary Coss for Power Reactor (SM)
Case IA

Disposal Cost - $350W 3

Residual Dose Limt Soil Removal Survey TOTAL

100 $170,155 $106,000 $276,155

60 S226,763 $106,000 $332,763

25 $293,918 $106,000 $399,918

15 $326,738 S147,000 S473,738

3 S515,138 $961,000 $1,476,138
W
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Table B.3.1

Incremental Im acts - Power Reactor Case lB

Residual M)esent Val t Cost (SM) per Net Health Benefit
Dose Rat (SW _ Long-Term Short-Term Net Health______
Reduction Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal
(mremkyr) @ S50/113 @ Averted Incurred @ $50/ft3 I $350/lU

100 < 60 $14,383 $56,607 2.45e-04 1.06e-04 1 .39e-04 $103,777,859 $408,426,696

60 < 25 $15,863 $67,155 3.70e-04 1.99e-06 3.68e-04 $43,109,358 $182,501,336

25 < 15 $48,753 $73,821 9.62e-05 9.74e-07 9.52e-05 $512,112,801 $775,433,565

15 < 3 $860,527 $1,002,40 1.16e-04 2.14e-04 -9.79e-05

tz
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Table B.3.2

Stathtfcal Mortality - Power Reactor Case 1B

Mortality firom Radiation Exposure Mortality firn Accidents Short Teri
Resiual - - -- -FatalitiesResidual Dose Limit _

Living Perform Transport Peiforni Tr~ r TOA rnporaton)&
mOnsie Decon Waste Dco wast TOTAL Tran tion)

100 9.40e-04 2.17e-06 4.35e-05 1.83e-06 6.08e-05 1.05e43 1.0&e-04

60 6.96e-04 3.07e-06 8.70e-05 2.57e-06 1.22e-04 9.10e-04 2.14e-04

30 4.82e-04 3.93e-06 8.70e-05 3.30e-06 1.22e-04 6.98e-04 2.16e-04

25 3.26e-04 4.1Se-06 8.70e-05 3.48e-06 I .22e-04 5 .42e-04 2.16e-04

15 2.30e-04 4.68&-06 8.70e-05 3.93e-06 I .22e-04 4.47e-04 2.17e-04

10 1.78e-04 5.17e-06 1.31e-04 4.34e-06 1 .82e-04 5.00e-04 3.22e-04

3 1. 13e-04 7.67e-06 I .74e-04 6.45e-06 2,43e-04 5.45e-04 4.3 Ie-04

I 4.26e-05 1.36e-05 2.61e-04 1.14e-05 3.65e-04 6.93e-04 6.51 e-04

I
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hq Table B.3.3 Impact and Cost Calculations - Power Reactor Case 1B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal 4.2e-08 per

Exposure duration 1000 y Burial 1600 km per

Disposal volume 10.87 mA3 per Fatal 3.8e-08 perkan

Alt use = .41e-01

REFERENCE FACILITY Power Reactor - High Soil Contamination - Alternative Land Use

ResidualDoseLimit (mrem/y) None 100 60 30 25 15 10 3 1

t Initial Dose Rate (mrem/y) 1.59e+0 1.08e+0 7.73e+0 4.89e+0 2.80e+0 1.52e+0 8.45e+0 2.81e+0 1.03e+00
.

aL Cumulative risk 1.17e-04 6.75e-05 4.99e-05 3.46e-05 2.34e-05 1.65e-05 1.27e-05 8.13e-06 3.05e-06

I. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft # persons exposed 1.39e+01 [50,000 persons per km2]

Rcsidual Dose Limit (mweny) None 100 60 30 25 15 10 3 1

Collective mortality 1.63e-03 9.40c-04 6.96e-04 4.82e-04 3.26e-04 230e-04 1 .78e-04 1.13e-04 4.26c 05

6.4 ..
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Table B.3.4.1

Summary Costs for Poer Reactor (SM)
CaLe IB

DIsposal Cost - sso0t3

Residual Dse Limit
R d Dem y )Soil Removal Survey TOTAL

100 $67,237 $106,000 $173,237

60 $81,620 $106,000 $187,620

25 $97,483 $106,000 S203,483

15 $105,236 $147,000 $252,236

3 $151,763 $961,000 $1,112,763
-4
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Table B.3.4.2

Summary Costs for Power Reactor (ShM
Case IB

Disposal Cost - S3M ft3

Residual Dose Limit Soil Removal Survey TOTAL
(mreimy)

100 $170,155 $106,000 $276,155

60 $226,763 $106,000 $332,763

25 $293,918 $106,000 $399,918

15 $326,738 $147,000 S473,738

3 $515,138 $961,000 $1,476,138

4 4 .4
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Table B.4.1

Incremental Impacts - Power Reactor Case 2

Present Value Cost Cost per Net Health Benefit

RBductioh, (men/yr) Disposal Dispos Fatal Fatalities
S5WfH3 @ S350/113 Avwrted lncured E $50/f13 @ S350/ft3

100 < 60 $23,452 $129,012 139405 1.06e-04 -9.190-0S

60 <25 $28,204 S156,434 2.10oe05 1.06e-04 .8.SeO5 , *

25 c 15 S54,136 $116,806 S5.47c06 8.82"07 4.58o.06 $11,810,591,106 S25,482,832,561

15 < 3 S892,322 $1,247,005 6.60eI06 3.18e.04 -3.lle-04

At
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Table B.4.2

Statistical Mortallty - Power Reactor Case 2

Mortality from Radiation Exposure Mortality from Accidents
________ ____ Short Term Fatalitics

Residual Dose Limit (Decon &
(mren/y) Living Perform Transport Perform Transport TOTAL Transportation)

Onsite Decon Waste Decon Waste

100 5.34e"05 1.97e-06 1.31e-04 1.65c-06 1.82c-04 3.70e-04 3.17e-04

60 3.95e 05 2.77.-06 1.74e-04 2.33e-06 2.43e-04 4.62e-04 4.22e-04

30 2.74e-05 3.56e.06 2.18e-04 2.99e-06 3.04c-04 5.55c-04 5.28e-04

25 IB8e-05 3.75c-06 2.18e-04 3.15e-06 3.04c-04 5.47e-04 528o-04
-- --

15 1.30e-05 4.23.06 2.1 e-04 3.56e-06 3.04e-04 5.42e-04 5.29c-04

0 1.01e-05 4.68e-06 2.61e-04 3.93c-06 3.65e-04 6A5e0 6.34e-04

3 6.44c-06 6.95c-06 3.48c-04 5.83c-06 4.86.04 8.54c0A 8.47c704

1 2.42e.06 123c-05 6.09o-04 1.03e05 8.51e4 1.49c-03 1.48"-03

0

4 
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Table B.4.3 Impact and Cost Calculations - Power Reactor Case 2

GENIRIC ASSUMPI'IONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 42e-08

Exposure duration 1000 y Buial site distance q1600 44kn per shipment

Disposal volume 10.87 m^3 per I Fatal transport rate 3. 8 per km

REFER NCE PACEILTY Power Reactor - Rlgh Soil Contamination - Unrestricted Use

Residual Dose Limit(mremty) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8A5c+00 2.81e+00 1.03e+00

Cumulative risk 8.31e-04 4.79e-04 3.55e-04 2A6e-04 1.66e-04 1.17e-04 9.06e-05 5.78e-05 2.17e-05
[Baelie sil roflsJ Cuulaiveris = nital os d Ia atr(.4 (o6 fttlds I I-6 t /)+(r9 f oa oer9

W

(Baseline soil profile) Cumulalive risk -Initial dose rate * dcar factor(1.44) t (Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose * Sr-90 t
1/2) + (Cs-137 % oftotal dose * Cs-137 t 1/2)1* fatal cancer risktlO00

L Living Onsite -Mortality for Radiation Exposure

Contaminate land area 3,000 sq ft # persons on land 1.11e-01 [400 persons per km2]

Residual DoseLimit (mrem/y) None 100 60 30 25 1 5 10 3 1

Collective mortality 9.27e05 534°-05 3.95e-05 2.74e-05 1.85e-05 1.30c05 1.Ole-05 j 6.44o06 r 2.42e-06

IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mnx/y) None 100 60 30 25 15 10 3 1

Soil person-rem 0 0.004 0.006 0.007 0.008 0.008 0.009 0.014 0.025

Collective mortality 0 1.97c-06 2.77eo06 3.56e406 3.75e06 4.23e-06 4.68e-06 6.95e.06 1.23o-05

m. Transporting Wase - Mortality for Radiation Exposure

z
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Table B.4.3 Impact and Cost Calculations - Power Reactor Case 2

Soil shipment exposure 8.70e.02 person-rem per shipment

Residual Dose Limit (mremn/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 3.3 4.6 5.9 6.2 7.0 7.8 11.5 20.5

Soil volume (m^3) 0 24 34 44 46 52 58 86 152

Soil shipments 0 3 4 5 5 5 6 8 14

Soil person-rem 0 0.261 0.348 0.435 OA35 0.435 0.522 0.696 1.218

Collective mortality 0 1.31c04 I.74e 04 2.18e-04 2.1Be-04 2.18-e04 2.61e-04 3A8e-04 6.09e-04

REFERENCE FACILTY Power Reactor - High Sol Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil person-h 0 39 55 71 75 85 94 139 246

Collective mortality 0 1.65e-06 2.33c-06 2.99e-06 3.15e-06 3.56e-06 3.93e.06 5.83e-06 1.03e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil shipments 0 3 4 5 5 5 6 8 14

Total distance (1cm) 0 4,800 6,400 8,000 8,000 8,000 9,600 12,800 22,400

Collective mortality 0 1.82e-04 2.43e-04 3.04e-04 3.04e-04 3.04b-04 3.65e-04 4.86c-04 8.5le-04

4 b
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Table B.4.4.1

Summary Costs for Pomer Reaetor
Case 2

Dhposal Cost - S5Oft3

Rsiua Dose Soil Removal Survey TOTAL

100 S57,908 3106,000 $163,908

60 381,360 S106,000 S187,360

25 3109,564 S106,000 S215,564

15 S122,700 S147,000 S269,700

3 S201,022 S961,000 31,162,022
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Table B.4.4.2

Summary Costs for Power Reactor
Case 2

Disposal Cost - M350N3

Residual Dose Limit Sol Removal Survey TOTAL
(meny) ____ _

100 S315,204 $106,000 $421,204

60 $444,216 $106,000 $550,216

25 S600,649 S106,000 S706,649

I $ S676,456 S147,000 $823,456

3 $1,109,461 $961,000 $2,070,461

dj d,. .,
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Table B.4.4.3

Summary Costs for Power Reactor
Case 2

Dhposal Cost - $lOIMt3

Residual Dose Limut Soil Removal Survqy TOTAL
(mnremly)

100 S18,384 S106,000 S124,384

60 S24,244 S106,000 S130,244

25 $31,363 $106,000 S137,363

1 $ S34,842 S147,000 $181,842

3 S58,632 S961,000 $1,019,632to
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Table B.5.1

Incremnental Imnacts - Power Reactor Case 2A

Present Value Cost Cost (SM) per Net Health Benefit

Residual Dose Rate (SM) Lang-Tenn Short-Term Net Health
Reduction (mremn/yr) Disposal Disposal Fatalities Averted Fatalities Incurred Benefit Disposal Disposal

@ S50/fl3 t S50/fl3 cI S350/fR3

100 '60 S23,452 $129,012 4.89e-OS 1.06*-04 -5.69e-05

60 < 25 $28,204 $156,434 7.40e-05 1.06e-04 -321e-05 _

25 < 15 $54,136 $116,806 1.92O5 8.82e-07 1.84c-05 $2,949,730,611 S6,364,413,990

15 < 3 $892,322 S1,247,00 2.32e-05 3.18e.04 -2.95c-04 I *

0%

4
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Table B.5.2

Statistical Morality - Pomer Reactor Case 2A

Mortality frm Radiation Exposure Mortaft from Accidents

Residual DosM Limit Short Term Fatalities
(mrgm/y) Living Perforn Transport Perform Transport TOTAL (Deoon.

Onsite Decon Waste Decon Waste

100 1.88e- 1.970 06 1,31e-04 1.65e 06 1.82e-04 5.05c-04 3.17e-04

60 1.39c-04 2.770-06 1.74e.04 233e.06 2A3e-04 5.61e.04 4.22e.04

30 9.64o-05 3.56e.06 2 18-04 2.99e-06 3.04e-04 6.24e"04 5.28e-04

25 6.51e-05 3.75e.06 2.18.04 3.15e-06 3.04e-04 5.94c-04 5.28&04

IS 4.59-05 4.23e.06 2.1 8*-04 3.56.-06 3.04e.04 5.7S.-04 529e 04

10 3.55O-05 4.68e-06 2.61.e04 3.93e-06 3.65e-04 6.70e-04 634*04

3 2.27e-05 6.95.-06 3.48*04 5.83 06 4.86e04 8.70e-04 8.47p04

1 8.Sle-06 1.23e-05 6,09e.04 1 03-05 8.51c-04 1.49e*03 IA48e03.

Io
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Table B.S.3 Impact and Cost Calculations - Power Reactor Case 2A

0% GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00Qe04 per rem Fatal work rate 4.2e-08 per

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatal 3.8e-08 per kmi

Alt. use l.41e-01

REFERENCE FACILITY Power Reactor - H1I&g Sol Contamination - Alternative Land Use

Residual Dose Limit (mrwm/y) None 100 60 30 25 15 10 3

t Initial Dose Rate (mrem/y) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8A5e+00 2.81e+00 1.03e+00

4 Cumulative risk 1.17e-04 6.75-O5 4.99e-O5 3.46e-0S 2.34c-0S 1.65e-05 1.27c-05 8.13e-06 3.05c-06
00 I_ _

1. Alternative Land Use - Mortality for Radiation Exposure

Contamniaed land area 3,000 sq ft # persons exposed 2.79e+00 [L0,000 persons per km2]

Residual Dose Limit (mremny) None 100 60 30 25 15 10 3

Imr - 1.88c 4 1 9.64e5 6.51e5 4.59e-O5 3.55e-5 227e-OS 8.5le-06Collective mortality 3.26e-04 188o-04 l .39e-04 9.6.2S 651-O ___05

.4 to
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Table B.5.4.1.1

Summary Costs for Power Reactor (SM)
Case 2A

Disposal Cod - ssom3

Residual Dos LimiR rnSoil Remova surmey TOTAL

100 S57,908 $106,000 $163,908

60 $81,360 S106,000 $187,360

25 S109,564 S106,000 S215,564

15 $122,700 S147,000 S269,700

3 $201,022 S961,000 $1,162,022

w
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Table B.5.4.1.2

Summary Costs for Power Reactor (SM)
Case 2A

Disposal Cost - $35013

Rceiua Dose Limit Soil Removal Survey TOTAL

100 $315,204 $106,000 S421,204

60 $444,216 S106,000 $550,216

25 $600,649 $106,000 S706,649

15 $676,456 $147,000 $823,456

3 $1,109,461 S961,000 S2,070,461

I4



Table B.6.1

Incremental Impacts - Power Reactor Case 2B

Residual Dose Preserit Value Cost (SM Cost (SM) per Net Health Benefit
RLae oLng-Term Short-Term Net Health

Reduction Disposal Diqtsal Fatalities Fatalities Benefit Disps Dispoal
(mne/yr) @ $50/fl3 @ $3504ft3 Averted Incurred @ S50/fi3 $350/fl3

100 < 60 $23,452 $129,012 2.45e404 1.06e.04 1.39e-04 S169,016,670 S929,783,394

60 < 25 S28,204 $156,434 3.70e0*4 1.06e-04 2.64es04 S106,889,873 S592,869,785

25 < 15 $54,136 S116,806 9.62e-05 8.82e-07 9.53-05 S568,113,589 $1,225,776,368

15 < 3 S892,322 $1,247,005 1.16c.04 3.18e-04 -2.02e-04 _ *

W
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Table B.6.2
I.

Statistical Mortality - Power Reactor Case 2B

Mortality from Radiation Exposure Mortality from Accidents Short Term

Residual - Fatalities
Dos Limit Living Perform Transport Perform Transport (TIecon &
(mrm/y) Onsite Decon Waste Decon Waste TOTAL Transportaon)

100 9.40e-04 1.97e-06 1.31e-04 1.65e-06 1.82e-04 1.26e-03 3.17e-04

60 6.96e-04 2.77c-06 1 .74e-04 2.33e-06 2.43e 04 1 .12e-03 4.22e-04

30 4.82c-04 3.56e-06 2.18c-04 2.99c-06 3.04c04 1.01c-03 5.28e-04

25 3.26c-04 3.75e-06 2.18e.04 3.1Se-06 3.04c-04 8.54e-04 5.28e-04

tQ 15 2.30c-04 4.23e-06 2.1 Se-04 3.56e-06 3.04e-04 7.59e-04 5.29e-04

10 1.78e-04 4.68e-06 2.61e404 3.93e-06 3.65e-04 8.12e-04 6.34c-04

3 1.13e-04 6.95e-06 3A8e-04 5.83e06 4.86e 04 9.6le-04 8A7e-04

1 4.26e.05 1.23e.05 6.09e-04 1.03e-05 8.51e404 1.53e-03 IA8e-03

*J ,9
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Table B.6.3 Impact and Cost Calculations - Power Reactor Case 2B

GENE RIC ASSUMPTIONS:

Fatal cancer risk 5.00.04 per rern Fatel work rate 4.2e-08 per person-h

Exposure 1000 y Burial site 1600 kn per shipment

Disposal volume 10.87 mA3 per Fatal transport 3.8e.08 perkm

Alt usedose lAt.I01

REFERENCE FACIIWTY Power Reactor. High Son Contamination - Alternative Land Use

Residual Dose None 100 60 30 25 15 o10 3 1

nitial Dose Rate 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8A5e+00 2.81e+00 1.03e+00

Cumulativerisk 1.17e.04 6.75e"OS 4.99e-05 3A6e-05 234e.OS 1.65e4S 1.27O"0S 8.13c-06 3.05e-06

L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land ar 3,000 sqf #fpersons exposed 139e01 150,000 persons per _n2

Residual Dose None 100 60 30 25 15 10 3 1

Collective 1.63c-03 9AOe.04 6.96o-04 4.82.04 3.26e04 2.30o04 1.78e 04 1.13e04 4.26e-05

W
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Table B.6.4.1

Suwmary Costs for Power Reactor (SM)
Case 213

Disposal Cost - SSWIft3

(nua ey) Sod Ramoval Survey TOTAL

100 $57,908 $106,000 S163,908

60 $81,36SO 106,000 S187,360

25 S109,564 S106,000 S215,564

1 5 S122,700 S147,000 S269,700

3 $201,022 S961,000 S1,162,022
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Table B.6.4.2

Summary Costs for Power Reactor (SM)
Case 213

Disposal Cost - W350fft3

Residual Dose Limit Soil Removal Survey TOTAL

100 $315,204 $106,000 S421,204

60 $444,216 $106,000 $550,216

25 $600,649 $106,000 S706,649

15 $676,456 $147,000 $823,456

3 $1,109,461 $961,000 $2,070,461
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Table B.7.1

Incremental Impacts - Power Reactor Case 3

Risidual Present ValuC LongTerm Short-Term Cost per Net Health Benefit
Rate i Fatalities Fatalities Benefit Ds

Reduction @ S50/ft3 @ S350/ft3 Averted Incured S50/ft3 I S350/ft3

100 < 60 £21,141 S89,499 2.86e-05 2.66c06 2.60e-05 $813,876,990 $3,445,507,981

60 < 25 S59,195 S242,029 2.06c-05 2.16-04 -1.95c-04 * *

25 < 15 $76,802 S188,280 5.45e-06 1.09c-04 -1.03e-04

15 < 3 S938,977 S1,330,229 6.43e6 3.28e-04 -322c-04

0a

V4.



4r

Table B.7.2

Statistical Mortailty - Power Reactor Case 3

Mortality from Radiation Exposure Mortality from Accidents

Residual Dos - --t Short Term Fatalities
(Decon & Transportation)(mremfy) Living Perform Tran t Perform Transport TOTAL

Onsite Decon Waste Deeo Waste

100 6.26e.05 2A46.06 8.70e.05 2.07e.06 122e.04 2.76-04 2.13e-04

60 339O-05 3.91.-06 8.70e-05 3.28e-06 1.22e-04 2.50e-04 2.16c-04

30 1.86"05 6.9le-06 1.31e04 5.81e-06 1.82c.04 3.44c-04 3.26-4

25 1.33e.05 7.77e.06 1.74e-04 6.53e-06 2A3e.04 4ASe-04 4.31e-04

-5 7.88-06 1.01.e5 2.ISc-04 8.50e-06 3.04-04 5.48.04 S.400-04

10 4.98e.06 1.20.05 2.18e04 1.01o-05 3.04c04 S.49e-04 5.44c-04

3 .4A5-06 1.84.05 348e04 1.5W"5 4.86.04 8.70cN4 8.68e-04

I 4.53e.07 3.13.05 5.66c.04 2.63e.05 7.90"4 1Ale403 1.41e03

W
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Table B.7.3 Impact and Cost Calculations - Power Reactor Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 4.2e.08 per person-h

Exposure duration 1000 yBurial sit 1600 kmn per

Disposal volume 10.87 mA3 per shipment Fatal transport rate 3.8e-08 per km

REFERENCE FACILITY Power Reactor - Hilgh Soll Contamination - Unrestricted Use

Residual Dose Limit (mrcm/y) None 100 60 30 25 15 10 3

Initial Dose Rate (mrcm/y) 4.26e+02 1.09e+02 5.99e+0 3.38e+0 2A6e+01 1.49c+01 9.57e+00 2.90e+00 9.40c-01

Cumulative risk 2.19e-03 5.61DO4 3.04e-04 1.67D-04 1.20e-04 7.07c-05 4.47c-05 1.30e-05 4.07c-06

(Humbolt soil profile] Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose * Sr-90 t 1/2) + (Cs-137
% of total dose * Cs-137 t 1/2)] * fatal cancer risk/1000

L Living Onsitc - Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft # persons on land 1.1le-01 [400 persons per km21

Residual Dose Limit (mren/y) None 100 60 30 25 15 10 3 1

Collective mortality | 2.44.04 6.26e.05 3.39ec05 1.86e.-5 1.33c45 7.88e-06 4.98c 06 1.45e-06 4.S3c-07

IL Performing Decon - Mortality for Radiation Exposure I

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil person-rem 0 0.005 j0.008 0.014 0.016 0.020 0.024 0.037 0.063

Collective mortality 0 2.46e-06 13.91e406 16.91e-061 7.77e-06 1.Olc-05 1.20c-05 1.84c-05 3.13c 05

IF



It C.

Table B.7.3 Impact and Cost Calculations - Power Reactor Case 3

IL Transporting Waste - Mortality for Radiation Exposure

'0

z

9
I-

'0

Soil shipment exposure 8.70e.02 person-rem per shipment

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 4.4 8.0 17.9 20.8 28.9 35.3 54.5 91.3

Soil volume (m^3) 0 28 44 77 87 113 135 205 349

Sol shipments 0 2 2 3 4 5 5 8 13

Soil person-rem 0 0.174 0 174 0.261 0.348 OA3S 0.435 0.696 1.131

Collective mortality 0 8.70e-05 8.70c-05 1a3le-04 1.74e.04 2.18e.04 2.18c-04 3A8e-04 5.66e-04

REFERENCE FACILITY Power Reaetor - High Soil Contaminatlon - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

ResidualDose Limit (moerney) None 100 60 30 25 IS 10 3

Soil person-h 0 49 78 138 155 202 241 368 625

Collective mortality 0 2.07e-06 3.28e-4 5.81e.06 6.53e-06 8.50e-06 1.Ole-05 1.54e-05 2.63e-OS

V. Transporting Waste -Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil shipments 0 2 2 3 4 5 S 8 13

Total distance (kIn) 0 3,200 3,200 4,800 6,400 8,000 8,000 12,800 20,800

Collective mortality 0 1.22e.04 1.22e-04 1.82e-04 2A3e-04 3.04o.04 3.04e-04 4.86e.04 7.90e-04
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Table B.7.4.1

Summnary Costs for Power Reactor
Case 3

Disposa Cost - SSCVf3

Residua Dose Limit Soil Removal Survey TOTAL

100 S72,818.77 $106,000.00 $178,818.77

60 593,959.74 S106,000.00 S199,959.74

25 S153,154.42 S106,000.00 $259,154.42

15 $188,956.08 S147,000.00 S335,956.08

3 $313,932.65 S961,000.00 S1,274,932.65

..
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Table B.7.4.2

Summary Cosh for Power Reactor
Case 3

Dhsposal Cost - s350M 3

Residual Dose Limit Soil Removal Survey TOTAL

100 S189,502.01 S106,000.00 S295,502.01

60 $279,00125 S106,000.00 S385,001.25

25 S521,030.37 S106,000.00 S627,030.37

15 $668,310.59 S147,000.00 $815,310.59

3 $1,184,539.77 $961,000.00 $2,145,539.77
-4
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N~ Table B.7.4.3

Sumnmary Costs for Power Reactor
Case 3

Disposal Cost - SHUDt3

Residual Dose Limit Sod Removal Survey TOTAL

100 $56,287.99 S106,000.00 $162,287.99

60 S66,895.01 $106,000.00 $172,895.01

25 S95,265.06 $106,000.00 $201,265.06

15 SI 12,562.97 S147,000.00 S259,562.97

3 $177,372.86 S961,000.00 $1,138,372.86

4
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Table B.8.1

Incremen Impacts - Power Reactor Case 3A

Residual Dose Present Value Cost (SM) Long-Tam Short-Tam Cost (SM) per Net Health Benefit

Reduction Disposal Disposal Fatalities In red Benefit Disposal Disposal
(mrreyr) @ S50MM3 S350ft3 b@ S50/ft3 @ S350/ft3

100 < 60 $21,141 589,499 1.Ole-04 2.66c-06 9.8le-0S $215,480,856 S912,227,545

60 c 25 $59,195 $242,029 7.25e-05 2.16e.04 -lA3o.04 *

25 < 15 S76,802 $188,280 1.92e.05 1.09e-04 -8.94.0S *

15 c 3 938,977 $1,330,229 2.26-O05 3.28e-.04 3.05-04 *
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Table B.8.2

Statilstcl Mortality - Power Reactor Case 3A

Mortality from Radiation Exposure Mortality from Accidents Short Term

Residual Dose Limit Fatalities
(mrem/y) Living Perform Transport Perform Transport TOTAL (Decon &

Onsite Decon Waste Decon Waste Transportation)

100 2.20c-04 246e-06 8.70e-05 2.07c-06 1.22e-04 4.33e04 2.13e-04

60 1.19c-04 3.91e-06 8.70c05 3.28c-06 1.22e-04 3.35e-04 2.16c-04

30 6.54e-05 6.91c-06 1.31e-04 5.81e-06 1.82c-04 3.91e-04 3.26e-04

25 4.69e-0S 7.77e-06 i.74e-04 6.53c-06 2.43e-04 4.78e-04 4.32c-04

15 2.77e-05 1.0le05 2.18-04 8.50e-06 3.04e-04 5.6&e-04 5.40e-04

10 1.75c-05 1.20e-05 2.18e-04 1.01c-05 3.04e-04 5.61e-04 5.44e-04

3 5.09e-06 1.84o-05 3.48&-04 1.54-.05 4.86c-04 8.73e-04 8.68e 04

1.6Ie-06 3.13e4-5 5.66e-04 2.63e.45 7.90e-04 1.42e-03 I1.e-03

.4
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Table B.8.3 Impact and Cost Calculations - Power Reactor Case 3A

GENERIC ASSUMIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 42e-08 per peSOn-h

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 mA3 per Fatal transport 3.8"08 per km

sAlt. we dose ratio 1.41e-01

REFERENCE FACILITY Pwer Reactor - High Soil Contamination - Alternsatve Land Use

Residual Dos Limit (mrmn/y) None 100 60 30 25 15 10 3 1

Initiad Dose Rate (mrem/y) 4.26e+02 1.09e+02 5.99c+01 3.38I+01 2.460 1.49e+01 9.57c+00 2.90e+00 9AOe-01

Cumulative risk 3.09e-04 7.90e-05 4.28e-05 2.35e-05 1.68e-0S 9.95e-06 6.29c-06 1.83e-06 5.72e-07

L Alternative Land Use - Mortality for Radiation Exposure ___

Contaminated land area 3,000 sq ft # persons exposed 2.79e+00 [10,000 persons per km2J _

ResidualDose Limit(mrem/y) None lOO 60 30 25 15 10 3 1

Collective mortality 8.60e-04 220e-04 1 .19e04 6.54e05 4.69e.051 2.77e405 1.75e.05 5.09e-06 I .60e-06

W
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Table B.8.4.1

Summary Costs for Power Reactor (SM)
Cae 3A

DIsposal Cost - $5o/ft3

Residual Dose Limit Soil Removal Srvey TOTAL
(mrem4)

100 $72,819 $106,000 $178,819

60 $93,960 $106,000 $199,960

25 $153,154 $106,000 $259,154

1 5 $188,956 $147,000 $335,956

3 $313,933 $961,000 $1,274,9334od

I4 4...
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Table B.8.4.2

Summary Costs for Power Reactor (SM)
Case 3A

Dhisoal Cost - M350W3

Residual Dose Limit Sod Removal Surve TOTAL
Soi RmoalSuveyTTA

100 5189,502 $106,000 $295,502

60 $279,001 $106,000 $385,001

25 $521,030 $106,000 $627,030

15 $668,311 $147,000 $815,311

3 $1,184,540 $961,000 $2,145,540
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I6 Table B.9.1

Incremental Impacts - Power Reactor Case3B

Residual Present Value Cost Cost (SM) per Net Health Benefit
Dose Rate (SM) Long-Term Short-Term Net Health
Reduction Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal
(m ) @S50/f3 Averted Incurred @ $50fl3 @ S350/fl3

100 < 60 $21,141 $89,499 5.04e-04 2.66e-06 5.0le-04 $42,182,471 S178,577,407

60 < 25 $59,195 S242,029 3.62e-04 2.16e-04 1.47e-04 $403,573,509 $1,650,089,769

25 < 15 S76,802 $188,280 9.60e-05 1.09e-04 -1.27e-05

15 < 3 $938,977 $1,330,22 1.13e-04 3.28c-04 -2.15e-04

W
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Table B.9.2

Stathtteal Mortaifty - Power Reaetor Case 3B

Mality firm Radiation Exposue Mortality from Accidents

Residual Dose Limit Shot Term Flities
(mrei) Living Perfonm Tnsport Perforn Transport TOTAL (Decon &

Onute Decon Waste Deon Wasft Transporation)

100 1.10e-03 2A6e-06 8.70e-05 2.07*.06 1.22c-04 131e-03 2.13e-04

60 5.97c.04 3.91e-06 8.70c.05 32g 06 1.22-04 8.13e.04 2.16e.04

30 3.27e-04 6.9le-06 131c-04 5.Sle-06 1.82e-04 6.53c-04 3.26e-04

25 235o04 7.77oe06 1.74e-04 6.53e-06 2A3eO04 6.66e-04 431e-04

15 139e-04 1.01e0S 2.18e-04 8.50e.06 3.04-04 6.79O-04 5A0.04

10 8.76.05 1.20-O05 2.18e404 1.01-05 3.04e.04 631e-04 5.44O-04

3 2.55e-05 1.84-O05 3.48e04 1.54e.05 4.86e-04 8.94e-04 8.68e-04

1 7.98o-06 3.13eOS 5.66e-04 2.63-O05 7.900-04 1.42e-03 IAIe-03
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Table B.9.3 Impact and Cost Calculations - Power Reactor Case 3B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 4.2e-08 per person-h

Exposure duration 1000 y Burial site distance 1600 km per

Disposal volume 10.87 m1A3 per Fatal transport rate 3.8c-08 per kn

Alt use dose ratio 1.41e-01

REFERENCE FACILITY Power Reactor - High Soil Contamination - Alternative Land Use

Residual Dose Limit (mnremy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mmn/y) 426e+02 1.09e+02 5.99c+01 3.38e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40c- 01

Cumulative risk 3.09e-04 7.90e-05 4.28e-05 2.35e-05 1.6&-05 9.95e-06 6.29c-06 1.83e-06 5.72e-07

1. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 3,000 sq fl # persons exposed 1.39e+01 150,000 persons per km2]

I
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Table B.9.4.1

Summary Costs for Power Reactor (SM)
Case 313

Dispnoal Cot - Sf50M3

Residual Dose Limit
(nnenY) Soil Removal SurveY TOTAL

100 $72,819 S106,000 $178,819

60 $93,960 S106,000 $199,960

25 $153,154 $106,000 S259,154

15 $188,956 S147,000 $335,956

3 S313,933 S961,000 $1,274,933
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9 Table B.9.4.2

Summary Costs for Power Reactor (SM)
Ca"e 3B

Disposal Cost - S350Wft3

[Residual Dose Limit Soil Removal Survey TOTAL
(mrecn/Y)

100 $189,502 $106,000 $295,502

60 $279,001 $106,000 $385,001

25 $521,030 $106,000 $627,030

15 $668,311 $147,000 $815,311

3 $I,184,540 $961,000 $2,145,540

W
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Table B.10.1

*Incremental Impacts - Power Reador Case 4

Residual Dose Present Value Cost S Cos pa Net Hedfti Beneft
RaeFtaiis Fatalities Net Health _ _ _ __

Reduction Disposal Disposal Faelirtieds I fo e Benefit Disposal Disposal
(m)S0R 30f3Averted Incurrd @ 550/ft3 @ $350Ifl3(mreni/yr) @ SSO/ft3 @ WOO3501ftft3304

100 < 60 S38,472 $209,368 2.86e-05 2.1le,44 -1.82e-04

60 < 25 $99,787 S556,873 2.06o-05 3.19e04 -2 99-04

25 < 15 S103,394 $382,090 5ASe-06 3.17044 -3.11e-04

15 < 3 SI,029,63 52,007,762 6.43e-06 8.4e-04 -8.42e-04 .

'W
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Table B.10.2

Statistical Mortality - Power Reactor Case 4

Mortality from Radiabon Exposure Mortality fron Accidents Shwt Term
Rcsidual Dose Limit Fataliecs

(mremly) Living Perform Transport Perform Transport TOTAL (Deoon &
Onsite Decon Waste Decon Waste Transportation)

100 6.26-O05 2.23e-06 1.3le-04 1.87e.06 1.82e.04 3.80e-04 3.17e-04

60 3.39e-05 3.54e-06 2.18e-04 2.97e-06 3.04-04 5.62c-04 5.28e-04

30 1.86c-05 6.26e06 3A8e-04 5.25e-06 4.86c-04 8.64-04 8.46e-04

25 1.33."-5 7.03e-06 3A8e-04 5.91e-06 4.86e-04 8.61e-04 8.47e-04

15 7.88e 06 9.16e-06 4.79c-04 7.70e-06 6.69e-04 1.17e-03 1.160-03

10 4.98e-06 1.09c-05 5.66e-04 9.15e-06 7.90o-04 1 38e"03 1.38e-03

3 A5e-06 1.66O5 8.27e.04 1.40-05 1.16e-03 2.01e-03 2.01.03

1 4.53e-07 2.83-S05 1.44.-03 2.38hOS 2.01e-03 3.49.-03 3A9.-03

IV
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Table 13.10.3 Impact and Cost Calculations - Power Reactor Case 4

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal 4=2e per _

Exposure duration 1000 y Burial 1600 km per

Disposal volume 10.87 mA3 per Fatal I 3.8e-08 per km I I

REFERENCE FACILiTY Power Reactor - High Soel Contaminatlon - Unrestricted Use

Residual Dose Limit (mrm/y) None 100 60 30 25 15 10 3

Initial Dose Rate (mremly) 4.26e+0 1 .09e+0 5.99e+0 3.38e+0 2.46e+0 I .49e+0 9.57e+0 2.90e+0 9.40e-01

Cumulative risk 2.19e"03 5.61e-04 3.04e-04 1.67e-04 1.20e-04 7.07e-05 4.47e-05 1.30e4O5 4.07c-06
siCr t t f 4o l)oo1)W

[Humbolt soil prordele Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose * SOO9 t 1/2) + (Cs-137
% oftotal dose * Cs-137 t 1/2)) * fatal cancer risk/100

I. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft N persons on land 1.1 le-01 [400 persons erkm2J .

Residual Dose Limit (mrem/y) None 100 1 60 30 | 25 15 10 3 1

Collective mortality 2.44e-04 6.26e45 3.39e45 1.86e-0S | 33e45 7.88e-06j4.98e-06 1.4Sc46 4.53e-07

IL Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit(mremfy) None 100 60 30 25 15 10 3 1

Soil person-ren 0 0.004 0.007 0.013 0.014 0.018 0.022 0.033 0.057

Collective mortality 0 2.23e-06 3.54e-06 6.26e-06 7.03e-06 9.16e-06 1.09e-05 1.66o.05 2.83e-05

Im. Transporting Waste -Mortality for Radiation Exposure

z

5R



Table B.10.3 Impact and Cost Calculations - Power Reactor Case 4

0~

Soil shipment exposure 8.70e402 person-rem per shipment

ResidualDoseLimit(mremn/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 4.4 8.0 17.9 20.8 28.9 35.3 54.5 91.3

Soil volume (m^3) 0 28 44 77 87 113 135 205 349

Soil shipments 0 3 5 8 8 11 13 19 33

Soil person-rem 0 0.261 0.435 0.696 0.696 0.957 1.131 1.653 2.871

Collective mortality 0 1.31e-04 2.18c-04 3.48e-04 3.48e-04 4.79o-04 5.66e-04 8.27e-04 1.44e-03

REFERENCE FACELITY Power Reactor - High Soil Contamiaation - Unrestricted Use

IV. Performing Decon -Mortality for Accidents

Residual Dose Limit (mnem/y) None 100 60 30 25 15 10 3 1

Soil person-h 0 45 71 125 141 183 218 333 566

Collective mortality 0 1.87e-06 2.97e-06 525e-06 591e-06 7.70e-06 9.15e-06 1AOe-05 2.38e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrefy) None 100 60 30 25 15 10 3 1

Soil shipments 0 3 5 8 1 1 1 13 19 33

Total distance (o) O 4,800 8,000 12,800 12,800 17,60 20,80 30,400 52,800

Collective mortality 0 1.82e-04 3.04e-04 4.86e-04 4.86e-04 6.69e-04 7.90e-04 1.16e-03 2.01c-03
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Table B.10.4.1

Summary Costs for Power Reactor
Case 4

Disposal Cost - S5OMt3

Residual Dose Limit Soil Removal Survey TOTAL

100 $65,121 S106,000 $171,121

60 S103,593 $106,000 S209,593

25 $203,380 $106,000 S309,380

.S S265,774 $147,000 $412,774

3 $481,404 S961,000 S1,442,404

W
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Table B.10.4.2

Summary Costs for Power Reactor
Case 4

Disposal Cost - S350Mft3

Residual D06e Limit Sail Removal Svey TOTAL

100 S356,829 $106,000 S462,829

60 $566,197 S106,000 $672,197

25 S1,123,070 S106,000 S1,229,070

15 $1,464,160 $147,000 $1,611,160

3 S2,657,922 S961,000 $3,618,922
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Table B.10.4.3

Summary Costs for Power Reactor
Case 4

Disposal Cost - SIO/f3

R D n Soil Removal Survey TOTAL

100 $20,294 S106,000 $126,294

60 S29,781 S106,000 $135,781

25 S59,257 S106,000 S165,257

13 S74,728 S147,000 $221,728

3 S133,129 S961,000 S1,094,129
w
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I Table B.11.1

Incremental Impacts - Power Reactor Case 4A

Present Value Cost
Residual Dose Rate (SM) Long-Term Short-Term NCot (SM) per Net Health Bencfit

Rcduction Disposal Disposal ated Fatalitied Benefit Disposal Diosal

(m@ry) I S50/R3 @ Incu @ red50 S 350/fW 3

100 < 60 S38,472 $209,368 I.OlI-04 2.1 e-04 -1.IOD-04

60 < 25 $99,787 $556,873 725.-OS 3.19e-04 -2A7e-04 *

25 < 15 S103,394 S382,090 1.92.-S 3.17e-04 *2.98c.04

15 < 3 51,029,63 52,007,76 2.26e-05 SA4S-04 4.26D-04

.: 4. ,4
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Table B.11.2

Statistkal Mortality - Poer Reactor Case 4A

Mortality from Radiation Exposure Mortality from Accidents S Tcn FaBIes

Residual Dose Limit (Decon &
(mrem/y) Living Perform Transport Perform Transport TOTAL Transportation)

Onsite Decon Waste Decon Waste

100 2.20e-04 2s23c06 1 31e44 1.87e-06 1 .82e-04 537e-04 3.17e-04

60 1 .19e-04 3.54e-06 2.1 8e-04 2.97c-06 3.04e-04 6.47e-04 5.28e04

30 6.54c-05 6.26e-06 3.48e-04 5.25e-06 4.86e-04 9.1 e-04 8.46e-04

25 4.69e.05 7.03e-06 3.48e-04 5.91c-06 4.86e-04 8.94e-04 8A7e-04

15 2.77e-O5 9.16e-06 4.79.04 7.70eM06 6.69e-04 1.19e-03 1.16c-03

10 1.75-S05 1.090-05 5.66e-04 9.15c-06 7.90e-04 139e-03 1.38e-03

3 5.09e-06 1.66c-05 8.27e-04 1.40.-OS 1.16e-03 2.02c-03 2.01e-03

I 1.60e-06 2.83e-05 1.44e-03 2.38e-05 2.01e-03 3.50e-03 3.49e-03

to

P.0
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9 Table B.11.3 Impact and Cost Calculations - Power Reactor Case 4A

GENERIC ASSUMPTIONS:

Fatal cancer risk 5.00-e04 per rem Fatal work rate 4.2-08 per person-h

Exposure duration 1000 y Burial site 1600 lkm per

Disposal volume 10.87 m^3 per Fatal transport 3.8.-O8 per km

Alt use dose 1.41e-01

REFERENCE FACILITY Power Reactor - HIgh Soil Contamination - Alternative Land Use

Residual Dose None 100 60 30 25 15 10 3

Initial Dose Rate 4.26e+2 1.09e+02 5.99e+01 338e+01 2.46e+O1 1A9e+01 9.57e+00 2.90c+00 9.40ew

Cumulative risk 3.09e-04 7.90e-05 4.28e-05 2.35e-0S 1.68e-05 9.95e-06 6.29e-06 1.83c-06 07

L Alternative Land Use -Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft # persons exposed 2.79e+00 [10,000 persons per km2]

Residual Dose None 100 60 30 25 15 10 3 1

Collective 8.60e-04 2.20e-04 1.19e-04 6.54e-05 4.69e-05 2.77-0S 1.75e-05 5.09e.06 1.60.-

W
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Table B.11.4.1

Summary Costs for Power Reactor (SM)
Case 4A

Disposal Cost - S5OX13 ___

Residul Dose Lit Soil Removal Survey TOTAL

100 $65,121 $106,000 $171,121

60 $103,593 $106,000 $209,593

25 $203,380 $106,000 $309,380

15 S265,774 $147,000 S412,774

3 S481,404 $961,000 S1,442,404

W
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Table B.11.4.2

Summary Costs for Power Reactor (SM)
Case 4A

Disposal Coat - S350Mft3

Residual Dose Limit Soil Removal Survey TOTAL
(na)

100 S356,829 S106,000 $462,829

60 $566,197 $106,000 $672,197

25 $1,123,070 S106,000 S1,229,070

15 $1,464,160 $147,000 S1,611,160

3 $2,657,922 $961,000 S3,618,922

.. I. C '
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Table B.12.1

Incremental Impacts - Power Reactor Case 4B

Residual Dose Rate Present Value Cost (SM Cost SM) per Net Health Benefit
Reduction Long-Term Short-Term Net Health _

(mrefyr) Dispol Disposal Fatalities Averted Fatalibe ncurred Benefit Disposal Disposa
@ S50/fl3 cI S350/fl3 @ 550/f13 c S350/fl3

100 < 60 S38,472 S209,368 5.04e.04 2.1l-04 2.93M04 S131,379,900 S714,977,703

60 < 25 S99,787 S556,873 3.62e.04 3.19e-04 431e-05 $2,317,865,579 $12,935,155,165

25 < 15 $103,394 S382,090 9.60e-05 3.17e-04 -2.21e04 ,

15 < 3 S1,029,630 S2,007,762 1.13-04 S*A8e-04 -735o04

0%
LA-
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Table B.12.2

Statstical Mortality - Power Reactor Case 4B

Mortality from Radiation Exposure Mortality from Accidents Shodt Term Fatalities

Residual Dose Limit (Decon&
(nrem/y) Living Perform Transport Perform Transport TOTAL Transportation)

Onsite Decon Waste Dacon Waste

100 1.1Oe-03 2.23e-06 1.31e-04 1.87c-06 1.82c-04 1.42e-03 3.17e-04

60 5.97c-04 3.54e-06 2.1Be-04 2.97e-06 3.04c-04 1.13e-03 528c-04

30 3.27c-04 6.26e-06 3A&e-04 5.25e-06 4.86e44 1.17e-03 8A6e-04

25 2.35e-04 7.03c-06 3A&.-04 5.91ce06 4.86e-04 1.08c-03 8A7e-04

15 1.39c-04 9.16c-06 4.79c-04 7.70c-06 6.69c-04 1.30e003 1.16ce03

lO 8.76.-O5 1.09c-05 5.66c-04 9.15c-06 7.90-4 1.46e-03 1.38c-03

3 2.55e-05 1.66e-05 827c-04 I.AO-05 1.16e-03 2.04c-03 2.01e03

1 7.98c-06 2.83e-O5 1.44e-03 2.38-S05 2.01e-03 3.50e-03 3.49e-03

0%
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Table B.12.3 Impact and Cost Calculations - Power Reactor Case 4B

GENERIC ASSUMPTIONS: .. .

Fatal cancer risk 5.00oe04 per rem Fatal work rate 42e-08 per person-h

Exposure duration 1000 y Burial site 1600 kn per

Disposal volume 10.87 mA3 per Fatal transport 3.8e-08 per km

Allt use dose 1.41 e-01 I

REFERENCE FACIIITY Power Reactor - High Soil Contaminhtlon - Alternatire Land Use

Residual Dose None 100 60 30 25 15 10 3 1

Initial Dose Rate 4.26e+02 1.09e+02 5.99e+01 3.38c+01 2A6e+01 149e+01 9.57e400 2.90e+00 9.40e-01

Cumulative risk 3.09e-04 17.90e-05 4.2805 2.35c-05 1.6WS 9.95e-06 6.29e-06 l.83.046 5.72e-07

L Alternative Land Use - Mortality for Radiaton Exposure

Contaminated land area 3,000 sq ft # personsexposed 1.39e+01 (50,000 persons per km21

Residual Dose None 100 60 30 25 15 10 3 1

Collective mortality 430e-03 1.10043 5.97o-04 3.27.04 235"04 1.39e.04 8.76c.05 2.55e-05 7.98e-06

W
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Table B.12.4.1

Summary Costs for Power Reactor (SM)
Case 4B

Disposal Cost - S50/t3

Residual Dose Limit F surveyOTAL

100 $65,121 S106,000 $171,121

60 $103,593 $106,000 $209,593

25 $203,380 $106,000 $309,380

15 $265,774 $147,000 S412,774

3 $481,404 $961,000 S1,442,404
oo
0%
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Table B.12.4.1

Summary Costs for Power Reactor (SM)
Case 4B

MspDsa1 Cost - $5/_

Residual Dose Liit Soil Removal Survey TOTAL

100 $65,121 $106,000 $171,121

60 $103,593 $106,000 $209,593

25 $203,380 S106,000 $309,380

15 $265,774 $147,000 S412,774

3 $481,404 $961,000 $1,442,404

W

I

c%



z

Table B.12.4.2

Summary Costs for Power Reactor (SM)
Case 4B

._ Disposal Cost - OfW _

Residual Dose Limit Soil Removal Survey TOTAL

100 $356,829 $106,000 $462,829

60 $566,197 S106,000 $672,197

25 $1,123,070 $106,000 $1,229,070

15 $1,464,160 $147,000 $1,611,160

3 $2,657,922 $961,000 $3,618,922

W
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Table B.13.1

Incremental Impacts - Power Reactor Case 5

Residual Dose Present Value Cost Cost per Net Health Benefit
Rate Fatalities Fatalities Net Heapo

Reduction Disposal Disposal Avr nurd Benefit Disposal Disposal
(mm/yr) @ S50/Rf3 c S350/Rf3 Averted Incurred S50/fR3 @ S350/fR3

100 < 60 So S0 -6.87-S _ O.Oe+00 -6.87e-0S *

60 < 25 S4,637 S20,437 5.68e&04 1.05-04 4.63e-04 $10,005,675 S44,099,352

25 < 15 S7,910 $45,648 3.45a.04 5.31e-07 3A5e-04 S22,953,686 S132,458,187

IS c 3 S2 7 0 S708,023 5.93e-04 530e.04 6.30.-05 S2.034.443.104 S11.238.426.777

W
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Table B.13.2

Statstical Mortality - Power Reactor Cme 5

Morblty fim Radiaton E~osm Mortalty fiom AccidentsShdTmFtisMortlity~ osExpoureShort Term Fatalilies

Residual Dose Limit (Decon &
(mrem/y) Living Perfonn Transport Perform Transport TOTAL Transporlation)

Onsite Decon Waste De_ Waste

100 I.59o 03 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.59e-03 0.00e+00

60 1.66e.03 0.00e+00 0.X0e+00 0.00e+00 0.00e+00 1 .66e-03 0.000+00

30 1.72e-03 1.42e-08 4.35e-05 1.19O08 6.08e-05 1.82e-03 1.04e-04

25 1,09e-03 1.21e-07 4.35e-05 1.Ole-07 6.08-05 1.20e-03 1.05e-04

15 7.49c.04 4.09-07 435e-05 3.44e-07 6.08e-05 8.54c-04 1.05e-04

10 4.13e.04 1.29e-06 8.70"05 1.09.06 _.22e-04 6.24e-04 2.1 le-04

3 1.57e-04 4.84e-06 2.61e-04 4.07e-06 3.65e-04 7.91e-04 6.35e04

, 4.86"05 1.43e45 7.40e-04 1.20e-05 1.03e-03 1.85e-03 1.80e03

k.
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Table B.13.3 Impact and Cost Calculations - Power Reactor Case 5

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per-rem Fatal 42 per =

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per = FatAl 3.8e-08 per k

REFERENCE FACILITY Power Reactor - igh Soil Contamfnattlon - Unrestrleted Use

Residual Dose Limit (memly) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 3.07e+01 3.07e+01 3.07e+01 3.07c+01 2.01e+01 1.38e+01 7.82e+00 2.95e+00 9.47e 01

Cumubbve risk 1.52e04 5.72.04 5.96e-04 6.16e 04 3.93e04 2.69e.04 IA8e-04 5.62o.05 1.74S05

-!j [Humbolt soil profile (restricted)] Cumulative risk = Initial dose rate * decay factor (1.44) * [(Co-60 % oftotal dose * Co-60 t 1/2) + (Sr-90 % of total dose * Sr-90
t 2) + (Cs-137 % of total dose * Cs-137 t 1/2)] * fatal cancer rislc/000

L Living Onste - Mortality for Radiation Exposure

Contaminated land aa 3,000 sq ft # persons on land 2.79e+00 [10,000 persons per km2]

Residual Dose Limit (mrem/y) None I 100 60 30 25 IS 10 3 1

Collective mortlity 424o.04 1.59o 03 1.66o.03 1.72e03 1.09e03 7.49o-04 4.13er04 1.57.04 4.86e"5

. Performing Decon - Mortality for Radiation Exposure _ _ __ _ -

ResidualDos"Limit(mremmy) None 100 60 30 25 15 10 3 1

Soil person-rem 0 0.000 0.000 0.000 0.000 0.001 0.003 0.010 0.029

Collective mortality 0 0.00e+00 0.00e+00 1.42e-08 1.21.07 4.09e.07 129.06 4.84e-06 1A3e-05

IIL Transporting Waste - Mortality for Radiation ExposureIcA



I0- Table B.13.3 Impact and Cost Calculations - Power Reactor Case 5

Soil shipment exposure 8.70e-02 person-re

Residual Dow Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 0.0 0.0 0.1 0.5 1.8 3.0 12.8 493

Soidvolume(mA3) 0 0 0 0 1 5 16 60 176

Soilshipments 0 0 0 1 1 1 2 6 _ 17

Soil prsn-rem 0 0.000 0.000 0.087 0.087 0.087 0.174 0.522 1.479

Collective mortality 0 0.OOe+00 O.OOc+00 4.35e-05 4. 4.35-O05 8.70"-S 2.61e-04 7AOe-04

REFERENCE FACILITY Power Reactor - High Soil Contamination - Unrestricted Use

TV. Performing Decon -Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soilperson-h 0 0 0 0 2 8 26 97 285

Collective modality 0 0.OOe+00 0.OOe+00 1.19e08 1.01.07 3.44c-07 1.09e-06 4.07o-06 1.20.-5

V. Transporting Waste - Mortality for Accidents

ResidualDoseLimit(nmre/y) None 100 60 30 25 15 10 3 1

Soil shipments 0 0 0 1 1 1 2 6 17

Totaldistance(km) 0 0 0 1,600 1,600 1,600 3,200 9,600 27,200

Collective mortality 0 0.00.+0 0.0c+00 6.08e-05 6.08c-05 6.08.O05 1.22e-04 3.65e-04 1.03e-03

..
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Table B.13.4.1

Summary Costs for Power Reactor
Case 5

Disposal Cost - W3M

Residual Dose Limit Soil Removal Survey TOTAL
(maM/y)

100 SO $106,000 SI06,000

60 so S106,000 S106,000

25 S4,637 $106,000 $110,637

15 312,547 S106,000 SI 18,547

3 S140,717 S106,000 S246,717
LA
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Table B.13.4.2

Suamwary Costs for Power Reactor
Case 5

Diposal Cost - M35Oft3_

Residual Dose Limit Soi Removal Survey TOTAL
(inrcmy)

100 So S106,000 S106,000

60 $0 S 106,000 5106,000

25 S20,437 S106,000 5126,437

15 566,085 S106,000 $172,085

3 S774,107 S106,000 S880,107



Table B.13.4.3

Summary Costs for Power Reactor
Case 5

Disposal Cost - SlOM3

Residual Dose Limit Soi Remova SUIVY TOTAL
(mremay)

100 SO S106,000 S106,000

60 $0 $106,000 $106,000

25 4,977 S106,000 $110,977

15 S7,072 $106,000 S113,072

3 $39,263 S106,000 S145,263e4-4
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Table B.14.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case I & 1A

Rcsidual Dose Incremental Cost Long-Term Short-Term Cost per NNt Healt Benfit

(mRatcRe) Disposal Disposal Disposal FAalities IFtalitieds Benefit Disposal Disposal Disposal
@ S10/R3 @ $50/ft3 S3501WO3 A n10/f S50/fl3 M

100 < 60 S141,235 S234,493 $796,688 7.43e-02 3.26e-04 7.40e-02 S1,908,727 $3,169,079 510,766,901

60 < 25 S141,590 $273,377 Sl,095,003 6.50e-02 4.58c-04 6.46c-02 S2,192,732 $4,233,647 S16,957,742

25 < 15 $266,653 S332,953 S755,415 1.86e-02 2.60e-04 1.83c-02 $14,554,977 S18,173,953 $41,233,620

15 < 3 S1,344,195 $1,529,985 S2,702,872 2.23c-02 6.54c-04 2.16e-02 S62,109,365 S70,693,949 $124,887,937

.i
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Table B.14.2

Statistical Mortality for Uranium Fuel Fabrication Facility Case I & 1A

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit
(mrenlY) Lin P Transport P Transport Short Term Fatalities

Ong Defon Waste econ Wasft TOTAL (Decon &
(Truck) (Truck) Transportation)

100 1.86e-I 1 .60e-04 2.64e-07 1.34e-04 4.01e.03 1.90e-01 4.3le-03

60 1.lle 01 1.72e.04 2.84e-07 1.44e-04 4.32e-03 1.16c-01 4.63e-03

30 5.57e-02 1.86e-04 3.08e-07 1.56e-04 4.68e-03 6.08e-02 5.02e-03

25 4.65e-02 1.89e-04 3.12e-07 1.59e-04 4.74e 03 5.15-02 5.09e-03

15 2.79e-02 1.98e-04 3.28"07 1.67e-04 4.99c-03 3.32e.02 5.35c-03

10 1.86e-02 2.05e-04 3AOe07 1.72e-04 5.17e-03 2.41e-02 5.55e-03

3 5.57e-03 2.23e-04 3.68e-07 I.87e-04 5.59e-03 1.16e.02 6.00e-03
-- - - - -

0.3 1.R6e-03 2.52e-04 4.1e-07 2.12e-04 6.32e-03 8.65e-03 6.79e-03
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9 Table B.14.3 Impact and Cost Calculations - Uranium Fuel Fabricatlon Facility Case I & 1A
GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.0Oe-04 per rm Faal work 4.2.08 per paon-h =

Exposure duration 1000 y Burial site 1600 km per

Agricultural usage rate 2500 m^2 per Fatal 3.8"08 per km

Disposal volume 10.87 m^3 per

REFERRNCE FACILITY Uranlwu Fuel Fabrication Facility - High Soll Contamination - Unreshicted Use

ResidualDoseLimit(mrem/y) None 100 60 30 25 1 5 10 3 1

Initial Dose Rate (mrem/y) 5.02e+02 1.00c+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.OOe+01 3.00e+00 1.00c+00

Cumulative risk 2.51e-Ol 5.00-e02 3.00e-02 1.50e-02 1.25o-02 7.50c-03 5.00-03 1.50e-03 5.00e-04
80

L Living Onsite -Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons on land 3.72e+00 1400 persons per sq. Ian]

ResidualDoseLimit(m~rm/y) None 100 60 30 25 15 I | 10 3

Collective mortality | 9.33e01 | 1.865 | 1.11.O |.57e-02 4.65e-02 2.79e02 1.86e02 15.57e43 1.86o-03

IL Performing Decon - Mortality for Radiation Exposure

Residual Dos Limit (mrem/y) None 100 60 30 25 15 10 3 0.3

Soil person-rem 0 0.320 0.344 0.372 0.379 0.397 0.410 0.446 0.504

Collective mortality 0 1.60e404 1.720-04 1.6e-04 1.89e.04 1.98e-04 2.05e-04 2.23e-04 2.52e-04

Il Transporting Waste -Mortality for Radiation Exposure

Soil shipment exposure 8.00e-06 prson-rem per shipment

.,



Table B.14.3 Impact and Cost Calculations - Uranium Fuel Fabrication Faciliy Case 1 & IA
Residod Dose Lriit (m) None 100 60 30 25 15 10 3 03

Soil depth removed (cn) 0 18A 19.7 21.3 21.7 22.8 23.5 25.6 28.9

Soil vohnne (mA3) 0 1789 1922 2078 2115 2215 2291 2492 2817

Soil shipments 0 66 71 77 78 82 85 92 104

Soil person-rem 0 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Collective mortality O 2.64e-07 2.84e"07 3.08e 07 3.12"07 3.28e.07 3A.e-07 3.68e-07 4.16c-07

REFERENCE FACIUIY Uranium Fuel Fabrication Facility - High Soll Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mremay) None 100 60 30 25 15 10 3 0.3

Soil person-h 0 3202 3440 3720 3787 3965 4100 4461 5043

Collective mortality 0 1.34.04 1.44e04 1.56c-04 1.59o-04 1.67e-04 1.72e-04 1.87c-04 2.12e-04

oo

V..Transporting Waste -Mortality for Accidents

Residual Dose Limit (mrem/y) None

Soil shipments 0

Total distance (kIm) 0

I
46
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Table B.14.4.1

Summary Costs for Uranium Fuel Fabrication Facility
Case I & IA

Disposal Cost - SS/Wft3

Residual Dose Limit (mrcm/y) Soil Removal Sunvey TOTAL

100 S2,466,067 $184,000 $2,650,067

60 $2,646,560 $238,000 S2,884,560

25 $2,909,937 S248,000 S3,157,937

15 $3,045,891 S445,000 S3,490,891

3 S3,421,876 $1,599,000 $5,020,876
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Table B.14.4.2
Summary Costs for Urantum Feel FabrtcatfM Facilty

Cae L & IA
Disposal Cost - W350W3

ReiduDoe Limit (mrm/y) SoilM Rkweol Survey TOTAL

100 $10,047,004 S184,000.00 $10,231,004

60 S10,789,692 $238,000.00 S11,027,692

25 S11,874,695 $248,000.00 $12,122,695

15 $12,433,110 S445,000.00 $12,878,110

3 S13,981,982 S1,599,000.00 $15,580,982

w
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Table B.15.1

Incremental LmUpacts - Uranium Fuel Fabrcation Facily Case lB

Residual Dose Increncntal Cost (Sh) Cost (SM) per Net Health Benefit
Rate__ Long-Tenn Short-Term Net Health

RdDisposal Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal Disposal
(nmremyr) $I10/fk3 $50/ft3 0 S350/3 Avered Incuned @ S101f3 | S50/ft3 @ S350/fl3

100 <60 S141,235 S234,493 $796,688 3.47e-0l 326e-04 3.47e01 $406,817 $675,443 S2,294,809

60 < 25 S141,590 S273,377 $1,095,003 3.04e-01 4.58e-04 3.04e-01 S466,369 S900,448 S3,606,719

25 < 15 S266,653 $332,953 $755,415 8.69e-02 2.60e-04 8.66e42 S3,078,624 S3,844,098 S8,721,608

15 < 3 S1,344,195 S1,529,985 $2,702,872 1.04e-01 6.54e-04 11.04e01 $12,975,480 $14,768,915 $26,090,766

S
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Table B.15.2

Statistfcal Mortality - Uranhim Fuel Fabrication Facfty Caue 1B

00

Mortlity from Radiation Exposure Mortality from Accidents

Residual Dose Limit TrTans Short Term Fatalities
(mremfy) Living Parform Wuh TrnsprPerft Shor Term Fat

Onie Dcn waste Do Waste TOTAL (Decon &
(Truck) (Truck) Transportation)

100 8.690-01 1.60c.04 2.64o-07 134-04 4.01e.03 8.73e-01 4.31.-03

60 521.-Ol 1.72e-04 2.8407 1.44e-04 4.32e-03 5.26e.01 4.63e-03

30 2.61e01 1.86e-04 3.08e47 1.56e-04 4.68c-03 2.66-O01 5.02c-03

25 2.176-01 1.89e-04 3.12e-07 1.59e-04 4.74e"03 2.22e41 5.09e.03

IS 130.-01 1.98404 3.28e.07 1.6704- 4.99e-03 136"1 5.35e.03

10 S.69o-02 2.050-04 340e-07 1.72e04 5.17e-03 924.02 S.S5e503

3 2.61e02 2.23e-04 3.61e-07 1 87e-04 5.59c-03 3.21e-02 6.00e-03

0.3 8.6903 2.52e-04 4.16e-07 2.12C-04 6.32r.03 1.55e.02 6.79e-03

z
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I- Table B.15. 3 Impact and Cost Calculations - Uranium Fuel
Fabrication Facility Case IB

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00oe04 per ram Fatal work rate 42e.08 per

Exposure duration 1000 y Burial site 1600 km per

Soil exposure rate 20 m^2 per Fatal transport 3.8e"08 per m I

Disposal volume 10.87 m^3 per Alt. use dose 3.74e02

REFERENCE FACILITY Uranium Fuel Fabrication Facility- High Soil Contaminuation - Alternative Land Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 _

Initial Dose Rate (mremiy) 5.02e+02 1.00e+02 6.00c+01 3.00e+01 2.SOe+01 1.SOc+01 1.00e+01 3.00c+00 1.O0c+00

Cwmulative risk 9.39e-03 1.87e-03 1.12e03 5.61e.04 4.68e-04 2.81e-04 1.87e-04 5.61e-O5 1.87e-05

Cumulative risk calculated as follows: initial dose rate * exposure duration * 5E.4 * alt. use dose ratio

L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft persons exposed 465 [50,000 persons per km2=

ResidualDoseLimit (mrm/y) None 100 60 30 25 15 10 3 1

Collective mortality 4.36e+00 8.69e.01 5.2101 2.61e-01 2.17e-01 1.30e-01 8.69c-02 2.61e-02 8.69e-03

Collective mortality calculated as # persons exposed times cumulative risk
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Table B.15.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case IB

Disposal Cost - MOMS3

Residual Dose Limit Soil Removal Survey TOTAL

100 S2,466,067 S184,000 S2,650,067

60 S2,646,560 $238,000 S2,884,560

25 S2,909,937 S248,000 $3,157,937

15 S3,045,891 S445,000 S3,490,891

3 S3,421,876 S1,599,000 S5,020,876
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Table B.15.4.2

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case lB

Disposal Cost - W35O/fW3

Residual De Limt Sod Removal Survey TOTAL
(mremly)

100 S10,047,004 $184,000 $10,231,004

60 S10,789,692 S238,000 S11,027,692

25 SI 1,874,695 S248,000 S12,122,695

15 $12,433,110 S445,000 S12,878,110

3 S13,i982 $1,599,000 S15,580,982



Table B.16.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 2 & 2A

Residual Dose Icremental Cost Long-Term Short-Term Cost per Net Helth Benefit
Rate Reduction Dis l SDis l Disposd Fatalities Fatalities Net Dis Disposal DiHeal

@ S10/fR3 0 Sl0I /3 WOMB S10/f I S50/fl3 350/3

100 < 60 S140,225 $364,510 S1,769,995 7A3e-02 7.49e-04 7.36e-02 SI,906,000 $4,954,557 $24,058,467

60 < 25 $132,231 S464,411 $2,518,476 6.50Ce-02 1.12e-03 6.39e-2 $2,069,133 S7,267,022 S39,408,677

25 < 15 $263,832 S430,310 S1,486,464 1.86e-02 5.62e-04 1.80-02 S14,642,786 $23,882,339 $82,499,247

15 < 3 $1,333,182 S1,803,084 S4,735,301 2.23e-02 1.62.4)3 2.07e-02 S64,486,403 $87,215,706 $229,047,922

m
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Table B.16.2

Statistical Mortality - Uranum Fuel Fabricatio Facility Cane 2 & 2A

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit Transport perf Transport Short Term Fatalities
( )Living Peform (Waste on Waste TOTAL (Decon &

, c.
(nfmy nie Dcn (Truck) Dcn (Truck) Transportation)

100 1.86e 01 1.45e4-4 6.60e07 122e-04 1.OOe-02 1.96e"1 1.03e-02

60 1.1 Ie-Ol 1.56c04 7.08c"07 1.31e-04 1.08e-02 1.23e-01 1.lOe-02

30 5.57e-02 1.68e-04 7.6807 1.41e-04 1.17e"02 6.77e 02 1.20e-02

25 4.65e-02 1.714-04 7.80ec07 1.44J-04 I.19e-02 5.86e2 1.22e-02

1 5 2.79e.02 1.79e-04 8.16c-07 1.51e-04 1.24e-02 4.06e-02 1.27e-02

10 1.86e-02 1.86-04 8.44e-07 1.56e-04 1 .28e-02 3.18e-02 1 32e-02

3 5.57e-03 2.02e-04 9.20c.07 1.70c404 I.40e-02 1.995-02 1.44e-02

0.3 1.86e-03 2.28e-04 1 04e.06 1.92e-04 1.58e02 I.Sle-02 1.62e-02
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Table B.16.3 Impact and Cost Calculations - Uranium Fuel Fabrication FacilIty
Case 2 & 2A

w
i0

%b

GENERIC ASSUMTONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work 42"8 per person-h

Exposure duration 1000 y Burial site 1600 km per shipment

Agricultural usage rate 2500 m^2 per Fatal 3.Se.08 per km

Disposal volume 10.87 m^3 per _II _ I I I

REFERENCE FACILITY Uranium Fuel Fabrication Facit - High Soil Contamination - Unrstricted Use

Residual Dose Limit (mnemly) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mremny) 5.02e+02 1 .00e+02 6.00e+01 3.00e+01 2.SOe+01 1 .50e+01 l.OOe+Ol 3.000e00 1 .OOe+00

Cumulative risk 2.51I-Ol 5.00-e02 3.00oe02 1.50e-02 1.25e-02 7.50e-03 5.00e-03 1.SOe503 5.OOo04

1. Living Onsite - Mortality for Radiation Exposure

Contaminaed land area 100,000 sq ft # persons on land 3.72e+00 [400 persons per sq. km]

Residual Dose Limit (mrcmly) None 100 60 -30 25 15 10 3 1

Collective mortality 933e01 1.86e-01 1.11e-OI 5.57e-02 4.65e-02 2.79e-02 1.86e-02 5.57e-03 1.86e-03

II. Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit(mrnmly) None 100 60 30 25 15 10 3 0.3

Soil person-rem 0 0290 0.311 0.337 0.343 0.359 0.371 0.404 .OA56

Collective mortality 0 1.45e-04 1 .56e-04 i 1.68e-04 1.71e-04 1.79e-04 1.86e-04 2.02e-04 2.28e-04

E. Transporting Waste -Mortality for Radiation Exposure

Soil shipment exposure 8.00e-06 person-rem per shipment
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Table B.16.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Case2&2A

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03

Soil depth removed (cm)

Soil volume (m^3)

Soil shipments

0 18A 19.7 21.3 21.7 22.8 | 23.5 25.6 28.9

0 1789 1922 2078 2115 2215 2291 2492 2817

0 165 177 192 195 204 211 230 260

0 0.001 0.00 1 0.002 0.002 0.002 0.002 0.002 0.002

0 6.60e-07 7.Oe-07 7.68c-07 7.80e-07 8.16e-07 8.44e-07 9.20e-07 I .04c-06

Soil person-rem

Collective mortality

REFERENCE FACILITY Uranium Fuel Fabricadon Facility - High Soil Contamnujation - Unresricted Use

IV. Performing Dccon - Mortality for Accidents

Residual Dosc Limit (mrem/y) None 100 60 30 25 1 5 10 3 0.3

Soil pcrson-h 0 2898 3113 3366 3427 3589 3711 4037 4S64

Collective mortality 0 1.22e-04 1 31e-04 1.41e-04 1.44e-04 1.51e"04 1.56e-04 1.70e-04 1.92e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 0.3

Soil shipments 0 165 177 192 195 204 211 230 260

Total distance (kin) 0 264,000 283,200 307,200 312,000 326,400 337,600 368,000 416,000

Collective mortality 0 1.0002 1.08e-02 1.17e-02 1.19e-02 124e02 1.28e-02 1 .40-02 1.58e-02

.}
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Table B.16.4.1

Summary Costs for Uranium Fuel Fabrication Facility Case 2 & 2A
Disposal Cost - S5MMft3

Residual Dose Limit oil Removal Survey TOTAL
(mrcMly)

100 $4,191,303 $184,000 $4,375,303

60 $4,501,813 S238,000 $4,739,813

25 S4,956,224 S248,000 S5,204,224

I15 .5,189,533 $445,000 $5,634,533

3 S5,838,617 S1,599,000 S7,437,617
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Table B.16.4.2

Summary Costs for Uranium Fuel Fabrication Facility
Case 2 & 2A

Disposal Cost - S350/ft3

Residual Dose Limit (mrem/y) Soil Removal Survey TOTAL

100 $23,143,646 5184,000 S23,327,646

60 S24,859,641 $238,000 S25,097,641

25 S27,368,117 S248,000 S27,616,117

15 S28,657,581 $445,000 £29,102,581

3 $32,238,882 £1,599,000 S33,837,882

L
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Table B.16.4.3

Summary Costs for Uranium Fuel Fabrication Facility Case 2 & 2A
Disposal Cost - $10/ft3

Resdua Dose Limit (mrm/y) Soil Removal Survey TOTAL

100 S1,158,739 S184,000 S1,342,739

60 S1,244,64 S238,000 S1,482,964

25 $1,367,196 S248,000 S1,615,196

15 S1,434,028 S445,000 S1,879,028

3 S1,613,210 S1,599,000 S3,212,210w
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Table B.17.1

Incremeutal Impacs - Uranium Fuel FabricaUon Facllity Case 2B

Incranental Cost (SM) Cost (SM) per Net Health Benefit
Residual Dose Long-Tenn Short-Term Ne Health

Rate Reduction Disposal Disposal Disposal Fatalities Fatalities Benefit @ Disposal Disposal Disposal
(mem/yr) @ $10/ti3 N O0f/O3 @ S350/fl3 Averted Incurred @ SlO/l @ SS @ MOAB

100 < 60 $140,225 S364,510 S1,769,995 3A7e01 3.26e.1 4  3.47C-01 $403,911 $1,049,947 $5,098,361

60 < 25 S132,231 $464,411 $2,518,476 3.04c-01 4.58e-04 3.04-01 $435,543 $1,529,676 $8,295,352

' 25 < 15 S263,832 S430,310 S1,486,464 8.69"02 2.60c-04 8.66S-02 $3,046,064 S4,968,120 $17,161,894

15 < 3 S1,333,182 $1,803,084 S4,735,301 1.04e-0l 6.54e-04 1.04-01 $12,869,176 $17,405,130 $45,709,759

a,
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Table B.17.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 2B

Mortaity from Radiation Exposure Mortlity from Accidents
- -- Short Team Fatlifies

Residual Dose Limit Transport (Decon &
(mM/y) Living Perform Transport Waste Perfonn Wafst TOTAL Transportion)

Onsite Decon (Truck) Decon (Tk)
~(T-u-k-

100 8.69e-01 1.60c-04 2.64e-07 1.34e-04 4.01e-03 8.73e"O 4.31e"3

60 5.21.-01 1.72e.04 2.84e-07 1.44e-04 4.32e-03 5.26c-01 4.63e-03

30 2.61.-01 1.86e.04 3.08O 07 1.56e-04 4.68e-03 2.66e-01 5.02c-03

25 2.17e-01 1.89c-04 3.12-U7 1.59c-04 4.74.03 2.22c-01 5.09e-03

15 1.30c.01 1.98c-04 3.28e07 1.67e-04 4.99c-03 1.36.-O 535e-03

10 8.69c.02 2.05c-04 3AOe-07 1.72.04 5.17.03 92402 555e03

3 2.61402 2.23.04 3.68e407 1.87c44 5.59.43 3.21e-02 6.00.403

0.3 8.69e-03 2.52e-04 4.16c.07 2.12e404 6.32e.03 1.55. 02 6.79v-03
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Table B.17.3 Impact and Cost Calculations - Uranium Fuel Fabrication
S Facility Case 2B

GENERIC ASSUMPONS: ; _

Fatal cancer risk rate 5.00e-04 per rem Fatal work 42c.08 per person-h

Exposure duraon 1000 y Bui site 1600 km per

Soil exposure rate 20 mA2 per Fatal transport 3.8ce08 per kan

Disposal volume 10.87 mA3 per Alt use dose 3.74e-02

REFERENCE FACILITY Uranium Fuel Fabrication Facility - ilh Soil Contamiation - Alternative Law Use

RcaidualDoseLimit(mremly) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 5.02c+02 1.00c+02 6.00e+01 3.00e+Ol 2.50e+01 1.50e+01 1.00c+01 3.00c+00 1.00c+00

| 9.39e-03 1.87e-03 1.12e"03 5.61e-04 4.68e-04 2.81c.04 1.87e-04 5.61.05 1.87e-05

IL Alternative Land Use . Mortality for Radiation Exposure

Contaminated land area 100,000 aq Rt # persons exposed 4.65e+02 [50,000 persons per km2J

Residual Dose Limit (mremly) None 100 | 60 | 30 | 25 - I 15 10 3
Collectivemortality 4.36e+001 8.69e-01 521e-0 1 2.61e01| 2.17c-011 1.30e.01| 8.69e-021 2.61e021 8.69.03
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Table B.17.4.1

Summaqy Conts for Uranhum Fuel Fabrication Facilty (SM)
Case 2B

Dishsal Cost - O50NO3

Residual Dose Limit soil Retnoval Survey TOTAL

100 S4,191,303 S184,000 S4,375,303

60 S4,501,813 $238,000 S4,739,813

25 S4,956,224 S248,000 S5,20,224

15 SS,189,533 S445,000 S5,634,533

3 S5,838,617 S1,599,000 S7,437,617
'0
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Table B.17.4.2

Summary Costs for Uranium Fuel Fabricdion Facility (SM)
Case 2B

DisposW Cost - M3501f3

ua Dose Limit (nm/y) Sod Removal Survey TOTAL

100 $23,143,646 S184,000 $23,327,646

60 S24,859,641 $238,000 $25,097,641

25 $27,368,117 $248,000 $27,616,117

15 $28,657,581 $445,000 $29,102,581

3 S32,238,882 S1,599,000 $33,837,882

V,



Table B.17.4.3

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 2B

Disposal Cost - SlOt3

Residual Dose imnit Soi Removal Survey TOTAL
(mremly) _ _ _ _ _ __ _ _ _ _ _ _

100 S1,158,739 $184,000 S1,342,739

60 S1,244,964 $238,000 S1,482,964

25 S1,367,196 $248,000 $1,615,196

15 S1,434,028 $445,000 S1,879,028

3 $1,613,210 $1,599,000 $3,212,2100Up
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Table B.18.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 3

Residual Dose Incremental Cod Long-Tem Short-Tem Cost per Net Health Benefit
Rate Reduction Dio Dis Dis Fatalibes Fatalities Not Health

Dipoal Dipoal Dipoal Avrtd ncrrd Benefit Disposal Disposal Disposal(@mr/yr) SI S10/f3 @ S50/fl3 @ S350/ft3 Averi1 1Inr @S10/R3 @ S5O/fl3 @ S350/fl3

100 < 60 So So So 1.86c+00 O.OOe+00 1.86e+00 S0 So So

60 < 25 So S0 So 1.63e+00 0.OOe+00 1.63e+00 So S0 So

25 < 15 S149,171 $1,469,764 S5,944,879 4.65e-01 2.55c-03 4.62e-0l S322,912 $3,181,618 $12,868,965

15 < 3 $161,499 £S1,088,478 S4,313,450 5.57c-1 1.83c-03 5.56e01 S290,690 $1,959,202 $7,763,978

or



Table B.1&2

Statistical Mortality - Uranium Fael Fabrication Facilt Case 3

0

Mottatity from Radiaton Exposure Mortality firn Accidents

Residual Dose Limit (mremfy) Transport Transport Short Team Fatalities
Lving Perfor Waste Pafam Waste TOTAL (Dacon &
Onsile Decon (Truck) Dcon (Truck) Transportation)

100 4.65e+00 0.00c+00 0.00e+00 0.00e+00 0.00c+00 4.65c00 0.000+00

60 2.79e+00 0.00e+00 0.00e+00 0.000+00 0.00e+00 2.790+00 0.00c+00

30 139c.00 0.000+0 0.000e00 0.000+00 0.000 00 I 0.O0e+00

25 1.160+00 0.00.00 0.00e+00 0.00e+00 0.00.400 1.16e+00 0.000+00

15 6.97c-01 9A5e-05 1.56e-07 7.94c.05 2.370-03 6.99e-01 2.55S-03

10 4.65c-01 1.23e-04 2.04e-07 1.04e-04 3.10e.03 4.6801 3.33e-03

3 1.39e-01 L.63e-04 2.68e-07 137e-04 4.07.03 1.44c-01 4.37e-03

03 4.65eM02 2.07e-04 3.40e-07 1 .74e-04 5.17e-03 5.20e-02 5.55e-03

4h-
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Table B.18.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.OOe.04 per rem Fatal work 4208 per person-h

Exposure duration 1000 y Burial site 1600 km per

Agcual usage rate 2500 mA2 per Fatal 3.8e08 per kn

Disposal volume 10.87 m^3 per

REFERENCE FACILllY Uranium Fuel Fabrication Facility -High Soil Contamdato - Unrestricted Use

Rcsidual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mran/y) 5.02c+02 1 .OOc+02 6.00e+01 3.00e+01 2.50e+01 I .SOe+01 I.OOe+0O 3.00c+00 1.00e+OO

Cumulative risk 2.Sle-01 5.00c-02 3.00e-02 1.50e-02 1.25e.02 7.50e-03 5.OOe-03 1.50-e03 5.00e-04

L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # psons on land 9.29e+01 (10,000 persons per sq. kn]

Residual Dose Limit (mremny) None 100 60 30 25 I 5 10 3 |

Collective mortality 2.33e+01 4.65e+00 2.79e+00 |139e+00 | 1.16e+00 6.97e-01 4.65eI0 | 1.39c-01 4.65e-2

IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrcm/y) None 100 60 30 25 IS 10 3 0.3

Soil person-rem 0 0.OOe+00 0.00e+00 .OOe+00 0.DOe+00 1.89e-01 2A7U-01 3.25e-Ol 4.13e-01

Collective mortality 0 0.OOe+-000 0.OOc+00 0.OOe+00 0.OOe+00 9A5e-05 1.23e-04 1.63e-04 2.07e.04

m. Transporting Waste -Mortality for Radiation Exposure

Soil shipment exposure 8.0e-06 person-rem I I I I I I
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Table B.18.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 3

Residual Dose Limit (mmfy) None 100 60 30 25 15 10 3 0.3

Sol depth removed (cm) 0 0.0 0.0 0.0 0.0 10.8 14.2 18.7 23.7

Soil volume (mA3) 0 0 0 0 0 1056 1379 1817 2308

Soil shipments 0 0 0 0 0 39 51 67 85

Soil person-vem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001

Collective mortality 0 0.ooe+0I 0.ooe+00 I.Ooeo00 O.OO+00 1.56e.07 2.04c.07 2.68e"07 3.40e-07

REFERENCE FACILiTY Uranium Fuel Fabricatfon Fadlty - High Soil Contamlnation - Unrestrcted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mMMI/y) None 100 60 30 25 15 10 3 0.3

Soil person-h 0 0 0 0 0 1890 2469 3252 4131

Collective mortality 0 0.OOe+00 O.OOe+ O 0.OOe+00 o.OOe+0o 7.94-05 1.04M04 137e-04 1.74e04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mnnemy) None 100 60 30 25 15 10 3 1

SoD shipments 0 0 0 0 0 39 51 67 85

Total distance (km) 0 0 0 0 0 62,400 81,600 107,200 136,000

Collective mortality 0 0.OOC+00 0.00e+00 0.OOe+00 O.OOe+00 2.37e-03 3.10e-03 4.07e-03 5.17e-03

0
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Table B.18.4.1

Summary Costs for Uraanum Fuel Fabrication Facility
Case 3

Disposal Coat. S5t- ft3

Residus Dos Limi Sod Removal Survey TOTAL
(mremly)

100 SO S184,000 $184,000

60 So S184,000 S184,000

25 So $184,000 $184,000

15 $1,469,764 $184,000 $1,653,764

3 S2,504,242 $238,000 $2,742,242
W
0j
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Table B.18.4.2

Summar Costs for Uranium Fuel Fabrication Facility
Case 3

Diposal Cost - S350M3

Residual Dose Limit Soil Removal Survey TOTAL

100 SO $184,000 S184,000

60 so 3184,000 $184,000

25 SO S184,000 3184,000

15 35,944,879 S184,000 36,128,879

3 310,204,329 3238,000 310,442,329
w
wv
0
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Table B.19.1

Incremeutal Impacts - Uranium Fuel Fabrcation Facility Case 4

Rcsidual Dow Incremental Cost Long-Term Short-Term Cost per Net Health Benefit
Rate Reduction D D Fatalities Fatalities Net HealthDisposal Disposal Disposal Mae nurd Benefit Disposal Disposal Disposal
/yr) @ @ S50/fl3 S3501R3 Aeted Icurred @ S10/R $IS0/ft3 @ S350/ft3

100 < 60 So So So 1.86e+00 0.OOe+00 1.86_+00 So S0 S0

60 < 25 So So S0 1.63e+00 0.OOe+00 1.63e+00 So $0 So

25 < 15 5682,590 $2,474,968 $13,662,757 4.65e-01 6.12c-03 4.58e41 $1,489,123 $5,399,336 $29,806,369

15 < 3 S546,686 S1,836,749 S9,899,179 5.57e-01 4.37e-03 5.53e-01 $988,527 $3,321,245 S17,899,885

J.
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Table B.19.2

Statistical Mortality. Uranium Fuel Fabrication Facility Case 4

8

Mortality from Radiation Exposure Mortalit from Accidents

Residual Dose Limit T n Shoat Term
(m y) Living Perform Transport Wast Perform Wanse TOT Fatalities

Onse D (Truck) Deon (Tk) Transportation)

100 4.65c+00 0.00e+00 0.00e+00 0.00e+00 0.00c+00 4.65e+00 0.00e+00

60 2.79e+00 O.00e+00 0.00e+00 0.OOe+00 0.00e+00 2.79e+00 0.00e+00

30 1 39+00 0.0e+00 0.00e00 0.00+00 0.eo+00 1 39e+00 0.000+00

25 1.16e+00 0.00c+00 0.00c+00 0.00e+00 0.00e+00 1.16*+00 0.00e+00

is 6.97e-01 8.55c.05 3.92"07 7.19c 05 5.96e03 7.03e-01 6.12e-03

10 4.65e-01 1.12e-04 5.08"07 9.38e0S 7.72e-03 4.72e-01 7.93c-03

3 1.39e-01 I A7e-04 6.72e-07 I .24O04 1.02"02 1.50 e-01 1.05e.02

0.3 4.65c-02- 1.87e-04 8.52e-07 1.57e-04 1.30e02 5.97e02 1.33-02

o
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Table B.19.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 4

GENERIC ASSUMTIONS: _

Fatal cancer risk rate 5.00e-04 per rem Fatal work 4.2e-8 per person-h

Exposure duration 1000 Y Burial site 1600 kIn per

Agricultural usage rate 2500 mA2 per Fatal 3.8e08 per km

Disposal volume 10.87 m^3 per = = = = = _

REFERENCE FACIIrrY Uralum Fuel Fabrication llt- I k Soll Contnuation UnrestAicted Use _

Residual Dose Limit (mrem/y) None 100 60 30 25 155 10 3 __I

Initial Dose Rate (mrem/y) 5.02e+02 1.00e02 6.00e+01 3.00e+01 2.SOe+01 1.50e+01 1.OOe+01 3.00e+00 1.OOc+OO

Cumulative risk 2.51el01 5.00e-02 3.00e-02 1.50e-02 1.25e02 7.SOe-03 5.0003 1.50c-03 5.00e-04

1. Living Onsite -Mortality for Radiation Exposure

Contaminated land area 100,000 sq fl # persons on land 9.29e+01 110,000 persons per sq. kin]

Residual Dose Limit (mrmn/y) None 100 60 30 25 15 10 3 1

Collective mortality 2.33c+01 4.65e+00 2.79e+00 1.39e+00 1.16e+00 6.97e-01 4.65e-01 1.39-01| 4.65e-02

H. Performing Decon - Mortality for Radiation E Mosure

Residual Dose Limit (mrem/y) None 100 60 30 25 15 I 10 3 0.3

Soil person-rem 0 0.OOe+00 0.OOc+00 0.OOc+00 0.OOc+00 1.71e-01 2.23e-01 2.94e-01 3.74e.01

Collective mortality 0 0.OOe+00 0.OOe+00 0.00e+00 0.OOe+0O 8.55c-05 1.12e04 1.47c-04 1.87c-04

m. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.00e06 person-rem per shipment

ResidualDoseLimit(mrcm/y) None 100 60 30 25 15 10 3 0.3

Soil depth removed (cm) 0 0.0 0.0 L 0.0 0.0 10.8 14.2 18.7 23.7

¢ ~~...
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Table B.19.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 4

Soil volume (m^3) 0 0 0 0 0 1056 1379 1817 2308

Sol shipmcnts 0 0 0 0 0 98 127 168 213

Soil person-rem 0 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002

Collective mortality 0 O.OOe+00 0.00c+00 0.OOe+00 0.OOe+00 3.92c-07 S.08.e07 6.72e"07 8.52e-07

REFERENCE FACIUTY Uranium Fuel Fabrication Facility- High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual DoseLimit(mrem/y) None 100 60 30 25 15 10 3 0.3

Soil person-h 0 0 0 0 0 1711 2234 2944 3739

Collective mortality 0 O.OOe+00 O.OOe+00 0.OOe+00 0.OOe+00 7.19-05 938e-05 1 24-04 I .57e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mromly) None 100 60 30 25 15 10 3 1

Soil shipments 0 0 0 0 0 98 127 168 213

Total distance (Iam) 0 0 0 0 0 156,800 203,200 268,805 340,800

Collective mortality 0 0.00e00 0.0e0000 O.Oe+00 0.00e+00 5.96-703 7 1.02"2 1 1.30e-02
____--- - --
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Table B.19.4.1

Sumnary Costs for Uranium Fuel Fabrication FasLtyCase 4
Disposal Cost - S50/ft3

Esidua Dose Limit (mrem/y) Soil Removal Survey TOTAL

100 $0 £184,000 S184,000

60 $0 £184,000 £184,000

25 $0 £184,000 S184,000

15 £2,474,968 £184,000 S2,658,968

3 £4,257,717 £238,000 £4,495,717

C



Table B.19.4.2

Summary Costs for Uranium Fuel Fabrication Facilty
Case 4

Disposal Cost - $3S0tt3_

Residual Dose Limit (mamfy) Soil Removal Survey TOTAL

100 SO $184,000 $184,000

60 so S184,000 $184,000

25 s0 S184,000 S184,000

15 £13,662,757 £184,000 $13,846,757

3 S23,507,936 S238,000 S23,745,936w
iz
ILI.."
w
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Table B.19.4.3

Summary Costs for Uranium Fuel Fabrication Facility Case 4
Disposal Cost - SIOWft3

Rsidual Dose Limit Sod Rcmoval Survey TOTAL
(nmre i/y)_ _ _ _ _ _ _ _ _ _ _

100 SO $184,000 S184,000

60 so $184,000 $184,000

25 So $184,000 S184,000

15 S682,590 S184,000 $866,590

3 S1,175,275 $238,000 $1,413,275

t
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Table B.20.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 5 & SA

RaidualDI al Cost LCost per Net Health Benefit
Residual Dowe~Cs Long-Team Short-Term Ndt Health

Rate Reduction -Dsposal Disposd Disposal Fatalities Fatalities Benefit Disposal Disposal Disposal
(mremlyT) @ S1 eI NS5/R @ S350/fR3 Averted rncued l SI D S0/ft3 @ S350/fl3

100 < 60 S733,788 S1,407,563 S5,630,005 7.43e-02 235"-03 7.20e-02 £10,196,178 S19,5S8,455 S78,230,407

60 < 25 S2,245,111 £5,134,215 $23,171,173 6.SOe-02 1.02c-02 5.4fe-02 $40,982,003 S93,719,389 £422,963,995

25 < 15 31,299,888 S2,647,909 $11,060,644 1.86e-02 4.77e-03 1 3Ye-02 S94,096,718 S191,677,614 £800,661,302
.__ - . - -

15 c 3 £5,096,710 S9,909,614 S39,962,210 2.23e-02 1.70e.02 5.26e.03 £969,269,152 £1,884,565,322 S7,599,831,722
_ _ -

w
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Table B.20.2

Statistical Mortality - Uraulum Fuel Fabrication Facility Case 5 & SA

w

0%

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit
(nuculty) Living Perform Transport Perform Transipoit Short Termi Fatalities

OnstcDeon ase Truk) Deon Waste TOTAL (Decon &(r/y)t Decon Wase (Tr(Truck) Transportation)

100 1.86e-01 3.75c-04 6.20e-07 3.15e-04 9.42c-03 1.96e-01 1.01e-02

60 1.IIe-01 4.64e-04 7.64c.07 3.90e-04 1.16e-02 124e-0I 1.25c-02

30 5.57c-02 7.77e.04 1 .28e-06 6.52c-04 1 .95e.02 7.66e02 2.09e-02

25 4.65e-02 8.45e-04 I .39e.06 7.10e-04 2.12e-02 6.92e-02 2.27c-02

15 2.79e-02 I.02e.03 1.68e-06 8.59e-04 2.56e-02 5.54e-02 2.75e-02

10 1.86c-02 I.19e-03 1.96e-06 9 99e-04 2.97e02 5.05e402 3.19e"02

3 5.57e-03 1.66e-03 2.73e-06 1.39e-03 4.15e"02 5.01e-02 4A5e-02

03 1.86e"03 2.51 e-03 4.12e-06 2.1 1 e-03 6.27c-02 6.92e42 6.73e-02
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Table B.20.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 5 & 5A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00o*4 per re- Fatal work 42e.08 per parson-h ==

Exposure duration 1000 y Burial sio 1600 km per

Agricultural oua aft 2500 mA2 per Faal 3.8eO8 per km

Disposal volume 10.87 mW3 pT ._

REFERENCE FACILiTY Uranium Fuel Fabrication Faciity - High Sol Contauninalon - Unrefcted Use

Residual Dos Limit (mren/y) None 100 60 30 25 15 10 3 1

Initial Dose Rte (mren/y) 2.30e+02 1.004+02 6.00c+01 3.00e+01 2.50+e01 L.SOe+01 1.OOe+01 3.00e+00 1.O°e00

Cumulative risk 1.15e-01 5.Oe-02 3.00e.02 1.50e-02 1.25e2 7.50-03 5.00o003 1.50e.03 5.O0e-04

L Living OQuut - Mortality for Radiation Exposure

Contaminated land ar 100,000 sq ft = persons on land 3.72e+00 [400 persons per sq. kIn]

Residual Dose Limit (mremn/y) None 100 60 30 25 15 10 3 1

Collective mortality 4.27e-01 1.86e-01 1.11e-01 5.57e42 4.65c-02 2.79e402 1.86e.02 5,57e-03 1.8603

IL Perfornning Decon - Mortality for Radiation Exposure

RasidualDose Limit (mrem/y) None 100 60 30 25 15 10 3 0.3

Soil person-ram 0 7.S01e | 9.28001 1.55+00 1 .69e+00 2.05*+00 2.38e+00 3.31e+00 5.01e+00

Collective mortality 0 3.75e-04 4.64e{M4 7,77e-04 |8A5e-04 1.02e-03 1.190-03 1.66e-03 2.51e-03

[IL Transporting Waste -Mortality for Radiation Exposure

Soil shipment exposure 8.000.06 person-rem per shipment
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Table B.2Q.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 5 & SA

ResidualDoweLimit(mtremry) None 100 60 30 25 15 10 3 0.3

Soil depth emoved (cm) 0 44.2 54.9 92A 100.6 121.9 141.9 198.1 300.1

Soil volume (m-3) 0 4188 5185 8676 9441 11426 13290 18518 28009

Soil shipmnents 0 155 191 320 348 421 489 682 1031

Soil personf-ren 0 0.001 0.002 0.003 0.003 0.003 0.004 0.005 0.008

Collective mortality 0 6.20e-07 7.64e-07 1 .28e.06 1 39e-06 I .68e-06 1 .96e-06 2.73O-06 4.12e-06

REFERENCE FACLITY Uranium Fuel Fabrkation Facility- High Sol Contamination - Unresticted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 0.3

Soil person-h 0 7497 9280 15530 16899 20452 23789 33147 50137

Collective mortality 0 3.15c-04 3.90e-04 6.52"04 7.10c-04 8.59c-04 9.99e-04 1.39c-03 2.1 lc-03

V. Transporting Waste - Mortality for Accidents

Residual Dose Lmit (mrem/y) None 100 60 30 25 15 10 3 1

Soil shipments 0 155 191 320 348 421 489 682 1031

Total distance (kin) 0 248,000 305,600 512,000 556,800 673,600 782,400 1,091,200 1,649,600

Collective mortality 0 9.42o-03 1.16e-02 1.952-02 2.12c-02 2.56e02 2.97"02 4.15c-02 627e.02

b
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Table B.20.4.1

Summary Costs for Uranium Fuel Fabrication Facility
Case 5 & 5A

Disposal Cost - s50113

Remdual Dose Limit Sod Removal Sur | TOTAL
(m fem /y) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100 S5,728,375 £184,000 £S5912,375

60 $7,081,937 S238,000 S7,319,937

25 £12,206,152 S248,000 S12,454,152

15 $14,657,061 £445,000 S15,102,061

3 S23,412,675 s1,599,000 S25,011,675
'0

I
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Table B.20.4.2

Summary Costs for Uranium Fuel Fabrication Facility
Case S & SA

Disposal Cost - M350OW3

Residual Dose iit Sodl Removal Survey TOTAL

100 S23,476,516 $184,000 S23,660,516

60 $29,052,522 S238,000 S29,290,522

25 S52,213,695 S248,000 S52,461,695

15 S63,077,339 S445,000 S63,522,339

3 S101,885,549 $1,599,000 S103,484,549

-9 I,
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Table B.21.1

Incremental Impact. - Uranhum Fuel Fabrkctin Facility Case 511

incremental Cost (DM Cost (SM) per Net Health Benefit
Residual Dosw Rate L_ Long-Term Short-Term Nd Halt

Reduction Disposad Disposal Disposal Fatalities Fatalities Bnoelth -Disposl Disposal Disposal
(mrem/yr) @ S10/ft3 (0 S50/f13 S3503 Averted Incurred (I S10/f3 @ S50/fR3 @ S350/fl3

100 < 60 5733,788 51,407,563 S5,630,005 3.47v-O 2.3503 3.45-01 $2,126,045 S4,078,210 S16,312,128

60 < 25 #2,245,111 55,134,215 S23,171,173 3.04-01 1.02G-02 2.94-O1 S7,641,337 $17,474,535 $78,864,143

25 < 15 S1,299,888 $2,647,909 $11,060,644 8 69e.02 4.77c-03 821v-02 S15,831,405 $32,249,009 S134,708,132

15 < 3 S5,096,710 S9,909,614 $39,962,210 1.04e-01 1.70e.02 8.72e-02 S58,441,204 S113,628,156 S458,224,956

tz
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Table B.21.2

.

Statistical Mortality - Uranlum Fuel Fabrication Facility Cawe 5B

Mortality firm Radiation Exposure Mortality from Accidents
Short Term Fatalities

Residual Dose Limit (Decon &
(mremly) Living Perform Transport Waste orm Tast TOTAL Transpwtaion)

onsite Decon (Truck) Decn WaT e OT L Trnpottin

100 8.69e-01 3.75e-04 620e-07 3.15e -04 9.42e-03 8.79e-01 1.Ole-02

60 5.21"0O 4.64e.04 7.64e-07 3.90c-04 1.16e-02 5.34c-01 I.25c-02

30 2.61-01 7.77e-04 1.28e-06 6.52e-04 1.95e-02 2.8201 2.09e-02

25 2.17e 01 8.45e 04 1.39c-06 7.10e-04 2.12e"02 2.40e-0I 2.27c-02

15 1.30e-01 I.02e-03 1.68ge06 8.59e 04 2.56e"02 1.58c-01 2.75c-02

10 8.69c-02 1.19"03 I.96c-06 9.99-04 2.97e-02 1.19e-01 3.19os02

3 2.61e-02 1.66c03 2.73c-06 I.39e-03 4.15c-02 7.06c42 4.45e-02

0.3 8.69e-03 2.5Ic-03 4.12*06 2.1 1e03 6.27c-02 7.60e.02 6.73c-02

S.
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Table B.21.3 Impact and Cost Calculations - Uranium Fuel Fabrication
Facility Case 5B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate n5.00e04 per remn Fatal 42c-08 per

Exposure duration 1000 y Burial 1600 km per

Soil exposure rate 20 m^2 per Fatal 3.8e-08 per km

Disposal volume 10.87 m^3 per Alt use 3.74e-02

REFERENCE FACILITY Uranium Fad Fabrication Facility - High Soil Contamination - Alternative Land Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 5.02c+02 1.00e+02 6.00e01 3.00e+0 2.50Se+0 1.50c+01 1.OOc+01 3.00c+00 1.OOe+00

Cumulative risk 9.39e-03 1.87c-03 1.12e.03 5.61e-0 4.68e-0 2.81e-04 1.87e-04 5.61e-05 1.87e-05

L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft persons exposed 465 (50,000 persons per

Residual Dose Limit (mrem/y) None 100 60 30 25 15 - 10 3 3

Collective mortality 436c+00 8.690-01 521e 01 2.61e0 2.17.-U 1.30-01 8.69c-02 2.61e-02 8.69c-03

w
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I~0 Table B.21.4.1

Summary Costs for Uranium Fuel Fabrkation FaclUty (SM)
Case 51

Disposal Cost - SSf0/3

Reidual Dow LimDb So Remova Survey TOTAL
(nuwnly)

100 S5,728,375 $184,000 S5,912,375

60 S7,081,937 S238,000 $7,319,937

25 S12,206,152 $248,000 S12,454,152

15 S14,657,061 $445,000 $15,102,061

3 $23,412,675 S1,599,000 $25,011,675

.4
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Table B.21.4.2

Summary Cots for Uranium Fuel FabrICatIon Facity (SM)
Case 5B

Disposal Cost - W350W3

Reidual Doe Lmit Soil Removal Survey TOTAL

100 $23,476,516 S184,000 S23,660,516

60 $29,052,522 $238,000 $29,290,522

25 $52,213,695 $248,000 $52,461,695

1 5 $63,077,339 $445,000 $63,522,339

3 $101,885,549 S1,599,000 S103,484,549
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Table B.21.4.3

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 5B

Disposal Cost - $10ft3

Dmrem/y) i Soil Removal Survey TOTAL

100 S2,886,427 $184,000 $3,070,427

60 S3,566,215 S238,000 $3,804,215

25 $5,801,326 S248,000 $6,049,326

15 $6,904,214 S445,000 S7,349,214

3 $10,846,924 $1,599,000 S12,445,924

i,
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Table B.22.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 6 & 6A

Residuel Dose Incremental Cost Long-Tom Short-Term Cost per Net Health Benefit
Rate Reduction Fa D ~ itietsHalthtalities___RteR t Disposa Disposal Disposal Fabtlitie IFatalnctes Benefit Disposal Disposal Disposal

(m S10/03 @ #M3fl @ WOW/R nc $ 113 50/R3 @ S3501Rk3

100 < 60 S697,422 S2,387,284 $12,943,390 7.43e-02 5.68e-03 6.86o-02 $10,160,822 S34,780,617 S188,573,781

60 c 25 $2,759,303 S9,981,401 S55,073,795 6.50e-02 2.45eO2 4.06e-02 $68,029,347 $246,086,871 S1,357,819,198

25 < 15 S1,479,382 $4,846,720 $25,878,560 1.86e-02 1.14e-02 7.22e-03 S204,963,032 S671,495,574 $3,585,381,180

15 < 3 $5,734,922 S17,767,844 S92,899,336 2,23e-02 4.08c-02 -1.85"02
w
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Table B.22.2

Statisial Mortality - Uranium Fuel Fabrcation Facility Case 6 & 6A

Mortality from Radiation Exposure Mortality from Accidents

Redual Dose LmtLivg Perfo Transport Pafo Transport Short Term Fatalities
(May iig Prom waste orm waste TOTAL (Decon &

Onsile Deemn (Truck) (Truck) Transportation)

100 1.86e-01 3.39e-04 1.54c-06 2.85e-04 2.35c-02 2.10e-01 2.41e-02

60 1. le-01 420e-04 1.91e-06 3.53c-04 2.90e-02 1.41e-01 2.98e-02

30 5.57e-02 7.03e404 3.19e-06 5.90e-04 4.85e-02 1.06e.01 4.98c-02

25 4.65e-02 7.65o-04 3A8e-06 6A2e.04 5.28e-02 I .0le-01 5.42e-02

15 2.79e-02 9.26e-04 4.20e-06 7.77ce04 6.39e-02 9.35e-02 6.56c-02

10 1.86e-02 1.08e03 4.89e-06 9.04e-04 7.44O-02 9.49e-02 7.63e"02

3 5.57e"03 1.50e-03 6.820-06 1.26e-03 1.04-01 112e-01 1.06e-01

0.3 I.86e-03 2.27e-03 1.03e"05 1.91e-03 L.57e-01 1.63e-01 1.61e-01

itI
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Table B.22.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Case 6 & 6A

GENERIC ASSUMPTIONS:

tJ

iz
o0

Fatal cancer risk rate 5.00e404 per remn Fetal work 4.2e.08 per person-h

Exposure duration 1000 y Burial site 1600 kn per shipment

Agriultrl usage rate 2500 m^2 per Fatal 3.8e08 per km

Disposal volume 10.87 m^3 per

RRFIREINCE FAC1rlfY Uranium Fuel Fabriction Facility -High Soil Contamination - Unrsticted Use

Residual Dose Limit (mremly) None 100 60 30 25 1S 10 3 1

Initial Dose Rate (mm.'y) 230e+02 1 .OOc+02 6.00e+01 3.0)e%+01 2.50c+01 1.50e+01 1.OOe+01 3.00e+00 I.OOe+OO

Cumulative risk 1.15e.01 5.00e-02 3.00c-02 1 .50c-02 125e-02 7.50e03 5.000 03 1 .50e.03 5.00-e04

1. Living Onsite -Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft persons on land 3.72c+00 1400 persons per sq. Ian]

ResidualDoseLimit(mmmy) j None 1 100 60 30 25 15 10 | 3 I

Collective mortality | 427c-01 1.86e-01 1.1 le-01 |.57e02 4.65e-02 | 2.79eO2| 1.86e.02 5.57e-03 1.86e-03

H Performing Decon -Mortality for Radiation Exposure

Residual Dose limit (mrm/y) None 100 60 30 25 15 10 3 0.3

Soil0ponm 0 6.78e-01 8.40e-01 1.41c+00 1.53e+00 1.85e+00 2.15e+00 3.00c+00 4.54e+00

Collective mortality 0 3.39"04 420e-04 7.03e-04 7.65e-04 926e.04 1.08"03 1.5t0e3 2.27e-03

.lL Transporting Waste - Mortality for Radiation Exposure

Soil shipnent exposure 8.00o-06 person-em per shipment

~0
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Table B.22.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Case 6 & 6A

Residual Dose linit (mrm/y) None 100 60 30 25 15 10 3 0.3

Sol dplh removed (cm) 0 44.2 54.9 92A 100.6 1219 141.9 198.1 300.1

Soil volume (rn3) 0 4188 5185 8676 9441 11426 13290 18518 28009

Soil sipmnts 0 386 477 798 869 1051 1223 1704 2576

Soid personem 0 0.003- 0.004 0.006 0.007 0.008 0.010 0.014 0.021

Collective moutality 0 1.54e-06 1.91 e-06 3.19D06 3.480-06 4.20e-06 4.89e-06 6.82e-06 1.03-O05

REIPFRENCil FACILITY Urauium Fuel Fabrication Faility - High Soil Contaminastlo - Unrestricted Use

IV. Perfoming Decon - Mortality for Accidents

Residuai Dose Limit (mrem/y) None 100 60 30 25 15 10 3 0.3

Soil person-h 0 6785 8399 14055 15294 18510 21530 29999 45375

Collective mortality 0 2.85e-04 3.53e-04 5.90e-04 6A2e-04 7.77c-04 9.04c-04 1.26e"03 1.91e"03

V. Transporting Waste Mortality for Accidents

Residual Dose Lit (mdin/y) None 100 60 30 25 15 10 3 1

Soil shipments 0 386 477 798 869 1051 1223 1704 2576

Total distance (Ian) 0 617,600 763,200 1,276,800 1,390,400 1,681,600 1,956,800 2,726,400 4,121,600

Collective mortality 0 2.35e-02 2.90e-02 4.85e-02 5.28e-02 6.39e-02 7.44e"02 1.04e-l1 1.57e-01

w
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Table B.22.4.1

Summary Cotst for Uranium Fuel Fabrication Facility
Case 6 & 6A

Dspsal Cost - $50ff3

Residual Dose imit R I Refoval Survey TOTAL

100 £9,812,101 £184,000 $9,996,101

60 S12,14S,85 $238,000 S12M3,385

25 £22,116,786 $248,000 S22,364,786

15 £26,766,506 S445,000 S27,211,506

3 S43,380,350 S1,599,000 S44,979,350
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Table B.22.4.2

SumUmay CoAU for Uranium Fuel FabriatoU Faciity
Case 6 & 6A

Disposa Cost - $3501f3

Rsidu(rcmDos Li/it Sod Removal Survey TOTAL

100 S54,182,456 S184,000 S54,366,456

60 $67,071,846 $238,000 S67,309,846

25 $122,135,641 $248,000 $122,383,641

15 $147,817,201 S445,000 £148,262,201

3 $239,562,537 S1,599,000 $241,161,537

.4 
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Table B.22.4.3

Summary Costs for Uranium Fuel Fabrication Facility
Case 6 & 6A

Disposal Cost - SHOWf3
Residual Dose Limit Sol R val SurvY TOTAL

100 S2,709,219 $184,000 $2,893,219

60 $3,352,641 S238,000 S3,590,641

25 $6,101,944 S248,000 $6,349,944

1 5 S7,384,325 $445,000 $7,829,325

3 $11,965,248 S1,599,000 $13,564,4 8
w
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Table B.23.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 6B

Incrmnental Cost (SM) Cost (SM) per Not Health Benefit
Residual Dose Disposal Disposal Disposal Long-Term Short-Term Net Health Disosal Disposal Disposal
Rate Reduction Fatalities Fatalities

(mremlyr) @ 510/tt3 @ SI @ S3501fl3 Averted Incurred Benefit @ S10/hI3 @ S50/fl3 @ $3501ft3

100 < 60 $697,422 S2,387,284 S12,943,390 3A7c-01 5.68c-03 3.42e-01 $2,040,357 $6,984,167 S37,866,802

60 <25 S2,759,303 S9,981,401 S55,073,795 3.04o-01 2.45e-02 2.80e-Ol S9,869,143 S35,700,278 S196,981,348

25 < 15 S1,479,382 S4,846,720 S25,878,560 8.69e-02 1.14e-02 7.55e02 S19,591,445 S64,185,079 $342,709,591

15 < 3 S5,734,922 $17,767,844 $92,899,336 1.04e-l1 4.08c-02 6.35c-02 $90,332,737 S279,867,431 $1,463,289,434

,. w ,.



Table B.23.2

Statistical Mortality - Uranium Foel Fabrication Facility Case 6B

Mortality from Radiation Exposure Mortality from Accidents
- Short Term Fatalities

Residual Do"e Limit Transpor Transpor (Deon&
(me Living Perform wae Perform waste TOTAL Transportation)

Onste Decon (T.uck) Deoon (Truck)

100 8.69e401 339e-04 1.54e"06 2.85e-04 235e-2 8.93e-01 2.41e-02

60 5.21e-01 420e04 I.9le-06 3.53e-04 2.90e-02 5.51e-0I 2.98e02

30 2.61e-01 7.03e-04 3.19e-06 5.90e-04 4.85e-02 3.10e01 4.98e"2

. 25 2.17e4I 7.65-04 3.48e06 6.42e-04 5.28e-02 2.71e01 5.42e-02

- 15 130e.01 9.26e-04 4.20-06 7.77.04 6.39e.02 1.96e-01 6.56c-02

10 8.69e-02 1.08-03 4.89e.06 9.04-4 744-02 1.63e-01 7.63e-02

3 2.61e-02 1.50.03 6.82c-06 126c-03 1.04e-01 1.32e-01 1.06c-Ol

0.3 8.69e-03 2.27e 03 1.03e.05 1.9le-03 I1.57e-01 1.69c01 1.61e-01

w
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Table B.23.3 Impact and Cost Calculations - Uranium Fuel Fabrication
Facility Case 6B

GENERIC ASSUMPIONS:

Fatal cancer risk rate 5.00e-04 per rm Fatal work 4.2e-08 per

Exposur duration 1000 y Bwial site 1600 kn per

Soil exposure ratc 20 mA2 per Fatal 3.8.o08 per km

Disposal volume 10.87 mA3 per Alt. use 3.74c-02

REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soll Contamination - Alternative Land Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrcm/y) 5.02e+02 1.00e+02 6.00e+01 3.00e+01 2.50+O1 1 .50e+Ol 1.OOe+01 3.00e+00 1.OOc+00

Cumulative risk 9.39e-03 1.87. 03 1.12e-03 5.61e-04 4.68e-04 2.81e-04 1.87e-04 5.61e-05 1.87e-05

L Alternative Land Use - Mortality for Radiation Exposue

Contaminated land area 100,000 sq ft # persons exposed 465 [50,000 persons per km2]

Residual Dose Limit (mrem/y) None 100 T 60 30 [ 25 15 10 3 1

Collective mortality 4.36_+00 8.69e-01 j5.21"I 2.61"I 12.17e-0l 1.30e-01 8.69.02 2.61"2 8.69.3

C i ,.



Table B.23.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 6B

Dipossl Cot - S50/ft

Residua Dose Limit Sod Removal Surve TOTAL

100 S9,812,101 5184,000 s9,96,101

60 $12,145,385 $238,000 S12,383,385

25 S22,116,786 S248,000 $22,364,786

S26,766,506 S445,000 $27,211,506

. 3. S43,380,350 $1,599,000 S44,979,350
w
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Table B.23.4.2

Summana ry Costs for Uranium Fulu Fabriation Facilty (SM)
Ca"e 6B

Disposal Cost - S3W0/ft3

Ridul Dose Limit Sol Rcmoval Survey TOTAL
(mam/)

100 $54,182,456 S184,000 $54,366,456

60 £67,071,846 S238,000 $67,309,846

25 $122,135,641 S248,000 $122,383,641

15 $147,817,201 S445,000 $148,262,201

3 $239,562,537 $1,599,000 S241,161,537

11 ..



Table B.23.4.3

Summary Costs for Uranium Fuel Fabrication
Facility (SM)

Case 6B

Residual Dose Limit Soil Renoval Survey TOTAL

100 S2,709,219 $184,000 S2,893,219

60 53,3S2,641 $238,000 53,590,641

25 S6,101,944 5248,000 56,349,944

s15 S7384,32S 5445,000 S7,829,325

3 SI1,965,248 51,599,000 513,56428
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Table B.24.1

bcremental Impacts - Uranum Fuel Fabrication Facllity Ca"e 7

Residual Dose Incremental Cost L-Tam Shod-Tam Net Healh Cost per Net Health Benefit
Rate Reduction (mrm/yr) Disposal Disposal Diposa Fatalities Fatalibes Benefit Disposal Disposal Disposal

SII GO3 @ S504f13 @ S350/fl3 Averted Incurred I SIOJR3 @ S50/fl3 @ S350/fl3

100 < 60 So so s 1.86ec+00 0.C0rC 1.86e+00 S0 So $0

60 < 25 so So So 1.63et00 0.OOe+00 1.63e+00 S0 S0 So

25 < 15 £32,547 S114,035 S626,453 4.65c-01 3.1le-04 4.64e01 $70,116 S245,665 $1,349,565

15 < 3 SIO,765,104 S9,420,507 SS1,778,857 5.57e-01 2.30e-02 5.34e-Ol 1 £20,143,216 £17,627,263 S96,886,454

ft. I,
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Table B.24.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 7

--Montalit fmm Radiation Expsue Mortality fiom Acc idents

Residual Dose Limit (mram/y) Living Perform Transport Pecon Transport Shodt Term Fatalities

Onk on Waste m waste TOTAL (Deco &Onsite ______ (Tuck_) (Truck) Transportation)

100 4.65e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.65c+00 0.00e+00

60 2.79e+00 0.000.00 0.00.40 0.00e+0 0.06e+00 2.79e+00 0.00e+00

30 1.39e+00 0.00e+00 O.00c+0+ 00 0.0000 0.00e+00 1.39e+00 0.00e+00
. .a

25 1.16e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.16.+00 0.00e+00

15 6.97e-01 3.92e.06 2.00-O08 329"-06 3.04e-04 6.97"1 3.11l.04

10 4.65e-01 5.12e-06 2.40e-08 430c.06 3.65e-04 4.65e-01 3.74e-04

3 139e-01 328e-04 1.49e-06 2.75e-04 2.27ce02 1.63e.-01 2.33e-02

0.3 4.65e-02 1.11e-03 5.05e-06 9.33e-04 7.67o-02 1.25*-01 7.88e-02
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Table B.24.3 Impact and Cost Calculations - Uranium Fuel Fabrication
Facility Case 7

GENERIC ASSUMPTIONS:

Fatal cancer nsk rate 5.00)-04 per rem Fatal work 42e-08 per person-h

Exposure duration 1000 y Burial site 1600 km per shipment

Agricultural usage rate 2500 m^e2 per Fatal 3.8e-08 per knm

Disposal volume 10.87 m -3 per

REFERENCE FACILITY Uraniwn Fuel Fabrication Facililty - High Soll Contamination - Unrestricted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

tz Initial Dose Rate (mrem/y) 5.02e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 I.50e+01 1.00c+01 3.00c+00 1.00e+00

Cumulative risk 2.51e.01 5.00e-02 3.00c-02 1.50e-02 125e-02 7.50e-03 5.00e-03 1.SOe-03 5.00e-04

L Living Onsite -Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # pasons on land 9.29e+0l [10,000 persons per sq. kIn]

Residual Dose Limit (rem/y) None 100 60 30 25 15 10 3 1

Collective mortality 2.33e+01 4.65e400 2.79e+00 1.39e+00 1.16e+00 6.97e-01 4.65e-01 1.39e-01 4.65e-02

1L Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit(mrcm/y) None 100 60 30 25 15 10 3 1

Soil person-rem 0 6.78"I 8.40e-0l l4e-0 1.53e+00 1.85e+00 2.15e+00 3.00e+00 4.54O+00

Collective mortality 0 3.39e-04 |4.20e-04 7.03e-04 |7.65e-04 | 9.26e-04 1,086-03 1.50e-03 2.27c-03

m. Transporting Waste -Mortality for Radiation Exposure

Soil shipment exposure 8.00e-06 pason-rem per shipment

.,
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Table B.24.3 Impact and Cost Calculations - Uranium Fuel Fabrication
Facility Case 7

Residual DoseILimit (memly) None 100 60 30 25 15 10 3 0.3

Soil depth removed (cm) 0 44.2 54.9 92A 100.6 121.9 141.9 198.1 300.1

Soil volume (m^3) 0 4188 5185 8676 9441 11426 13290 18518 28009

Soil shipments 0 386 477 798 869 1051 1223 1704 2576

Soil person-ern 0 0.003 0.004 0.006 0.007 0.008 0.010 0.014 0.021

Collective mortaity 0 1 .54e06 1.91e-06 3.19ec06 3A8e-06 4.20e.06 4.89e-06 6.82e-06 1.03e-05

REF5RENCE FACIHiY Uranium Fuel Fabrication Facility - Hilgh Soil Conmtninatlon - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

^ Soil person-h 0 6785 8399 14055 15294 18510 21530 29999 45375

Collective mortality 0 . 2.85e.04 3.53e.04 5.90e-04 6A2e*04 7.77e-04 9.04e-04 126e-03 1 .91e03

V. Transporting Waste - Mortality for Accidents
_ , , , , , , '

Residual Dose Limit (mrem/y) None I 100 60 30 1 25 15 10 3 I

Soil shipments

Total distance (Ian)

0 386 477 798 869 1051 1223 1704 2576

0 617,600 763,200 1,276,800 1,390,400 1,681,600 1,956,800 2,726,400 4,121,600

0 235e-02 2.90e-02 4.85e-02 5.28e-02 6.39e-02 7.44e"02 1.04e-01 1.57e-0lCollective mortality
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Table B.24.4.1

Summary Costs for Uranium Fuel Fabrcation Faclity
Case 7

Disposal Cost - S i/ft3

(Residu Dow Lirm it Sod Removal Survey TOTAL

100 SO S184,000 $184,000

60 so S184,000 S184,000

25 SO $184,000 $184,000

15 $114,035 $184,000 $298,035

3 $9,480,542 $238,000 $9,718,542

.,



Table B.24.4.2

Summary Costs for Uranum Fuel Fabrication Facilty Case 7
nbposal Cst - $350/M
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I. Table B.24.4.3

Sunmary CosX for Uranium Fuel Fabrkaiaon Faciity Case 7
Dsposal Cost - SHOWft3

Residual Dose Lumit Soil Remova Survey TOTAL
(dMMY)

100 SO S184,000 $184,000

60 so $184,000 $184,000

25 0 s$184,000

15 S32,547 S184,000 $216,547

3 S10,743,650 $238,000 $10,981,650

a,

a
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Table B.25.1

Incremental Impacts - Seated Source Case 1

Residual Dose Present Value Cost Cost per Net Halft Benefit
Rat_ Long-Term Short-Tam Net Heat

Reduction Disposal Disposal Fatalites Averted Fatalities Incurred Benefit Disposal Disposal
(mrenm/Y) - @ S501fl3 S350/fl3 @ 50/f13 - @ S350/fl3

100 < 60 S8,357.42 $35,380.70 2.32e-0S 1.05e-06 2.21e-05 S377,973,988 $1,600,134,185

60 < 25 SI1,477.26 $44,304.08 3.50c-0S 1.06e.04 -7.05o-05 ,

25 < 15 S7,961.71 $24,005.17 9.1 lc-06 623e-07 8.49e-06 $938,276,567 S2,828,974,882

15 < 3 S37,406.13 $128,205.09 1.10.-OS 1.08o.04 -9.68OS I *

.06



I% Table B.25.2

Statistical Mortality - Sealed Source Case I

Mortlity fiom Radiatio Exposur Mortality fom Acidents Shot Term Fatalitie

Residul Dose Liniit (Deco &

(mremiy) Living PMOM1m TPCml Wage t Ttansport Watc TOTAL Trnsporttion)
Onsite De=o rnpr at Down

100 8.91.-0S 1.39*-06 4.35e.05 1.17e-06 6.08c-5 1.96e-04 1.07e-04

60 6.59G-0S 1 .96e06 4.35e-05 1 .65e-06 6.08-0S i .74e-04 1 .08-04

30 4.56-0OS 2.5le-06 8.70"505 2.1 e-06 1.22e-04 2.59.-04 2.13e-04

25 3.09-O05 2.66.-06 8.70OS 2.23e-06 1.22.04 2.44c-04 2.13e-04

1 5 2.17.-05 2.99c.06 8.70e0S 2.51e-06 1.22.04 236e-04 2.14e-04

10 1.68.-OS 331o-06 8.70c-0S 2.78.-06 122e-04 232e-04 2.15e.04

3 1.07.-05 4.91e-06 1.31e-04 4.13e-06 1.82e-04 333e-04 3.22e-04

1 4.03e-O6 8.7 le-06 1.74-4 732.-06 2.43.04 437eO-4 4.33c-04

,. A
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Table B.253 Impact and Cost Calculations - Sealed Source Case I

GENERIC ASSUMPTIONS:

Fatal cancer risk rate S.0Oe.04 per rem Fatal work rate 42e08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatal transporl 3.8e.08 per km

RFEMRENCE FACLTUTY Sealed Source - High Soil CoentamnethM - Unrestrfrled Uye

Residual Doe imit None 100 60 30 25 15 10 3 1

Initial Dose FRae (mtem/y) 1.59e+02 1.08e+02 7.73e+01 4.899401 2.80e+01 1.52e+01 8.45WO00 2.81e+00 1.03e+00

Cumulative risk 8.31e-04 4.79e-04 3.55.-04 2.46e-04 1.66c04 1.17e-04 9.06c-05 5.78e-05 2.17.-0S

[Baseline soil profile] Cumulative risk - Initial dose nte * decay factor (1.44) * [(Co-60 % oftotal dose * Co-60 t 1/) + (Sr-90 % of tctal dose * Sr-90 t 1/) + (Cs-137 % of
total dose * Cs-137 t 12) ]* fatal cancer risk/1000

%0

z

o0

0L.

L Living Onsite - Mortality for Radiation Exposu

Contaminated land are 5,000 sq ft * pers s on land 1.86e-01 1400 perons per kIn2]

ReduDoseimit NOn 100 60 30 25 15 10 3 1

Collective mortality 1.54e-04 8.91.-OS 6.59e-OS 4.56.O0S 3.09e-OS 2.17.-05 1.68.-OS 1 .07e-OS 4.03e06

IL Performing Decon -Mortlity for Radiation Exposure

ResidualDoseLimit None 100 60 30 25, 15 | 10 3 1

Sol person-rem 0 0.003 0.004 0.005 0.00 0.006 0.007 0.010 0.017

Collectivemortain W O - 139Ma06o 1.96-06 2.51e.06 2.66e06 2.99e-06 f 331 6 4.91e6 8.71e.06

DL Transporting Waft - Moralt for Radiation Exposure

Soil shipment exposure 8.70e2pern-mper |



IDP Table B.25.3 Impact and Cost Calculations - Sealed Source Case I

ResJwl Dose Linit None 100 60 30 25 15 10 3 1

Sodl depth removed (cm) 0 3.3 4.6 5.9 6.2 7.0 7.8 11.5 20.5

Soil volume (m3) 0 16 22 28 30 33 37 S5 97

Soil shipments 0 1 1 2 2 2 2 3 4

Soil peror-rem 0 0.087 0.087 0.174 0.174 0.174 0.174 0261 0.348

Collective mortality 0 4.35.-05 4.35e0S 8.70e-05 8.70e405 8.70e045 8.70e.O5 1.31e-04 1.74e.04

REFERIENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limiit None 100 60 30 25 15 10 3 1

Soil person-h 0 28 39 50 53 60 66 98 174

Collective mortality 0 1.17e-06 1.65e-06 2.11e46 2.23e-06 2.5 lc-06 2.78e.06 4.13e-06 7.32c-06

V. Transporting Waste -Mortality for Accidents

ResidualDoseLimit None 100 60 30 25 15 10 3

Soil shipments 0 1 1 2 2 2 2 3 4

Total distance (kin) 0 1,600 1,600 3,200 3,200 3,200 3,200 4,800 6,400

Collective mortality 0 6.08e45 6.08e-05 1.22c 04 1.22{004 1.220-04 1.22)-04 1.82e.04 2.43c4
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Table B.24.4.2

Summary Costs for Scaled Source
Case 1

DIsposal Cost - S3MM/ft3

Residual Dos Limit Sod Removal Survey TOTAL

100 $121,646.12 S32,000.00 $153,646.12

60 S157,026.83 $32,000.00 S189,026.83

25 $201,330.91 S32,000.00 $233,330.91

15 $222,336.08 S35,000.00 $257,336.08

3 $342,541.16 S43,000.00 S385,541.16
w
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Table B.26.1

Incremental Impacts - Sealed Source Case 1A

Present Value Cost ( LonTam Short(Trm) Cost (SM) per Net Health Benefit
Residual Do at Fatnlitiers Fatart-Term Net Health
Reduction (memfyr) Disposal Disposal Faalite Fatalite Benefit Disposd DMspos

@ $50/M3 S O350/fl3 Aveted S50/fl3 @ $350/fl3

100 c 60 S8,357 $35,381 8.15e.05 1.05e-06 8.05.0-S S103,866,568 S439,713,978

60 < 25 S11,477 $44,304 123e-04 1.06e-04 1.77c-0 S646,786,874 S2,496,702,487

25 < 1S S7,962 $24,005 321e-05 623e-07 3.14-05 S253,281,129 $763,661,779

15 < 3 S37,406 $128,205 3.87e05 1.08e.04 -691e-05

I
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Table B.26.2

Statistical Mortality -Sealed Source Case IA

Mortality firn Radiation Expose Mortality from Accidents Short Tam

Rcsidual Dose Limit Fatalilies
(mtemly) Living Pcrform Transport Perform Transport TOTAL T &sp fon)

Onsite Decon Waste Docon Waste

100 3.13e.04 1.39e-06 4.35e-05 1.17e-06 6.08e05 4.20e.04 1.07c-04

60 2.32e-04 1.96r06 4.35rO05 1.65C-06 6.08-05 3.40r.04 1.08-04

30 1.61e-04 2.51e-06 8.70e-05 2.1le-06 1.22e-04 3.74.04 2.13e-04

25 1.09.404 2.66e 06 8.70e-05 2.23e-06 1.22e-04 3.22c-04 2.13e-04

15 7.65-OS 2.99e-06 8.70e-05 2.51e-06 1.22c04 2.91e-04 2.14e-04

10 5.92e-05 3.31c.06 8.70e05 2.78.06 122e-04 2.74e 04 2.15e04

3 3.78e-05 4.91e-06 1.31e-04 4.13e-06 1.82.404 3.60-04 322.4

1 1.42.05 8.71I r6 1.7404 7.32*-06 2.43.4 4A7e44 4 .33-04
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Table B.26.3 Impact and Cost Calculations - Sealed Source Case 1A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00o.04 per Fata 4.2e48 per

Exposure duration 1000 y Bural site 1600 km per

Disposal volume 10.87 mA3 per Fatal 3.8.08 per km

I use 1.41rI =

REFERENCE FACIITY Sealed Source - High SOi Contamination - Alternative Land Use

Residual Dose Limit (mrmmy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrmMy) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00

Cumulative risk 1.17.44 6.75e.05 4.99e-05 3A.6.45 2.34o-0S 1.65e-05 1.27e-.5 8.13e46 3.05o-06

L Altative Land Use - Moitality for Radiation Exposure

Contaminated land aea 5,000 sq ft # persons exposed 4.65.+0 [10,000 persons per km2j

Rcsidual Dose Limit (mem/y) None 100 60 30 25 15 10 3 1

Collective mortality 5.44e-04 3.13e.04 2.32e.04 1.61e-04 1.09e-04 7.65e.05 5.92e.5 3.78e-05 1.42405

w
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Table B.26.4.1

Sunmary Costs for Sealed Source (SM)
Case IA

Dhsposid Cost - 50fi3

Re(/ual DoseL)nit Sod Removal Survey TOTAL

100 S55,778 $32,000 S87,778

60 S64,136 S32,000 $96,136

25 S75,613 S32,000 S107,613

15 S80,575 S35,000 S115,575

3 $109,981 S43,000 S152,981

k
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Table B.26.4.2

Summary Costs for Sealed Source (SM)
Case IA

Disposal Cost- s3MOW3

Residual Dose Limit Re TOTAL

100 S121,646 S32,000 S153,646

60 S157,027 $32,000 S189,027

25 $201,331 S32,000 S233,331

15 S222,336 $35,000 $257,336

3 S342,541 $43,000 S385,541
-J
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Table B.27.1

Incremental Impacts - Sealed Source Case 11B

_D Present Value Cost (SM) Cost (SM) per Net Health Benefit
Rc ate Dua__ Loig-Term Shot-Tiem Neteal__ .h

Ratc Disposal Disposal Fatalites Fatalitiae Befit Disposal Disposal
Reductytioo r S S350/ft3 Avwted Incurred @ S50/fl3 S350/ft3
(m rem/yr) ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100 <60 S8,357 S35,381 4.08e-04 1.05e-06 4.07e-04 S20,558,662 S87,034,080

60 < 25 SI1,477 $44,304 6.17e-04 1.06.404 5.l le.04 S22,459,163 S86,696,020

25 < 15 $7,962 $24,005 1.60c-04 623e-07 1.60e-04 S49,865,025 $150,346,825

15 < 3 $37,406 $128205 1.94e.04 1.08c-04 8.59e.05 S435,616,155 S1,493,022,737

it
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Table B.27.2

Statistical Mortality - Sealed Source Case lB

Mortity from Radw Exsure Mortality from Accident Short Term

Residual Dose Limit Fatalities
tmrvm/y) Living Perform Trnspo"t Perform Transort (Decon &

Onsite Decon waft Decon wase TOTAL Transportation)

100 1.57e.03 139.06 435.-O5 1.17e-06 .6.08"05 1.67"03 1.07e.04

60 1.16.03 1.96.06 4.35e-O5 1.6Se-06 6.08-O05 1.27e03 1.08.-04

30 8.03o.04 2.51c.06 8.70.-O5 2.11e06 1.22*-04 1.02c.03 2.13e-04

25 5.43.O4 2.66e-06 8.70-05 2.23.06 1.22.-04 7.56"04 2.13e-04

15 3.83e-04 2.99"06 8.70e-05 2.51c-06 1.22e04 5.97e-04 2.14-04

10 2.96c-04 3.3 1.06 8.70-05 2.78c-06 1.22e04N 5.1 1e-04 2.15e-04

3 1.89e-04 4.91e-06 1.31eO4} 4.13e-06 1.82e-04 S.11Ne04 3.22*.04

1 7.09.S05 8.7106 1.74e-04 732-06 2A3e04 5. 4 4.33e4)4
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Table B.27.3 Impact and Cost Calculations - Sealed Source Case 1B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work 42e-08 per

Exposure duration 1000 y Buuial site 1600 kin per

Disposal volume 10.87 min3 per Fatal 3.8e-08 per km

AlLuse 1.41e-01

REFERENCE FACILIIY Sealed Source - HI& Soil Contamination - Alternative Land Use

ResidualDoseLimit None 100 60 30 25 15 10 3

Initial Dose Rate 1.59c+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+0O 1.03e+00

Cumulative risk I.17e-04 6.75e-05 4.99e-05 3.46c-05 2.34c.05 1.65e"05 1.27"05 8.13eC6 3.05e-06

L Alternaive Land Use -Mortality for Radiation Exposure

Contaminated land area 5,000 sq ft # persons exposed 232c+01 [50,000 prons per km2]

ResidualDoseLimit None 100 60 30 25 15 | 103

Collective mortality 2.72e-03 1.57e-03 1.16e.03 8.03c-04 5.43e-04 3.83e-04 2.96e-04 |.8904 7.09c-05
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Table B.27.4.1

Summary Costs for Seaed Source (SM)
Case 13

Disposal Cost - S50tlf3

Residual Donc tn Sit o | RsoRem l | Survey TOTAL

100 S55,778 $32,000 $87,778

60 S64,136 $32,000 S96,136

25 S75,613 $32,000 $107,613

15 $80,575 $35,000 $115,575

3 s109,981 $43,000 S152,981
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Table B.27.4.2

Summary Costa for Sal Source (SM)
Case IB

Disposa Cost - S350/t

Residual Do Limit SoilRewval Suvey TOTA
(m rm n/y) S d R m v lS r e O A

100 S121,646 S32,000 £153,646

60 S157,027 £32,000 £189,027

25 S201,331 S32,000 S233,331

15 £222,336 £35,000 S257,336

3 S342,541 S43,000 S385,541
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Table B.28.1

Incremental Impacts - Sealed Source Case 2

Residual Dose Present Value Cost LonNTen Short-Tam Cost per Net Health Benefit
Raft Fatalities Fatalities NtHat

Reduction Disposal Dispos Averted Incurred B fi Disposal
(mrem/yr) 0 S50ff3 @ SM50/3S S3504

100 <60 S15,486 S83,044 232e-05 1.05e.04 -8.21"05

60 < 25 $17,202 S99,269 3.50OS 1.15e.06 339c.05

25 < 15 $12,732 $52,841 9.1 le.06 1.05c.04 -9.58e-05 *

15 < 3 $58,232 $285,229 1.l0OeS 2.12c04 -2.Ole.04 *

0%

0%
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Table B.28.2

Statistical Mortaity - Sealed Source Case 2

Modaihty from Rkiion Exposure Mortality from Accidents
_________ _______ Shor Term Fataltes

ResuaI Dose Liit (Decon &
(mreu/y) Living Perform Trnspont Perfonn Trspot TOTAL Transporaon)

Onite Deon Waste Deon Waste

100 891-OS 1.26c-06 8.70.-05 i. 06e06 1.22c04 3.00e-04 2.1 le-04

60 6.59.-05 1.78c-06 1.31e-04 1.49.06 1.82&-04 3.82.-04 3.16e-04

30 4.56.-O5 2.28e-06 1.31e-04 1.91e-06 1.S2c-04 3.63e-04 3.17e-04

25 3.09c-05 2.40e-06 1.31e-04 2.02.506 1.82e-04 3.48e-04 3.17e.04

15 2.17.05 2.71*.06 1.74e-04 2.28.06 2.43e-04 4.44.04 4.22e-04

10 1.68c.05 2.99e-06 1.74e.04 2.52o.06 2A3e-04 4.4Cks04 4.23e-04

3 1.07e-05 4.45e-06 2.61e-04 3.73c.06 3.65e-04 6.4Se04 634e.04

1 4.03e.06 7.88ec06 3.92c-04 6.62e-06 5.A7e04 9.57e04 9.53e-04

S
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Table B.28.3 Impact and Cost Calculations - Sealed Source Case 2

GENERIC ASSUMPlIONS:

Fatal cancer risk rate S.00e-04 per rem Fdal 4.2"s per _

Exposure duration 1000 y Burial 1600 km per

Disposal volume 10.87 nm3 per Fatal 3.8e-O8 per km

REFERENCE FACILlTY Sealed Sowrce - H1gb Soil Contamnation - Unrestmieted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Itial Dose Rate (mrmny) 1.59t+02 1.08e02 7.73e+01 4.89e+01 2.80e+01 1 .52e+01 8A5e+00 2.81e+00 1 .03e+O

Cumulative risk 8.31oe04 4.79e-04 3.55-04 2A46O04 1.66e-04 1.17c-4 9.0605 5.78e-5 2.17e OS
[Bsln olpoie uuaiers nta oert ea atr(.) *[C60%otoadse o6 t12+(S-0%f

~iv

p

C%

[Baxeline soil profihle Cumulative risk - Initial dose aft * dway factor O .44) * [(Co-60 % of total dose * Co 60 t 1/2) + (Sr-90 % of
total dose * Sr-90 t 1/2) + (Cs-137 % oftotad dose * Cs-137 t 1/2) fatal cancer riskI1000

L Living Onsite - Mortality for Radiation Exposure

Contaminated lend area 5,000 sq ft # persons on land 1.86e-l [400 persons per km2]

Residual Dose Limit (mremny) None 100 60 30 25 15 10 3 1

Collective mortarity 1.54.04 8.91"-5S 6.59e-05 4.56.-05 3.09.-05 2.17e-05 1.68eOS 1.07.-OS 4.03e.06

II. Performing Decon -Mortality for Radiation Exposure -

ResidualDoseLimit(mredi/y) None 100 60 30 25 15 10 3 1

Soil person-rem 0 0.003 0.004 0.005 0.005 0.005 0.006 0.009 0.016

Colective mortality 0 1126e.06 1.78e-06 2.28e-06 2.40A.06 2.71e.06 2.99e-06 4A50-06 7.88e-06

Ill Transpoti Waste - Mortality for Radiation Exposure
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Table B.28.3 Impact and Cost Calculations - Sealed Source Case 2

Soil shipment exposue 8.70e-02 person-rem per shipment

Residua1 Doe Limit (remiy) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 3.3 4.6 5.9 6.2 7.0 7.8 11.5 20.5

Soil volume (m-3) 0 16 22 28 30 33 37 55 97

Soi shipments 0 2 3 3 3 4 4 6 9

Soil person-ren 0 0.174 0.261 0.261 0.261 0.348 0.348 0.522 0.783

Collective mortality 0 8.70e-05 1.31e-04 1.31e-04 1.31e-04 1.74e-04 1.74e-04 2.61e-04 3.92e-04

REFERENCE FACEIMY Sealed Source - Hlgh SoJl Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

ResidualDose iunit(mre/y) None 100 60 30 25 15 10 3 1

Soil person-h 0 25 36 46 48 54 60 89 158

Collective mortality 0 1.06e-06 IA9e-06 1.91e.06 2.02e-06 2.28e-06 2.52e-06 3.73e-06 6.62e-06

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrarny) None 100 60 30 25 15 10 3 1

Soitshipments 0 2 3 3 3 4 4 6 9

Total distance (tIn) 0 3,200 4,800 4,800 4,800 6,400 6,400 9,600 14,400

Collective mortality 0 1.22e04 1.82e-04 1.82e-04 1.82c-04 2A3e-04 2.43e-04 3.65e-4 5.47104

..
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Table B.28.4.1

Summary Costs for Sealed Source
Case 2

Dissal Cost - S5MM3

Residual Dose Limit Soil Removal Survey TOTAL
(-)

100 S37,167 $32,000 $69,167

60 S52,653 S32,000 $84,653

25 $69,856 $32,000 S101,856

15 S79,588 $35,000 S114,588

3 S129,820 S43,000 $172,820o-

I-
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Table B.28.4.2

Sunmary Costs for Sealed Source
Ca" 2

Disposal Coat - S350/fW3

Rsiedu /Dosey)Limit Soil Removal Survey TOTAL

100 S201,837 $32,000 $233,837

60 S284,881 S32,000 S316,881

25 £384,151 $32,000 S416,151

15 $433,992 S35,000 S468,992

3 S711,221 S43,000 S754,221

A!J 4
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Table B.28.4.3

Summary Costs for Sealed Source
Case 2

_ __ Disposal Cost - S1OW3

Residual Dose LimiitReida Ds Soil Removal Survey TOTAL

100 S13,242 S32,000 S45,242

60 S16,992 $32,000 S48,992

25 S21,548 $32,000 $53,548

- 15 S23,775 $35,000 $58,775

3 S36,376 S43,000 S79,376
0o
%0
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Table B.29.1

Incremental Impacts - Sealed Source Case 2A

Residual Dose Present Value Cost (SM)Lwgelm Shot-Term Cost (SM) per Not Health Benefit
RateFatlties Fataltes No cat

Reduction 1isposal F al Av=W cued Benefi Diosal Disposal
(mtemtyr) @ S50/ft3 @ S35MOAB3 l SW0/fl3 @ $350/ft3

100 < 60 S15,486 $83,044 8.15.05 1.Oe5-04 -237.O05

60 < 25 S17,202 S99,269 1.23c-04 1.15c06 1.22e-04 * *

25 < 15 $12,732 $52,841 321e-05 1.05e.04 -728e"05 _ S

15 < 3 $58,232 $285,229 3.87.O05 2.12o-04 1.73c.04 *

U
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Table B.29.2

Statiftical Mortality - Sealed Source Case 2A

Mortality from Radiation Exposure Mortality from Accidents Short Tam

Residual Iimi- Fatalities
(mremly) Living Perform Transport Perform Transport TOTAL T(Devon &

Onsite Delon Waste Decon Wast Transportion)

100 3.13.-04 1.26.06 8.70e05 1.06e-06 122o-04 524e04 2.1 1o-04

60 2.32e-04 1.78-06 I.31-04 1A9e-06 1.82e-04 5.4Ae.04 3.16e-04

30 1.61-04 2.28e-06 1.31.-04 1 91ec-06 1.82e-04 4 78e-04 3.17e-04

25 1.09e-04 2A4e-06 1 31e.04 2.02.-06 1 .82o-04 4.26e.04 3.17e.04

15 7.65.-O5 2.71o-06 1.74e.04 2.28e-06 2A3.c4 4.99e04 4.22e-04

10 5.92.-OS 2.99e.06 i.74e-04 2.52e.06 2A3.04 4.82e.04 4.23e.04

3 3.78e-O5 4A5e.06 2.61e04 3.73c-06 3.65.04 6.72e-04 634e04

I 1.42e.05 7.88*-06 3.92.04 6.62.06 5.47-004 9.67e-04 9.53e04

w
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Table B.29.3 Impact and Cost Calculations - Sealed Source Case 2A

GENERIC ASMSUMTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work 4.2.08 per

Exposure duration 1000 y Burial site 1600 kn per

Disposal volume 10.87 rff3 per Fatal 3.8-08 per km

Al use 1.4l01 = =

REFERENCE FACILITY Sealed Source - HIgh Soil Contamination - Alterative ILad Use

Residual Dose Limit (mem/y) None 100 60 30 25 15 10 3 1

ntial Dose Rate (mremny) 1.59e+02 1.08c+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00

Cumulative risk 1.1 7e-04 6.75e-05 4.99e-O5 3.46-05 2.34e-05 1.65.-05 1 .27e-OS 8.13e-06 3.05o406

L. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 5,000 sq ft # persons qxposed 4.65e+00 [10,000 persons per km2]

Residual Dose Linut (mmem/y) None 100 | 60 30 25 15 10 3 1

Collective mortality 5.44c-04 3.13e-04 2.32e-04 1.61e-04 1.O9e4)4 7.65e-OS 5.92e-O | 3.78I-O | 1.42e-O

w
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Table B.29.3 Impact and Cost Calculations - Sealed Source Case 2A

GENERIC ASSUMIONS:

Fatal cancer risk rate 5.00e.04 per rem Fatal work 4.2e-08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatal 3.8e-08 per km

AltU e 1.41e-0 _

REFERENCE FACILITY Sealed Soume - High Soil Contamination - Alternative Land Use

Residual Dose Limit None 100 60 30 25 15 10 3 1

Initial DoseRate (mtne/y) 1.59e+02 1.08.402 7.73.401 4.89e+01 2.80e+01 1.52e+01 8S45e+00 2.81e+00 1.03e+00

Cumulative risk 1.17e.04 6.75.-05 4.99c-05 3A6e-O5 234e-05 1.650-05 1.275O 8.13e-06 3.05e-06

L Alternative Land Use - Morlity for Radiation Exposure

Contammiad land ar 5,000 sq ft N persons exposed 4.65e+00 [10,000 persons per knm2]

Residual Dose Limit None 100 60 30 - 25 15 10 3 1

Collective mortality 5.44e-04 3.13e-04 2.32c-04 1.61e-04 1.09e-04 7.65.-O5 5.92e 05 3.78.-OS 152e-O5

w
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Table B.29.4.1

Summary Costs for Sealed Soumce (SM)
Case 2A

Disposal Coat - sWO/3

Residual Dose Limit Soil Removal Swvey TOTAL

100 S37,167 S32,000 $69,167

60 $52,653 S32,000 $84,653

25 S69,856 S32,000 $101,856

15 S79,588 £35,000 S114,588

3 S129,820 S43,000 $172,820

-.L



Table D.29.4.2

Summary Costs for Sealed Source (SM)
Case 2A

Disposal Cost - W350W3

Residual Dose Limit Soil Removal Sunrey TOTAL

100 S201,837 S32,000 $233,837

60 $284,881 $32,000 $316,881

25 $384,151 $32,000 S416,151

15 S433,992 S35,000 S468,992

3 $711,221 $43,000 $754,221
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I- Table B.30.1

Incremental Imnacts - Sealed Source Case 2B

Present Value Cost Cs S)prNtHat eei
Residual DoeRt (SM) Long-Term Short-Term Cot UQpeHNtHelt BIci
Reduction (mne/yr) Disposal Disposal Ates Facartes Benefit Disposal Disposal

@ S50/ft3 @ t n50/fu3 @ $350/f13

10 < 60 $15,486 $83,044 4.08o.04 1.05e.04 3.02e-04 S51,225,186 S274,694,635

60 < 25 $17,202 S99,269 6.17e-04 1.15c-06 6.15e-04 S27,950,994 S161,296,010

25 < 15 S12,732 $52,841 1.60e-04 1.05e-04 5.54e-05 $229,723,959 $953,386,574

15 < 3 $58,232 $285,229 1.94e04 2.12e-04 -1.81e5

w
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Table B30.2

Statistical Mortality - Sealed Soumrce Case 2B

Mortity fnom Rediation Exponn MotHaty fnom Acckints Sho Tam

Resi&Wd Dkm Lhbt FatiiesResidual DoMLmimDcn &(mrvmny) Lving Pf. Transpot Perfofm Tanspot TOTAL Tmaoon )
Onmite Dkon Waft Demon Waste

100 1.57"03 1.2606 8.70e-05 1.06.06 1.22e04 1.78c-03 2.1104

60 1.16"03 1.78-06 131-04 1.49.06 1.82e-04 lA8Ce03 3.16e949

30 8.03e.04 2.28c.06 1.31.-04 1.91c-06 1.82c-04 1.12oe03 3.17e-04

25 5.43c.04 2A0e-06 1.31e-04 2.02.406 1.82es04 8.60.404 3.17.404
s- -e s ^" - - -A -S^^_^ ^S_^ e s j_

w

-J
15 3.53e-04 2.71i04b 1.74044 2.2504)6 ZA30434 B.u~04A 4.220-U4

10

a j - I-
2.96e.04 2.99e-06 1.74e404 2.52e-06 2.43.4) 7.19.4) 4.23e.04

- I - . - I -- I -

1.89.04 4A5e-.6 2.61e-04 3.73.406 3.65.44 823.4)4 634.4

7.09c.-5 j 7.88-06 3.924)4 6.62.46 5.47e044 1.02e403 9.53e-04I I

I
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Table B30.3 Impact and Cost Calculations - Sealed Source Case 2B

GEXERIC ASSUMPTIONS:

Fal canwr 5.00.04 per few Fal work rae 4.2e08 per person-h
risk rawe_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _

Eowe oBurial site 1600 Ian per
dur djon 100 Y d6danc swpmnt

Disposa 10.87 m^3 per FaIal tansport 3.8.08 per km

I All usedose I I lAle-

REFERENCE FACMULY Sealed Source - H4wh Sall tnduaiuon - Alternative Land Use

ResidualDose None 100 60 30 25 15 10 3 i

Ial Dose 1.59c+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8A5e+00 2.81e+00 1.03c+00
Cumulafive risk 1.17es04 6.75-05 4.99e05 3.46e05 234.-O5 1.65e05 127e-05 8.13e.06 3.05e-06
1. Altemative Land Use -Mortalily for Radialion Exposure

Contaminated land area 5,000 sq ft # persons exposed 2.32.01 [50,000 personS per km2]

ReCsidual Dose None 100 60 30 25 15 10 3 l

Collecdive 2.72e-03 1.5703 1.16e 03 8.0304 5A3e04 3.8354 2.9604 1.89c.04 17.09e05

lI 4
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Table B.30.4.1

Summary Costs for Sealed Source (SM)
Case 21

Disposal Cost - S501f3

RdualDoLimit Soil Reov Sulrvey TOTAL
(Mmn~/y)

100 S37,167 532,000 569,167

60 S52,653 S32,000 584,653

25 569,856 S32,000 $101,856

S79,588 S35,000 5114,588

3 5129,820 543,000 5172,820-4

I
t
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Table B.30.4.2

Summary Costs for Sealed Source (SM)
Case 2B

Disposal Cost - S350/ft3

Residual Dose Limit SdRmvl Sre OA
(mremnly) Sol Removal Suey TOTAL

100 $201,837 S32,000 $233,837

60 £284,881 S32,000 S316,881

25 S384,151 $32,000 $416,151

15 S433,992 $35,000 £468,992

3 S711,221 S43,000 S754,221
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Table B.31.1

Incremental Impacts - Sealed Source Case 3

Present Value Cost T l Cost per Net Health Benefit
ResduaDseat Long-Tn emhou-Tem NetHealth

Reducin (my) D Fatalities Fatalities Benefit Disposal Dial
@ S50/fl3 S350/3 rted cued

100 < 60 $23,153 S93,734 L 4.77"5 1.07e44 -5.935*05

60 < 25 S80,605 S332,670 3.43.05 2.18-04 .. 84.04

25 < 15 S53,827 $213,888 9.09e-06 1.1e104 -1.Ole004

15 < 3 $171,247 $677,678 1.07"05 SAle-04 -5.30e04

00
B."
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Table B31.2

Statistlal MortalW4t - Sealed Sourc Case 3

Mortality fSom Radiation Exposure Mortality firn Accidents

Residual Dose Limit Short Term Fatalities
mrlem/y) Living Perform Transport Perform Transport TOTAL (Decon &

Onsit Decon Waste Decon Wase Transportation)

100 1.04c-04 1.88e-06 4.35."OS 1.58e 06 6.08005 2.12e-04 1.08c-04

60 5.65c-O5 337e-06 8.70-O05 2.830 06 1.22e-04 2.71e-04 2.15e-04

30 3.10.-0S 7.49c-06 1.74e-04 6.29c-06 2A3c-4 4.62e-04 4.3le-04

25 2.22"-S5 8.69e-06 1.74c-04 7.30e-06 2.43e 04 4.55O 04 4.33e-04

15 1.31.-05 1.21e-0S 2.18e.04 1.01e-05 3.04.o04 5.57O 04 5.44e.04

10 8.30c.06 1A8-O05 3.05eO04 124e-05 4.26O04 7.66N04 7.57.04

3 2AI4106 2.28.05 4.35.04 1.91-0S 608.04 1.09c43 1.08.03

1 7.55e.07 3.81-O0S 6.96.04 3.20.-OS 9.73c-04 1.74e-03 1.74e-03
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Table B.31.3 Impact and Cost Calculations - Sealed Source Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk 5.00e04 per rem Fatal work 42e.08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatal 3.8S08 per kn

REFERENCE FACILITY Sealed Source - Hlgh Soil Cowtamrnation - Unrestricted Use

Residual Dose None 100 60 30 25 15 10 3 1

Initial Dose Rate 4.26e+02 1.09e+02 5.99c+01 338e41 2A6e+01 1.49e+01 9.57e400 2.90e+00 9.40-01

Cumulative risk 2.19e.03 5.61e-04 3.04c404 1.67o-04 1.20e-04 7.07e-05 4.47e-05 1.30e-05 4.07e-06

[Humboltsl profile) Cumulative risk hitial dose rate * decay factor(1.44) * [(Co60 % oftotal dose * Co-60 t 112) + (Sr-90 % oftotal dose
Sr-90 t 1/2) + (Cs-137 % oftotal dose * Cs-137 t 1/2)) * fatal cancer risk/I000

tO

I-I
00
w

I
oo

0]

L Uving Onsite - Mortality for Radiation Exposme

Contaminated land ar 5,000 sq ft # persons on land 1.86eL01 t400 persons per km2]

Residual Dose None 100 60 30 25 10 3 1

Collective 4.07e-04 1.04e.04 5.65e-05 3.10e-05 222e-05 131e-05 830e-06 2Alo 06 7.55e-07

IL Performing Decon - Mortality for Radiation Exposure

ResidualDose None 100 60 30 25 15 10 3 1

Soil person-rem 0 0.004 0.007 0.015 0.017 0.024 0.030 0.046 0.076

Collective 0 1.8e.06 337e.06 7.49e.06 8.69e.06 1.21e05 | lA8e005 2.28"05 3.81e.05

m1L Transporting Waste - Mortality for Radiation Exposure

I
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Table B.31.3 Impact and Cost Calculations - Sealed Source Case 3

Soil shipment exposure 8.70e-02 person-ren per shipment

ResidualDose None 100 60 30 25 15 10 3 1

Soil depth 0 4A 8.0 179 20.8 289 353 54.5 913

Soil volune 0 21 38 84 97 135 165 254 426

Sol shipments 0 1 2 4 4 5 7 10 16

Soil penon-ran 0 0.087 0.174 0.348 0.348 0.435 0.609 0.870 1.392

Collective 0 435e-05 8.70.O05 1.74e-04 1.74o.04 2.18e-04 3.OSe-04 435e-04 6.96c-04

REFERENCE FACUITY Sealed Source - Higb Soil Contamination - Uumretricted Use

IV. Perfomihg Decon - Mortality for Acdents

Residual Dose None 100 60 30 25 15 10 3 1

Sod person-h 0 38 67 150 174 241 295 455 763

Collective 0 1.58e406 2.83o.06 6.29o.06 730e-06 1.01e05 1124o.05 1.91-O05 3.20e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose None 100 60 30 25 15 10 3 1

Soilshipments 0 1 2 4 4 5 7 10 16

Total distance 0 1,600 3,200 6,400 6,400 8,000 11,200 16,000 25,600

Collective 0 6.08e 05 1.22e04 2.43e-04 2A3-04 3.04-04 4.26e-04 6.O8e04 9.73o.04

w

a
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Table B.31.4.1

Summary Costs for Sealed Source
Case 3

Disposal Cost - sOMB3

Residual Dose Limit Soil Removal Survey TOTAL

100 S62,873.19 S32,000.00 $94,873.19

60 $86,026.45 $32,000.00 S118,026.45

25 $166,631.67 $32,000.00 $198,631.67

15 $217,45836 $35,000.00 S252,45836

3 S380,705.83 S43,000.00 S423,705.83
00
tA

I
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Table B.31.4.2

Sununaiy Costs for Sealed Source
Case 3

Disposal CoAst - $350Wft3

Residual Dose Limit Sod Removal Survey TOTAL

100 £151,682.20 $32,000.00 S183,68220

60 S245,416.06 S32,000.00 S277,416.06

25 S578,085.65 S32,000.00 S610,085.65

15 S788,973.57 S35,000.00 S823,973.57

3 $1,458,652.05 S43,000.00 S1,501,652.05

'T,. I A 4,
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Table B.31.4.3

Summary Costs for Seated Source
Case 3

Disposal Cost - S10/ft3

Residual Dose Limit Soi Remova Survcy TOTAL

100 S51,962.80 S32,000.00 $83,962.80

60 $62,914.65 532,000.00 $94,914.65

25 S102,026.98 $32,000.00 S134,026.98

15 S126,863.37 S35,000.00 $161,86337

3 $209,545.26 $43,000.00 S252,545.26-A

00
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Table B.32.1

Incremental Impacts - Sealed Source Case 3A

Residual Dose Present Value Cost (SM) Cost (SM) per Net Health Benefit
Rate LoWTem Slhot-Term Net Health

Reduction Disposal Disposal Fatalities Avetted Fatalities Incurred Benefit Disposal Disposal
(rmwyr) @ S50/ft3 @ S3501f3 @ S50MfA3 @ S350/403

100 < 60 S23,153 $93,734 1.68c-04 1.07e.04 6.09e-05 $380,170,214 SI,539,084,400

60 < 25 $80,605 S332,670 1.21e04 2.18e-04 -9.76e.05 _

25 < 15 S53,827 $213,888 3.20c-05 1.1le-04 -7.85c-05 *

15 < 3 S171,247 $677,678 3.77e-05 5.41e.04 -5.03e-04 _ *

w

00
00
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Table B.32.2

Statistfcal Mortality - Sealed Source Case 3A

Mordity from Raditon Exposr Monality frm Accidents
_ _ _ _ _ _ _ _ _ ___ __ ___ __ ___ __ Short Term FatalitieResiduad Dose Limit&

(Onnmiy) Living Perform Wo Transport Waste TOTAL Transportaton)

100 3.67e04 1.88e06 4.35.0S 1.58e06 6.08"5 O 4.75o.04 1.08e-04

60 1.99e-04 3.37e-06 8.70e-05 2.83e.06 1.22e.04 4.14e-04 2.1Se-O4

30 1.09e-04 7.49e-06 1.74cG04 629e-06 2.43e.04 5.40e-04 4.31c-04

25 7.82-O05 8.69o-06 1.74e.04 730o.06 2A3-04 5.1 1e.04 4.33.04

15 4.62e-05 1.21.Oi5 2.18o.04 1.e010 5 3.04c-04 5.90e-04 5.44e-04

10 2.92c.O5 lA8e-05 3.05o.04 124e-05 4.26e04 7.86e-04 7.57e.04

3 8.49e-06 2.28e05 4.35e-04 1.91e05 6.08e-04 1.09e.03 1.08"03

2.66e"06 3.81e-5 6.96e.04 320e-05 9.73e-04 1.74e-03 1.74.-03

w

io
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Table B.32.3 Impact and Cost Calculations - Sealed Source Case 3A

rO GENERIC ASSUMPTIONS:

Fatal cancr nsk rate 5.OOe44 per ran Fatal work rate 4.2.c-8 per person-h

Exposure duration 1000 y Burial site 1600 kn per shipment

Disposal volume 10.87 m^3 per Fatal ransport 3.8c-8 per k

AIL use dose lA41-l

REFERENCE FACILITY Sealed Source - HIgh Soll Contmuination - Alternative Land Use

Residual Dose Linit None 100 60 30 25 15 10 31

Initial Dose Rate 4.26e+02 1.09e+02 5.99e+01 3.38e+01 2.46c+01 1.49e+01 9.57c+00 2.90c+00 9.40"01

Cumulative risk 3.09-04 7.90.-05 428-S 235c45 1.68OS 9.95e-06 6.29o-06 1.83e-06 5.72e-07

Y L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 5,000 sq ft # pesons exposed 4.65e+00 (10,000 perons per km2j

L
T
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Table B.32.4.1

Summary Costs for Sealed Source
(SM) Case 3A

Disposal Cost - s5oM3

Residual Dose Limit Soil Remova Survy TOTAL

100 $62,873 $32,000 $94,873

60 $86,026 $32,000 $118,026

25 S166,632 S32,000 $198,632

15 S217,458 $35,000 S252,458

3 S380,706 S43,000 S423,706

z
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Table B.32.4.2

Summnary Costs for Sealed Source (SM)
Cane 3A

Disposal Cost - 53501ft3

Residual Dose Limit Soil Removal Survey TOTAL
(mremly)

100 S151,682 S32,000 $183,682

60 S245,416 S32,000 $277,416

25 S578,086 S32,000 $610,086

15 S788,974 S35,000 $823,974

3 S1,458,652 S43,000 SI,501,652I-l
t%)
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Table B.33.1

Incremental Impacts - Sealed Source Case 3B

Residual Dm Me Present Value Cost (SM) Cost (SM) per Net Health Benefit
P*d- Long-Term Short-Term Net Health
Reducion Disposal Disposl Fatalities Aveted Fatalities Icued Benefit Disposa Disposal

(m ) @ S50/fl3 @ S350/fl3 . S501R3 @ $350/fl3

100 < 60 S23,153 S93,734 8AMe-04 1.07e-04 733e.04 $31,600,656 S127,932,370

60 < 25 $80,605 S332,670 6.04e-04 2.18-e04 3.86e.04 S209,052,759 S862,791,406

25 c 15 $53,827 S213,888 1.60e.04 1.11-04 4.94e05 S1,089,346,718 $4,328,673,023

15 < 3 $171,247 $677,679 1.89.04 5.41-04 -3.53e.04

U
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Table B.33.2

StaWIstkai Mo qtalit - Sealed Source Cae 3B

Mortality from Radiation Eposurc Mortality fiom Accidents Short Term Patalities
Residual Dose Limit (Decon &

(iMum/y) Living Perform Transport Perform Transport TOTAL Twsportatim)
Onsite Decon Waste Docon Wastc

tO0 1.83.03 1.88e06 4.35e-05 1.58e-06 6.08-O5 I.94e-03 1.08e-04

60 9.95c-04 3.37806 8.70e-O5 2.83c-06 1.22.-04 1.21e-03 2.15-e04

30 5.45.04 7.49e-06 1 .74e-04 6.29*.06 2.43.04 9.76e-04 4.3le-04

25 3.91e-04 8.69e.06 .74e-04 7.30o-06 2.43e.04 8.24c-04 4.33e-04

15 2.31eO04 1.21.-O5 2.18e.04 1.0le-OS 3.04-04 7.75-04 5.44e-04

10 1.46-04 1.48.O05 3.05oS04 1.24-0S 4.26c.04 9.03e-04 7.57-04

3 424.-05 228c 0S 4.35c-04 1.91-OS 6.08-.04 1.13c.03 1.08-03

1 133-05 3.81.-S 6.96e-04 320-05 9.73.04 1.75e-03 1.74e03

I 
W
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Table B.333 Impact and Cost Calculations - Sealed Source Case 3B

GENERIC ASSUMIONS:

Fatal cancer risk rate S.OOe-04 per rem Fatal work rate 42e-08 per person-h

Exposure duration 1000 y Burial site 1600 kn per

Disposal volume 10.87 mW3 per Fatd transpomt 3.808 | per km

AIt usedose A1.4e01 1

REFERENCE FACILITY Sealed Source - Nigh Soil Contamination - Alternative Land Use

Residual Dose Liit None 100 60 30 25 15 10 3 1

Initial Dose Rate 4.26e402 1.09e+02 5.99e+01 3.38e+01 2.46e+0l 1.49c+01 9.57ef0 2.90e+00 9.40AO l

t Cumulative risk 3.09e-04 7.90*.05 428 05 235e05 1.68e 0S 9.95e-06 629e.06 1.83*406 5.72e-07

L AernativeLand Use - Mortality for Radiation Exposue

Contaminated land area 5,000 sq ft # persons exposed 232e+01 [50,000 persons per km2I

U
Q0
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p Table B.33.4.1

Summary Costs for Sealed Source (SM)
Case 3B

Disposal Cost - SSOWftS

Residual Dos Limit Sod Runoval Survey TOTAL

100 | 62,873 S32,000 S94,873

60 S86,026 S32,000 £118,026

25 S166,632 £32,000 S198,632

15 $217,458 S35,000 S252,458

3 $380,706 $43,000 $423,706

41.
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Table B.33.4.2

Summary Costs for Sealed Souree (SM)
Case 3B

Disposal Cost - S 30OW

Residual Dose Limit S(ySoil Removal Survy TOTAL

100 S151,682 S32,000 $183,682

60 3245,416 332,000 3277,416

25 S578,086 S32,000 3610,086

iS 3788,974 335,000 3823,74

3 S1,458,652 S43,000 S1,501,652

z
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Table B.34.1

Incremental Impacts - Sealed Source Case 4

Present Value Cost Lmg Tean Simt-Ten Cost per Net Heath Benefit
Residual Poe Rate _Fatli tes FataTemes Net Heath
Reduction (mranyr) DiesposSI Dhsposa Averted Iacurred Benefit Disposal Disposal

@ S50Ift3 cp S350/f3 _ ( $50/ft3 @ S350/fl3

100 < 60 S39,637 $216,088 4.77e50 2.1le-04 -1.63o04 * *

60 < 25 S138,716 $768,876 3.43c-05 5.30e-04 -4.96-04 5

25 < 15 S92,178 $492,331 9.09e-06 4.23e-04 4.14-04

15 < 3 S287,963 $1,554,040 1.07e-05 1.17e-03 -1.15.03 *
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Table B.34.2

Statistical Mortality - Sealed Source Case 4

Mortality fiom Radiation Exposure Mortality fiom Accidents
Residual Dose Limit -hor m - Tenatlis

(mrem/y) Living Perform Transpot Perform Trnspot I TOTtAL
Onsite Decon Waste Decon Waste I

100 1.04e.04 1.70e.06 8.70.0S 1.43e.06 1.22N04 3.16-04 2.12e.04

60 5.65-05 3.05c06 1.74e-04 2.56e.06 2.43.-04 4.79"04 4.23e-04

30 3.l(kW05 6.78e.06 3A8eO-04 5.69.-06 4.86e.04 8.78c.04 8A70-04

25 2.22.O05 7.86o.06 3.92e-04 6.61e-06 5.47e-04 9.75e-04 9.53o44

15 1.31e0S 1.09e.05 5.66e-04 9.18-06 7.90e.04 1.39e.03 1.38e-03

10 8.30es06 134.-05 6.96ec04 1.12e-05 9.73c-04 1.70.03 1.69e-03

3 2.41e-06 2.06.S05 1.04k-03 1.73e-05 IA60.03 2.54e0O3 2.54k.03

7.55"07 3.45e-05 1.74e-03 2.90fs05 2.43.03 4.24e-03 4.24e-03

w
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U r Table B.34.3 Impact and Cost Calculations - Sealed Source Case 4

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 4.2-O08 per person-h T I
Exposure duralion 1000 y Burial site 1600 km per

Disposal volume 10.87 ms3 per Fatal transport 3.8e-08 per

REFERENCE FACELITY Sealed Source - Soil Contanination - Unrestricted Use

Residual Dos Limit None 100 60 30 25 15 10 3 1(mrnl/y)
WitUal Dos Rate 4.26e+02 1.09e+02 5.99.401 3.38e+01 2.46e+01 t.49e+01 9.57e+00 2.90e+00 9.40c-Ol
(mrem/y) 1
Cumulative risk 2.19e-03 5.61e-04 3.04e-04 1.67e-04 1.20e-04 7.07e-05 4.47-05 1.Oe-OS 4.07e-06

w [Humbolt soil profile] Cumulative risk = WUitial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose * Sr-90 t
t 1/2) + (Cs-137 % of total dose * Cs-137 t 1/2)] fatal cancer risW1000

1 . Living Onsite - Mortality for Radiation Exposure,

Contaminated land area 5,000 sq ft # persons on land 1.86e-01 1400 persons per km2]

Residual Dose Limit None 100 60 30 25 15

Collective mortality 4.07e-04 1.04e-04 5.65e-05 3.10.e05 2.22e-O5 1.31e"05 8.30e-06 2.41e-06 7.55e-07

n. Performing Decon -Mortality for Radiation Exposure

ResidualDoseLimit None 100 60 30 25 15 10 3

Soil person-rem 0 0.003 0.006 0.014 0.016 0.022 0.027 0.041 0.069

Collective mortality 0 1.70e-06 3.05e-06 6.78ce06 7.86e-06 1.09e-O5 1 .34e-05 2.06e-O5 3.45-S"

M. Transporting Waste - Mortality for Radiation Exposure
-

_ _

Soil shipment exposure 8.70e-02 person-rem per shipment

Residual Dose Limit I None I 100



Table B.34.3 Impact and Cost Calculations - Sealed Source Case 4

Soil depth removed 0 4.4 8.0 17.9 20.8 28.9 35.3 54.5 913

Sol volume (mA3) 0 21 38 84 97 135 165 254 426

Soil shipments 0 2 4 8 9 13 16 24 40

Soil person-rm 0 0.174 0.348 0.696 0.783 1.131 1.392 2.088 3.480

Collective mortality 0 8.70e-05 1 .74*04 3.48e-04 3.92eo04 5.66e-04 6.96e-04 1.04e-03 1.74e03

REFEBENC1 FACILY Sealed Souree - High Soi Contamifnation - Unrestrited Use

tV. Performing Decon -Mortality for Accidents

Residual Dose Limit None 100 60 30 25 15 10 3 1

so Soiperson-h 0 34 61 136 157 218 267 412 690

Collective mortality 0 1.A3e.06 2.56e.06 5.69e-06 6.61e.06 9.18e-06 1.12e45 1.73e-05 2.90e-05

V. Transporting Waste - Mortality for Accidents

ResidualDosLimit None 100 60 30 25 15 10 3 1

Soil shipments 0 2 4 8 9 13 16 24 40

Total distance (Iam) 0 3,200 6,400 12,800 14,400 20,800 25,600 38,400 64,000

Collective mortity 0 1.22"04 2.43e-04 4.86e-04 5.47e-04 7.90e-04 9.73e"04 1.46e03 243e-03
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Table B.34.4.1

Summary Costs for Sealed Source
Case 4

Diposal Cost - $S50ft3

Residual Doe Limit Sog Renoval Survey TOTAL

100 S49,189 $32,000 $81,189

60 S88,826 S32,000 S120,826

25 S227,541 S32,000 S259,541

15 S316,719 $35,000 $351,719

3 $596,682 S43,000 $639,682

I .



Table B34.4.2

Summary Costs for Sealed Source
Case 4

Dsposal Cost - s3sOM3

Residual Dose Limit Soil Removal Survey TOTAL

100 S271,212 S32,000 S303,212

60 S487,300 S32,000 $519,300

25 $1,256,176 S32,000 S1,288,176

15 S1,745,507 S35,000 S1,780,507

3 S3,291,547 S43,000 S3,334,547
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Table B.35.1

. Increment Impacts Sealed Source Case4A

R Esidual EheSd)owabg Prsn~h~t Vale Cosnt Cbod~st (SIA) W No Heath Ben~i efit
Raw___h Long-Term Short-Term Net Health

Relucion S Dis F iFatalities Benefit Dsposl
P OW A B yverted Lncurred O M50/fi3

100 < 60 S39,637 $216,088 1.68ge04 2.1leD04 -4.31e05

60 < 25 $138,716 $768,876 1.21e-04 5.30e-04 -4.10e04

25 < 15 592,178 $492,331 3.20c-05 423c-04 -3.9lc44 _

15 < 3 $287,963 51,554.04 3.77c05 1.1703 1.13e-03 * *

wz
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Table B.35.2

Statistical Mortality -Sealed Source Case 4A

Mortality from Radiation Exposure Mortality from Accidents Sl Te Fatit

Residu Do Limitecon &
Living Perform Transport Perform Transport TOTAL Transportation)
Onsite Dco Waste Decon Waste TOA

100 3.67e-04 .70o-06 8.70"5 1.43.-06 1.22eO04 5.79o-04 2.12o-04

60 1.99e-04 3.05o 06 1.74c.04 2.56e.06 2.43e.04 6.22e-04 4.23e04

30 1.09c.04 6.78e 06 3.48e404 5.69e06 4.86e-04 9.56e-04 8.47e-04

25 7.82e-05 7.86e06 3.92e44 6.61e-06 5.47e-o4 1.03c-03 9.53e.04

15 4.62c05 1.09e-0S 5.66e-04 9 I8e06 7.90e-04 1.42c-03 1.38e-03

10 2.92.O5 1.34.-OS 6.96O-04 1.12e-05 9.73e-04 1.72e-03 1.69e43

3 8A9o-06 2.06.-OS 1.04e-03 1.73e.0S l.46e-03 2.55o-03 2.54.-03

I 2.66O.06 3.45e-0S 1.74e-03 2.90.05 2.43e-03 4.24e-03 4.24e-03
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Table B.35.3 Impact and Cost Calculations - Sealed Source Case 4A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work 4.2e-08 per person-h

Exposure duration 1000 y Burial site 1600 kn per

Disposal volume 10.87 m^3 per Fatal 3.8e-08 per km

All use 1.41e-01

REFERENCE FACILITY Sealed Soume - High Soil Contamation - Alternative Laud Use

Residual Dose Limit (mremi/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 4.26e+02 1.09e+02 5.99e+01 3.38c+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9A4e-01

Cumulative risk 3.09c-04 7.90e-05 4.28e-05 2.35e-05 1.68e-05 9.95e-06 6.29e-06 1.83c-06 5.72e-07

I. Alternative Land Use - Motality for Radiation Exposure

Contaminated land area 5,000 sq ft persons exposed 4.65e+00 [10,000 persons per km2]

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 1.43c-03 3.67c-04 1.99c-04 1.09e-04 | 7.82e-05 4.62e-05 2.92e-05 8.49e06 2.66c-06

ICI It
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Table B.35.4.1

Summary Costs for Sealed Source (SM)
Case 4A

____ ____ ____ ____ Disposal Codt - S501Mt

Residual Dose Limit Soil Removal Survey TOTAL

(-=/)

to0 $49,189 $32,000 $81,189

60 $88,826 $32,000 $120,826

25 $227,541 $32,000 $259,541

15 316,719 $35,000 $351,719

3 $596,682 $43,000 $639,682
10
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Table B.35.4.2

Sumnmnary Costs for Sealed Source (SM)
Case 4A

DIsposal Cost - M350N3

Residual Dose Limit Soil Removal survey TOTAL
(mremy)

100 $271,212 S32,000 S303,212

60 $487,300 S32,000 S519,300

25 SI,256,176 $32,000 $1288,176

1_ $1,745,507 S35,000 S1,780,507

3 S3,291,547 S43,000 S3.334,547
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Table B.36.1

Incremental - Seated Sovrce Case 4B

Present Value Cost SMA) Cost (SW per Net Health Benefit
Residual Dose Rate Long-Term Short-Term NetHealfth
Reduction (mr) Disposal Disposal Fatalities Averted Fatalities Incured Benefit Disposal Disposal

@ S501fl3 @ W350MB3 M50/fO3 S350/ft3

100 < 60 S39,637 S216,088 8.0e04 2.11.04 6.29.04 $63,051,200 S343,737,361

60 < 25 S138,716 S768,876 6.04e.04 5.30e-04 7.36e5 S1,884,623,705 S10,446,142,067

25 < 15 $92,178 $492,331 1.60e-04 4.23.04 -2.63c-04 *

15 < 3 S287,963 SlS54,040 I.890e04 1.17"03 *9.76e.)4
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Table B.36.2

Statstlical Mortality -Saled Soucee Case 4B

Mortality from Radiation Exposure Motality from Accidents Short Term Fatalities
Residual Dose Linit (Decon &

(mran/y) living Perform Transport Perform Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste

100 1.83e-03 1.70c-06 8.70e-05 1.43c.06 -22e.04 2.05DO3 2.12e-04

60 9.95c-04 3.05-06 1.74e-04 2.56e.06 2.43e-04 1.42c03 4.23e-04

30 5A5e-04 6.78e06 3.4ge04 5.69e-06 4.86e-04 1.39e03 8.47c-04

25 3.91e-04 7.860-06 3.92e-04 6.61e-06 5A7e-04 1.34e-03 9.53-04

1 5 2.31o-04 1 .09e05 5.66e-04 9. 18O06 7.90e-04 1.61e-03 138e-03

10 1.46c-04 1.34.O05 6.96e-04 I .12"05 9.73.04 1.84.03 1.69c-03

3 424c-05 2.06e-05 1.04"03 1 .73.05 1 46-03 2.58e-03 2.54e-03

1 1.33e-05 3.45c,05 1.74c.03 2.90c-05 2.43D-03 4.25.03 424c.03
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Table D363 Impact and Cost Calculations - Sealed Source Case 4B

GE RIC ASSUMFIlONS: __ _ _ ___

Fatal cance nik rate 5.00e.04 p rerm Fadtl vwok nte 42.S per

Exposur duration 1000 y Budd sh 1600 km per

Disposal volume 10.87 mA3 per FWl transport 3.8c.O per kIn

Alt use dose lAle01

REFERENCE FACILITY Sealed Soume - Hghb Son Contamination - Alternatle Land Us_ e_

ResidsalDas Limit (mremly) None 100 60 30 25 15 10 3 1

Initial Doe Rate (mrn/y) 426e+02 1 .09e+02 5.99e+01 3.38e01 2.46e+01 1.49e+OI 9.57e+00 2.90e+00 9.40e-01

Cumulative risk 3.09Oe04 7.90-O05 4.28.-O5 2350-OS 1.68.-O5 9.95e-06 629e-06 1.83e-06 S.72e-O07

L Alternative Land Use . Mortality ror Radiation Exposure

Contminated Wand area 5,000 sq ft . # persons posed 232e+01 t50,000 persons per

Resdual Dose Limit (mrmey) None 100 60 30 25 15 10 3 1

Colleive mortality 7.17e-03 1.83o.03 9.95e04 SA004 3.91e-4 2.31e-04 1.46e.04 424-O05 133e-OS
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Table B.36.4.1

Summary Costs for Sealed Source (SM)
Case 4B

DIsposal Cost - $501f3

Resiale Dhose Limit Sod Removal Survey TOTAL

100 S49,189 $32,000 $81,189

60 $88,826 S32,000 $120,826

25 $227,541 S32,000 £259,541

15 $316,719 $35,000 S351,719

3 S596,682 S43,000 S639,682

4 Ae
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Table B.36.4.2

Summary Costs for Sealed Source (SM)
Case 4B

Disposal Cost - S350W 3

Residual Dose Limit Soil Removal Survey TOTAL

100 S271,212 S32,000 S303,212

60 S487,300 $32,000 S519,300

25 S1,256,176 $32,000 $1,288,176

115 $,745,507 S35,000 $1,780,507

3 S3,291,547 S43,000 $3,334,547
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Table B.37.1

Incremental Impacts - Sealed Source Case S

Residual Dose Present Value Cost Long-Term Short-Term Cost per Net Health Benefit
R*IC Fatalities Fatalities Net Health

Reduction Disposal Disposal Averted Iffed Benefit Disposal Disposal
(mrem/yr) @ S50/fl3 @ S3S0/fl3 @ S50/fl3 @ S350Jfl3

100 < 60 S0 So -1.15e-04 O.OOe+00 -1.15.04 $0 $0

60 < 25 $6,845 $33,178 9A7e-04 1.05e04 8.42e-04 $8,130,093 S39,407,956

25 < 15 $13,184 S76,080 5.75e-04 8.85.07 5.74.-04 $22,953,686 $132,458,187

15 < 3 $121,024 $666,784 9.88e-04 5.29c-04 4.59e-04 S263,907,570 S1,454,003,869

a 
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Table B.37.2

Statistical Mortality - Sealed Source Case 5

Mortlit from Radiation Exposure Mortality AidenTerm Fataes

Residual Dose Limit (Iecond
(mren/y) Living Perform Transport Perform Trnsport TOTAL Transportation)

Onsite Deown Waste Decon Waste

100 2.66e-03 0.000+00 0.0000 0.00e+00 0.00e+00 2.66e-03 0.000+W0

60 2.T7e703 0.000+00 0.O 00M 0.000+00 0.00e+00 2.77e-03 0.00e+00

30 2.86c-03 2.37.8 4.35e-05 1.99e-08 6.08e-0S 2.97e03 1.04e-04

2S 1.82c-03 2.01.07 4.35.-05 1.69e-07 6.08e 0s 1.93e-03 1.05e-04

15 1.25e.03 6.82e07 4.35.-05 5.73e-07 6.08e-05 1.35e-03 1.06c.04

10 6.88e.04 1.16*-06 8.70e-0S 9.74e-07 122e.04 8.99e404 2.11e.04

3 2.61.04 4.850 06 2.61eM04 4.08O.06 3.65e-04 8.96e-04 6.35e04

1 8.10.05 1.86.05 9.57e04 157c.05 134c.03 2Ale-03 233c.03

tu
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Table B.37.3 Impact and Cost Calculations - Sealed Source Case S

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 1 5.00e04 per remn Fatal work rate 42e-08 per person-h I |

Exposure duration |_1000 |Y Burial site 1600 Iam per shipment T T
Disposal volume |_10.87 mA3 per |F transport |3.8e08 per Ia

REFERENCE FACILITY Sealed Source - High Soil Contamunatlon - Unrestricted Use

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 3.07e+01 3.07e+01 3.07e+01 3.07e+01 2.01e+01 1.38e+01 7.82c+00 2.95e+00 9.47e-01

Cumulative risk 1.52e-04 5.72e-04 5.96e-04 6.16e-04 3.93c-04 2.69e-04 1.48c-04 5.62e-05 1.74e-05

[Humbolt soil profile (restricted)] Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose *
Sr-90 t 1/2) + (Cs-137 % of total dose * Cs-137 t 1/2)] * fatal cancer risk/1000

1. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 5,000 sq R # persons on land 4.65e+00 [10,000 persons per km2j

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Colective mortality 7.06c-04 2.66c-03 2.77e-03 2.86c-03 1.82e-03 1.25c-03 6.88e-04 2.61e-04 8.10c 05

II Performing Decon - Mortality for Radiation Exposure
I_

Residual Dose Limit (mremfy) None 100 60 1 25 1 5 10 3 1

Soil person-em 0 0.000 0.000 0.000 0.000 0.001 0.002 0.010 0.037

Collective mortality 0 0.00+00 O.OOe+00 2.37e.08 2.01ce07 6.82e-07 1.16e-06 4.85e-06 1.86-O05

II. Transporting Waste - Mortality for Iadiation Exposure

Soil shipment exposure I 8.70e-02|person-re I I I I I I

a,.,



Table B37.3 Impact and Cost Calculations - Sealed Source Case 5

Rfesidul Dose Limit (mrwe/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 0.0 0.0 0.1 0.5 1.8 3.0 12.8 49.3

Soil volume (mA3) 0 0 0 0 2 8 14 60 230

Soil shipments 0 0 0 1 1 1 2 6 22

Soil person-rem 0 0.000 0.000 0.087 0.087 0.087 0.174 0.522 1.914

Collective mortality 0 O.OOe+00 0.OO+00+ 4435e"05 435e-05 4.35e-05 8.70e.05 2.61e-04 9.57e-04

REFERENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use

IV. Perfonning Decon -Mortality for Accidents

Residual Dose Limit (mremy) None 100 60 30 25 15 10 3 1

Soil person-h 0 0 0 0 4 14 23 97 373

Collective mortality 0 0.00e+00 0.Oe+00 1.9%-08 1.69DO7 5.73DO7 9.74e-07 4.08e-06 1.57eD05

V. Transporting Waste -Mortality for Accidents

Residual DosLimit (mrenmy) None 100 60 30 25 1S 10 3 1

Sol shipments 0 0 0 1 1 1 2 6 22

Total distance (km) 0 0 0 1,600 1,600 1,600 3,200 9,600 35,200

Collective mortality 0 0.OOc+00 0.OOe+00 6 6.08 6.05 6.O8c.05 6.08e.05 1.22e04 3.65e-04 1.34e.03

w
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Table B.37.4.1

Summary Costs for Scaled Source
Case S

Disposal Cost - S5OWft3

R esidual Dose Lmit Soil Removal Survey TOTAL

100 so $32,000 S32,000

60 So $32,000 $32,000

25 S6,845 S32,000 S38,845

IS 520,029 S32,000 $52,029

3 £141,053 S32,000 $173,053

A



Table B.37.4.2

Summary Costs for Sealed Source
Case 5

Disposal Cost - S350M3

Reidual Dose Limit Soil Removal Survey TOTAL

100 So $32,000 S32,000

60 So $32,000 S32,000

25 $33,178 $32,000 S65,178

15 Sl 9,258 $32,000 S141,258

3 $776,042 S32,000 S808,042
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Table B37.4.3

Summary Costs for Sealed Source
Case 5

Disposal Cost - SlO0t3

Residual Dose Limit SnRdstTT
ResWDoe Lm it) Soil Removal Survey TOTAL

100 So S32,000 $32,000

60 so 532,000 532,000

25 55,562 S32,000 537,562

15 59,054 S32,000 S41,054

3 $39,351 532,000 S71,351

tL
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Table B38.1

Incremental Impacts - are Metal Case 1 & LA

Residual Do Incremental Codt (SM) Cost(SM) per Net Health Benefit

Raef Disposal Disposal 134s Faies Fatates NetHeal Dissal Disposal Disposd
Reduction $I101fN3 @ $S0/fl3 @ S350/R3 Averted Incuired Benefit S10/fl3 @S50/fl3 @ S350/fl3

100 < 60 S22,631 $83,874 S455,507 7.43e-02 I.88e-4 7A.1-02 S305,281 S1,131,415 $6,144,515

60 < 25 $221,152 S271,137 S596,316 6.50"02 1.87e-04 6.48e02 $3,410,580 S4,181,438 $9,196,300

25 < 15 S863,158 $878,800 $971,708 1.86c-02 6.21e-S 1.85e.02 S46,612,106 $47,456,806 S52,474,021

15 < 3 $5,757,722 S5,871,556 S6,585,279 2.23e02 3.75o.04 2.19e-02 S262,656,208 S267,849,099 S300,407,763
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Table B.38.2

Statstca Morlity - Reference Rare Meta Extraction Plint Cae 1 & IA

Mortlity firom Radiaton Exposure Mortality firn Accidents

Rci)duW Dow lit Transport Transport Shor Term Fatlitis
(nlviy) nvig Perform Waste PWrform waste TOTAL ODecon

Ornstc Deo=i (Trck) Dan (Truck) Transportaton)

100 1.86.01 120e-06 8.00c09 1.01O.06 122e-04 1.86.01 1.24-04

60 1.1 -01 4.04e-06 2.00c.08 3.40e.06 3.04c04 1.12-O01 3.11 -04

30 5.57e02 6.18e-06 3.20c-08 5.19e.06 4.86e-04 5.62e-02 4.98.04

25 4.65.02 6.53e.06 320e.08 5.49e-06 4.86k-04 4.69e.02 4.98b-04

15 2.79"02 724e.06 3.60e.08 6.08e-06 5A7e.04 2.84"2 5.61e-04

10 1.86.02 7.60.06 3.60e.08 6.38o-06 5A7.-04 1.91c.02 5.61*04

3 5.57e-03 1.27e.05 6.00e-08 l.07e-05 9.12e-04 6.51c-03 9.35e-04

0.3 1.86e-03 1.55c-05 7.20e-08 1.30e-05 1.09c-03 2.98e-03 1.12e03
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Table B.38.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case I & 1A

GENERIC ASSUMP7IONS:

Fib] cancernrsk rate 5.00c04 per ra Fatal walk = 41&058 per

Exposure duration 1000 y Burial site 1600 kn per

Agriculturl usage rate 2500 mA2 per Fatal 3.8Se-0 per km

Disposal volume 10.87 m3 per === = ==

REFERENCE FACILIIY Rare Metal Extraction Facility - High Soil Contamination - Unrestricted Use

Residual Dose Limit (mmm.y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.17eC+02 1.C0e+02 6.00e+01 3.o01 2.50e401 1.50e+01 1.00b+01 3.00Ce+00 1.00e+00

Cumulative risk 5.85e402 S.00oe02 3.00e-02 1.50e 02 1.25e402 7.50e-03 5.00e-03 1 .50e-03 5.00oe04

L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft persons on land 3.72 [400 persons per km2J

ResidualDoseLimit(mromil) None 100 160 t 30 25 J15 10 3 J 1

Collective mortality 2.17e-01 1.86e.01 1.1le.01 5.57e-02 4.65e-02 2.79e.02 1.86e-02 5.57e-03 1.86e-03

IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mremly) None 100 60 30 25 15 10 3 1

Soil person-rem 0 2Ale-03 8.09e-03 1.24e02 1.31e-02 1.45e-02 1.52e-02 2.54e-02 3.09e-02

Collective mortlity O 120e-06 |4.04e-06 |6.18e-06 |6.S3e-06 |724e-06 |7.60e-06. |1.27e45 |1.55e.05

EL Transporting Wafte - Mortality for Radiation Exposure

Soil shiptnent exposure 8.00e-06 person-rem per shipment
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Table B.38.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case 1 & 1A

Resldual Dose Limit(mrem/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 0.16 0.52 0.80 0.84 0.93 0.98 1.64 2.00

Soil volume (m3) 0 15 50 76 81 89 94 157 191

Soil shipments 0 2 5 8 8 9 9 15 is

Soil person-rem 0 1.60e-05 4.00e-05 6.40c-05 6A40.5 7.20e-0S 720e-05 1.20e-04 1.44e-04

Collective mortality 0 8.00e-09 2.00-O8 3.20e"08 320.-08 3.60e-08 3.60.-08 6.OOe408 7.20e"08

REFERENCE FACILTY Rare Metal Extsion Faclty - H11gb Soll Cotamination * Unstricted Use

IV. Performing Decon - Mortality for Accidents

Rcsidual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soil person-h 0 24 81 124 131 145 152 254 309

Collective mortality 0 I.Ole-06 3.40e-06 5.19c-06 5.49e-06 6.08e-06 6.38e-06 1.07e-05 1.30e-O5

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Soilshipments 0 2 5 8 a 9 9 15 18

Total distance (kIn) 0 3,200 8,000 12,800 12,800 14,400 14,400 24,000 28,800

Collective mortality 0 1 .22e-04 3.04c.04 4.86.-04 4.86.404 5.47e-04 5.47e-04 9.12.404 1 .09c-03

..
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Table B.38.4.1

Summary Costs for Rare Metal Extraction Facility
Case 1 & IA

Disposal Cost - S50o3

Residual Dose Limit Soil Reoval TOTAL
(-)

100 S35,627 $71,000 $106,627

60 $117,502 $73,000 $190,502

25 $189,639 $272,000 $461,639

15 $210,439 $1,130,000 $1,340,439

3 $367,995 $6,844,000 $7,211,995LA

N
-I

4t
Ah



2***. '

z

Up

4
0%

0%

Table B.38.4.2

Summary Costs for Rare Metal Extraction Facility
Casel&IA

Disposal Cost - S350/3f_

Residual Dose Limit Soil Removal Survey TOTAL

100 $192,952 S71,000 S263,952

60 5646,459 S73,000 S719,459

25 S1,043,775 S272,000 $1,315,775

15 $1,157,483 S1,130,000 $2,287,483

3 S2,028,763 $6,844,000 $8,872,763



Table B38.4.3

Summary Costs for Rare Metal Extracthi Facility
Case 1 & 1A

Disposal Cost - S1Oft3
Residual Dose Limit Soil Removal Survey TOTAL

100 $12,834 S71,000 $83,834

60 S33,465 $73,000 $106,465

25 S55,617 S272,000 $327,617

15 860,775 S1,130,000 $1,190,775

3 8104,497 $6,844,000 86,948,497
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Table B.39.1
Incremental Impacts - Rare Metal Case IBI

Resdual Dose Incremental Cost (SM) Cost (SM) per Net Health Benefit
Raft_ _ Long-Trm Short-Tem Net HeaWlth

Roduction Disposa Disposal Disposal Fatalitis Fataitis Bencfit Disposal Disposal Disposa
(mrem/yr) @ SIO/f3 $50/ft3 @ M3501fl3 Averted Incre @ $10/ft3 @ $501403 @ S350/40

100 < 60 S22,631 S83,874 $455,507 124-01 1.88e.04 1.23e-I1 $183,443 $679,865 £3,692,225

60 c 25 $221,152 $271,137 $596,316 1.08.01 1.87-04 1.08e-01 S2,049,122 $2,512,264 S5,525,260

25 c 15 $863,158 S878,800 S971,708 3.09e02 6.21*-05 3.08e-02 $27,999,932 S28,507,345 S31,521,190

15 < 3 S5,757,722 £5,871,556 $6,585,279 3.71e-02 3.75o-04 3.67e-02 $156,919,365 £S160,021,768 S179,473,373

00
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Table B.39.2

Stistical Mortality - Reference Rare Metal Extraction Plant Case fll

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit Short Term
(mremly) Living Perform T Paform Transport TOTAL Fatalities

Onsi Dcon ( k) D Waste (Truck) (Decon&
(Truck)Transportation)

100 3.09e"0I 1.20e-06 8 .00-09 I O1le06 1.22e-04 3 .09e01 1.24e-04

60 1.85e-01 4.04e06 2.00e-08 3.40e-06 3.04e-04 E.86e.01 3.11e-04

30 927e-02 6.18e-06 3.20c-08 5.19e.06 4.86e-04 9.32e-02 4.98-04

25 7.72O-02 6.53e-06 3.20-08 5A9e.06 4.86e-04 7.77e-02 4.98e-04

15 4.63e.02 7.24e-06 3.60c-O8 6 08*-06 5.47e-04 4.69e-02 5.61e-04

10 3.09e.02 7.60e-06 3.60e08 6.38e.06 SA7e-04 3.15e.2 S.61e-04

3 9.27e.03 I.27e".5 6.00.-S 1.07e.05 9.12e.04 1.02O 02 9.35e04

0.3 3.09e.03 1.55e-05 7.20e-08 1.30e-05 1.09e-03 421e-03 1.12e.03

t.J
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Table B.39.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case lBl

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00-04 per rem Fatal work 42.-8 per person-h

Exposure duration 1000 y Burial site 1600 kn per

SOB exposure rate 10 mA2 per Fatal 3.8e-O per kn

Disposal volume 10.87 mA3 per AltL use 6.65C-02 =

REFERENCE FACILITY Rare Metal Ex tion Facility - High Soil Contamination - Alterative Land Use

Residual Dose Limit (mremly) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.17e+02 1.00e+02 6.00e+01 3.00e+01 2.50c+01 1.50e+O 1.00-e+l 3.00e+00 1.OOe+OO

Cumulative risk 3.89c-03 3.33e-03 2.00O-03 9.98e-04 8.3 1-04 4.99e-04 3.33e-04 9.98e-05 3.33e-05

L Altenative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft | persons exposed 93 110,000

Residual Dose Limit (nrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 3.61e-01 3.09-01 1.85"-O 927e02 7.72e-02 4.63e-02 3.09e-02 9.27-03 3.09eO3

I,



Table B.39.4.1

Summary Costs for Rare Metal Extraction Faclity (SM)
Case 1BI

___Disposal Cost - W50f3

Residual Dose Limit SoilOTL
(mnemny) Removal

100 $35,627 S71,000 $106,627

60 $117,502 S73,000 $190,502

25 S189,639 S272,000 $461,639

15 S210,439 $1,130,000 $1,340,439

3 $367,995 S6,844,000 $7,211,995
w
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Tbl"e EL39.41

Swmunany CAXts for Rare Metal Etracton FYadlity (SM)
Case 111

Disposal Cost - S3SWfG

Residual Dose Limit Soi Reoval Suvey TOTAL

100 $192,952 S71,000 $263,952

60 646,459 $73,000 $719,459

25 S1,043,775 $272,000 S1,315,775

15 S1,157,483 S1,130,000 S2,287,483

3 S2,028,763 $6,844,000 $8,872,763w
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Table B39.4.3

Summary Cos" for Rare Metal Extracton Facility (SM)
Case 181

Disposal Cost - MOND3

Residual Dose Soil Removal Survey TOTAL

100 S12,834 $71,000 $83,834

60 $33,465 $73,000 S106,465
- _

30 $53,038 $0

25 $55,617 $272,000 $327,617

15 $60,775 S1,130,000 $1,190,775

10 $63,354 SO *

3 $104,497 $6,844,0001 $6,948,497

I. $124,613 . $0 *
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I Table B.40.1

___ Incre nental Impacts - Rare Metal Case 1B2

Incremental Cost (SM) Cost (S4) per Net Health Benefit
Residual Dose Rtle Long-Tanm Short-Term _NHealt

Reduction Disposal Disposal Disposal Fatalities Fatalities N wfit Disposa Disosa Diposa
(nfem"5O ( SIO/tN3 c S50/13 t 5350/f3 Aveted Incufed BeSIt0Dp 3 Dis5posa DS350pos3

100 < 60 S22,631 £83,874 £455,507 6.18.-I0 1.88c.04 6.18c-Ol S36,644 S135,808 S737,547

60 < 25 S221,152 S271,137 £596,316 5A41-01 1.87e.04 5AOe-O1 £409,257 £501,757 S1,103,522

25 < 15 S863,158 S878,800 £971,708 1.54"I01 6.21.-0S 1I.54-O 1 5,590,975 S5,692,294 £6,294,093

15 < 3 S5,757,722 55,871,55 S6,585,279 1.85"-l 3.75-04 1.85.-01 S31,129,447 £31,744,897 S35,603,680

si
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Table B.40.2

Statistieal Mortality - Reference Rare Metal Extraction Plant Case 1B2

Mortality from Radiation Exposure Mortality frm Accidents

Residual Dose LimitRsdaDoeLmtTransport Transport Short Term Fatalitiesmsemty) Living Perfofm Waste Perfom Waste TOTAL Dermo F&
Onste Decon (Truck) Decon (Truck) Transportation)

100 1.54C+00 120o-06 8.00e-09 I1.01e6 1.22o.04 1_4e+0 124e-04

60 927c-01 4.040-06 2.00O-08 3.40e-06 3.04e-04 9.27e-01 3.11e-04

30 4.63-a01 6.18c-06 3.20c 08 5.19c-06 4.86.404 4.64c-O1 4.98e.04

25 3.86.-01 6.53.06 3.20e-08 5.49e.06 4.86e.04 3.87e-01 4.98ge04

15 2.32.01 7.24e06 3.60e-08 6.08e-06 5.47O.04 232.-01 5.61e04

10 1.54.-Il 7.60o-06 3.6008 6.38O06 5.47.04 1.55e.01 5.61.-04
- - - - -

3 4.63.02 1.27.-05 6.0008 1 .07e05 9. 12.-04 4.73e-02 9.35.04

03 1.54c.02 1.55045 7.20e-08 1.30e05 1.09.-03 1.66.-02 1.12e-.03
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Table B.40.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant
Case IB2

GENERIC ASSUMPMIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work 42e-0S per person-h

Exposure duration 1000 y Burial site 1600 km per

Soil exposure rate 10 mA2 per Fatal 3.8e"08 per km

Disposal volume 10.87 mA3 per Alt. use 6.65e-02

REFERENCE FACILllY Rare Metal Extraction Facility - Uigh Soil Contamination - Alternative Land Use

Residual Dose Limit (mrn/y) None 100 60 30 25 15 10 3

Initial Dose Rate (mrem/y) 1.17c+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00c+01 3.00e+00 1.00e+00

Cumulative risk 3.89e-03 3.33e-03 2.00e-03 9.98e-04 8.31e-04 4.99c-04 3.33e-04 9.98e-05 3.33e-0S

1. Alternative Land Use -Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons exposed 465 [50,000 persons per km2J

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality L.81e+00 1.54e+00 9.27e-01 4.63"l 3.86c-01 232-O0I 1.54e-01 4.63e-02 1.54-02



Table B.40.4.1

Summary Costs for Rare Metal Extraction Facilty (SM)
Case 1B2

Disposal Cost - S501ft3

Residual osk Lm it | Soi Remnoval Survey TOTAL

100 $35,627 S71,000 S106,627

60 S117,502 $73,000 $190,502

25 $189,639 5272,000 S461,639

IS $210,439 S1,130,000 £1,340,439

3 S367,995 $6,844,000 S7,211,995
-4
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I Table B.40.4.2

Summary Costs for Rlare Metal Extraction Faclity (SM)
Casn 1D2

Disposal Cost - S3501ft3

Residual Dose Limit Soil Removal Survey TOTAL

100 S192,952 S71,000 $263,952

60 S646,459 S73,000 S719,459

25 £1,043,775 S272,00 $1,315,775

15 S1,157,483 £1,130,000 S2,287,483

3 S2,028,763 £6,844,000 S8,872,763
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Table B.40.4.3

Summary Costs for Rare Metal Extraction Fadiity (SM)
Case 1B2

Disposal Cost - SIO/Ft3

Resdual Dose Liit Soilurvy TOTAL
(mrne/y) RcnSreO

100 $12,834 $71,000 S83,834

60 S33,46 73,000 S106,465

25 S55,617 S272,000 S327,617

15 S60,775 $1,130,000 SI,190,775

3 1Sl04,497 $6,844,000 S6,948,497
w
it
t4wNO

I



z

0';t

Table B.41.1

Incremental Impaets - Rare Metal Case IC

Residual Dow Incremental Cost (SM) Cost (SM) per Net Health BenefitRaf Long-TerM Short-Term Not Health
Radwtico Disposal Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal Disposal
(m@ryr) S@10/f13 @ S50/f3 @ S350/fl3 Avered Incurred @ 10/fn3 @50/fD3 @5 350/83

100 < 60 S20,631 S81,874 S453,507 7.43e-02 1.88e-04 7A1e-02 S278,302 S1,104,437 S6,117,536

60 < 25 $66,152 $116,137 S441,316 6.50e-02 1.87e-04 6.48e-02 $1,020,191 $1,791,050 $6,805,912

25 < 15 $8,158 S23,800 $116,708 1.86e-02 6.21e-OS 1.85c-02 $440,536 $1,285,237 S6,302,451

15 < 3 $243,722 $357,556 S1,071,279 2.23e02 3.75c-04 2.19e"02 $11,118,14 516,311,03 S48,869,697

f,
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Table B.41.2

Statistical Mortality - Reference Rare Metal Extraction Plant Case IC

Morality from Radiation Exposure Mortality fiom Accidents

LesidungDoserfmitm Transport Perfor Transport Short Term Fatalities__DyOnsite Was Wtaeft Decon | TOTAL ON= |

100 1.86e-Ol 120.046 8.000-9 1.01t06 122.04 1.86e.01 124.-04

60 1.11e.01 4.04e.06 2.00e.08 3.40.-06 3.04e-04 1.12.-01 3.11e-04

30 5.57.42 6.18e-06 320e-08 S.19e-06 4 .86e.04 5.62.42 4.98Q-04

25 4.65o-02 6.53e-06 320.48 5 .49ec-06 4.86.4)4 4.69.42 4.98O-4

15 2.79e.02 724o.06 3.60.48 6.08.46 5.47e.04 2.84-02 5.61.e-4

10 1.86c.02 7.6040)6 3 60.4) 638e-06 5.47e-04 1.91e-02 S.61e-04

3 5.57.-03 1.27.405 6.00.48 1.07e-05 9.12e-04 65.4l-03 - 935e-04

0.3 1.86e.03 1 .55-S05 720.4)8 1.30.45 1.09.43 2.98.3 1.12403

w
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Table B.41.3 Impact and Cost Calculations - Reference Rare Metal
Extraction Plant

GENERIC ASSUMIONS:

Fatal cance risk rate 5.00e-04 per rem Fatal work 42e08 p person-h

Exposure duration 1000 y Burial site 1600 kn per

Agriultural usage rate 2500 mn2 per Fatal 3.8e008 per km

Disposal volume 10.87 m3 per

REFERENCE FACILITY Rare Metal Extraction Facility - High Soil Contamination - Unrestricted Use

Residual Dose Limit(mrenm/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.17e+02 1.OOe+02 6.00c+O1 3.00c+0l 2.50e+01 1.50c+01 .OOe+0l 3.00c+00 I.OOe+00

Cwnulative risk 5.85e-02 5.00c2 3.00e-02 1.50e-02 1 2502 7.50e-03 5.OOc-03 1.50e-03 5.00 4

L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons on land 3.72 [400 persons per km2j

Residual Dose Limit (mrcm/y) None 100 60 30 25 15 10 3 1

Collective mortality 2.17e-Ol 1.86e-Ol _.le-01 5.57e02 4.65e-02 2.79c-02 I.86c-02 5.57o-03 1.86e03

IL Performing Decon -Mortality for Radiation Exposure

ResidualDoseLimit(nuem/y) None 100 60 30 25 15 1 0 3 1

Soil person-rem 0 2Al4103 8.09e.03 |124c-02 1.31e"02 |l.A5c02 1.52e-02 2.54c.02 3.09e-02

Collective mortality 0 1.20e-06 4.04.06 6.18c-06 6.53e-06 7.24e-06 7.60e-06 1.27e-05 1.55e-05

IIL Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.00oe06 person-rem per shipment

,, I k I



Table B.41.3 impact and Cost Calculations - Reference Rare Metal
Extraction Plant

Residual Dose Limit (mrmly) None 100 60 30 25 15 10 3 1

Sol depth removed (cm) 0 0.16 0.52 0.80 0.84 0.93 0.98 1.64 2.00

Soil vouhnnemA3) 0 1S 50 76 81 R9 94 157 191

Soil shipments 0 2 5 8 8 9 9 15 18

Soil person-rem 0 1.60e.0S 4.00Oe05 6.40e.05 6.40e.05 720oe05 7.20e-05 1.20e-04 1.44-04

Collective mortality 0 8.00e-09 2.00-OS 320.-08 3200-08 3.60.-08 3.60e-08 6.Oe-08 720e-08

REFERENCE FACILITY Rare Metal Extraction Facility. Hgh Soil Contamination - Unrestrctd Use

IV. Perforing Dacn - Mortality for Accidents

Residu1 Dose Limit (mrmly) None 100 60 30 25 15 10 3 1

Soll person-h 0 24 81 124 131 145 152 254 309

Collective mortity 0 l.Ole-06 3.40e-06 5.19eO06 5.49e-6 6.08e"06 6.38e-06 1.07.-0S 130e.05

V. Transporting Wate - Mortality for Accidents

ResidualDoselimit(mremVy) None 100 60 30 25 15 10 3 1

Soilshipments 0 2 5 8 8 9 9 15 18

Total distance (km) 0 3,200 8,000 12,800 12,800 14,400 14,400 24,000 28,800

Collective morality 1.22c.04 3.04e-04 4.86e-04 4.86-04 5.47.04 5.47.04 9.12e-04 1.09e.03

I
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Table B.41.4.1

Sumfary Costs for Rare Metal Extraction Facility
Case IC

Disposal Cost - SS(ft3_

Residual Dose Limit So Removal SMu) TOTAL
(mrem/Y) (In-Situ)

100 S35,627 S85,000 $120,627

60 S117,502 S85,000 S202,502

25 S189,639 S129,000 S318,639

15 S210,439 $132,000 $342,439

3 S367,995 $332,000 $699,995
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Table B.41.4.2

Summary Costs for Rare Metal Extractfon Facility
Case IC

Disposal Cost - S3SOW3

Residual Dose Limit So R aoval Suey TOTAL

S192,9S2 $85,000 S277,952

60 S646,459 S85,000 S731,459

25 S1,043,775 S129,000 S1,172,775

15 S1,157,483 $132,000 S1,289,483

3 S2,028,763 $332,000 $2,360,763

z
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Table B.41.4.3

Summary Costs for Rare Metal Extraction Facility
Case IC

Disposal Cost - SlOwft3

Residual Dose Limit Soil Reoval Survy TOTAL
(mrcmy) (Tn-situ)

100 $12,834 $85,000 $97,834

60 S33,465 S85,000 £118,465

25 S55,617 S129,000 S184,617

15 $60,775 S132,000 S192,775

3 S104,497 S332,000 S436,497

4.
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Table B.42.1

__ ncremnentaImpacts - Rare Metal Case 2 & 2A

ixeduat x Incrmental Cost (SM) Cost (SM) per Net Heath Benefitsi__Dn Long-Term Short-Term Net Healh

Reducion Dispoal Dispoa Dispomal Fatalities Fatalities Bo t Disposal Disposa Disposd
(mremutr) S10NfG3 S50WH3 @S350/f3 Averted Inurred @ SI0f3 @ S50If3 @ S350/ft3

100 c 60 S263,307 S944,787 508,632 7.43.02 23l1.03 7.20-2 $3,656,523 $13,120,169 $72,331,789

60 < 25 S641,072 $1,812,329 S9,110,758 6.50c.02 3.93e-03 6.1Ie-02 $10,492,749 $29,663,292 S149,120,350

25 < 15 Sl,118,857 S1,799,085 $6,054,812 1.86e02 231e-03 1.63e.02 $68,766,453 S110,574,239 S372,137,010

15 c 3 $6,532,845 $8,682,174 S22,102,784 223.02 730e3 1.50e-02 $435,722,469 $579,076,710 $1,474,193,837
w
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Table B.42.2

Statiatical Mortality - Rererence Rane M"tal Extraction Plant Case 2 & 2A

Moaity from Radiation E ure Mortlty fiomn Awcideab
Shott Term Falits

Rosiual Dose Limit O)COon &
(nirMIy) Uivig Perfom Tumnport PNror Transport (Decon &

(Wast Wo= cTe TOTAL Transportation)
10 . 6- l(Truck) - 6.wk-0

100 1.86f"I1 8.85"S05 4.04.07 7.44.05 6.14o-03 1.92c-01 6.30l03

60 1.1101 1.21e04 5.527 1.02*.04 839c-03 120.01 8.61e03

30 5.57e-02 1.65e-04 7.52.07 139*.04 1.14.02 6.75e.02 1.17"02

25 4.65c-02 I.77e-04 8.04e-07 1.49.04 12202 5.90e.02 1.25c.02

15 2.79e-02 2.09e-04 9.52e.07 1.76e-04 1.45.02 427002 .A9.02

10 1.86e.02 235eO04 1.07.06 1.98e04 1.63Q02 3.53e-02 1.67c.02

3 5.57c-03 3.12.04 1A2e.06 2.62.04 2.16&02 2.77e-02 2.22e02

0.3 1.86.-03 4.59e04 2.08.06 3.85c04 3.17c.02 3.44o.02 325c02
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Table B.42.3 Impact and Cost Calculations - Reference Rare Metals Extraction
Plant Case 2 & 2A

GENERIC ASSUMPIIONS:

Fatal cancer isik rate 5.00.04 per rem Fatal work 42-S per person-h

Exposure duratio 1000 y Burial site 1600 km per shipment

Agricultural usage rate 2500 mn2 per Fatal 3.8e4-8 per kn

Disposal volume 10.87 m^3 per .

REFERENCE FACILH Y Ron Metal Extiadlon Facility - Hgh Soil Contamination - Unrestocted Use

Residual DoS Limit (memfy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.170+02 1.00e+02 6.00c+01 3.0ke+01 2.50e01 1.50+01 1.l00 3.0c+Ol 1.OOe+O0

Cumulative risk 5.85e-02 5.OOe-02 3.00e-02 1.50e-02 1.25e02 7.50e-03 5.00e-03 1.50e03 5.OOe-04

I Living Onsite - Mortality for Radiation Exposure

Contaminated and re 100.000 sq ft # persons on land 3.72 [400 pasns per kn2l

Residual Dose Limit(mmn/y) None 100 60 30 25 IS 10 3 1

Collective mortality 2.17.-Ol 1 .86e-01 1.1le-Ol 5.57e02 4.65e"02 2.79e.02 1.86"02 5.57e-03 1.86e-03

IL Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit(mrcm/y) None 100 60 30 25 15 10 3 1

Soil person-fen 0.177 0.242 0.331 0354 0.419 OA71 0.624 0.917

Collective moxtlity 0 8.85-O51121e04| 1.65e-04 | 1.77e-04 | 2.09e-04 2.35e.04 3.12eo.04 4.59c.04

11 Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure |.00e46|person-e

z
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Table B.42.3 Impact and Cost Calculations - Reference Rare Metals Extraction
Plant Case 2 & 2A

Residual Dose Luimit (mrem/y) None 100 60 30 25 15 10 3 1

Soi dqph removed (cm) I

Soil volume (mA3)

Soil scipments

0 11.76 16.08 21.95 23.49 27.81 31.24 41.42 60.90

0 1093 1495 2041 2184 2586 2905 3853 5663

0 101 138 188 201 238 268 355 521

O 8.08e.04 1.10e-03 1.1.5003 1.61e.03 1.90e-03 2.14e-03 2.84e-03 4.17.-03

O 4.04s-07 5.52e.07 7.52e-07 8.04e-07 9.52"07 1.07e*06 1 A2e-06 2.08e06

Soil person-rem

Collective mortality

REFERENCE FACILITY Rae Metal Etaction Facility - High Sell Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

W

W

ResidualDoseLimit(niri/y) None 100 60 30 25 15 10 3 1

Soil prson-h 0 1771 2423 3306 3539 4189 4706 6242 9175

CoUactive mortality 0 7.44.-05 1.02e-04 1.39.-04 1IA9e-04 1.76e.04 1.98-04 2.62o.04 3.85e.04

V. Transportng Waste - Mortality for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Soil shipments 0 101 138 188 201 238 268 355 521

Total distance (km) 0 161,600 220,800 300,800 321,600 380,800 428,800 568,000 833,600

Collective motality 0 6.14-03 8.39e-03 1.14"02 1.22e-02 A5c-02 1.63e42 2.16c-02 3.17.02

1,
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Table B.42.4.1

Summary Costs for Rare Metal Extractlou Facilifty
Case 2 & 2A

Diqposal Cost - S5WfO3B

Residual Dose Limit Soi Removal Surve TOTAL
(mrem/y)

100 S2,561,114 S71,000 S2,632,114

60 $3,503,900 S73,000 S3,576,900

25 $5,117,229 S272,000 S5,389,229

15$6,058,314 $1,130,000 S7,188,14

3 $9,026,488 $6,844,000 S15,870,488
to
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Table B.42.4.2

Summary Costs for Rare Metal Extraction Facility
Case 2 & 2A

Disposal Cost - S350Wft3

Residual Dose Limit Soil Renoval Survey TOTAL

100 S14,140,911 $71,000 $14,211,911

60 $19,347,542 S73,000 S19,420,542

25 S28,259,300 $272,000 S28,531,300

15 $33,456,111 $1,130,000 S34,586,111

3 $49,844,895 $6,844,000 S56,688,895

It A.
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Table B.42.4.3

Summary Costs for Rare Metal Extraction Facility
Case 2 & 2A

_Diposal Cost - SHOftS_

Residua Limit Soil Rmoval Survey TOTAL

100 $708,452 $71,000 S779,452

60 S969,759 S73,000 SI,042,759

25 $1,411,831 $272,000 S1,683,831

15 S1,672,688 $1,130,000 $2,802,688

3 S2,491,533 S6,844,000 S9,335,533

eto
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Table B.43.1

Incremental Imac - Rae Metal Case 231

Ridual lIremental Cost (SM) Cost (SM) per Net Health BenwfitDose Rat Long-Term Short-Term Net Health DsOa ~lDsoa
Reduction Disposal Dipoa D50113 po35/1 F&taltie Fatalities Incurfed Benefit D3spos13 Dipoa Disposal35011(| u yr) ( Av et50d3 | 350fk3 Av"te | S IW | S5060 3

100 <60 S263,307 £944,787 S5,208,632 1 .01 2.31e-03 1.21e-01 S2,171,655 $7,792,232 £42,958,754

60 c 25 S641,072 S1,812,329 S9,110,758 1.08le- 3.93c-03 1.04_-O £6,153,560 $17,396,286 £87,452,876

25 < 15 $1,118,857 £1,799,085 S6,054,812 3.09e-02 2.31ec03 2.86"02 S39,148,736 S62,949,906 £211,857,573

15 < 3 $6,532,845 £8,682,174 S22,102,784 3.71e-02 7.30e-03 2.98e02 S219,486,416 S291,698,227 S742,595,447

.4'.
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Table B.43.2
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Statistical Mortality - Reference Rare Metals Extraction Plant Case 2BI

Motllity from Radiation E eosur Mortality from Accidents
Short Term Fatalities

Residual Dosw Limit _ (Decon &
(mrem/iy) Living Perform Transpof t Perfom Wade TOTAL Transputiof)

Onsite Decon Waste (Truck) Deem (Truck)

100 3.09e-01 8.85e-05 4.04O07 7.44e-0S 6.14e-03 3.15e1 6.30e03

60 1.85e-01 121e-04 5.52c-07 1.02e-04 8.39e"03 1.94.-01 8.61e403

30 927.02 1.65e.04 7.52e-07 1.39e-04 1.14-02 1.04c.0l 1.17e-02

25 7.72c-02 1 .77e-04 8.04e-07 1 .49o-04 1.22e-02 .9S-02 1 .25e-02

15 4.63eM02 2.09e-04 9.52e-07 1.76e-04 lA5e-02 6.12e42 1.49e402

10 3.09e.02 2.35.04 1.Oh4106 1.98e-04 1.63e02 4.76e42 1.67e-02

3 927e-03 3.12o-04 IA2ec06 2.62c-04 2.16e"02 3.14e002 2.22e-02

03 3.09e.03 4.59e-04 2.08e.06 3.85c.04 3.17e02 3,56e-02 3.25e-02
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Table B.43.3 Impact and Cost Calculations - Reference Rare Metals Extraction Plant
Case 2B1

GENERIC ASSUMPIMONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work 42c-08 per person-h

Exposure duration 1000 y Burial site 1600 kam per

Soil exposure rate 10 m^2 per Fatal transport 3.8e-08 per kin

Disposal volume 10.87 mA3 per Alt. use dose 6.65e402

REFERENCE FACILITY Rae Metal Extmracton Facility - High Soil Contamluatou - Alternative Laud Use

Residual Dose Limit None 100 60 30 25 15 10 3 1

Initial Dose Rate 1.17e+02 1.OOe+02 6.0e+00 1 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00c+00 1 .OOe+00

Cumulative risk 3.89c.03 3.33e.03 2.00c03 9.98e-04 8831e-04 4.99e-04 3.33e-04 9.98e-05 3.33c-05

L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sq fi # persons exposed 93 [10,000 persons per kin2

Residual Dose Limit None

Collective mortality 3.61I01
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Table B.43.4.1

Summary Cents for Rare Metal Extraction Facility (SM)
Case 2131

Dispesal Cost - W50W3

Residual Dose Limit Soil Removal Survey TOTAL

100 S2,S61,114 $71,000 S2,632,114

60 $3,503,900 £73,000 S3,576,900

25 S5,117,229 S272,000 SS,389,229

15 S6,058,314 S1,130,000 S7,188,314

3 S9,026,488 S6,844,000 $15,870,488

w
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Table B.43.4.2

Summary Costs for Rare Metal Extraction Facility (Shp
Case 2B1

_ Disposal Cost - S350/ft3

(Eiidul Dose Limit Soil Removal Survey TOTAjL

100 $14,140,911 $71,000 S14,211,911

60 S19,347,542 $73,000 $19,420,542

25 $28,259,300 £272,000 S28,531,300

I £ S33,456,111 S1,130,000 $34,586,111

3 S49,844,895 S6,844,000 $56,688,895

&
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Table B.43.4.3

Summary Costs for Rare Metal Extractfon Facilty (SM)
Case 2BI

Disposal Cost - SNOWft3

Residual Dose Limit Soil Remov n CTOTAL
(mrmn/y)SolRmvl uve

100 S708,452 $71,000 S779,452

60 5969,759 $73,000 S1,042,759

25 s1,411,831 $272,000 S1,683,831

15 $1,672,688 $1,130,000 $2,802,688

3 S2,491,533 $6,844,000 $9,335,533

oa
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Table B.44.1

Inecremental Imnacb - Rare Metal Case 2B2

Residual Dow rmetal Cost (SM) Cost (SM) per Net Health Benefit
Ratp. Long-Term Short-Term Net Health

Reduction Disposal Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal Disposal(m ) @ Sl0/fl3 @ $S0/ft3 @ S350/fl3 Averted Incurred @ S10/MS3 2 S50/f13 @ S350/f83

100 < 60 S263,307 S944,787 $5,208,632 6.18c-01 2.31e-03 6.15e01 $427,811 $1,535,053 S8,462,780

60 < 25 $641,072 $1,812,32 S9,110,758 5AI.01 3.93e-03 5.37e-01 $1,194,629 $3,377,250 S16,977,773

25 < 15 S1,118,857 $1,799,08 $6,054,812 1.54c-01 2.31e-03 1.52c-Ol $7,354,287 S11,825,457 S39,798,512

15 < 3 $6,532,845 58,682,17 522,102,78 I .85-0l 7.30e-03 1.78e-01 $36,694,648 S48,767,317 S124,150,181

a
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Table B.44.2

Statistical Mortality - Reference RAre Metals Extraction Plant Case 2B2

Mortality from Radiation Mortality fhn Accidents
Exposure - Short Term Fatalities

Residual Dose Limit (Dmecon &
(mrem/y) Living Perform Trm sportpa Transporttion)

Onsite Decon Waste Deconi Waste TOA
Onsite (Truck) (Truck)

100 1.54e+00 8.85e-05 4.04e-07 7.44e405 6.14e-03 1.55e+00 630e-03

60 9.27e-01 1.21e-04 5.52e"07 1.02e-04 8.39e.03 935e-01 8.61eo03

30 4.63e-01 1.65e.04 7.52e-07 1.39e.04 1.14e42 4.75e.01 1.17e-02

25 3.86-01 1 77e.04 8.04e07 1.49e-04 1.22e02 3.99.01 1.25e-02

15 2.32e-01 2.09e-04 9.52e 07 1.76e-04 1.4502 2.47e-01 1.49e-02

1 0 1 54o.01 2.35e-04 1.07o06 1 .98e-04 1. 63e-02 1.71e01 1.67e-02

3 4.63e-02 3.12e.04 1.42e-06 2.62e.04 2.16c-02 6 85e-02 2.22e.02

0.3 1.54e02 4.59e-04 2.08e06 3.85e-04 3.17e.02 4.80e02 3.25e.02

w
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Table B.44.3 Impact and Cost Calculations - Reference Rare Metals Extraction Plant
Case 2B2

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00.04 per rem Fatal work 42e.08 per person-h

Exposure duration 1000 y Bwial site 1600 km per

Soil exposure rate 10 m^2 per Fatal 3.8e.08 per km

Disposal volume 10.87 MA3 per AIL use dose 6.65."02

REFERENCE FACILITY Rau Meta Extraction Facility - Hig SoU ContainaDn - Alternative Land Use

ResidualDoseLimit None 100 60 30 25 15 10 3 1

Initial Dose Rate (mremly) 1.17c+02 I.00e+02 6.00e+01 3.00e+01 2.50c+01 1.50e+01 1.00e+01 3.00e+00 1.OOe+O0

Cumulative risk 3.89c03 3.33ce03 2.00e-03 9.98e.04 8.31e04 4.99e-04 3.33c-04 9.98.05 3.33e-05

L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land ara 100,000 sq ft persons exposed 465 [50,000 persons per km2]

Residual Dose Limit None 100 60 30 25 15 10 | _3 _ I

Collective mortality 1.81c+00 1.54c+00 9.27-01 | 4.63c-01 | 3.8601 | 2.32e.01 1.54e-01 4.63e-02 | 1.54e-02

.,
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Table B.44.4.1

Summary Costs for Rare Metal Extraction Facility (SM)
Case 2B2

Disposal Cost - $50Wt3

Residual Dose Limit Soil Removal Survey TOTAL

100 S2,561,114 S71,000 $2,632,114

60 S3,503,900 $73,000 S3,576,900

25 $5,117,229 S272,000 $5,389,229

15 $6,058,314 $1,130,000 S7,188,314

3 S9,026,488 $6,844,000 S 15,870,488

z
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I- Table B.44.4.2

Summary Costs for Rare Metal Extractwlo Facility (SM)
Case 2B2

DIsposal Cost - S350/ft3

Residual Dose Lnit Soi Removal TOTAL

100 S14,140,911 $71,000 $14,211,911

60 $19,347,542 $73,000 $19,420,542

25 S28,259,300 S272,000 S28,531,300

15 S33,456,111 SI,130,000 S34,586,111

3 S49,844,895 $6,844,000 S56,688,895

w
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Table B.44.4.3

Summary Costs for Rare Metal Extraction Facllty (SM)
Case 2B2

Dispoal Cost - S10/113

Residual Dosw Limit Soil Rmomval Survey TOTAL

100 $708,452 S71,000 S779,452

60 $969,759 $73,000 S1,042,759

25 S1,411,831 S272,000 S1,683,831

1 $ $1,672,688 S1,130,000 S2,802,688

3 S2,491,533 S6,844,000 S9,335,533
to
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Table B.45.1

Incremental Impacts - Rare Metal Case 2C

Rnesdal D Incremental Cost (SM) Cost (SM) per Net Health Benefit
Rate Long-Term Short-Term
Re Disposal Disposal Disposal Fatalities Fatalities Net Health Disposal Disposal Disposal

(meim/yr) @ $10/fl3 @ $50/ft3 @ $350/ft3 Avertet Incurred @ S10/fl3 @ SSONO3 @ S350/fl3

100 < 60 S261,307 S942,787 SS206,632 7.43e-02 2.31c-03 7.20e-02 S3,628,749 S13,092,395 S72,304,015

60 < 25 S486,072 S1,657,329 S8,955,758 6.50-02 3.93c-03 6.1 1e02 $7,955,786 S27,126,330 S146,583,387

25 < 15 S263,857 S944,085 $5,199,812 1.86-02 2.31e-03 1.63c-02 $16,216,983 S58,024,769 S319,587,540

15 < 3 $1,018,845 S3,168,174 S16,588,784 2.23e-02 7.30-03 l.50e02 67,954,093 $211,308,334 S1,106,425,461
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Table B.45.2

Statistical Mortality - Reference Rare Metals Extraction Plant Case 2C

Mortality from Radiation Exsurc Mortality from Accidents

Residual Ds ._ _Short Term Fatalities
LmtLiving Perform, Transport Waste Perform Transpr Waste TOTAL Tmportation)

(mre*) I Decon (Truck) Decon (Tmuck)

100 1.86e-01 8.85e-05 4.04c-07 7.44.05 6.14"-03 1.92c.01 6.30e-03

60 1.11.-01 1.21.04 5.52e07 1.02c.04 8.39e03 1.20.01 8.61.-03

30 5.57c.02 1.65e.04 7.52.07 1.39e.04 1.14"02 6.75-02 1.17c.02

25 4.65.02 1.77c04 8.04e-07 IlA9e-04 1.22.2 5.90.02 1.25.02

15 2.79e.02 2.09e-04 9.52o.07 1.76e.04 1.45.02 4.27.-02 1 A9e.02

10 1.86"02 2,35o-04 1.07c-06 1.98.04 1.63e.02 3.53.02 1.67W02

3 5.57c.03 3.12.04 1A2e.06 2.62.04 2.16.02 2.77.-02 2.22.02

0.3 1.86c.03 4.59e-04 2.0&06 3.85e-04 3.17.02 3.44.02 3.25.02

w
w
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Table B.45.3 Impact and Cost Calculations - Reference Rare Metals Extraction
Plant Case 2C

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 42c-08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Agricultural usage rate 2500 mA2 per person Fatal transport 3.8e-08 per kmn

Disposal volume 10.87 m^3 per

REFERENCE FACILITY Rare Metal Extcto Facility - HIg& Solg Contamination - Unrestricted Use

Residual Dose Limit None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.17e+02 1.00e+02 6.00e+O0 3.00c+01 2.50e+01 1.50e+01 l.OOec+01 3.00e+00 1.00e+00

Cumulative risk 5.85e-02 S.-00e2 3.00e-02 1.50e-02 1.25e-02 7.50o-03 5.000-03 1.50oe03 5.00oe04

L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons on land 3.72 [400 persons per km2j

Residual Dow Liniit None 100 60 | 30 25 1 5 1 0 3

Collective mortality 2.17e.01 1.86e.01 1.1 1e-01 5.57e-02 4.65e-02 2.79I02 1.86e 02 5.57e-03 1.86e"03

IL Performing Decon - Mortality for Radiation Exposure

ResidualfDoseLimit None 100 60 30 25 15 10 3 1

Soil person-rmn 0 0.177 0.242 0.331 0.354 .OA19 0.471 0.624 0.917

Collective mortality 0 8.85e-05 1.21e-04 1.65.04 1.77e-04 2.09e-04 2.35e-04 3.12e.04 4.59.04

IIL Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.00e.06 person-rem per shipment

A
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Table B.45.3 Impact and Cost Calculations - Reference Rare Metals Extraction
Plant Case 2C

Residual Dose Limit None 100 60 30 25 15 10 3 1

Soil dpTffi removed (cm) 0 11.76 16.08 21.95 23.49 27.81 31.24 41.42 60.90

Soil volume (m^3) 0 1093 1495 2041 2184 2586 2905 3853 5663

Son shipments 0 101 138 188 201 238 268 355 521

Soil person-ram 0 8.08e.04 1.10e-03 1.50O-03 1.61c-03 1.90e-03 2.14e-03 2.84-03 4.17e-03

Collective mortality 0 4.04e.07 5.52e-07 7.52e.07 8.04e-07 9.52e-07 1.07e-06 1.42e-06 2.08eO06

REFERENCE FACIIJTY Rare Metal Extractlon Facility - High Soil Contamination - Unrestkicted Use

w IV. Performing Decon - Mortality for Accidents

W Residual Dose Limit None 100 60 30 25 15 10 3 1
t4

'0 Soil person-b 0 1771 2423 3306 3539 4189 4706 6242 9175

Collective mortality 0 7.44e.05 1.02c04 1.39e-04 1A9c.04 1.76e.04 1.98e04 2.62.04 3.85c-04

V. Transporting Wafet . Mortality for Accidents

Residual Dose Limit None 100 60 30 25 15 10 3 1

Soil shipments 0 101 138 188 201 238 268 355 521

Total distance (km) 0 161,600 220,800 300,800 321,600 380,800 428,800 568,000 833,600

Collective mortality 0 6.14c03 8.39o.03 1.14e-02 1.22e.02 1.45e-02 1.63O.02 2.16e-02 3.17e 2

0%
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Table B.45.4.1

...

Summary Costs for Rare Metal Extraction Facility
Case 2C

Disposal Cost - S50/ft3

Residual Dose Limit So Removal SurveyTOTAL
(Pel) (nst)

100 S2,561,114 S85,000 $2,646,114

60 S3,503,900 S85,000 S3,588,900

25 S5,117,229 $129,000 $5,246,229

15 S6,058,314 $132,000 $6,190,314

3 S9,026,488 S332,000 S9,358,488

w
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Table B.45.4.2

Summary Costs for Rare Metal Extractfon Facility
Case 2C

Disposal Cost - S350/t3

Residual Dose Limit Soil Removal Survey TOTAL

100 S14,140,911 S85,000 S14,225,911

60 S19,347,542 S85,000 S19,432,542

25 S28,259,300 S129,000 S28,8,300

15 S33,456,111 S132,O00 S33,588,1 11

3 349,844,895 S332,000 350,176,895

w
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Table B.45.4.3

Summary Costs for Rare Metal Extractlon Facility
Case 2C

Disposal Cost - SIONft3

Residual Dose Limit . SurveyO
Smodifyl Removal (t-i)TOTAL(nmn/y)(In-situ)

100 S708,452 S85,000 S793,452

60 S969,759 S85,000 $1,054,759

25 S1,411,831 $129,000 $1,540,831

1 5 S1,672,688 S132,000 S1,804,688

3 $2,491,533 $332,000 $2,823,533

w



Table B.46.1

Incremental Imp"ts - Rare Metal Cme 3

Residual Dose Shomen Coste Nt H Cost per Net Health BenefitRhLong-Term Short-Term Ne h
Re Diposal Dis al Disposal Fatalities Fatalities Ne..ft Disposal Disposal Disposal

Reduci @S1on S5/f l3 @ @f S350/ft3 Averted Incurred Benefit @ S10/3 @ S50/1f3 @ S350/fl3

100< <60 s0 0 sSo 1.86+00 O e0.0000 1.86e+00 S0 S0 S0

60 < 25 S0 0 ' 0 1.63e+00 O.OOe+00 1.63e+00 S0 S0 So

25 < 15 0 ,S3,598 S0 4.65c.01 1.81.-OS 4.64-01 So S7,746 S0

15 < 3 S0 S424.757, So 5.57e01 1.96e-04 5.576-01 So $762,301 S0wz

p
0'"
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Table B.46.2

Statistical Mortality - Reference Rare Metal Extratlon Plant Case 3

Moiality fiom Radiation Exposure Mortaity fiom Aocidents Short Term

1.NWidua Dose liit Fatatie
(mrem/y) Lving Perform Transport Perform Transport TOTAL Tposansion)

Onsite Dec Waste (Truck) Decon Waste (Truck)

100 4.65c+00 0.00c+00 0.00e+00 0.000+00 O.OOe+00 4.65e+00 0.00e+00

60 2.79c+00 O.OOC+00 0.00e+00 0.00c+00 0.00c+00 2.79e+00 0.OOe+00

30 1.39c+00 0.00+0 0.00c+00 0.00c+00 0.00e+00 1.39C+00 0.000+00

25 1.16.+00 0.00e+00 0.00.400 0.00c+00 0.00.400 1.16.+00 0.00e+00

15 6.97e-01 9.83c.06 0.000+00 8.26e-06 0.00.400 6.97e.01 1.81e-05

10 4.65e-01 3.67e 05 0.00e+00 3.08"05 0.000+00 4.65e.01 6.75OS

3 1 39-01 1.17c.04 0.OOe+00 9.79e.05 0.00c+00 1 .40e01 2.14e-04

0.3 4.65-02 2.69e.04 0.00e+00 2.26e04 0.00e+00 4.69e.02 4.95.04

to
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Table B.46.3 Impact and Cost Calculations - Reference Rare Metal Extration Plant Case 3

GENE111C ASSUJMPT IONS:

Fatal cancer risk t 5.00e04 per rem Fl work 4e-08 per person-h

Exposure durstion 1000 y Buial site 1600 km per

Agiculturl usage rate 2500 mw'2 per Fa 3.Se.08 per kn

Disposal volume 10.87 m^3 per

REFERENCE FAC Rarve Metal Eatrattfon Facility - Ilgh Soil Contaminttion - Unreticed Use

Residual Dose Limit (mremy) .None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrm/y) 1.17e+02 I.O0e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00+e00

Cumulative risk 5.85"02 5.00e.02 3.00e.02 I.50e.02 1.25e.02 7.50e-03 5.00e-03 1.50e-03 5.00e04

1 Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons on lnd 93 [10,000 persons per krm2I

ResidualDoseLinit(m r) None 100 60 30 25 15 10 3 1

Collective mortality 5.43e+00 4.65e+00 2.79e+00 139e+00 1.16e+00 6.97e.01 4.65e-01 139e 01 4.65o02

IL Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit(mmn/y) None 100 60 30 25 15 10 3 1

Soil person-mrm 0 0.023 0.023 0.023 0.023 0.043 0.096 0.256 0.561

Collective mortality 0 1.14e-05 1.14e.05 1.1405 1.14e.05 2.13e-05 4.81e-05 1.28e-04 2. 81e04

TIL Transporting Waste - Mortality for Radiation Exposure
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Table B.46.3 Impact and Cost Calculations - Reference Rare Metal Extration Plant Case 3

Soil shipment exposure 8.00e-06 person-em per shipment
Residual Dose Limit(mrem/y) None 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 0.00 0.00 0.00 0.00 1.26 4.69 14.87 3435

Soil volume (m^3) 0 0 0 0 0 117 435 1383 3194

Soil shipments 0 0 0 0 0 0 0 0 0

Soil person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Collective mortality 0 O.OOe+00 0.OOe+00 0.OOc+00 0.00e+00 0.OOe+00 0.OOe+00 0.OOe+00 0.OOe+00

REFERENCE FACILTY Rare Metal Extraction Facility - High Soil Contalnatlion - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mremly) None 100 60 30 25 15 10 3 1

Soil personh 0 229 229 229 229 426 963 2559 5612

Collective mortality 0 9.61e-06 9.61e-06 9.61e-06 9.61.06 1.79-O05 4.04c.05 1.07e.04 2.36e-04

V. Transporting Waste - Mortality for Accidents

Residual Doe Limit (mrm/y) None 100 60 30 25 15 10 3 1

Soil shipnents 0 0 0 0 0 0 0 0 0

Totaldistance(km) 0 0 0 0 0 0 0 0 0

Collective mortality 0 O.0Oe+00 0.OOe+OO 0.OOe+00 0.OOe+00 0.OOe+00 O.OOe+00 0.OOe+OO O.OOc+OO



W)

Table B.46.4

Summary Costs for Rtare Metal Extraction Facility
Case 3

Dispos Cost - $S50f3

Residual Dse Limit Soil Removal Survey TOTAL

100 $0 S71,000 S71,000

60 So $71,000 S71,000

25 SO S71,000 S71,000

15 S3,598 S71,000 $74,598

3 $426,355 $73,000 S499,355

w
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Table B.47.1

Incremental Impacts - Power Reactor - Structures Case 1

Pre(ant Value Cost (S) Long-Tm Cost (S per Net Heath Benefit
Resiual ow Rte ispoal Dspoal Ftaliies Fataities Net Health DsoaReduction (mresu/yr) BenefitiposDispalitesl

@ 5501fl3 t~ S350/fI3 Averted Incuffed @ 5fk S350/ft3

100 < 60 S0.143 50.317 4.10 42 2.83e04 4.07e.02 $3.516 S7.79

60 < 25 50.076 SOA22 3.58e-2 3.96c-04 3.54c-02 $2.144 $11.91

25 < 15 S0.027 S0.141 1.02-02 lASe.04 1.O1O2 52.675 $13.97

15 < 3 S0.239 S0.862 1.22-02 6.64c-04 1.16e-02 S20.6 $74.4

oo
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Table B.47.2

Stalttal Mortality - Power Rentor
Strutures Case I

Mortlity fron Radiation M
EiVxN~n Morbity fixfn Accderib

Residual Dose Limit

(n~/yr) Wording Perform Trnmspcrt Perform Transpt TOTAL Short Term Faftitims
Onsite Decon Wate Decon Wase (Decon & Transporton)

100 1.02c.01 1. 05e-02 1.26e-03 1.13a-04 1.76e.03 1.16c.01 136e.02

60 6.14.02 1.05e02 1.35o03 1.A1.4 1.88e43 7.53e-02 139e.02

30 3.07.42 1.06.02 1.44o-03 1AI4-04 2.01.c3 4A9e-C2 1.42e-02

25 2.56.02 1.06.02 IA8.3 142.04 2.07.3 3.99e.02 1.43e-02

15 1.S4.42 1.07.42 1.52"03 IA3e-04 2.13.03 2.98.02 1.45e02

I0 1.02.42 1.07e42 157e-03 I1A3.44 2.19e 03 2.48e.02 1.46c-02

3 3.12e-03 1.08c-02 1.74.403 1.73e.44 2.43.403 1.82e-02 1.51e 02

1 1.04e.03 1.09e-02 1.91.43 1.74.4 4 2.6843 1.67e-02 1.57.402

-3

C%0



1.6

'06
09

W

00
0

Table B.47.3 Impact and Cost Calculations - Power Reactor
Structures Case 1

GENERIC ASSUMMrIONS:

Fatal cancer risk rto 5.00e.04 per em _Fatal work 4208 per

1xpour duration 70 Y Burial site 1600 km per

Agricultural usa fate 2500 m2 per Fatal 3.8.-08 per kIn

REFERENCE FACILITY Power Reator -Structures

ResidualDowe Linit (mminy) None 100 60 30 25 15 10 3 1

nitial Dose Rat (mM/y) 6.533c04 l.00v+02 6.00e+01 3.00c+01 2.50e+01 1.50e+01 I.OOc+01 3.00e+00 1.OOe+00

Cumulative risk 3.16.-O 1.71e103 1.02e"03 5.12e404 4.27.-04 2.56e-04 1.71e-04 5.19.-05 1.73e-05

L Worldng Onsite - Mortality for Radiation Exposure

a. Building occupancy N persons 50 Facility area 250,000 fl2

Residual Dose Unit (nreinly) None 100 60 130 J 25 1 5 iol 3

Collective mortality 1L5&e+01 8.53*.02 S.12e"02 T 2.56.02 2.13o-02 1.28e002 8.53c03 J 2.60-03 8.65c-04

b. Building renovation # persons 10

ResidualDoseLiuit(snre/y) None 100 60 30 25 15 10 3 1

Collective mortality 3.16e+00 1.710-02 1.02e-02 5.12e-03 4.27e-03 2.56e-03 1.71e-03 5.19e-04 1.73e-04

c. Total for working onsite

Reidual Dose, Lnit (mrn/y) None 100 60 30 25 1 5 10 3 1

Collective mortality 1.90e+OI 1.02e-01 6.14e.02 3.07e-02 2.56e-02 1.54e-02 1.02e002 3.12e-03 1.04e.03

IL Performing Decon -Mortality for Radiation Exposure

.
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Table B.47.3 Impact and Cost Calculations - Power Reactor
Structures Case 1

Residual DoseLimit (mramny) None 100 60 30 25 15 10 3 1

Bioshield personfrem 0 20.979 21.071 21.195 21.235 21.315 21.315 21.541 21.773

Surfaces person-rem 0 0.000 0.0 0.00 0 0.000 0.0 00 0.000

Collective mortality 0 I.O5e02 1.O5e.02 1.06e.02 1.06e.02 1.07c.02 1.07e-02 1.08e02 1.09e-02

11L Transporting Wast - Mortality for Radiation Exposure

Waste shipment exposure 8.70c.02 person-rem per shipment

Residual Dose Limit (mremyt) None 100 60 30 25 15 10 3 1

Bioshield volume (fV'3) 0 11,136 11,712 12,480 12,736 13,248 13,824 15,264 16,704

Surfaces volume (ftl3) 0 0 0 0 0 0 0 0 0

Building was1 shipmats 0 29 31 33 34 35 36 40 44

Building waste person-rem 0 2.523 2.697 2.871 2.958 3.045 3.132 3A80 3.828

Collective morality 0 1.26e-03 135e-03 1.44e03 1A4803 1.52e.03 1.57e-03 1.74o-03 1.9le-03

REFERENCE FACILITY Power Reactor - Strctures

IV. Performing Decon - Mortality for Accidents

ResidualDoseLimit(mrerny) None 100 60 30 25 15 10 3 1

Bioshield perso-1h 0 2679 3351 3365 3375 3394 3394 4108 4151

Surfaces person-h 0 0 0 0 0 0 0 0 0

Collective moritality 0 1.13e04 1.41e-04. 1.41e-04 1.42.04 I4A3e.04 1.43e-04 1.73e4 1.74e-04

V. Transporting Waste -Mortality for Accidents

Residual DoseLimit(mfenmy) None 100 | 60 30 | 25 15 10 3 1

Toblshipments(nowashing) 0 29 31 33 34 35 36 40 44

Total distance (kn) 0 46,400 49,600 52,800 54,400 56,000 57,600 64,000 70,400

Collective mortality 0 1.76e-03 1.88e-03 2.01"03 2.07-03 2.13.03 2.19-03 2.43c 03 2.68e-03

I
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Table B.47.4.1

Summary Costs for Power Reactor (SM)
Structures Case 1

Disposal Cost - S50/ft3

Reidual )ose Lit Facility Decon Survey TOTAL
(Inready) _ _ _ _ _ _ _ _ _ _ _

100 S1.115 S0269 $1.384

60 S1258 $0.269 S1.527

30 $1308 $0269 S1.577

25 S1 .334 S0269 $1.603

1 - S1.361 $0.269 SI.630

10 $1395 $0269 S1.664

3 $1.600 $0.269 S1.869

I $1.697 S0.403 S2.100

W
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Table B.47.4.2

Summary Costs for Power Reactor (SM)
Structures Case I

Disposal Cost - S350f_

Residual Dose Limit Facilityn TOTAL
(mmnty) DoSO

100 S4A55 50.100 S4.555

60 S4.772 50.100 S4.872

30 S5.052 50.100 SS.152

25 S5.194 S0.100 $5.294

15 $5335 $0.100 S5.435

10 SS.542 S0.100 55.642

3 56.197 S0.100 S6.297

1 56.709 50.100 56.809

to
b,
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Table B.48.1

Incremental Impacts - Power Reactor - Structures Case IA

Present Value Cost Long-Tam Shor-Tam Cost (SM) per Net Health Benefit
Resiual Dose Rateos _ ipo T "mtia n t Not HE[WthDio
Reduction (mremnyr) i Fatalites Fatalities Beneft o Disposal

i SSof3 @ AveCed@ S50/ft3 @ S350/fi3

100 < 60 SO.143 S0317 2.05-02 2.83.04 2.02"2 S7.081 S15.70

60 < 25 S0.076 50.422 1.79e-02 3.96c-04 1 .7502 54.337 $24.08

25 < 15 S0.027 S0.141 5.12o03 I.45-04 4.9703 S5.428 S28.34

15 < 3 $0.239 I 0.862 6.12e-03 6.64e-04 5.46e.03 $43.8 S158.0

W
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Table B.48.2

Statistical Mortality - Power Reactor
Structures Case IA

w

00
t'

Morality from Radiation Exposure Mortality from Accidents
Rosidudl Dose

Limit
(mromiyr) Working Perform Transport Perform Transport Short Term Fatalities

Onsite Deon Waste Dcon Waste TOTAL (Down & Transportation)

100 5.12e-02 1.05-e02 1.26e-03 1.13e-04 1.76e03 6A8e-02 136e-02

60 3.07e-02 1 05-02 135-03 I41e-4 l.88oO03 4.46-02 1.39c-02

30 1.54e.02 1.06c-02 I.44e-03 IAlc-04 2.01e-03 2.95e.02 1.42e.02

25 1.28e-02 1.06e-02 1.48e03 1.42c-04 2.07e03 2.71e02 1.43oe02

15 7.68Po03 1.07e02 1.52e-03 IA3-04 2.13e.03 2.210e02 1.450-02

10 5.12c.03 1.07e.02 1.57e-03 1.43e-04 2.19e.03 1.97e02 1A6e02

3 56e03 t. O-o2 1.1 1373o-04 2.43e-03 1.67002 1.SlcM02

1 5.19e-04 1.09o-02 1.91e-03 1.74e-04 2.68e-03 1.62e.02 1.57e"02

I"
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Table B.48.3 Impact and Cost Calculations - Power Reactor
Structures Case 1A

GENERIC ASSUMMONS:

Fatal cancer risk rae 5.00c.04 per tem Fatal work 42-O08 per

Exposure duration 70 y Burial site 1600 km per _

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACIlITY Power Reactor - Structures

Residual Dose Limit (mra/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrnen/y) 6.53e+04 1.00c02 6.00+e01 3.00e+01 2.50e+01 1.50e+01 1.OOe+01 3.00e+00 1.OOe+00

Cumulative risk 3.16e-Ol 1.71e-03 1.02e-03 5.12e-04 4.27e-04 2.56e-04 1.71e-04 5.19.-OS 1.73e.05

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy N persons 20 Facility area 250,000 fl2

ResidualDoscLimit(mrem/y) None 100 60 30 25 15 10 3 1

Colcivemortality 6.33+00 |3.41e02 2.5e-02 5 1.0202 8.53e03 5.12.03 3.4103 | 1.04e03 3.46-04

b. Building renovation # persons 10

ReaidualDoseLimit(mrmnlty) None 100 | 60 30 25 15 10 3 1

Collective mortality 3.16e+00 1.71c02 1.02e.02 5.12e03 4.27e03 2.56e03 1.71e-03 5.19c-04 1.73e-04

c. Total for working onsite

ResidualDoseLimit(mraemy) None | 100 | 60 30 | 25 | 15 I 10 | 3 | 1

Collective mortality 9.49e+00 |5.12e-02 | 3.07e-02 1.54o02 1.28.02 | 7.68e-03 | 5.12e-03 1.5603 | 5.19e.04

11. Perforning Decon - Mortality for Radiation Exposure



s i S

00

Table B.48.3 Impact and Cost Calculations - Power Reactor
Structures Case 1A

Residual Dose Limit (mtremy) None 100 60 30 25 15 10 3 1

Bioshield person-m 0 20.979 21.071 21.195 21.235 21315 21315 21.541 21.773

Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Collective mortality 0 1.05e02 1.O5r.02 1.06r02 1.06r-02 1.07c.02 1.07eO2 1 .08e42 1.09e.02

m. Transporting Waste - Mortality for Radiation Exposure_

Waste shipment enposure 8.70e-02 personmem per shipment

Residual Dose Limit(memi/y) None 100 60 30 25 15 10 3 1

Bioshield volume (fR3) 0 11,136 11,712 12,480 12,736 13,248 13,824 15,264 16,704

Surfaces volume (ft-3) 0 0 0 0 0 0 0 0 0

Building waste shipments 0 29 31 33 34 35 36 40 44

Building waste person-rem 0 2.523 2.697 2.871 2.958 3.045 3.132 3.480 3.828

Colletive mortalty 0 1.26e03 1.35e-03 1.44e-03 1.48c-03 1.52e-03 1.57e-3 1.74e-03 1.91e-03

REFTRENCE FACILITY Power Reactor - Strctures

IV. Performing Decon * Mortality for Accidents

Residual Dose limit (mrmly) None 100 60 30 25 is 10 3 1

Bioshield person-h 0 2679 3351 3365 3375 3394 3394 4108 4151

SurficKsperson-h 0 0 0 0 0 0 0 0 0

Collective mortality 0 1.13c-04 l.41e-04 lAle-04 A.2e-04 lA3e.04 1.43e04 1.73e()4 1.74.04

V. Transporting Waste - Mortality for Accidents

ResidualDoseLimit(mrom/y) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 29 31 33 34 35 36 40 44

Total distance (Ima) 0 46,400 49,600 52,800 54,400 56,000 57,0 64,000 70,400

Collective mortality 0 1.76e031 1.88ge03 2.0e-03 2.07o.03 2.13e-03 2.19e-03 2.43e-03 2.68e-03

I
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Table B.48.4.1
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SummiuM Costs for Power Reactor (SM)
Structures Cae IA

Disposad Coat - SWOft3

Residual Dose Lnit F Decon Survey TOTAL

100 I1.115 SO.269 S1.354

60 SI.258 S0269 $1.527

30 S1.308 S0269 SI.577

25 £1334 S0269 $1.603

15 S1.361 $0.269 $1.630

10 SI.395 SO.269 $1.664

3 S1.600 SO269 SI.869

1 $1.697 50.403 S2.100

a ..



Table B.48.4.2

Sombmy Csts for Powr Reactt (SIM
Struaers Cae IA

Dfpnt Cst - S350f1

Residu Dosemit Fality Dmon Su TOTAL
(mrmnly)

100 S4A455 0.100 $4.555

60 S4.772 50.100 54.872

30 S5.052 50.100 S5.152

25 S5.194 S0.100 $5294

15 $5335 50.100 $5.435

10 $5.542 S0.100 S5.642

3 $6.197 50.100 $6297

I X6.709 $0.100 S6.809

00
'.0
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Table B.49.1

Incremental Impacts - Power Reactor - Structures Case 2

_Present Value Cost (SW) Cost (Sbo per Net Halth Benefit
Residual Dose Rate L*WgTenm Short-Term Net Health
Reduction (nlyr) Disposal 14al Fatalities Averted Fatalities Incurred Benefit Disposal Disposad

@ $50/fP3 @ S35040l @ S50/fM ZI S350/fk3

60 < 25 0.366 0 S.504 22401 9.10-e04 2.23"-Il S1.643 S2.26
25 < 15 _$0366 SO.504 9A2c.02 9.10e-04 9.33e.02 S3.923 $5.40
15< 3 S0.366 SOS.04 549e-02 9.10Oe04 5.40e-02 S61 $S93

W
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Table B.49.2

Statistical Mortality - Power Reactor
Structures Ca"e 2

Mortality from Radiation Exposure Mortat from Accident
Residual Dose Limit - Short Tenn Fatalities

(MM"lyr)(Decon &
(mWorldg Perform Transport Perform Transport TOTAL Transpoion)

Onsite Decon waste Decon Waste

100 3.93e.01 2.60e-03 4.79e-04 3.79O-04 6.69e-04 3.97e01 4.12e-03

60 2.3601 2.60e.03 4.79"04 3.79.04 6.69e-04 2.40e.01 4.12e-03

30 1.18"02 3.30e-03 5.22e-04 4.81e-04 7.30e04 1.68e-02 5.03e-03

25 - .33o.02 3e30e-03 5.22c.04 4.81e-04 7.30e-04 1.68e-02 5.03.-03

15 1.18e-02 3.30e-03 5.22-04 4.81c-04 7.30e 04 1.68e"02 5.030 03

10 1.18-02 3.30e-03 522e-04 4.81e.04 7.30e.04 1.68e.02 5.03e-03

3 1.19e.02 4.00Ov03 6.09e.04 5.84e-04 8.51e-04 1.80e 02 6.05e.03

I 3.98"03 4.00O.03 6.09e.04 S.84O04 8.51e-04 1.00.02 6.05e"03

. i
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Table B.49.3 Impact and Cost Calculations - Power Reactor
Structures Case 2

GENERIC ASSUMPTIONS: . _ .

Fatal cancer risk rate 5.00e-04 per rem Fatal 4.2e-08 per

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Power Reactor - Structures

Residual Dose Umt None 100 60 30 25 15 10 3 1

Initial Dose Rate 6.53e+04 1.00e+02 6.00e+01 3.00+00 3.00e+00 3.00e+00 3.00e+00 3.00e+00 1.000+00
(m re m ty ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Cumulative risk 3.16e-01 1.71e-03 1.02e.03 5.12e-05 5.12e-05 5.12e-05 5.12e-05 5.19e-05 1.73e-05

1. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy #persons 210 Facility area 250,000 ft2

Residual Dose Umit None 100 60 30 25 15 10 3 1

Collective mortality 6.64e+01 3.58e-01 2.15e-01 1.08e02 1.08e-02 1.08e-02 1.08e-02 1.09e-02 3.04e-03

b. Building renovation # persons 20

Residual Dose Umit None 100 60 30 25 15 10 3 1

Collective mortality 6.33e+00 3.41e-02 2.05-02 1.02e-03 1.02e-03 1.02e-03 1.02e-03 1.04e-03 3.46e-04

c. Total for working onsite

Residual Dose Umit None 100 60 30 25 15 10 { 3 1

Colctivemortality 7.270+01 3.93e-01 2.36e-01 1.18e-02 1.18e-02 I 1.18e02 I 1.18e-02 1.19e-02 | 3.98e-03

I1. Performing Decon - Mortality for Radiation Exposure

1.
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Table B.49.3 Impact and Cost Calculations - Power Reactor
Structures Case 2

Residuai Dose Umit None 100 60 30 25 15 10 3 1

Bloshleld person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfaces person-rem 0 5.191 5.191 6.598 6.598 6.598 6.598 8.004 8.004

Collective mortaly 0 2.60e-03 2.60e-03 3.30e-03 3.30e-03 3.30e-03 3.30e-03 4.00e-03 4.00e-03

111. Transporting Waste - Mortality for Radiation Exposure

Waste shipment 8.70e-02 person-re

Residual Dose Uiim None 100 60 30 25 15 10 3 1

Bloshield volume (ftA3) 0 0 0 0 0 0 0 0 0

Surfaces volume (ltA3) 0 4093 4093 4554 4554 4554 4554 5014 5014

Building waste shipments 0 11 11 12 12 12 12 14 14

Buildng waste 0 0.957 0.957 1.044 1.044 1.044 1.044 1.218 1.218

Collective mortality 0 4.79e-04 4.79e-04 5.22e-04 5.22e-04 5.22e-04 5.22e-04 6.09e-04 6.09e-04

REFERENCE FACILITY Power Reactor -Structures

[V. Performing Decon - Mortalt for Accidents

Residual Dose Umit None 100 60 30 25 15 10 3 1

Bloshleld pemon-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 9,013 9,013 11,454 11,454 11,454 11,454 13,895 13,895

Collective mor 0 3.79e-04 3.79e-04 4.81e04 4.81e-04 4.81e-04 4.81e-04 5.84e-04 5.84e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose UmRit None 100 60 30 25 15 10 3 1

Total shipments (no 0 I 1 1 1 12 12 12 12 14 14

Total distance (km) 0 17,600 17,600 19,200 19,200 19,200 19,200 22,400 22,400

Collective mortality 0 6.69e.04 6.69e04 17.30e-041 7.30.04 7.30e-04 I 7.30e-04 | 8.51e-04 8.51e-04It



I Table B.49.4.1

Summary Costa for Power Reactor (SM)
Structures Case 2

Disposal Cost - SSOMft3

Rasidual Dose Limit Facility Deo= Survy TOTAL

100 S1324 $0.315 S1.639

60 $1.324 50.315 $1.639

30 S1.690 50.315 $2.005

25 $1.690 $0.315 S2.005

15 S.690 50.315 $2.005

10 S1.690 S0315 52.005

3 52.057 S0315 S2372

1 S2.027 50.403 52.430
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Table B.49.4.2

Summary Costs for Power Reactor (SM)
Structures Case 2

Disposal Cost - s350m3

Residuzal Dose Limit
(mamfy) Facty Decon Survey TOTAL

100 S2.552 30.315 S2.867

60 32.552 30315 S2.867

30 33.056 30.315 S3371

25 33.056 30315 S3371

15 33.056 S0315 S3.371

10 S3.056 S0.315 S3371

3 S3.560 S0315 S3.875

1 S3.560 0.A03 S33963

to3
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Table B.49.5

Statkstcal Mortality - Power Reactor
Structures Case 2

Mortality from Radiation Exposure Mortality finm Accidents

Limit -u-Ds Short Term FatalitiesLimit(Decon &
(mrem/yr) Working Perform Transport Perform Transport TOTAL Transportation)

Onsitc Decon Waste Decon Waste
_- --

100 3.93e-01 2.60e-03 4.79c-04 3.79c.04 6.69c-04 3.97c-01 4.12e03

60 2.36c-01 2.60e-03 4.79e-04 3.79c-04 6.69e)4 2.40c-01 4.12e-03

30 1.18"1 2.60e-03 4.79e-04 3.79c-04 6.69o-04 122-I 4.12c-03

25 9.81e.02 2.60e03 4.79e44 3.79c.04 6.69e-04 1.02.-01 4.12e-03

15 3.93"03 330c-03 522-04 4.81e-04 7.30e-04 8.96G03 5.03c-03

10 3.93e-03 3.30c.03 5Mxe04 4.81e-04 730.-04 8.96.03 5.03e03

3 3.98.03 4.00e-03 6.09e-04 5.84.-04 8.51e-04 1.00e.02 6.05e-03

1 3.98e-03 4.00.03 6.09e-04 5.4e-4 8.51.44 1 .0I02 6.IScO3

SW



Table B.49.6 Impact and Cost Calculations - Power Reactor
Structures Case 2

W
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GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00-04 per rem Fatal work rate 42e&08 per person-h

Exposure duration 70 y Burial site distance 1600 kmn per shipment

Agilturusage rate 2500 Im2 per _ FOl tansport ra_ 3.80-08 per km

REFERENCE FACIL1IY Power Reator - Strnuttres

ResidualDoseLimit None - 100 60 30 25 15 10 3 1

Inital Doe Rate (mrem/y) 6.53e+04 1.00e+02 6.00e+01 3.00c+01 2.50c+01 1.00e+00 1.00e+00 I .00+00 1 .00e+00

Cumulative risk 3.16e-01 1.71e.03 1.02e.03 5.12c.04 4.27e-04 1.71-O05 1.7le-05 1.73c-OS 1.73e-05

L Working Onsite -Mortality for Radiation Exposure

a. Building occpac N persons 210 Facility area 250,000 112

ResidualDoseLimit None 100 | 60 30 25 | 15 10 3 1

Collaecve mortality 6.64e+01 3.58e-01 | 2.15"-I1 1.08.01 I 8.96e02 13.5W3 3.58e-03 1 3.64o-03 3.64o-03

b. Building renovation # persons 20

ResidualDon Limit None 100 60 30 125 15 10 3 1

Collective mortality 6.33e+00 3.41e-02 2.05o-02 1.02e.02 | 8.53eO3 3.410.04 3Ale-04 3.46e04 J_3.46-04

c. Total for working onsite

Residual Dose Limit J None I 100 60 30 1 25 15 10 3 3 1 1
Collective mortality 7.27e+01. 13.93e-01 236.I |O 1.18.e01 9.81-02 3.93e03 3.9303 3.98e"03 |_3.98"03
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Table B.49.6 Impact and Cost Calculations - Power Reactor
Structures Case 2

EL Perfofming Dacon Motality for Radiation Exposure

W

00

Residual Dose limit None 100 60 30 25 15 10 3 1

Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfces person-rem 0 5.191 5.191 5.191 5.191 6.598 6.598 8.004 8.004

Collective mortality 0 2.60e-03 2.60e-03 2.60e-03 2.60e.03 3.30c-03 3.30e-03 4.00e-03 4.00e-03

11L Tranuporting Waste -Mortality for Radiation Exposure _

Waste shipment exposure 8.70c-02 person-rem per shipment

Residual Dose Linit , None 100 60 30 25 15 10 3 1

Bioshield volume (ft3) 0 0 0 0 0 0 0 0 0

Surfaces volume (fA3) 0 4093 4093 4093 4093 4554 4554 5014 5014

Building waste shipments 0 11 11 11 11 12 12 14 14

Building waste prson-rem 0 0.957 0.957 0.957 0.957 1.044 1.044 1.218 1.218

Collective mortality 0 4.79c-04 4.79e-04 4.79e-04 4.79e-04 5.22e.04 522e-04 6.09e-04 6.09e-04

REFERENCE FACtLlTY Power Reactor - Structures

IV. Performing Decon -Mortality for Accidents

Residual Doc Limit None 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfacespersonh 0 9,013 9,013 9,013 9,013 11,454 11,454 13,895 13,895

Collective mortality 0 3.79e-04 3.79e-04 3.79e-04 3.79e-04 4.81e-04 4.81e-04 5.84e.04 5.S4c-04
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Table B.49.6 Impact and Cost Calculations - Power Reactor
Structures Case 2

V. Transporting Wast - Mortality for Accidents

Rosidual Dose Limit None 100 60 30 25 15 10 3 1

Totul shipXnets(no 0 11 11 11 11 12 12 14 14

Total distnce (In) 0 17,600 17,600 17,600 17,600 19,200 19,200 22,400 22,400

coiy morality 6.69e 04 6.69o-04 6.69M04 6.69e.04 7.30eM04 7.30044 8.51e04 8.51e.04

to

i0

I4
'0

0'
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Table B.49.7J

Summary Costs for Power Reactor (SM)
Structures Case 2

Disposal Cost - W5O/fO

Residual Dose Limit Facty Decon Survey TOTAL
(mrem/y)

100 S1324 50315 $1.639

60 S1324 $0315 $1.639

30 $1.324 S0.315 $1.639

25 $1324 50315 $1639

S $1.690 50.315 $2.005

10 S1.690 $0315 52.005

3 S2.057 $0315 $2372

1 $2.027 50.403 $2A30



Table B.49.7.2

Summary Costs for Power Reactor (SM)
Structures Case 2

Disposal Cost - $350/1f3

Residual Dose Limit FaiiyDcn SreTTA
(mremly)tysr

100 32.552 SO.315 S2.867

60 S2.552 S0.315 S2.867

30 $2.552 30.315 32.867

25 S2.552 SO.315 S2.867

15 S3.056 S0.315 33.371

10 S3.056 SO.315 S3371

3 S3.560 S0.315 S3.875

_ _ 3.560 30.403 33.963

W

0
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Table B.49.8

Statistical Mortality - Power Reactor
Structures Cane 2

Motalit from Radation Exposure Mortality from Accidents
Short TermResidual Dosc imit -Fatalities

(mren/yr) Woring Perform Transport Perform Transport TOTAL (Decon &

Onsite Decon Waste Decon Waste Transportation)

100 3.93e-01 2.60e03 4.79e.04 3.79e-04 6.69e-04 3.97e-01 4.12e03

60 2.36c411 2.60e.03 4.79o.04 3.79e 04 6.69e-04 2.40e-O01 4.12"03

30 1.18e-1 2.60e-03 4 79*-04 3.79.04 6.69e-04 122c-01 4.12c-03

25 9.81e-02 2.60.03 4.79.04 3.79e-04 6.69e-04 1.02e-01 4.12c.03

15 5.89c-02 2.60c.03 4.79e-04 3.79e-04 6.69.04 630. 02 4.12e-03

10 3.93c.03 3.30c03 5.22.04 4.81c.04 7.30e.04 8.96e-03 5.03.-03

3 3.98e03 3.30e-03 5.22e-04 4.81e-04 730e-04 9.01.03 5.03e-03

1 3.9803 4.00.03 6 09e-04 5.84-04 8.51c.04 1.00c.02 6.05e-03

1, ,I



V.

w

0

z

Q

Table B.49.9 Impact and Cost Calculations - Power Reactor

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fata 4.2e-08 per person-h

Exposure duration 70 y Burial 1600 km per shipment

Agricultural sage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACIUTY Power Reactor - Structures

Residual Dose Uni (mremly) None 100 60 30 25 15 10 3 1

Inflial Dose Rate (mremly) 6.53e+0 1.00e00 6.00e+0 3.00e+0 2.50e+0 1.50e+0 1.00e+00 1.00e+ 1.00e+00

Cumulative risk 3.16e-01 I1.71-03 1.02e-03 5.12e-04 4.27e-04 2.56e-04 1.71e-05 1.73e- 1.73e-05

1. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # 210 Facilt 250,000 ft2

Residual Dose Umit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mory 6.64e+0 3.58"-O 2.15e-01 1.08e-01 8.96e-02 5.38e-02 3.58e-03 3.64e- 3.64e-03

b. Building renovation- - 20

Residual Dose Umft (mremO) None 100 60 30 25 15 10 3 1

Collective mortality 6.33e+0 3.41e-02 2.05e-02 1.02e-02 8.53e-03 5.12e-03 3.41e-04 3.46e- 3.46e-04

c. Total for working onsite

Residual Dose UmR (mremOy) None 100 60 30 25 15 10 3 1

Collective mortality 7.27e+0 3.93e-01 2.36e-01 1.18e-01 9.81e-02 5.89e-02 3.93e-03 3.98e- 3.98e-03

11. Performing Decon - Mortality for Radiation Exposure

Residual Dose UmKt (mremty) None 100 60 30 25 15 10 J 3 1

Bloshleld person-rem 0 0 0 j_0.000 0.000 |0.000 J 0.000 | 0.000| 0
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Table B.49.9 Impact and Cost Calculations - Power Reactor

Surfaces person-rem 0 5.191 5.191 [ 5.191 5.191 5.191 6.598 6.598 8.004

Collective mortality 0 2.60e-03 2.600e-0312.60e-03 2.60e.03 2.60e-03 3.30e-03 13.30e. 4.00e-03

111. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70e-02 person-r

Residual Dose Umit (mrem/y) None 100 60 30 25 15 10 3 1

Bioshield volume (ft3) 0 0 0 0 0 0 0 0 0

Surfaces volume (ftA3) 0 4093 4093 4093 4093 4093 4554 4554 5014

Building waste shipments 0 11 11 11 11 11 12 12 14

Building waste person-rem 0 0.957 0.957 0.957 0.957 0.957 1.044 1.044 1.218

Collective mortality 0 4.79e-04 4.79e-04 4.78e904 4.79e-04 4.79e-04 5.22e-04 5.22e- 6.09e-04

REFERENCE FACIUTY Power Reactor - Structures

IV. Performing Decon - Mortalt for Accidents

Residual Dose Umit (mrem/y) None 100 60 30 25 15 10 3 1

Bloshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 9,013 9,013 9,013 9,013 9,013 11,454 11,454 13,895

Collective mortality 0 3.79e-04 3.79e-04 3.79e-04 3.79e-04 3.79e-04 4.81e-04 4.81e- 5.84e-04

V. Transporting Waste - Mortality for Accidents

ResidualDoseUmit(mremly) None 100 60 30 25 15 10 3 1

Total shipments (nowashing) 0 11 11 11 11 11 12 12 14

Total distance (kn) 0 17,600 17,600 17,600 17,600 17,600 19,200 19,200 22,400

Collective mortality 9 6.69-04 6.69e-04 6.6e-4 6.699-04 6.69e-04| - 7.30e-04 7.30e-| 8.51e-04

11.
I.



Table B.49.10.1

Summary Costs for Power Reactor (SM)
Structures Cae 2

Diposal Cost - SS0/ft3

Residual Dose Limit FlityDsoon Survey TOTAL
(m rmnfy)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100 S1324 50315 $1.639

60 S1324 S0315 SI.639

30 S1324 S0315 $1.639

25 $1324 SO315 i1.639

15 $1324 S0315 SI.639

10 31.690 50315 $2.005

3 S1.690 S0315 S2.005

1 31.690 SOA03 S2.093

W
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Table B.49.10.2

Summary Costs for Power Reactor (SM)
Structures Case 2

Disposal Cost - S3501ft3

Residual Dose Limit Facility Suvey TOTAL
(MrMJ/) SureycOTA

100 S2.552 $0.315 S2.867

60 $2.552 S0315 S2.867

30 S2.552 $0.315 S2.867

25 $2.552 S0315 S2.867

15 $2.552 S0.315 S2.867

10 $3.056 $0.315 $3371

3 S3.056 S0.315 S3371

I S3.056 50.403 S3.459

W

,,
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Table B.50.1

Incremental Impacts - Power Reactor - Structures Case 3

Pent Value Cost (SM Cost (SM) perNet Heafth Benefit
Raidual l)OS Rate Long-Ten Shodl-Teml Net Healft
Reduction (mrem/yr) Disposal Disposal Fablites Fatates Benefit DipOl Disposa

@ S50/fl3 @ WOMB Avac Incufed @ S50/f13 @ S3WOMB3

60 < 25 S0366 S0.504 438e02 9.10e 04 429e-02 S8.539 $11.76

25 < 15 S0366 S0504 1.84-02 9.10e04 1.75e-02 S20.890 S28.77

15 < 3 S0366 S0.S04 1.07e.02 9.10e-04 9.83e-03 S372 S513

z

%0
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Table B.50.2

Statistical Mortality - Power Reactor
Stnzcturea Case 3

4

0
00

Mortality from Radiaton Exposur Mortaity from Accidents Short Term
Residual Dose Limit - Fatalites

(Mraw/yr) Worldng Perfonn Transport Perform Transport TOTAL (Decon &

Onsitc Decon Waste Decon Waste Transportation)

100 7.68o-02 2.60c.03 4.79e-04 3.79t-04 6.69e-04 8.09c02 4.12e-03

60 4.61e-02 2.60e-03 4.79c.04 3.79e-04 6.69c-04 5.02c-02 4.12e-03

30 2.30"03 3 .30e-03 5.22e-04 4.81e-04 7.30.-04 7.34e03 5.03e-03

25 2.30e-03 3.30e-03 5.22e04 4.81e-04 7.30e-04 734c-03 5.03c.03

1 5 230c-03 3.30e-03 5.22.04 4.81e04 730e.04 734e03 S.03e03

10 2.30-03 330e-03 522e-04 4.8le-04 7.30e-04 734e03 5.03e"03

3 2.34e03 4.00-e03 6.09c.04 5.84c-04 8.5le-04 8 .38e-03 6.05e43

1 7.79e-04 4.00e.03 6.09O-04 5.84-04 8.5 le-04 6.82c-03 6.05.-03

,.I ,
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Table B.50.3 Impact and Cost Calculations - Power Reactor
Structures Case 3

GENERJC ASSUMPI'ONS:

Fatal cancer nsk rate 5.00*e04 pr rem Fatal work rate 4.20-0S per person-h _

Exposure duration 70 y Butial site 1600 km per shipment

Agriculural usage rate 2500 m2 per Fl transport 3.8ROR per km

RZFERENCE FACILITY Power Reactor - St tres

ResidualDos"Linit(mnimn/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (nremly) 6.53e+04 1.00e+02 6.00c+01 3.00e+00 3.00e+00 3.00.+00 3.00c+00 3.00c+00 1 .00e+10

Cumulative risk 3.16e.01 1.71.43 1.02.403 5.12.4)S 5.12e.05 5.12.4)5 5.12e-05 5.19e.0S 1.73c.05

L Working Onsite - Mortality for Radiation Exposure

a Building occupncy N persons 25 Facility area 250,000 fl2

ResidudDoseLimit(nly) None 100 60 30 25 15 10 3 1

Collective mortality 791e+00 4 127c02 2.36e.2 128.4)3 1.28. e-0 122e-03 1.30e.03 433o 04

b. Building renovation # persons 20 _

RoidualDo" Limit(nremly) I None 100 60 30 1 25 1 5 10 3 1

Collective mortality 6.33e+00 3.410.42 12.05e.4 1.02.403 J 1.020.23 1.02.03 1.0243 1.04"3 3A6o-04

c. Total for wofrking onsite _

Res iNone 1 100160 30 25 15 10 3 1

Collective mortality 1.42c+01 J_7.68e-02 14.61e42 j 2.30.43 | 230.4)3 12304)3| 230.403 | 2.34.403 17.79e04

IL Performing Decon - Mortality for Radiation Exposur

a
9
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Table B.503 Impact and Cost Calculations - Power Reactor
Structures Case 3

Rasidual Dose Limit (rremny) None 100 60 30 25 15 tO 3 1

Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfaces person-ran 0 5.191 5.191 6.598 6.598 6.598 6.598 8.004 8.004

Collective mortality 0 2.60.03 2.60e"03 3.30e-03 330e.03 3.30e"03 330e-03 4.00e-03 4.00003

IL Transponting Wase - Mortality for Radiation Exposure

Waste shipment exponire 8.70e02 person-ren per shipment=

Residual Dosc Lunit (mrem/y) None 100 60 30 25 15 10 3 1

Bioshield volume (ft-3) 0 0 0 0 0 0 0 0 0

Surfaces volume (ftA3) 0 4093 4093 4554 4554 4554 4554 5014 5014

Building waste shipments 0 11 11 12 12 12 12 14 14

Building waste person-ran 0 0.957 0.957 1.044 1.044 1.044 1.044 1.218 1.218

Collective mortality 0 4.79.04 4.79e-04 522e-04 5.22e-04 5.22o.04 52e-04 6.09e-04 6.09e-04

REERENCE FACILIIY Power Reactor - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mreany) None 100 60 30 25 15 10 3 1

Bioshikld person-h 0 0 0 0 0 0 0 0 0

Surfacesperson-h 0 9,013 9,013 11,454 11,454 11,454 11,454 13,895 13,895

Collective mortality 0 3.79c-04 3.79e.04 4.8le-04 4.81e.04 4.S le04 4.81l-04 5.S4-04 5.84c.04

V. Transporting Waste - Motality for Accidents

ResidualDoseLiinit(mremly) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 11 1 1 12 12 12 12 14 14

Total distance (kmn) 0 17,600 17,600 19,200 19,200 19,200 19,200 22,400 22,400

Collective modality 0 6.69e-04 6.69e-04 | 7.30e-04 7 |30e0 7.3004| 7.30e"04 8.51e-04 8.5le-04
... *,,t-
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Table B.50.4.1

Summary Costs for Power Reaetor (SM)
Stroctures Case 3

Disposal Cost - S50MB3

Resid(umlDose)Limit Facility Downi Sfrvey TOTAL

100 S1324 30315 31.639

60 S1324 30.315 31.639

30 S1.690 30315 S2.005

25 31.690 S0.315 S2.005

15 SI.690 30315 S2.005

10 S1.690 30315 S2.005

3 32.057 S0O315 32.372

1 32.027 30.403 S2.430

z
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Table B.50.4.2p

W
0

I_
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Summary Costs for Power Reactor (SM)
Structures Case 3

Disnosal Cost - S3501ft3

Residual Dose Limit Facihty Dcon| Survey TOTAL
(mnrcm/y)

100 S2.552 50315 52.867

60 52.552 $0.315 52.867

30 S3.056 SO.315 53371

25 53.056 50315 $3.371

15 53.056 $0.315 53.371

10 S3.056 SO.315 S3.371

3 $3.560 $0.315 S3.875

1 $3.560 50.403 S3.963

I,
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Table B.50.5

Statistlcal Mortality - Power Reactor
Strectures Case 3

R Mortality fiom Radiation Exporwe Moraity fromn Accidents
Reiidut -Dow Short Term Fatalities

(mrm/yr) Working Perform Transpot Perform Transorrt Dation)
Onshte Deon Waste Dewon Wast

100 7.6ge-02 2.60c.03 4.79o-04 3.79D.04 6.69t.04 8.09e-0 4.12.03

60 4.61e.02 2.60c-03 4.79e-04 3.79e-04 6.69e.04 5.02e-0 4.12.03

30 2.30-02 2 60e-03 4.79c.04 3.79e.04 6.69e-04 2.72-0 4.12"03

25 1.92e-02 2.60o.03 4.79e-04 3.79e904 6.69e-04 2.33,.0 4.12e.03

15 7.68.04 330e.03 5.22v04 4.Sle-04 730es04 .S0oe-o 5.03e03

10 7.68e-04 330c-03 522e-04 4. 8104 7.30e-04 5.S0-0 5.03e03

3 7.79e-04 4.00s03 6.09"e04 5.84e-04 8.5 0N4 6.82e*0 6.05"03

1 7.79e-04 4.00e03 6.09ks04 5.84e-04 8.5le-04 6.82e-0 6.05e-03

w

z
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Table B.50.6 Impact and Cost Calculations - Power Reactor
Structures Case 3

GENERIC ASSUMPTIONS:

Fatal cancer isk rate 5.00e.04 per rei Fatal 4=2" per pe=o-h

Exposure duration 70 y Burial site 1600 kn per shipment _ _ _

Agricultural usag rate 25W m2 per I Fa 3.be48 per kan

REFERENCE FACILITY Power Reactor - Structures

Residual Dose Limit (mnu/y) Nonw 100 60 30 25 15 10 3 1

Initial Dose Rate (nrem/y) 6.53e+04 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.00400 1.00* 00 1.0004 1 .00.00

Cumulative risk 3.16e-Ol 1.71e-03 1.02c-03 5.12e-04 4.27e-04 1.71e-05 1.71e05 1.73e-0 1.73e-05

I. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy #persons 25 Facility area 250,000 fl2

Residual Dose Limit (Inu/my) None 100 60 30 25 15 10 3

Cl5mortality 791.400 4.270-02 2.56e-02 1.28c 02 1.07c^02 4.27e-04 4.27e-04 4.330-0 4.33c-04

b. Building renovation persons 20

ResidualDoseLimit(Mremwy) None 100 60 30 25 15 10 3

Collective mortality 6.33e+00 3.41e-02 2.05e-02 1.02e-02 8.53e-03 | 3.41e-04 3.41c-04 3A6C 3.46e-04

c. Total for working onsute

ResidualDoseLimait(mremly) None 100 60 30 25 | 15 10 ]o | I

Collecive mortality 1.42c+01 7.68402 14.610-02 2.30o.02 1.92e-02 17.68c-04 7.68.04 J7.79e.0 7.79e-04

IL Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit (mremiy) |Non 100 60 30 25 15 10 3 1

v
<
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Table B.50.6 Impact and Cost Calculations - Power Reactor
Structures Case 3

Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfaces person-rem O 5.191 5.191 5.191 5.191 6.598 6.598 8.004 8.004

Collective mortality O 2.600 03 2.60e-03 2.60__03 2.60__03 330e03_ 330-03 4.00e_0 4._0e__3

Ml Transporting Wast - Mortality for Radiation Exposure

Waste shipment exposure 8.70e-02 person-rem per shipment

Residual DoseLimit (mM/y) None 100 60 30 25 15 10 3 1

Bioshield volme (ftA3) 0 0 0 0 0 0 0 0 0

Surfaces volume (flA3) 0 4093 4093 4093 4093 4554 4554 5014 5014

Building waste shipments 0 I 11 11 1 12 12 14 14

Building wat person-rem 0 0.957 0.957 0.957 0.957 1.044 1.044 1.218 1.218

Collective mortality 0 4.79e-04 4.79e.04 4.79c.04 4.79e44 5.22e.04 5.22e404 6.090 6.09e-04

REFERENCE FACIITY Power Reactor - Structures

IV. Performing Deeon -Mortality for Accidents

Residual Dose Limit (mnmy) None 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 9,013 9,013 9,013 9,013 11,454 11,454 13,895 13,895

Collective mortality 0 3.79e44 3.79e-04 3.79e-04 3.79e-04 4.81e-04 4.Sle404 5.84e-0 5.84e44

V. Transporting WaSte -Mortlity for Accidents

Residual Dose Limit(mre/y) None 100 60 30 25 1 5 10 3 1I

Totalshipments(nowashing) 0 11 11 11 11 12 12 14 14

Total distance (In) 0 17,600 17,600 17,600 17,600 19,200 19,200 22,400 22,400

Collective mortality 0 6.69-04 6.6904 6.69e%44 6.69e-04 7.30e-04 7.30e-04 8.551e-0 8.5 le04

w
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Table B.50.7.1z

'0

Summary Costs for Power Reactor (SM)
Structures Case 3

Disposal Coat - SSO/ft3

Residual Dose Iamit .
Residua Facility Decon Survey TOTAL

100 51324 £0315 S1.639

60 $1324 50.315 S1.639

30 $1324 S0.315 $1.639

25 $1.324 50.315 $1.639

15 S1.690 50.315 52.005

10 51.690 £0315 S2.005

3 S2.057 £0315 52372

1 S2.027 50.403 S2430
tz0%
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Table B.50.7.2

Summary Costs for Power Reactor (SM)
Struetures Case 3

Isposal Cost - W3OMB

Residual Dosw Limit Facility SUM TOTAL
(mrem/y) Deeon

100 52.552 S0315 S2.867

60 $2.552 $0315 $2.867

30 $2.552 $0.315 $2.867

25 52.552 $0.315 S2.867

15 53.056 S0.315 53371

0 S3.056 $0.315 53.371

3 S3.560 $0315 53.875

1 S3.560 SOA03 S3.963

W
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I Table B.50.8

Statistcl Mortaity - Power Reactor
Structures Case 3

Mortality from Radiation Exposure Mortality from Accidents
Residual Dowe Limut - Short Term Fatalities

(nmen/yr) Working Perform Transport Perform Transpor TOTAL T(con )
Onsite Decon Waste Deo Wastc

a -_

100 7.68e02 2.60c-03 4.79e-04 3.79c4 6.69e-04 S.09e.02 4.12.03

60 4.61e.02 2.60-03 4.79e-04 3.79e4 6.69e-04 5.02c-02 4.12c-03

30 2.30.02 2.60c-03 4.79.04 3.79.4 6.69e-04 2.72e-2 4.12.43

25 1.92e.02 2.60.03 4.79c.04 3.79. 6.69c.04 2.33.42 4.12403

1 5 1.15e2 2.60.43 4.79.44 3.79e0 6.69e-04 1.56.42 4.12o-03

10 7.68e-04 330.03 5.22e-04 4.81c-0 7.30o-04 5.80.3 5.03e-03

3 7.79o-04 330e-03 522c.04 4.8l14 730c-04 5.81.43 5.03403

1 7.79.4 4.00.43 6.09e.04 5.84e0 8.51.e4 6.82.03 6.05.403
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Table B.50.9 Impact and Cost Calculations - Power Reactor
Structures Case 3

GENERIC ASSUMPITONS:

w

,0

Fatal cancer risk rate 5.0O04 Per rem Fatal 4.2e08 per person-h =

Exposure duration 70 y Burial site 1600 km per shipment

Agriculturnl usage late 2500 m2 per Fatal 3.8e.03 per km

REFERENCE FACILMIY Power Reactor - Structures

ResidualDose Limit (mrem/y) None 100 60 30 25 15 10 3 1

nitil Dose Rate (mrem/y) 6.53e+04 1.00c+02 6.00c+01 3.00e+01 2.50c+01 1.500+01 1.OOe+00 1.OOe+ I.OOe+00

Cumulative risk 3.16e-01 171e.03 1.02c03 5.120-04 4.27e-04 2.56e-04 1.71e-05 1.73e-0 1.73e-O5

L Working Onsite - Motality for Radiation Exposure

a. Building occupancy Npersons25 Facility area 250,000 f12

ResidualLDoseLimit(mten/y) None T 100 60 30 25 1 5 10 3 1

CoTlective mortality 7.91e+00 4.27e-02 2.56 02 1.28.02 1.07e 02 | 6.40e-03 4.27e-04 4.330| 433.04

b. Building renovation # persons 20

ResidualDoswLimit(mremly) None 100 60 30 25 J 15 10 3 J 1

Collective mortality |633e+001 3.41e-02 | 2.05Oe02 1.02"02 8.53e-03 | 5.12.03 3.4le-04 363A6-01 3.46_04

c. Total for working onsite

Residual DoseLimit(mrem/y) 100 60 30 25 15 10 I3 |

Collective mortality 11.42e+01 1 7.68e | |02 I___0 |.2 1.15e02| 7.6804 7.79e-01 7.79e-04

IL Performing Decon - Mortality for Radiation Exposure

ResidualDoseLimit(mrnnly) | None 100 | 60 30 25 15 10 3 |
.46I
0O
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Table B.50.9 Impact and Cost Calculations - Power Reactor
Structures Case 3

Bioshield person-remn 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surficcs penson-ran 5.191 5.191 5.191 5.191 5.191 6.598 6.598 8.004

Collective mortality O 2.60e-03 2.60e-03 2.60e.03 2.60e 03 2.60.03 3-30O03 3.30c-0 4.00o.03

IIL Transporting Wasc -Mortality for Radiation Expose

Waste sipment exposwe 8.70e-02 person-rem per shipment

Residual Dose Linit (mrem/y) None 100 60 30 25 15 10 3 1

Bioshield volume (t13) 0 0 0 0 0 0 0 0 0

Surfaices volume tfl^3) 0 4093 4093 4093 4093 4093 4554 4554 5014

Building waste siipments 0 11 11 11 11 11 12 12 14

Building waste person-rem 0 0.957 0.957 0.957 0.957 0.957 1.044 1.044 1218

Collective mortality 0 4.79 4.79e4.79e04 4.79e-04 4.79e-04 5.22e-04 5.22e-0 6.09e*04

REFERENCE FACILTY Power Reactor - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Linit (mrem/y) None 100 60 30 25 15 10 3 1

Biohield person-h 0 0 0 0 0 0 0 0 0

Surfiac person-h 0 9,013 9,013 9,013 .9,013 9,013 11,454 11,454 13,895

Collective mortality 0 3.79e-04 3.79c.04 3.79c-04 3.79e-04 3.79e.04 4.81e-04 4.81"0 5.84o.04

V. Transporting Waste. Mortality for Accidents

ResidualDoseLimit(mremn/y) None 100 60 30 25 15 10 3 1

Totalshipments(nowashing) 0 11 11 11 11 11 12 12 14

Total distance (kin) 0 17,600 17,600 17,600 17,600 17,600 19,200 19,200 22,400

Collective mortality 0 6.69e.04 6.69e-04 6.69c-04 6.69e-04 6.69e.04 7.30e-04 7.30e-0 8.51e-04

0

.,
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Table B.50.10.1

Summary Cots for Power Reacor (SM)
Structures Ca" 3

Dhisual Cost - WOMBft

Residua Dose Limit (mfy) Fbacility Deon Survey TOTAL

100 S1.324 $0315 S1.639

60 S1324 $0315 S1.639

30 S1324 SO.315 S1.639

25 S1.324 $0315 S1.639

15 $1324 S0315 $1.639

0 S1.690 $0.315 S2.005

3 S1.690 $0.315 S2.005

I S1.690 .OA03 S2.093

W
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Table B.50.10.2

. O."

9

Summary Costs for Power Reactor (SM)
Structures Case 3

Disposal Cost - S350/ft3

Rsidual Dose Limit Fa.tyDc Survey TOTAL

100 52.552 S0315 _ 2.867

60 S2.552 S0315 S2.867

30 S2.552 S0315 52.867

25 S2.552 50.315 S2.867

15 S2.552 $0.315 S2.867

10 ; 3.056 S0.315 S3.371

3 S3.056 SO.315 S3.371

1 S3.056 S0.403 $3A59

W
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Table B.51.1

Incrmental Impacts - Uranium Fuel Fabricaton Facility - Structures Case 1

Present Value Cost (SOM) T Cost (OM per Net Health Benefit
Residual Dose Rat LongFterm Sho Tati m Net Healh

Reddon____@ Fatalities Fatliie Beneft
Reduction r Disposal Disposal Averted Incurred . Dinx Disposal

S501R3 @ 350Mf3 @ S50/ft3 @ W3O0MfB

60 < 25 S1.015 S1.606 2.14c+00 3.19e-03 2.14e+00 S0.475 S0.751

25 < 15 S1.022 ; 1.613 8.920+01 3.19e"03 8.89e901 Sl.149 S1.814

15 c 3 SI.048 S1.639 535e-01 3.19e.03 532c-01 S1.969 $3.079

9
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a'I Table B.51.2

Statistical Mortali - Uranium Fuel Fabrication Facility
Structures Case 1

w

Mortality from Radiaton Exposure Modality from Accidents
Residual Dose Limit

(mrenlyr) Working Perform Transport Perform Transport Short Term Fatalities

Onsite Daecon Waste Daeon Wadse TOTAL (Decon &
_ _ _ _ _ _ _ _________ wage____WNW Transportation)

100 2.14e+00 0.00e+00 0.00c+00 0.00c+00 0.00e+00 2.14c+00 O.OOc+00

60 2.14c+00 0.00c+00 0.oo0+00 O.oo+00 0.00o--00 2.14e+00 0.00c+00

30 3.57e-05 0.00c+00 0.00e+00 0.OOe+oo o.Oc+ 3 57e"05 0.00c+00

25 3.57c-05 2.39e-03 8.70e.05 3.48*-04 3.65c-04 3.22e-03 3.19e"03

I 3.57eO05 2.39e03 8.70e-50 3.48c-04 3.65e-04 322c-03 3.19e"03

10 3.57e45 2.39e-03 8.70e-05 3.48c-04 3.65S-04 3.2203 3.19c-03

3 3.57.-05 2.39c-03 8.70-O05 3.48e04 3.65-04 3.22c-03 3.19e-03

1 3.57.-O5 2.39-O3 8.70e05 3A8e.04 3.65e-04 3.22.03 3.19e-03
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Table B.513 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case I

GENEUC ASSUMPTIONS:

Fatal cancer risk raft 5.00e-04 p rem Fatal work rate 42-8 per person-h

Exposure duration 70 y Burial site distance 1600 km per shipment _

Agicultnl usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km

REFERENCE FACUIUY Uranhinn Fuel Fabrication Facility -Stnictum

Residual Dose Linit (mrmnty) None 100 60 30 25 1_ 10 3 1

tal Dose Rate (mremfy) 3.15.+07 6.00O+01 6.00e+01 1.00e-03 1.OOe-03 1.00e-03 1.OOe-03 1.00e-03 1.00*-03

Cumulative risk 1.10+03 2.10e-03 2.10e-03 3.50-OS 3.504-O 3.50.-OS 3.50.-08 3.50e-08 3.50e-08

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 1000 Facility ar 240,000 f2

Refidual Dose Limit (mem/y) None 100 60 30 25 1 S 10 3 1

Collective mortality 1.10.406 2.10.00 2.10e+00 3.50e-O5 3.50.-OS 3.50e-05 3.50e-05 3.50.-OS 3.50.5S

b. Building renovation perons 20

ResidualDoseLimit(niremly) None 100 60 30 25 15 10 J 3 1

Colectiv mortality 2.21e+04 420e-02 420-2 7.00e.07 7.00eO7 7.00e-07 7.00o-07 7.00e07 7.00o-07

c. Total for norking onsite

ResidualDoseLimit(mremly) None 100 60 30 25_| 1S 10 3 I

Collective mortality 1.13e+06 2.14e+00 2.14el00 3.57.-O5 3.57.-OS | 3.57e-0S 3.57-05 | 3.57.-OS 3.57e-0S

ILPerforming Decon - Mortality for Radiaton Exposur
I"
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Table B.51.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1

Rcsidual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Surfa person-em 0 0.000 0.000 0.000 4.778 4.778 4.778 4.778 4.778

Collective mortality 0 0.00e+00 O.OOe+00 0.OOe+00 2.39e-03 2.39e.03 2.39e-03 2.39e-03 2.39e.03

I Transporting Waste - Mortality tfr Radialion Expostur

Waste shipment exposure 2.900-02 person-rem per shipment

Residual Dose Limit (mremy) None 100 60 30 25 15 10 3 1

Surfices volume (fl^3) 0 0 0 0 1,970 1,970 1,970 1,970 1,970

Building waste shipments 0 0 0 0 6 6 6 6 6

Building waste person-rem 0 0.000 0.000 0.000 0.174 0.174 0.174 0.174 0.174

Collective mortality 0 O.OOe+O0 0.OOc+00 O.OOe+O0 8.70e-05 8.70"05 8.70e-05 8.70e-5 8.70e-05

REFERENCE FACILITY Uranium Fuel Fabrkation Fclity - Strucures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Surfices person-h 0 0 0 0 8,295 8,295 8,295 8,295 8,295

Collective mortality 0 0.00e+00 0.OOe+00 0.00+00 3A8cO4 3A8e-04 3.48 404 3A804 3.48c-04

V. Transporting Waste - Mortality for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 0 0 0 6 6 6 6 6

Total distance (kmn) 0 0 0 0 9,600 9,600 9,600 9,600 9,600

Collective mortality 0 .OOc+00 0.OOe+OO |.OOe+00 3.65e-04 | 3.65.04 | 3.6S04 |3.65e-04 | 3.65e04

4a
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Table B.51.4.1

Summary Costs for Uranfum Fuel Fabrication Facftl (SM)
Structures Case I

Disposal Cost - S50/U3

Residual Dosn Limit Facility Decon Survey TOTAL
(mrmny)

100 S0.000 50.129 S0.129

60 50.000 S0.152 $0.152

30 SU.000 S0.154 S0.154

25 -1.013 S0.154 51.167

15 S1.013 $0.163 51.176

10 51.013 50.163 $1.176

3 S1.013 50.198 $1.211

1 51.013 50.198 $1.211

-4
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Table B.51.4.2

Summam Costs for Uranium Fuel Fabrication Facllity (SM)
Structures Case I

Disposal Cost - S3MU/

Residual Dose lmt Faciity Dmm Survey TOTAL
(mrem/y)

100 $0.000 $0.129 S0.129

60 S0.000 SO.152 SO.152

30 $0.000 $0.154 $0.154

25 $1.604 50.154 S1.758

15 $1.604 S0.163 $1.767

10 £1.604 50.163 S1.767

3 $1.604 S0.198 S1.802

1 S1.604 $0.198 $1.802
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Table B.51.5

Stathtieal Mortality - Uranium Fuel FabrIcation Facility
Structures Case I

Mortality fiom Radiation Exposure Mortality from Accidents
Residual Dose Limit

(Inmrelyr),Wdn Short Term Fataities
Worldng Perform Transport Perform Transport TOTAL Shrer &

Onute Dewon Waste Deon Waste Transportation)

100 8.93.O01 0.00e+00 0.00e+00 O.OOe+00 0.00e+00 8.93-O01 0.00+e00

60 8.93e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.93e-O 0.00e+00

30 8.93e.1- 0.00e+00 0.00e+00 0.00e400 0.00e+00 8.93e-01 0.O0e+00

25 8.93"IO0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.93e"1 0.00e+00

15 3.57.-OS 2.39e"03 8.70e-05 3.480-04 3.65e44 322e-03 3.19.03

10 3.57e-0S 2.39.03 8.70-O5 3A.8e04 3.65e-04 3.22-03 3.19e-03

3 3.57.-OS 2.39-03 8.70e-05 3A8c-04 3.65e-04 322e-03 3.19e-03

I 3.57 -O05 2.39e03 8.70-O05 3.48O.04 3.65e.04 3.22e.03 3.19e.03

w
bd
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Table B.51.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 428O8 per person-h

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8e4S per km

REFERENCE FACILrfY Uranium Fuel Fabricatiou Facility -Sthrest

Residual Dose Timit (mrtm/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 3.15c407 2.50e+01 2.50e+01 2.50e+01 2.50e+0l 1.OOe-03 1.00e-03 1.00e-03 1.00e-03

Cumulative risk 1.10e+03 8.75c-04 8.75e044 8.75c-04 8.75e-04 3.50e-08 3.50e-08 3.50e-08 3.50e48

I. Working Onsite -Mortality for Radiation Exposure

a. Building occupancy # persons 1000 Facility area 240,000 R12

ResidualDoseLimit(mremny) None 100 60 30 25 15 10 3 1

Collective mortality 1i.10e06 8.75.-01 8.75e-01 8.75"IO 8.75e-01 3.50-O05 350-O 3.50e-05 3.50.-05

b. Building renovation # persons 20

Residual Dose Linit (mmn/y) None 100 60 130 25 15 10 3 1

Collective mortality 2.21e+04 1.75e02 | .75e-02 l.75.02 1.75e-02 7.00oe-07 7.00o-07 7.00e"07 7.00e-07

c. Total for working onsite

Residual Dose Limit (mreny) None 100 60 | 30 25 15 10 3 1

Collective mortality 1.13e+06 8.93e-Ol 8.93e 8.93e4.1 8.93e-Ol 3.57e-05 3.57e4-S 3.57.o5 3.57e-0S

1L Performing Decon - Mortality for Radiation Exposure

q
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Table B.51.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1

Residual Dose Limit (nmirey) None 100 60 30 25 15 10 3 1

Surface person-rei 0 0.000 0.000 0.000 0.000 4.778 4.778 4.778 4.778

Collective mortality 0 0.OOe+00 0.00.e00 0.OOe+00 0.00e+00 2.39o.03 2.39e-03 239e-03 2.39e-03

M Transporting Waste - Mortality for Radiation Exposure

Waft shipment exposure 2.90e.02 person-rem per shipment

Residual Dose Limit (mremiy) None 100 60 30 25 15 10 3 1

Surfaces volume (ft3) 0 10,185 10,185 10,185 10,185 1,970 1,970 1,970 1,970

Building waste shipments 0 0 0 0 0 6 6 6 6

Building waste person-ren 0 0.000 0.000 0.000 0.000 0.174 0.174 0.174 0.174

Collective mortality 0 0.OOe+00 0.00e+00 O.00e+00 0.00+400 8.70e 05 8.70e-O5 8.70e.05 8.70e.05

REFERENCE FACILITY Uranium Fuel Fabrication Faclfft - Strutures

IV. Performing Decon - Mortality forAccidents

Residual DosLimit (mremly) None 100 60 30 25 1S 10 3 1

Surfaces person-h 0 0 0 0 0 8,295 8,295 8,295 8,295

Collective mortality 0 0.00e+00 0.00OOe0 0.00e+00 0.00e00 3.48.04 3.48e 3.48e-04 3.48e.04

V. Transporting Waste - Mortality for Accidents

ResidualDose Limit (mmny) None 100 60 30 25 15 10 3 1

Totalshipments(nowashing) 0 0 0 0 0 6 6 6 6

Total distance (kin) 0 0 0 0 0 9,600 9,600 9,600 9,600

Collectivemortality - 0 0.00 O0 0.00*00|O.00.+O.0 0.00 |0 3.65c04 | 3.65e-04 |3.65e-04 3.65e-04

I
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Table B.51.7.1

Summway Costs for Uranium Fuel Fabrkatiou Failiy (SM)
Struct Cam I

Disposal Cost - S50/ft3

Residual Dose Limit Facility Decon Survey TOTAL

100 50.000 SO.129 50.129

60 S0.000 50.152 S0.152

30 50.000 SO.154 $0.154

25 SO.000 50.154 So.154

15 $1.013 SO.163 $1.176

10 $1.013 $0.163 $1.176

3 51.013 $0.198 S1.211

I S1.013 S0.198 $1211

V q



Table B.51.7.2

Summary Cosh for Uranium Fuel Fabrication Fcility (SM)
StrNuCtrs Case I

,, sposal Cost - M35/3

esuaDOS Facility Decon Survey TOTAL

100 S0.000 S0.129 S0.129

60 $0.000 S0.152 50.152

30 $0.000 30.154 $0.154

25 s0.000 30.154 50.154

15 SI.604 30.163 S1.767

10 S1.604 50.163 31.767

3 S1.604 $0.198 SI.802

I S1.604 30.198 S1.802

w
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9 Table B.51.8

Statistical Mortality - Uranlum Fuel Fabrication Facility
Structures Case I

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

(mnyt) Working Perform Transport Perform Transport TOTAL Short Tem Fatalies
Onsite Decon Wase Decon Waste T(Deon)

100 3.57c+00 0.00c+O0 0.00c+00 0.00e+00 0.00e+00 3.57e+00 0.OOe+00

60 2.14e+00 0.00e+00 0.00e+00 0.00e+00 0.OOc+00 2.14c+00 0.00e+00

30 1 .07c+00 0.00e+00 0.00e+00 0.00c+00 0.00e+00 1 .07e+00 0.OOc+00

25 5.36e-01 0.00e+00 0.00e+00 0.00c+00 0.00e00 5.3601 0.00e+00

15 536I00 0.00e40 0.00e00 0.00c+00 0.00c+00 536c01 0.00e+00

10 3.57e05 2.39c-03 8.70a.05 3ASe-04 3.65O-04 3.22c-03 3.19e-03

3 3.57e05 2 39e03 8.70e05 3A~04 3.65c04 3.03 3.19GO3

1 3.57e.05 2.39e-03 8.70e-05 3A48C04 3.65e-04 3.22e03 3.19e-03
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Table B.51.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1

GENERIC ASSUMIONS:

Fatal cancer risk rate 5.00o-04 per rem Fatal work rate 42.-OS per person- =

Exposure duration 70 y Burial site distance 1600 km per

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8O 08 per km

REFERENCE FACILTY Uranium Fael Fabrkation Facility- Strutures

Residual Dose Limit (memIy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mmfy) 3.15e+07 1.00e+02 6.00e+0 3.00c+01 5.25414 5.25c-04 1.00e-03 1.00e-03 1.OOo03

Cumulative risk 1.10e+03 3.50e-03 2.Oe0-O 1.05e403 3.50e.08 3.50.O08 3.50OS08

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy #persons 1000 Facility area 240,000 fl2

Residual Dose Limit (mrm/y) None 100 | 60 30 25 15 1| 0 3 |

Collective mortality 1.10+06 3.50e+00 12.10e0 1.05e+00 | 5.25-O01 | 5.25.01| 3.50e-OS 13.505-O 3.50-OS

b. Building rnowvation # persons 20

Residual Dose Limit (min~y) |None 100 60 30 | 25 15 10 3 1

Collective mortality 2.21e+04 7.00.-02 j4.20.-0| 2.10-e02 1.05e-02 | 1.05-2| 7.00"07 j7.00"-07 7.00.-07

c. Total for working onsite

ResidualDoseLimit(mrem/y) None 100 | 60 30 25 1 5 10 | 3 1

Collective mortality 1.13e006 3.57e+00 2.146+0j 1.07.400 5.36e-01 5.36-O01 13.57e-5 13.57e-051 3.57e-05

11. Performing Decon - Mortality for Radiation Exposure

I
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Table B.51.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case I

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Surfilocs person-rem 0 0.000 0.000 0.000 0.000 0.000 4.778 4.778 4.778

Collective mortality 0 O.00+00 I0.00e0 0.00+00 0.00+00 0.00e00 2.39.-03 2.39o-03 2.39e-03

IlL Transporting Waste - Mortality for Radiation Expure

Waste shipment exposur 2.90e-02 person-rem per shipment

Residual Dose Linit (mreml/y) None 100 60 30 25 15 10 3 1

Surfaces volume (ft^3) 0 0 0 0 0 0 1,970 1,970 1,970

Building waste shipments 0 0 0 0 0 0 6 6 6

Building waste person-rem 0 0.000 0.000 0.000 0.000 0.000 0.174 0.174 0.174

Collective morality 0 O.OOe+000 0.00+0 O.OO+00 0.00+00 0.00e+00 8.70e 0 8.70.O05 8.70.O05

REFERENCE FACILITY Uranulum Fuel Fabrication Facility - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mremi/y) None 100 60 30 25 _15 10 3 1

Swuices person-h 0 0 0 Jo j 8,295 8,295 8,295

Collective mortality 0 0.00+00 O.OOe+0 8.O00 O.O0e+00 O.O00 3A~e-4 3.4&04 3A8e-04

V. Transponing Waste - MIrtality for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 0 0 0 0 0 6 6 6

Total distance (1on) 0 0 0 0 0 0 9,600 9,600 9,600

Collective mortality 0 .OOc+00 O.OOc+O 0.004e00 0.004c+0 O.00+00 3.65.04 3.65e-04 3.65e-04
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Table B.51.10.1

Summary Cost for Uranfum Fuel Fabrkiaton Facmty (SM)
Strucures Case I

Dsposa Cos - $500X

Residual Dose Limit F Survey TOTAL

100 $0.000 50.129 $0.129

60 $.0000 50.152 - 0.152

30 50.000 S0.154 S0.154

25 S0.000 50.154 $0.154

.15 0000 50.163 S0.163

10 S1.013 S0.163 S1.176

3 51.013 S0.198 SI.211

1 $1.013 S0.198 51.211

w

w
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Table B.51.10.2

Summary Costs for Uranium Fuel Fabrication Faility (SM)
Structures Case 1

Disposal Cost - S350/ft3

Residual Dose Limdt Facility Down Survey TOTAL
(Mroml/y)

100 50.000 S0.129 50.129

60 $0.000 S0.152 SO.152

30 $0.000 S0.154 50.154

25 $0.000 50.154 50.154

15 50.000 S0.163 $0.163

10 S1.604 50.163 $1.767

3 S1.604 S0.198 S1.802

1 S1.604 50.198 S1.802
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Table 11251

Incremental Impacts - Uranium Fuel FabrIcatlon Faclty - Structres Case 2

Present Value Cost (SM Cost (SM per Not Health Benefit
Residual Dose Rate LongTem Short-Term Net Health
Reduction (mDoemr) Fatalities Fataibes Bteft

. Disposal Displ Averted Ilcurred Disposal Disposl
@ S50/t3 @S350/ft3 @ S50/ft3 @ $350/fl3

60 <25 S1.015 $1.606 2.10v-O1 3.19o.03 2.07"I 54.908 S7.766

25 < 15 51.022 1 613 S.75e-02 3.19e.03 8.43e-02 $12.122 519.132

15 < 3 SI.048 $1.639 5.25e.02 3.19e.03 4.93e-02 521t254 533.240tz
b
w
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Table B.52.2

StatistIcl Mortality - Uranium Fuel Fabrication Fadlity
Structures Case 2

Mortality from Radialion Exposur Mortality from Accidents
Residual Dose Limit

(Mrawyr) Working Perform Transport Perfotm Transport Short Term Fatllitics
Onsite Dcon waste Docon Waste Transportation)

100 2.10c-01 0.00e+00 O.OOe+00 0.00c+00 0.00e+00 2.10e-01 O.OOe+00

60 2.10-01 O.OOC+00 0.OOc+00 0.00c+00 0.00c+00 2.10OeI 0.00O+00

30 3.50e-06 O.OOe+00 0.00e+00 0.00e+00 O.o0too 3.50.-06 0.00c+00

25 3.50e.06 2.39e-03 8.70.-05 3A8g-04 3.65e-04 3.19e-03 3.19e-03

15 3.50e-06 2.39e-03 8.70e-05 3A8e-04 3.65e-04 3.19e-03 3.19c-03

10 3.5Oe-06 2.39e-03 8.70.-05 3A8e-04 3.65e-04 3.19c-03 3.19e-03

3 3.50e-06 2.39e-03 8.70.-05 3.48.-04 3.65c-04 3.19e-03 3.19e-03

1 3.50e-06 2.39e-03 8.70O05 3A8e-04 3.65.-04 3.19e-03 3.19e-03

w
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Table B.52.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 4.2*08 per personr-h

Exposure duration 70 y Burial site distance 1600 km per

Agricultural usage rate 2500 m2 per Fatl transport r 3.eO.08 per km

REFl RENCE FACIU1Y Uranium Fuel Fabsication Facility - Stmctures

Residual Dose Limit (mram/y) None 100 60 30 25 1S 10 3 1

Initial Dose Rate (mrem/y) 3.1Se+07 6.00e+01 6.00e+0 1.00.043 1.00e03 1.00e.03 1.00e.03 1.00e-03 1.00e.03

Cumulative nsk 1.10e+03 2.10e.03 2.10e-0 3.50e4-S 3.50"0S 3.50e.08 3.50e-08 3.50e.0S 3.50e 08

L Working Onsite -Mortality for Radiation Exposure

a. Building occupancy # persons 80 Facility ar 240,000 ft2

ResdualDose Limit (mrem/y) |_None 100 60 30 | 25 15 10 | 3 | 1

Collective mortality 8.83e+04 1.68..01 1.68e-0 2.80-e06 2.80e.06 2.80..06 2.80ec06 2.80e06 2.80e-06

b. Building renovation # pe Sons 20

ResidualDoseLimit(mrvMfy) None 100 60 30 25 J 1S 10 3 1

Colective mortality 2.21e+04 4.20.02 4.20.0 7.00.047 | 7.00e-07 |_7.00.47 7.00407 7.00.07 7.00.47

c. Total for working onsite

Residual Dose Limit (mrem/y) None 100 J 60 30 J 25 15 10 3 1

Collective mortality 1104c05 2.10e.01 2.10e4 3.50.46 3.50ec06 3.50e.06 3.50c06 3.50e46 3.50e06

1 Performing Decon - Mortalityfor Radiation Exposure

I
09'
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Table B.52.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

RasiduaIDoseUmit(mrem/y) None 100 60 30 25 15 10 3 1

Surfacs person-rem 0 0.000 0.000 0.000 4.778 4.778 4.778 4.778 4.778

Colctive mortality 0 0.00.+00 0.00e40 0.00.400 239c403 239.43 239003 2.39e03 239403

m Tranporting Wae -.Modality for Radiation Exposure

Waste shipment exposure 2.90.e2 personrem per shipment

Residual Dose Limit (mrem/y) None 100 60 30 25 1 5 10 3 1

Surfaces volume (fl^3) 0 0 0 0 1,970 1,970 1,970 1,970 1,970

Building waste shipments 0 0 0 0 6 6 6 6 6

Building waste person-rem 0 0.000 0.000 0.000 0.174 0.174 0.174 0.174 0.174

Collective mortality 0 0.004+00 0.00+0 O.O+000 8.70.05 8.70e 05 8.70c45 8.70"T5 8.70405

REFERENCE FACIHHTY Uranium Fuel Fabrication Facility - Shnwtumes

IV. Performing Decon -Mortality for Accidents

Resadual Dose Limit (mmem/y) None 100 60 30 25 15 10 3 1

Surfices person-h 0 0 0 0 8,295 8,295 8,295 8,295 8,295

Collective moxtality 0 0.00c+.0 O.OO+O .OOe+00 3A.4804 3A8.44 3A8e.04 3A~ c04 3A8e04

V. Tanspoting Waste - Mortality for Accidents

ResidualDoseLimit(mrerny) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 0 0 0 6 6 6 6 6

Total distance (1cn) 0 0 0 0 9,600 9,600 9,60 9,600 9,600

Collective mortality 0 O.00e+O0 O.0e+.0 O.OO+0 3.65.-04 3.65.-04 3.65.44 3.65.44 3.65.-04

I
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Table B.52.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Structures Case 2

Disposal Cost - s5OM3

Residual Doe Limit SurvTOTAL

100 SO.000 S0.129 $0.129

60 $0.000 S0.152 SO.152

30 S0.000 $0.154 S0.154

25 S1.013 S0.154 S1.167

15 SI.013 S0.163 $1.176

10 $1.013 $0.163 $1.176

3 $1.013 50.198 S1.211

I 51.013 50.198 S1211

tz
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Table B.52.4.2

Summaiy Costs for Uranium Fuel Fabrication Facilty (SM)
Structures Case 2

DIsposal Cost - S350/ft3

Residual Dose Limit Faciity Dcon Survey TOTAL
(mranly)

100 $0.000 50.129 S0.129

60 50.000 $0.152 50.152

30 S0.000 50.154 S0.154

25 SI.604 50.154 $1.758

15 51.604 S0.163 SI.767

10 Sl.604 S0.163 S1.767

3 S1.604 S0.198 S1.802

1 _1.604 SO.198 S1.802

A'
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I Table B.52.5

- Statistical Mortality - Uranium Fuel Fabrication Facility
I -Structures Case 2

-

I Mortality from Radiation Exposure Mortality from Accidents
I

- ._ I _I - *_

Residi

(

ual Dose Limit
mremlyr)

Working
Onsite

Perform
Decon

Transport
Waste

Perform
Decon

Transport
Wase TOTAL

Short Term Fatalities
(Decon &

Transportation)

100 8.75e.02 0.Of+0 0 O:OOe+00 0.0e+00 0oooeOo 8.7se-02 0.O0e+00

60 8.75e-02 .OOe+00 0.OOe+00 0.OOc+00 0.OOe+00 8.75e-02 0.OOe+00
- -_--_

30 8.75e-02 0.00 00 0.0e0+00 0.e+oo 0 .Ooe+00 8.75012 0.OOe+00

25 8.75e-02 0.;OOe+0 .00 O.OOe 00 0.O0e00 8.7So-02 0.Oe+00

to

t5

10

3

3.50e-06 2.39e03 R.70e-0S 3.48e-04 3.65e-04 3.19e-03 3.19e-03
_ a

3.50c-06 2.39e"03 8.70e-0S 3.48e-04 3.65e-04 3.19e-03 3.19e-03
1 - - I- 9 . -

v5oe.06 2.39v-03 8.70e-05 3.48e-04 3.65c-04 3.19e-03 3.19e-03...
I I - - I - I

3.SOe-061 2.39e-03 8.70e-05 3.48e-04 1 3.65e-04 3.19%-03 3.19e-03
I.- I .I

'0t'
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Table B.52.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 2

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5. .04 per rem Fatal work rate 4.2e4S per personh

Exposure duration 70 y Bwial site distance 1600 km per

Agricultual usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km

REFERENCE FACILITY Uralula Fuel Fabricatiou Facility - Structures

Residual Dose Limit (mrem/Y) None 100 60 30 25 15 10 3

Initial Dose Rate (mrem/y) 3.15e+0 2.SOc+0l 2.50e+01 2.50e+01 2.SOe+0I I.OOe-03 1.0Oe-03 I.OOe-03 1.OOe-03

Cumulative risk I.lOe+0 8.75c-04 8.75e-04 8.75e-04 8.75c-04 3.SOe-08 3.50e-08 3.50e-08 3.50e-08

1. Working Onsite - Mortality for Radiation Exposure

2n Building occupancy # persons 80

I Residual Dose Limit (mMremy) None 100

Facility area 240,000 R12
I I I I I I _

60 1 30 25 1 15 10 I 3 I

Colltive

b. Buildij

Residual I

Colloctivg

mortality 8.83e+0  7.00e-02 7.00e02 7.00ce02 7.00-02 2.80c 06 2.80c06 2.80-06 2.80e-06

ng renovation # persons 20

Dose Limit(mrem/y) None 100 60 30 25 15 10 3 1

mortality 2.21e+0 1.75e-02 1 .75e-02 1.75e-02 1 .75e-02 7.00e-07 7.00e-07 7.00e-07 7.00e-07

c. Total for working onsite

Residual Dose Limit (mrenmy) | None |__00

Collective mortality |. 1-e+0 | 8-75c-02

11. Performing Decon - Mortality for Radiation Exposure

I , , , ,

601 30 1 25 1 iS I 10 I I

8.75=-02 { 8.75e-02 8.75-02 3.5e-06 3.50e061 3.50o6I 3.50e-06
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Table B.52.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 2

Residual Dose Limit (mlran/y) None 100 60 30 25 15 10 3

Surfaces person-rem 0 0.000 0.000 0.000 0.000 4.778 4.778 4.778 4.778

Collective mortality 0 0.OOe+00 0.OOe+00 0.OOe+00 0.OOe+00 2.39e-03 2.39e-03 2.39et,03 2.39e-03

Ill. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 2.90e-02 person-rem per shipment

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3

Surfaces volume (ft3) 0 10,185 10,185 10,185 10,185 1,970 1,970 1,970 1.970

Building waste shipments 0 0 0 0 0 6 6 6 6

Building waste peron-frem 0 0.000 0.000 0.000 0.000 0.174 0.174 0.174 0.174

Collective mortality O O.OOe+00 0Q0e+00 O.OOe+00 0.OOe+00 8.70e-05 8.70e-05 8.70e-05 8.70e-05

REFERENCE FACILIMT Uranium Fuel Fabrication Facility - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrefl/Y) None 100 60 30 25 15 10 3 1

Surfaces person-h 0 0 0 0 0 8,295 8,295 8,295 8,295

Collective mortality 0 .0OOe+00 0.OOe+00 .OOe+00 0.ooe+0o 3.48c-04 3.48e-04 3.48e-04 3.48e-04

V. Transporting Waste - Mortality for Accidents

ResidualDoseLimit(mIml/y) None 100 60 30 25 15 10 3 |

Total shipments (no washing) 0 0 0 0 0 6 6 6 6

Total distance (km) 0 0 0 0 0 9,600 9,600 9,600 9.600

Collective mortality '0 0..OOe+00 0.Oe+001 Q00OOe+00 I 0.OOe+00 | 3.65e4l1 3.65c-04 | 3.65e-04 3.65c04
-%

Crs
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Table B.52.7.1

Summary Costs for Uranum Fud Fabriation FacIly (SM)
Structures Case 2

DIsposa Co" - $5ft3

Residual Dose Limit FaciliDo Survey TOTAL

100 S0.000 $0.129 S0.129

60 S0.000 $0.152 50.152

30 50.000 50.154 50.154

25 50.000 S0.154 50.154

15 51.013 S0.163 S1.176

10 S1.013 $0.163 S1.176

3 S1.013 $0.198 SI.211

1 Sl.013 S0.198 $1.211

i;W..



Table B.52.7.2

Summary Costs for Uranium Fuel Fabrkation Fact (SM)
Structues Case 2

Disposal Cost - s3501M3

Residua Dose Limit Facility Decom Survey TOTAL
(m aemy)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100 , 0.000 S0.129 SO.129

60 30.000 30.152 30.152

30 30.000 30.154 S0.154

25 30.000 30.154 30.154

is S1.604 S0.163 $1.767

10 S1.604 S0.163 31.767

3 $1.604 30.198 S1.802

1 S1.604 $0.198 $1.802

t0
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Table B.52.8

StatiUtcal Mortlity - Uranium Fuel Fabrica Faciity
Strudurs Case 2

w
LA
0

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit -

(mrayr) Working Perform Transport Pfornn Transport Short Term Fataes
Onsite Dwon Waste Decon Wast TOTAL Tansporaon)

100 3.50e-01 O.OOc+00 0.OOe0O0 0.00e+00 0.00e+00 3.50e-01 0.00e+00

60 2.10^e01 0.00e+00 0.OOe+00 0.0OC+00 0.00e+00 2.10e-01 O.OOc+00

30 1.05c-01 0.00e+00 0 0 00 0.00e+00 0.00e+00 1 .05.-Ol 0.00e+00

25 525e-02 0.00e+00 0.O0 0.00e+00 0.00e+00 5.25-02 0.00e+00

is 5.25c-02 0.00e+00 0.00+00 0.00c+00 0.00c+00 5.25c-02 0.00e+00

10 3.S0v.06 2.39e-03 8.70e-05 3.48&04 3.65.04 3.19"03 3.19c-03

3 3.50-06 2.39c.03 8.70e.05 3A48O.04 3.65e-04 3.19e-03 3.19e"03

1 3.50c-06 2.39*.03 8.70.-0S 3.48 04 3.65c-04 3.19c-03 3.19e.03

1'
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Table B.52.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

GENERIC ASSUMPTIONS:

W

tA

I
0%

Fatal cancer risk rate 5.00e04 per rem Fatal work rate 42c 8 per person-h _

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per person Fatal transport rate 3.8e-OS per km

REFERENCE FAC7LiY Uraninm Fud Fabrkiatfm Fcffty- Structures

Residual Dose Limit (mremfy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrcmly) 3.15e+07 1.OOc+02 6.00e.01 3.00e+01 1.50e-+O1 1.50e+01 1.OOe-03 1.OOe-03 1.00e-03

Cumulative risk 1.10e+03 3.50c-03 2.10e-03 1.05e-03 5.25e.04 5.25e-04 3.50e-08 3.50-S08 3.50e-08

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy #persons 80 Facility area 240,000 ft2

Residual Dose Limit (mmn/y) None 100 60 30 25 15 10 3 1

Collective mortality 8.83.404 2.80e4.1 1.68-O1 SA.40402 4.20e.02 420e-02 2.80c-06 2.8006 2.SCe06

b. Building renovation # persons 20

Residual Dose Limit (mremfy) None 100 60 30 25 15 10 3 1

Collective mortality 2.21e+04 7.000e02 4.20e-02 2.10e-02 |[1.05e-02 1.05e-02 7.00e-07 7.00e-07 7.000e07

c. Total for working onsite

Residual DoseLimit(mrem/y) None 100 | 60 30 25 15 10 3 1

Collective mortality 1.10e+05 3.50e-01 J2.10e01 1.0501| 5.25e-02 5.25e-02 3.50e-06 3.50e6 | 3.50*e06

IL Performing Decon - Mortality for Radiation Exposure
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Table B.52.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

Residual Dose Limit (nren/y) None 100 60 30 25 15 10 3 1

Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 4.778 4.778 4.778

CoIective nortality 0 0.O0e+00 O.OOe+00 0.00e00 0.00+00 O.OOc+00 2.39e-03 2.39e-03 239e-03

DL Transporting Waste -Mortality for Radiation Exposure

Waste shipment exposure 2.90e-02 person-rem per shipment

Residual Dose Linit (mrem/y) None 100 60 30 25 15 10 3 1

Surfkces volune (ftA3) 0 0 0 0 0 0 1,970 1,970 1,970

Building waste shipments 0 0 0 0 0 0 6 6 6

Building waste person-rem 0 0.000 0.000 0.000 0.000 0.000 0.174 0.174 0.174

Collective mortality 0 0.00e00 0.00e00 0.00c00 O.OOc+00 O.OO+00 8.70e.05 8.70.-O5 8.70e-05

REFERENCE FACILIY Uranium Fuel Fabrication Facility - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Linit (mremn/y) None 100 60 30 25 1 10 3 1

S{rfaces person-h O 0 0 0 0 0 8,295 8,295 8,295

Collective mortality 0 0.0000 +0 0.0040+0 .0004+00 .000+00 3.4834-04 3.48e-04

V. Transporting Waste -Mortality for Accidents

ResidualDoseLimit(mremly) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 0 0 0 0 0 6 6 6

Total distance (km) 0 0 0 0 0 0 9,600 9,600 9,600

Collective mortality 0 0.00+00 0.00e+00 0.00+00 O.OOc+00 0.00+00| 3.65O-04 3.65e.04 3.65e-04

a.
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Table B.52.10.1

Summary Cost for Uranium Fuel Fabrication Facilty (SM)
Structures Cse 2

Dispoal Cost - S5WI

(RneDm it Facity Decon Survey TOTAL

100 50.000 S0.129 - 0.129

60 so0o $0.152 50.152

30 $0.000 S0.154 50.154

25 $0.000 50.154 50.154

15 50.000 50.163 S0.163

10 S1.013 S0.163 S1.176

3 :1.013 S0.198 51.211

I Sl.013 S0.198 $1211

wiz
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Table B.52.10.2

Summary Costs for Uranium Fuel Fabrication Faclity (SM)
Structures Case 2

Disposal Cost - S350/ft3

Residual Dow Limit Facility Decon Survey TOTAL

100 $0.000 $0.129 $0.129

60 S0.000 S0.152 SO.152

30 50.000 SO.154 50.154

25 SO.000 S0.154 S0.154

15 50.000 S0.163 $0.163

10 S1.604 S0.163 S1.767

3 S1.604 S0.198 S1.802

1 S1.604 S0.198 SI.802

I Itt,



Table B.53.1

Incremental Impacts - Sealed Source Manuf - Structures Case 1

Present Value Cost (SM) Long-Term Short-Term Cost (SM) per Net Health Benefit

Reduction (mrem/yr) Disposal Disposal Fatalities Fatalties Eenefit Disposal Disposal
@ S50f3 @ S350/ft3 Averted Incurred @ S50/ft3 ~ S350/3

60 < 25 50.011 $0.014 6.Rle103 2.40e-05 6.79e"3 S1.606 52.03

25 < 15 50.011 SO.014 2.81e"03 2.40e-05 2.78-03 S3.844 S5.07

15 < 3 $0.011 $0.014 1.67.03 2.40e.05 1.6503 $6..5 $8.6

w

tA
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Table B.53.2

Statistcal Mortality - SS Manufactuer
Structures Case I

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

(mrem/yr) Woriang Perform Transport Perform Transport TOTAL Short Term Fatalities.

Onsite Decon Waste Decon Waste (Devon & Transportation)

100 1.19c-02 6.10c-05 4.35c0O 8.90c.06 6.08c05 1 21e02 1.74e-04

60 7.17c-03 6.10c-05 4.35.-S 8.90e-06 6.08-O5 7.34.-03 1.74e-04

30 3.58o-04 8.20c-05 4.35e.05 1.19e-5 6.08e-05 5.57c-04 1.98.-04

25 3.58c-04 8.20-O05 4.35-5 1.19e-05 6.08e-05 5.57e-04 1 .98e-04

15 3.58e-04 8.20O05 4.35e-O5 1.19e-05 6.08.-OS 5.57e-04 1.98e-04

10 3.58o-04 8.20v-05 435c-05 1.19-O05 6.08.-OS 5.57e-04 1.98c-04

3 3.64."04 8.20eO5 435c-05 1.19-05 6.08cO5 5.62c-04 1.980-4

1 1.210- 04 8.20.O5 4.35.-O5 1 19.-OS 6.08.-O5 3.19e-04 1.98e-04
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Table B.53.3 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk 5.00e-04 per remr. Fatal work rate 4.2e-08 per person-h

Exposure duration 70 y Burial site 1600 kn per shipment

Agicultural usge 2500 m2 per person Fatal transport 3.8e-08 per km

REFERENCE FACIL1TY SS Manuf - Structures

Residual Dose None 100 60 30 25 15 10 3 1

Initial Dose Rate 6.53et+04 1.00c+02 6.00e+01 3.00et00 3.00e00 3.00c+00 3.00-00 3.00e+00 1.00e+00

Cumulative risk 3.16eI01 1.71e"03 1.02e-03 5.12e-05 5.12e 05 5.12c-05 5.12e 05 5.19e-05 1.73c-05

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 5 Facility area 6,000 ft2

Residual Dow None - 100 60 30 25 15 10 3 3

Collective | 1.58e+00 8.53e.03 5.12e-03 2.56e.04 2.56e-04 2.56e-04 2.56e-04 J 2.60e.04 8.65e-05

b. Building renovation # persons 2

Residual Dose None T 100 60 | 30 25 15 J 10 3 1

Collective 633e.01 3A1e-03 2.0Se-03 1.02e.04 | 1.02c.04 | 1.02o-04 | 1.02c-04 1.04e04 3.46e405

c. Total for Working onsite -

Residual Dose None J 100 J 60 30 25 } 15 10 3 1

Collective 2.21e+00 1.19e02 _ 7.17e.03 3.58e.04 3.58e.04 J 3.58eO4 | 3.58e-04 3.64e-04 | 121e04

IL Perforning Decon - Morality for Radiation Exposur
I



Table B.53.3 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

I.-

,_

00

ResidualDose None 100 60 30 25 15 10 3 1

Bioshield 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfices 0 0.122 0.122 0.164 0.164 0.164 0.164 0.164 0.164

Collective 0 6.10. OS 6.10*0S 820e.05 820e-05 820e-05 820e-O5 820e-05 8.20.-05

IEL Transporting Waste -Mortality for Radiation Exposure

Wase shipment exposure 8.70c-02 person-rem per shipment

Residual Dose None 100 60 30 25 15 10 3 1

Bioshield volume 0 0 0 0 0 0 0 0 0

Surfaces volume 0 107 107 118 118 118 118 118 118

Building waste 0 1 1 1 1 1 1 1 1

Building waste 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collective 0 4.35e-OS 4.35e.05 4.35c.5- 4.35e-05 4.35e-0S 4.35e-05 435.05 4.35e-O5

REFERENCE FACILlTY SS Manuf - Structures

IV. Performing Decon -Mortality for Accidents

Residual Dose None 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfices person-h 0 212 212 284 284 284 284 284 284

Collective 0 8.90e-06 8.90e-06 1.19-05 1.19e-05 1.19.-05 1.19c.05 1.19e-OS 1.19e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose None 100 60 30 25 15 10 3 1

Total shipments 0 1 j 1 1 1 1 1 | 1

Total distance (km) 0 1,600 1,600 1,600 1,0 1,600 16001,600 _ 1,600

A



Table B.53.4.1

Summary Costs for SS Manuf (SM)
Structures Case I

Disposal Cost - SSOM3

Residual Dose Limit Facility Decon Survey TOTAL

100 S0.029 30.027 S0.056

60 $0.029 $0.027 30.056

30 S0.040 $0.027 30.067

25 S0.040 S0.027 30.067

15 30.040 S0.027 S0.067

10 S0.040 30.027 30.067

3 $0.040 $0.027 S0.067

30.040 S0.027 $0.067

w
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Table B.53.4.2

Sumary Costs for SS Manuf (SM)
Structures Case 1

Disposal Cost - $35013

Reuidual Dose Limit Fcty Decon Survey TOTAL

100 50.061 50.027 S0.088

60 S0.061 50.027 SO.088

30 S0.075 S0.027 50.102

25 S0.075 S0.027 $0.102

15 SO.075 S0.027 SO.102

10 50.075 S0.027 S0.102

3 50.075 SO.027 S0.102

1 50.075 50.027 50.102

. ,. .4 4 S..
AL
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Table B.53.5

Statistical Mortality - SS Manufacturer
Structures Case I ,_-

Mortality fiom Radiation Exposure Mortality from Accidents
Residual Dose Limit

(mrem/yr) Working Perform Transport Perform Transport TOT. Short Term Fatalities

Onsite DeWon waste Decon Waste (DIeon & Transportation)

100 1.19e-02 6.10e4-5 435e-05 8.90e-06 6.08-O5 121e-02 1.74e.04

60 7.17e 03 6.10e-05 435e O5 8.90e-06 6.08e-05 7.34e-03 1.74e-04

30 3.58e-03 6.10e-05 435e-05 8.90e-06 6.08e.05 3.76e-03 1.74e-04

25 2.99e-03 6.10.-OS 43Se-05 8.90e-06 6.08e"05 3.16e-03 1.74e-04

15 1.79e.04 820.-05 435-0S 1.19e-05 6.08.-05 3.77O-04 1.98e-04

10 1.79o-04 820.-05 435.05 1.19-05 6.08eO05 3.77e-04 1.980-

3 1.82e-04 820O5 4.35e-05 1.19e-05 6.08e-0S 3.80e-04 1.98e-04

1.21e-04 1.00.-04 435e-05 1.50e-05 6.08e-05 3.40.04 2.19e-04

w

0-a

I
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Table B.53.6 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

GENERIC ASSUMIONS:

Fatal cancer risk rate S.00e-04 per rem Fatal work tate 42e.08 per person-h

Exposure duration 70 y Burial site distance 1600 ka per shipment

Agricultural usage rate 2500 m2 per person Fatal transport rate 3.8e 08 per km

REFERENCE FACILITY SS Manuf - Structures

Residual Dose Limit (mrom/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrnL/y) 6.53e+04 1.00e02 6.00e+01 3.00c+01 2.50e+01 1.50e+0 1.5000 1.S0e+00 1.00e+00

Cumulative risk 3.16e-01 1.71e-03 1.02e.03 5.12e.04 4.27e-04 2.56e-05 2.56e-05 2.60e-05 1.73e-OS

L Worldng Onsite -Mortality for Radiation Exposure

a. Building occupancy #persons 5 Facility area 6,000 fk2

ResidualDoseLimit(mrem/y) T None 100 60 530 5 15 10 3

Collective mortality 1.58c+00 | 8.53c 03 5.12c 03 2.56c-03 | 2.13c-03 1.28c-04 1.28e-04 1.30e-04 8.65e-05

b. Building renovation # persons 2

Residual Dose Limit (mran/y) None 100 60 30 | 25 15 10 3 1

Collective mortality 6.33c-01 3AIc-03 2.05e.03 1.02e03 |8.53e-04 5.12e-05 5.12e-O5 S.19c 05 3.46e.05

c. Total for working onsite

ResidualDoscLimit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 2.21c+00 1.19e-02 7.17c-03 3.58e-03 2.99c-03 1.79e-04 1.79e-04 1.82c04 1.21c-04

IL Performing Decon - Mortality for Radiation Exposure

I, i
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Table B.53.6 Impact and Cost Calculations - SS Manufacturer
Structures Case I

w

iz

p

O0

0*%

Residu l Dose Limit (mrern/y) None 100 60 30 25 15 10 3 1

Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfaces person-rem 0 0.122 0.122 0.122 0.122 0.164 0.164 0.164 0.200

Collective mortality 0 6.10Oe.05 6.10e-0S 6.10e.05 6.10-05 8.20-O05 8.20e-0S 8.20*05 I.OOe04

Ill Transporting WaSe - Mortality for Radiation Exposure

Waste shipment exposure 8.70e-02 person-rem per shipment

Residual Dose Limit (nirmny) None 100 60 30 25 1 5 10 3 1

Bioshieltd volume (ft3) 0 0 0 0 0 0 0 0 0

Surfacesvolume(fV3) 0 107 107 107 107 118 118 118 129

Building waste shipments 0 1 1 I I I I 1 I

Building waste person-rem 0 0.087 0.087 0.081 0.087 0.087 0.087 0.087 0.087

Collective mortality 0 435.-O5 435.eOS 435-O05 435e-05 435.-OS 4.35.OS 4.35e-05 435e-OS

REFERENCE FACHLMTY SS Manuf - Strtres -

IV. Performing Decon -Mortality for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 1 5 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 212 212 212 212 284 284 284 356

Collective mortality 0 8.90ec06 8.90"06 8.90e-06 8.90e-06 |1.19cOS 1.19.-05 1.19.-S 1.50.-OS

V. Transporting Waste - Mortlity for Accidents

Residual Dose Limit (mremly) None 100 60 30 | 2S ist IS|_O | 3 | 1

Totalshipments(nowashing) 0 1 1 1 I |

Total distance (km) | 1,600 1l,600 I' 1,600 1,600 1,600 1,600 1,600
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Table B.53.7.1

Summary Costs for SS Manuf (SM)
Structures Case I

DianmIal Cost - SSOIft3

Residual Dowe Limit Facility Deco= SurMy TOTAL

100 $0.029 $0.027 $0.056

60 SO.029 $0.027 $0.056

30 $0.029 $0.027 SO.056

25 $0.029 $0.027 S0.056

15 $0.040 $0.027 S0.067

10 S0.040 S0.027 $0.067

3 S0.040 $0.027 $0.067

1 S0.050 S0.027 $0.077

i. I -
*.~
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Table B.53.7.2

Spumary Costs for SS Manuf (SM)
Structures Case 1

Disposal Cost - MONO

Residual Dose Limit FacilityDecon Survy TOTAL

100 50.061 S0.027 S0.088

60 SO.061 S0.027 S0.088

30 S0.061 S0.027 S0.088

25 S0.061 S0.027 0S.088

15 50.075 S0.027 50.102

10 S0.075 S0.027 S0.102

3 S0.075 S0.027 S0.102

1 50.099 SO.027 $0.1 16

of
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Table B.53.8

Statitical Mortality - SS Manufacturer
Structures Case 1

Mortality from Radiation Mortality from Accidents

Residual Dose Limit Exposure

(mremlyr) Working Perform Transpor Perform Transpor TOTAL Short Term Fatalities
Onsite Decon t Waste Decon t Waste (Decon &

100 1. 19e-02 6. 1Oe-05 4.35e-05 8.90e-06 6.08e-05 1.2le-02 1.74e-04

60 7.17e-03 6.10e-05 4.35e-05 8.90e-06 6.08e-05 7.34e-03 1.74e-04

30 3.58e-03 6.10e-05 4.35e-05 8.90e-06 6.08;-05 3.76e-03 1.74e-04

25 2.99e-03 6.10c -05 4.35e-05 8.90e-06 6.08e-05 3.16e-03 1.74e-04

15 1.79e-03 6.10e-05 4.35e-05 8.90e-06 6.08e-05 1.97e-03 1.74c-04

10 1.19e-04 8.20e-05 4.35e-05 1.19e-05 6.08e-05 3.18e-04 1.98e-04

3 1.2le-04 8.20e-05 4.35e-05 I.19e-0S 6.08,-05 3.19e-04 1.98e-04

1 1.2le-04 1.0e-04 4.35e-05 l.50e-05 6.08e-05 3.40e-04 2.19e-04

..



)

to

z

9
0%

Table B.53.9 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

GENERIC ASSUMPONS__
Fatal cancer isk rate 5.00Oe04 per rem Fatal work rate 42e-08 per person-h

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rat 2500 m2 per person Faal transport rate 3.8e-OS per Ian

REFERENCE FACIITY SS Manf- Stmchres

Residual DosoLimit (mrmly) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mmn/y) 6.53c+04 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e400 1.00.+00 1.00+e00

Cumulative risk 3.16e-O1 1.71c03 1.02c.03 5.12e-04 4.27e-04 2.56e.04 1.71e O5 1.73e-O5 1.73.-05

L Working Onsite -Mortalit for Radiation Exposure

a. Building occupancy #persons 5 Facility area 6,000 ft2

Residual Dose Limit (mrom/y) None 100 60 30 25 15 10 3 1

Collective mohrtlity 1.58c+00 8.53e-03 5.12e-03 2.56e-03 2.13e"03 128c 03 8.53.-O5 8.65.O05 8.65.O05

b. Building renovation persons 2
ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 f-
Collective mortality 6.33c01 3Al.03 2.05e-03 1.02e-03 8.53e-04 5.12e-04 3.41e05S 3.46-O05 |3.4605

c. Total for working onsite

ResidualDosoLimit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 221e+00 | 1.19e.02 7.17.-03 | 3.58c-03 2.99e-03 1.79e-03 | .19O-04 J1.21e-04 1.21-04

IL Performing Doon -Mortality for Radiation Exposure

ResidualDoseLimit(mrem/y) I None 100 60 30 25 15 10 3 1



Table B.53.9 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

p
a%

tz

0

00

BioshieW person-rem 0 0 oJ 0.000 0.000 0.000 0.000 0.000 0

Surfces person-rem 0 0.122 0.122 0.122 0.122 0.122 0.164 0.164 0200

Collctive mortality 0 6.10.-O5 6.10o.05 6.10oe-05 6.10.-05 6.10e-05 8.20e-05 8.20e 05 l.00.-04

I Transporting Waste - Mortality for Radiation Exposure

Wase sbipment exposure 8.70e-02 pern-rem per =

Residual Dose Limit (mmn/y) None 100 60 30 25 15 10 3 1

Bioshield volume (ft-3) 0 0 0 0 0 0 0 0 0

Surfaces volume (ft3) 0 107 107 107 107 107 118 118 129

Building waste shipments 0 1 1 1 1 1 1 1 1

Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collective mortality 0 4.35.-05 435.-O5 4.35-OS 4.35.-O5 435e-05 4.35e-05 4.35.-O5 4.35e-05

REFERENCE FACILIY SS Manuf- Structures

IV. Performing Decon - Mortality for Accidents

ResidualDoseLimit(mrm/y) None 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 212 212 212 212 212 284 284 356

Collectivemortality 0 8.908.90-06 8.9 -0 o 1.19e-05 1.19c-05 | 1.50.-05

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrea/y) None

Total shipments (no washing) 0

Total distance (kIn) 0
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Table B.53.10.1

Summary Costs for SS Manmf (SIM
Strutures Case 1

Dhposal Cost - ssot3

Residu Dose Limit Facility Sunrey TOTAL
(muecon _ _ _ _ _ _

100 $0.029 50.027 50.056

60 50.029 $0.027 0.056

30 50.029 $0.027? 0.056

25 $0.029 $0.027?S0.056

15 50.029 $0.027 S0.056

10 50.040 $0.027 S0.067

3 50.040 50.027 50.067

1 $0.050 S0.027 $0.077

tz

z

0~



Table B.53.10.2I
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Summary Costs for SS Manuf (SM)
Structures Case 1

Disposal Cost - S35WOft3

Residual Dose Limit Facility TOTAL
(mEmly) Decon surveO

100 $0.061 $0.027 $0.088

60 50.061 $0.027 50.088

30 50.061 $0.027 50.088

25 $0.061 $0.027 $0.088

15 $0.061 $0.027 S0.088

10 50.075 S0.027 S0.102

3 50.075 S0.027 50.102

1 50.089 $0.027 50.116
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Table B.54.1

Incremental Impacts - Sealed Source Manuf - Structures Case 3

P ent Value Cost (SM) Short-T Cost (SM) per Net Health Benefit
Residual Dose Rate Net Health
Reduction (men/yr) Disposal Disposal Fatalities Ftalities Benefit Disposal Disposal

@ M50Mf*3 (I S350Ifl3 Averted Incurred @ S50/fk3 @ S350/f3

60 < 25 S0.011 S0.014 2.92e.03 2A40e-05 2.89eW03 S3.766 S4.77

25 < 15 $0.011 S0.014 120e-03 2AOe-05 1.18e03 S9.075 S11.96

IS 3 $0.011 J 0.014 7.16e-04 2A40e05 6.92e.04 $15.5 $20.4

w
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Table B.54.2

Statistical Mority - SS Manufacturer
Structures Case 3

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

(mrem/yr) Working Perform Transport Perform Transport TOTAL Short Tenn Fatalities

Onsite Decon Waste Decon Waste (Decon & Transportation)

100 5.12e-03 6.10.-O5 4.35c-05 8.90e-06 6.08-S 5.29c.03 1.74e-04

60 3.07e-03 6.10.5S 4.35e-05 8.90e-06 6.08c-0S 3.25e-03 1.74e-04

* 30 1.54e-O4 8.20.05 4.35-O5 1.19o.05 6.08e-05 3.52c-04 1.98e-04

25 1.54e-04 8.20e-05 4.35.-05 1.19c-05 6.08.-0S 3.52c.04 1.98e.04

15 1.54c-04 8.20e O5 435-05 1.19.-05 6.08-O0S 3.52e 04 1.98e-04

10 1.54c-04 820-05 435e-0S 1.19e-OS 6.08-S05 3.52e04 1.98e-04

3 1.56.04 820.-05 435.-05 1.19e-05 6.08e-O5 3.54o-04 1.98e-04

I 5.19c.05 820.-OS 4.35.-0S 1.1%-O5 6.08.-5 2.50*.04 1.98eo04
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Table B.54.3 Impact and Cost Calculations - SS Manufacturer
Structures Case 3

GENERIC ASSUMPTIONS:

Fatal canmer risk rate 5.00e41 per mem Fatal work 4.2O per _

Exposure duration 70 y Burd! st 1600 km per

Agricultural usage rate 2500 m2 per Fal 3.8e.08 per km

REFERENCE FACIITY SS Menr!- Sthactures

Residual Dose Limit (mrmy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrnm/y) 6.53e04 1.00e+02 6.00e+01 3.0e00 3.00e+00 3.00e.00 3.OO+00 3.00e+00 1.00e400

Cumulative risk 3.16e.01 1.71e.03 1.02e.03 5.1205 5.12e05 5.12e.05 5.12e 05 5.19e-05 1.73e.05

L Worldng Onsite - Mortality for Radiation Exposur

a. Building ocupncy persons I Facility area 6,000 112

RcsidualID6seLimit (mremiy) None 100 60 30 25 15 10 3 I

Collective mortality 3.16e-01 1.71e.03 1.02c.03 5.12e05 5.12e.05 5.12ec05 5.12e.05 5.19c.05 1.73e-05

b. Building renovation # persons 2

RasidudDoseLim it(mrem/y) None 100 60 30 25 15 110 3 1

Collective mortality 6.33.01 3Ale.03 2.05e.03 1.02c.04 11.02e.04 1.02e.O4 1.02e-04 11.04*.04 J 3.46e-05

c. Total forwording onsite

_ Residua~Doemit (mrern/y) g None 1100 60 30 25 15 10 1 3 1

Collective mortality 9.49e.01 j 5.12e.03 3.07.03 1.54O04 1.54.04 1.5404 1 .54e04 1.56k04 5.19"S

IL Performing Decon -Mortlity for Radiation Exposure



Table B.54.3 Impact and Cost Calculations - SS Manufacturer
Structures Case 3

Resdual Dose Luit (mnem/y) NoCe 100 60 30 25 15 10 3 1

Biosideld personem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surtsew person-rem 0 0.122 0.122 0.164 0.164 0.164 0.164 0.164 0.164

Collective mortalty 0 6.10e.05 6.10.-05 8.20-S 8.20e 5 8.20e.05 820.O05 820.OS 8.20.S

M. Transporting Waste - Mortality or Radiation Exposure

Waste sdipment expoure 8.70"02 peon-rem per ipment

ResidualDoseUimit(miem/y) None 100 60 30 25 15 10 3 1

Bioshield volune (fkA3) 0 0 0 0 0 0 0 0 0

Surfices volume (fIA3) 0 107 107 118 118 118 118 118 118

Building wasteslipments 0 1 1 1 1 1 1 1 1

W Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collective mortality 0 4.35-O0S 4.35.-05 4.35.-05 435.05 4.35e-05 4.35e.O5 4.35e405 435e05

REFERENCE FACILITY SS Manuf - Structures

IV. Performing Decon -Mortality for Accidents

Residual Dose Limit (mmn/y) None 100 60 30 25 15 10 3 1

Bioshield peson-h 0 0 0 0 0 0 0 0 0

Surflces person-h 0 212 212 284 284 284 284 284 284

Collective mortaty 0 8.90c-06 8.90e-06 1.19.-5 1.19e-S5 1.19-O05 1.19e-5 1.19.05 1.19-O5

V. Transpouting Waste - Mortality for Accidents

Residual Dose Limit (mram/y) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 1, 1 1, 1 1 6 1,600 1,600

Total distance (km) O 1,600 1,600 |1,600 T1,600 |1,600 |1,600 |1,600 |1,600

4 e
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Table B.54.4.1

Summary Cost. for SS Manuf (SM)
Structures Case 3

Disposal Cost - S50/fI3

Residual Dose Limit
Remiy Facility Decon Survy TOTAL

100 S0.029 S0.027 S0.056

60 SO.029 S0.027 S0.056

30 S0.040 S0.027 S0.067

23 50.040 S0.027 S0.067

15 S0.040 S0.027 S0.067

10 S0.040 S0.027 50.067

3 50.040 50.027 S0.067

1 $0.040 S0.027 S0.067

w
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Table B.54.4.2
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Summary Costs for SS Manud (SM
Structures Case 3

Disposal Cost - S350ift3

Resul Dow Liit | Facility Decon Survey TOTAL

100 30.061 S0.027 $0.088

60 30.061 $0.027 30.088

30 50.075 S0.027 30.102

25 30.075 S0.027 30.102

15 30.075 30.027 S0.102

10 30.075 $0.027 30.102

3 S0.075 30.027 S0.102

1 S0.075 30.027 30.102

4



Table B.54.5

Statistkal Mortal"ty - SS Manufaectrer
Structures Case 3

Motat fiom Radiation Exposure Mortality fiom Accidents
Residual Dose Limit

(mrem) Working Perform Transport Perform Transport TOT Short Term Fatalities
Onsite Decon Wate Decon Waste AL (Decon & Transportation)

100 5.12e-03 6.100-05 4.35eS 8.900-06 6.0811e5 529c.03 1.74c-04

60 3.07c-03 6.10e-OS 4.35e-O 8.90O.06 6.08.-O5 325C.03 1.74e-04

30 1.54e-03 6.10.-05 4.35e-05 8.90e-06 6.08.-5 1.71e03 1.74e-04

25 12803 6.10e-05 435e-OS 8.90e.06 6.08e-05 IAe5-3 I.74e-04

15 7h68e05 8.20.-05 435.-05 1.19.-05 6.08e-OS 2.75e-04 1.98e-04

10 7.68e-05 8.20e.-5 4.35e-O5 1.19e-05 6.08e-0S 2.75e04 1.98c.04

3 7.79.-O5 8.20e-05 4.35e-05 1.19.-05 6.08.-O5 2.76c.04 1.98c.04

1 5.19.O05 1.00c.04 4.35-05 1.50-05 6.08.O5 2.71e.04 2.19e-O4

w
iz

z

UL



ast

Table B.54.6 Impact and Cost Calculations - SS Manufacturer
Structures Case 3

GENERIC ASSUMPTIONS:

to00

Fatal cancer rik rate 5.00-e04 per ren Fatal work rate 4.2-08 per person-h

Exposure duration 70 y Brial ste 1600 kn per shipment

Agricultural usage rate 2500 m2 per Fatal transport 3.8eOS per kIm

REFERENCE FACILITY SS Manuf- Structure

Rcsidual Dose Liniit (mrm/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 6.53e+04 1.00c+02 6.00e+O1 3.00e+01 2.50e+O1 1.50e+00 1.500e 1.50e+00 1.0000

Cumulative risk 3.16e-01 1.71e-03 1.02e03 5.12e"04 4.27e-04 2.56-O05 2.56e"05 2.60e-O5 1.73e-05

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons I Facility area 6,000 fl2

ReuidualDoseLimit(mremly) None 100 60 30 25 15 10 3 1

Collective mortality 3.16.-01 1.71.-03 {1.02e03 5.12c-04 4.27.04 2.56-O05 2.56e.05 2.60O-05 1.73."-O

b. Building renovation # persons 2

ResidualDoseLiniit(mrem/y) None 100 60 30 25 15 10 3 |

Coctfive mortality 6.33c-01 3Ale03 2.05e-03 1.02e-03 8.53e.04 5.12c-05 5.12-05 | 5.19e-05 3.46e-0S

c. Total for working onsite

ResidualDoseLimit(mrem/y)I None 100 J 60 J 30 25 15 10 3 1

Coflective mortality |A9c-01 5.12e03 [ 3.07e03 | 1.54e-03 1.28e-03 7.68-O5| 7.68.5 O 7.79e-O5 5.19e-05

IL Performing Decon - Mortality for Radiation Exposure

A-
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Table B.54.6 Impact and Cost Calculations - SS Manufacturer
Structures Case 3

Residual DoseLimit (mrmy) None 100 60 30 25 15 10 3 1

Bioshidld person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfaces perso-remn 0 0.122 0.122 0.122 0.122 0.164 0.164 0.164 0.200

Collective mortality 0 6.10-O05 6.10.-O 6.lOe-05 6.1e05 820e05 820e-05 8.20o05 1.OOe-04

m. Transporting Waste Mortalrity for Radiation Exposure

Waste shipment exposure 8.70e402 person-ren per shipment

ResidualDoseLimit(mremfy) None 100 60 30 25 15 10 3 1

Bioshield volume (ftA3) 0 0 0 0 0 0 0 0 0

Surfaces volume (ftA3) 0 107 107 107 107 118 118 118 129

Building waste shipments 0 1 1 1 1 I 1 I 1

Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collective mortality 0 435. 05 4.35e.05 4.35e.05 435e0S 435e-05 4.35e-05 435-O5 4.35.05

REFERENCE FACILTIY SS Mainet- Strssctn

IV. Performing Decon -Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 212 212 212 212 284 284 284 356

Collective mortality 0 8.90e-06 8.90e.06 8.90-6 8.90e.06 1.19e-05 1.19e-05 1.19-45 1.50e-05

V. Transporting Waste -Mortality for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1
I-
'0



Table B.54.6 Impact and Cost Calculations - SS Manufacturer
Structures Case 3

ashipments (no wuhig) 0 1 1 1 1 1 1 1 1

Tol distance (kim) 0 1,600 1,600 1,600 1,60 1,600 1,600 1,600 1,600

Collective monality 0 6.08e.05 6.08.05 6.08.-S 6.08"S 6.08.O05 6.08.05 6.08.05 6.08.0S

w
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Table B.54.7.1

Summdry Costs for SS Manuf (SM)
Structures Case 3

Disposal Cost - S5Oltl3

Residual Dose Limit
(fmnusem Facrility Decon Survey TOTAL

100 $0.029 £0.027 50.056

60 S0.029 SO.027 50.056

30 S0.029 50.027 S0.056

25 -0.029 $0.027 S0.056

15 50.040 50.027 $0.067

10 50.040 S0.027 S0.067

3 S0.040 50.027 50.067

1 50.050 50.027 -0.077

w
00

z
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Table B.54.7.2

Sununmy Costs for SS Manuf (SM)
Structures Case 3

Dibpl Cost - $3S0M1(3

Residual Dose Limit Facility Decon Survey TOTAL
(m rc m ly)__ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

100 S0.061 S0.027 S0.088

60 S0.061 S0.027 $0.088

30 SO.061 $0.027 $0.088

25 50.061 S0.027 $0.088

15 $0.075 $0.027 50.102

10 S0.075 50.027 SO.102

3 50.075 30.027 S0.102

1 50.089 S0.027 $0.116

w

I
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Table B.54.8

StatstkcaI Mortalty- SS Manufator
St ures Case 3

Mori fiom Radiaton Exposur Mortalqty fiom Acidents Short Term
Residual Dose Limit Fatalities

(mrem/3) Worldng Perfoff Transport Perform T nspo TOTAL Tnsporion)

Onsite Decon Waste Docon Waste

100 5.12e.03 6.10o-05 435e.05 8.90c.06 6.08OS 52903 1.74-04

60 3.07e03 6.10o 05 4.35O05 S8.90e-06 6.08-05 3.25e-03 1.74e-04

30 154e.03 6.10e05 4235&05 S.90e.06 6.08.05 1.71.03 1.74e-04

25 1.28003 6.10o-OS 435-05 8.90c.06 6.08O5 IA51503 1.74e-04

15 7.68.04 6.10.-05 435.O5 8.90*.06 6.08eS 942c-04 1.74e-04

10 5.12.-OS 8.20-O05 435-05 1.19o05 6.08.-5 2A9e-04 I.98.04

3 5.19.-O5 820O5 435-O05 1.19.-5 6.08.-5 2.50.04 1.98c-04

1 5.19.05 1.00.04 435.-05 1.30.O 6.08.-O 2.71e04 2.19e.04a -045 60" 27e0

td
$?

a
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Table B.54.9 Impact and Cost Calculations - SS Manufacturer
Structures Case 3

GENERIC ASSUMPTIONS:

Fatal cacer risk rate 5.00.04 per rem Fatal work 4.2c-08 per _

Expoaure duration 70 y Bwial site 1600 km per

Agricultural usage rate 2500 m2 per person Fatal 3.8-O08 per km

REFERENCE FACILITY SS Manut- Structures

ResidualDoseLiunit(miren/y) None 100 60 30 25 15 10 3 1

6.53c+04 1.00e+02 6.00.401 3.00e+01 2.50e+01 1.50c+01 1.00e400 1.00c+00 1.00c+00

Inital Dose Rate (nrem/y) 3.16.-01 1.71c"3 1.02c 03 5.12e-04 4.27e.04 2.56ec04 1.71c-05 1.73-O05 1.73e-05

Cumulative risk

a. Building occupancy # persons I Facility area 6,000 fl2

Residual Dose Limit (mreinm/y) None 100 60 30 25 15 10 3 1

Collective mortality 3.16"IO 1.71c-03 1.02e-03 5.12c-04 4.27e-04 2.56e-04 1.71e-05 1.73c-O5 1.73-O05

b. Building renovation # persons 2

Residual Dose Limit (mremy) None 100 60 30 25 15 10 3 1

Collective mortality 6.33e-01 3Ale-03 2.05c-03 1.02c-03 8.53e-04 5.12e-04 3.41-OS 3.46c-05 3.46e-O5

c. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 9.49e-01 5.12e-03 3.07e.03 1.54c-03 1.28O-03 7.68c-04 5.12e-05 5.19c-05 5.19e-05

HI. Performing Decon -Mortality for Radiation Exposure

ResidualDoseLimit(mrcni/y) I None I 100 60 30 25 15 10 3 1

lb
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Table B.54.9 impact and Cost Calculations - SS Manufacturer
Structures Case 3

Bioshield p n 0 0 0.000 0.000 0.000 0.000 0.000 O

Surfaces person-rem . 0 0.122 0.122 0.122 0.122 0.122 0.164 0.164 0.200

Coective morality 0 6.10e05 6.10e.0S 6.10-0OS 6.10e-0S 6.10.-0S 820-05 820o-05 1.00e-04

III. Transporsing Wast - Modality for Radiation Exposure

Waste shipment exposum 8.70a.02 person-rem _ _ _

Residual Dose Linit (mtem/y) None 100 60 30 25 15 10 3 1

Bioseid volume (ft-3) 0 0 0 0 0 0 0 0 0

Sufams volhum (ftA3) 0 107 107 -107 107 107 118 118 129

Building waste shipments 0 1 1 1 1 1 1 1 1

Building waste person-em 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collectiv mortality 0 435.O05 435.-S 435.05 435-OS 4.35.O5 4.35.-O5 4.35.O05 4.35oO5

REFERENCE FACILMY SS Manuf - Structures

IV. Performing Decon -Mortality for Accidents

RosidualDoseLimit(mMy) None 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfaces pmeon-h 0 212 212 212 212 212 284 284 356

colective mortality 0 8.90e06 8.90e006 - 8.9006 8.90c06 8.90- 1.19.-OS 1.19-o0 1.S5e-05

V. Transporting Waste * Mortality forAccidents

Residud Dose Limit (mfenry) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 1 1 I 1 1 1 1

Total distanee (m) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600

Collctive mortality 0 6.08-05 6.08.5-O 6.08e-05 6.08-05 6.08.-O5 6.08e-05 6.08e-05 6.08.05

w

oo

4)
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Table B.54.10.1

Sumwnuy Costs for SS Manuf (SM)
Shruct Case 3

Disposal Cost. 511/ft3

Rcsidual Dose Limit Faoiity
(mrem/y)D Suvey TOTAL

100 S0.029 $0.027 50.056

60 S0.029 $0.027 50.056

30 $0.029 $0.027 50.056

25 S0.029 S0.027 $0.056

15 S0.029 S0.027 $0.056

10 S0.040 $0.027 50.067

3 50.040 S0.027 $0.067

1 SO.050 $0.027 $0.077

A 4
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Table B.54.10.2

Summary Costs or SS Mmnof (SM)
Strudures Case 3

Disposal Cost - $350ftt3

Residual Dose Limit F iy D con SurveyTOTAL

100 $0.061 $0.027 S0.088

60 50.061 $0.027 50.088

30 $0.061 $0.027 So.088

25 $0.061 50.027 So.08s

15 S0.061 S0.027 $0.088

10 S.075 S0.027 S0.102

3 SO.075 SO.027 50.102

I 50.089 S0.027 I $0.116

to
00

0%



z

0%

Table B.55.1

Incremental Impacts - Rare Metal Extraction Facility - Structures Case 1

PresentrValue CostmCost (SM) per Net Health Benefit
Residual Dose Rate ~ - - ~ SaTt Net Health
Reduction (mejf/yr) Disposa Diposal Fataltes Fats'ies Benefit Diospal DispoWa

S50/fl3 @ Aveted Incunred @ $50/ft3 @ S350/fk3

60 < 25 51.019 S1372 1.07C+00 2Ae.403 1.07c+00 $0.954 $1.284

25 < 15 $1.000 S1.353 4.46eI 2.43e-3 4A3e-O1 S2.255 S3.051

15 <3 51.070 1.423 2.67e01 2A3e-03 2.65e-01 S£.039 S5.371

00
00

4'
A



e I

Table B.55.2

Statistical Mortality - Rare Metal Extraction Facility
Structures Case I

Mortality from Radiation Exposure Mottality from Accidents
Residual Dose Limit

(nmrem/yr) Short Term FatalitiesWorking Perform Transport Perfonn Transport TOTAL (Dr Te
Onsite Doco Waste Econ Waste Tgeion)

100 1.79c+00 239"03 2.03t-04 3.49e-04 8.51e-04 1.79e+00 3.79o-03

60 1.07e+00 239e-03 2.03e-04 3.49e-04 8.51e.04 1.07e+00 3.79e-03

30 5.36e-01 2.39c-03 2.03e-04 3.49e.04 8.5le-04 5.39e-01 3.79e-03

25 4.02e-04 4.31e03 2.47o.04 6.29-04 1.03c-03 6.62e-03 6.22e.03

15 4.02e.04 43le-03 2.470-04 629e-04 1.03e.03 6.62e.03 6.22e-03

10 4,02e-04 4.31e.03 2.47e-04 629v-04 1.03e"03 6.62e.03 6.22.03

3 4.02e.04 431e.03 2.47e04 6.29v04 1.03"03 6.62e.03 6.22e-03

I 4.02e-04 431e-03 2.47e-04 6.29c-04 1.03e.03 6.62c.03 622e-03

Wo

'0

I
'0

0~
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Table B.55.3 Impact and Cost Calculations - Rare Metal Extraction Facility

_ Structures Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 per rem Fatal work 42e-08 per

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.8e48 per km

REFERENCE FACILiTY Rare Metal Extraction Facility - Structures

Residual Dose Lumit (mrem/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.97e+05 1.00e+02 6.00e+01 3.00e+01 2.25e-02 2.25e02 2.25"02 2.25e-02 2.25e42

W Cumulative risk 6.89e+00 3.50e-03 2.10oe-03 1.05e-03 7.88.07 7.88e47 7.88e47 7.88e-07 7.88e-07

w L Working Onsite - Morlality for Radiation Exposure

a. Building occupancy #persons 500 Facility area 150,000 fl2

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 3.44e+03 1.75e+00 1.05c+00 | 5.25e-01 3.94c04 3.94e-04 3.94e-04 | 3.94e-04 3.94e-04

b. Building renovation # persons 10

RnsidualDoseLimuit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 6.89e+01 3.50e42 2.10e02 1.05-02 7.88e-06 7.88e-06 | 7.88e-06 | 7.88e-06 7.88e-06

c. Total for working onsite

Residual Dose Limit (mrezny) None 100 60 30 25 15 10 3 1

Collective mortality 3.51e+03 | 1.79c+00 | 1.07e+00 | 5.36e-01 4.02e-04 4.02e.04 | 4.02e.04 j 4.02e-04 | 4.02e-04

U. Performing Decon - Mortality for Radiation Exposure

It
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Table B.55.3 Impact and Cost Calculations - Rre Metal Extraction Facility
Structures Case 1

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Surfaces person-rem 0 4.783 4.783 4.783 8.623 8.623 8.623 8.623 8.623

Collective mortality 0 2.39.03 239e.03 2.39e-03 4.31c-03 4.3te.03 431e-03 431e-03 4.310-03

M. Transporting Waste -Mortality for Radiation Exposure

Waste shipment exposure 2.90e.02 person-rem per shipment

Residual Dose Limit (mreomy) None 100 60 30 25 15 10 3 1

Surfaces volume (ft-3) 0 0 0 0 6232 6232 6232 6232 6232

Building waste shipments 0 14 14 14 17 17 17 17 17

t Building waste person-rem 0 OA06 0.406 OA06 OA93 OA93 OA93 0.493 OA93

Collective mortality 0 2.03o-04 2.03e.04 2.03e-04 2.47c-04 2.47e-04 2.47c.04 2.47o.04 2.47e-04

- REFERENCE FACILrrY Rare Metal Extraction Facity - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 1 5 1O 3 l

Surfices person-h 0 8,304 8,304 8,04J 14,971 14,971 14,971 14,971 14,971

Collective mortality 0 3.49e-04 3.49e-04 3A9o-04 629e.04 6.29e.04 6.29e-04 6.29e-04 6.290-04

V. Transporting Waste - Mortality for Accidents

ResidualDoseLimit(mnrem/y) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 14 14 14 17 17 -17 17 17

C Total distance (kim) 0 22,A00 22,400 22,400 27,200 27,200 27,200 27,200 27,200

Colleivemotality 0 8.Sle-04 8.51e-04 8.51e-04 1.03e03 1.03e-03 1.03e-03 1.03e-03 1.03.03

P0"
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Table B.55.4.1

Summary Costs for Rare Metal Extraction Facility (SM)
Stnrtur Case I

Dbposal Cost - $S___t3

Residual Dose limit F0fity Dec0on SreTOA(imry) Survey TO_

100 $1281 S0.096 $1.377

60 $1281 S0.096 S1377

30 $1281 $0.096 $1.377

25 $2.277 so.119 S2.396

15 $2277 50.123 $2.400

10 $2277 50.123 S2.400

3 $2277 $0.197 S2.474

1 $2277 $0.197 52.474

I.
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Table B.55.4.2

Summary Costs for Rare Metal Extraction Facility (SM)
Structures Case I

Disposal Cost - W350Wt3

Residual Doft LiminTTA
(nfmiy)Facilit Dwco SurveyTA

100 $2.797 $0.096 32.893

60 S2797 S0.096 S2.893

30 32.797 50.096 S2.893

25 S4.146 30.119 34265

15 34.146 $0.123 34269

10 S4.146 S0.123 34269

3 34.146 30.197 S4.343

1 S4.146 S0.197 34.343

w
i0

'0%
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Table B.55.5

Statistical Mortalit - Rare Metal Extraton Facilty
Stuc Case I

Mortalty fiom Radiaion Exposwue Morality from Accidenb
Residual Dos Limit

(emLlyr) Working Perfonn Transport Perform Trasport Short Team Fatiies
Onsht Decon Waste Deon Waste TOTAL Tranoaon)

100 1.79+00 2.39c-03 2.03o.04 3.49cs04 8.51e-04 1.79e+00 3.79e-03

60 1.07c+00 2.39.03 2.03.-04 3.49.04 8.51-e04 1.07e+00 3.79.03

30 5.36e-01 2.39c03 2.03.04 3.49e-04 8.51e-04 5.39.-01 3.79.03

25 4.46-01 239.03 2.030 04 3A9e-04 8.51e.04 4.5001 3.79e.03

15 4.02e-04 4.3103 2.47-04 6.29o.04 1.03e-03 6.62.-03 6.22.03

10 4.02e-04 4.31. 03 2.47. 04 6.29e.04 1.03e.03 6.62.-03 6.22.-03

3 4.02e-04 431-03 2.47.04 6.29e-04 1.03.03 6.62.03 6.22.03

_ 4.02.04 4.31.-03 2.47e-04 6.29.-04 1.03.03 6.62. 03 622.-03

w
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Table B.55.6 Impact and Cost Calculations - Rare Metal Extraction Facility

GENERIC ASSUMTIONS:

Fatal cancer rsk rate 5.00e.04 per rem Fatal work 42x08 per

Exposure duration 70 y Burial site 1600 kan per

Agricultural usage rate 2500 m2 per Fatal 3.8-OS per km

REFERENCE FACILITY Rare Metal HEraon Facilt - Structures

Residual Dose Iimit (mrem/y) None 100 60 30 25 15 10 3 1

Matia Dose Rate (mrem/y) 1.97e.05 1.OOe+02 6.00c+01 3.Ot+01 2.50e+01 2.25e02 2.25e.02 2.25e-02 2.25e-02

Cumulative risk 6.89e+00 3.SOe-03 2.10e.03 1.05e-03 8.75e.04 7.88e-07 7.88e-07 7.88e-07 7.880 07

L Working Onsite -Mortality for Radiation Exposure

a. Building occupancy #personts 500 Fac1ty area 150,000 f2

ResidualDoseLimit(memly) None I 100 60 30 25 15 | 10 | 3 1

Collective motlity 3.44al03 1.75e+00 l.OSe+00 5.25e01 438.-o1 3.94e-04 3.944)4 3.94e04 3.94e 04

b. Building renovation # persons 10

ResidualDoseLimit(mremm/) None 100 60 30 25 15 10 3 1

Colletive mortality 6.89e+01 j13.50e0212.lOe-02ll.05e-028.75c.431 7.88c-06 7.88e-06 7.88e06 j 7.88e-06

c. Total for working onsite

Residual Dose Limit (mran/y) None |100 1 60 30 | 25 15 I | 10 | 3 1

Collective mortality 3.51e+03 | 1.79e400J 1.07e+00 536O-01 4A6eOI1 4.02-04 4.02e-04 4.02e-04 4.02e-04

IL Performing Decon - Mortality for Radi1aion Exposure

Residual Dose Limit (nrem/y) None 100 60 30 25 15 10 3 1'01
0%
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Table B.55.6 Impact and Cost Calculations - Rare Metal Extraction Facility

Surfaces pason-rem 0 4.783 4.783 4.783 4.783 8.623 8.623 T 8.623 |8.623

Collective mortality 0 2.39e-03 2.39e-03 2.39e-03 2.39e3 4.31e03 1431e0.3 4.31e-03 4.31e.03

HL Transporting Waste - Mortlity for Radialion Exposure

Waste shipment expoure 2.90e02 person-rem per shipment

Residual Dose Limit (mremly) None 100 60 30 25 15 10 3 1

Su Vceavolume (It^3) 0 0 0 0 0 6232 6232 6232 6232

Building waste shipments 0 14 14 14 14 17 17 17 17

Building waste person-rein 0 0.406 OA06 0.406 0.406 OA93 0.493 0.493 0.493

Colective morality 0 2.03e-04 2.03e-04 2.03e.04 2.03e-04 2.47e-04 2.47o-04 2.47e-04 2.47e-04

REFERENCE FACILITY Rare Metal Extraction Facility - Structures

IV. Peforming Decon - Mortality for Accidents

Residual Dose Limit (mren/y) None 100 60 30 25 15 10 3 1

Surfices person-h 0 8,304 8,304 8,304 8,304 14,971 14,971 14,971 14,971

Collective morlity 0 3A9e-04 3.49e-04 3.49e04 3.49e-04 629e.04 6.290 6.29-04 6.29c-04

V. Transporing Waste - Mortality for Accidents

ResidualDoseLinit(mrem/y) None 100 60 30 25 15 10 3 1

Total shipments (nowahing) 0 14 14 14 14 17 17 17 17

Toa distance (kin) 0 22,400 22,400 22,400 22,400 27,200 27,200 27,200 27,20

Colletive mortality 0 8.51".04 8.5le.4| 8.51e-04 8.51c-04 1.03c-03 1.03e-03 1.03-03 1 .03e03

I:
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Table B.55.7.1

Sumnmary Costs for Rare Metal Extraction Facility (SM)
Structures Case I

Disnosal Cost - W5HO3

Residual Dose Limit Facility Decon Survey TOTAL

100 $1281 30.096 31377

60 S1281 30.096 $1.377

30 $1.281 S0.096 S1377

25 31.281 30.119 S1400

15 S2.277 S0.123 S2400

10 S2.277 S0.123 S2A00

3 S2.277 S0.197 S2.474

1 S2.277 S0.197 S2.474

w
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Table B.55.7.2

Summary Costs for Rare Metal Extraction Facility (SM)
Structures Case I

Disposal Cost - S350/ft3

Residual Dows Limit Facility Decon Survey TOTAL
(nvcm/y)

100 S2.797 SO.096 S2.893

60 S2.797 $0.096 82.893

30 82.797 SO.096 $2.893

25 S2.797 So.119 82.916

15 S4.146 S0.123 $4.269

10 84.146 80.123 S4.269

3 $4.146 $0.197 84.343

1 84.146 80.197 S4.343

to
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Table B.55.8

Statistical Mortality - Rare Metal Extraction Facility
Structures Case I

Mortality from adition Exposure Mortality fmrm Accidents
Rcuidul DoseLimit

(mrvm/yr) Short Term FataliiesWodringT Perform Tnspd Perform Trnsport TOTAL (Decon &
Onsit De Waste Do Wast Transporton)

100 1.79c+00 239v-03 2.03e-04 3.49e-04 8.51e-04 1.79e+00 3.79e-03

604 1.07e+00 2.39e-03 2.03e-04 3.49e-04 8.51e-04 1.07e+00 3.79c-03

30 536.O01 239c 03 2.03o.04 3.49e004 851e-04 5.39e001 3.79-03

25 4.46e-01 239e03 2.03e.04 3.49e04 8.51oe04 4.50e.-1 3.79e-03

i5 2.68"01 2.39e3 2.03c-04 3.49e.04 8.51e04 2.7201 3.79e-03

10 4.02e 04 431-03 2.47c-04 629e-04 1.03e.03 6.62e-03 6.22e.03

3 4.02e.04 4.31e-03 2.47e.04 6.29e.04 1.03e.03 6.62e.03 6.22"03

I 4.020-04 4.31 03 2.47004 6.29e.04 1.03 03 6.620 03 6.22e303

w

I

a



U
9

IO

t
ON

W

Table B.55.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e404 per rem Fatal work 42e08 per

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.e.8 per km

REFERENCE FACILITY Rare

Residual Dose Limat(mcmy) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mdmny) 1.97e+05 1.00e02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 2.25c.02 2.25e.02 2.25e.02

Cumulative risk 6.89e+00 3.50e03 2.10e-03 1.05e 03 8.75e.04 5.25e-04 7.88e07 7.88.07 7.88e-07

L Working Oasite - Mortality for Radiation Exposure

a. Building occupancy # persons 500 Facility area 150,000 R2

Residual Dos Limit (mdemy) None 100 60 30 25 15 10 3 1

Collective mortality 3.44e+03 1.75e+00 1.05e+00 5.25-01 438 01 2.63e-01 3.94e04 3.94e-04 3.94e-04

b. Building renovation # pesons 10

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 6.89c+01 3.50e-02 2.10.02 1.05e-02 8.75e.03 5.25o-03 7.88-e06 7.88e-06 7.88e-Oo

c. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 3.51e+03 1.79c+00 1.07e+00 536e-01 4.46c-01 2.68.01 4.02e.04 4.02e04 4.02-04

11. Performing Decon -Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) I None I 100 60 30 25 15 10 3

I ', % I %.
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Table B.55.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case I

Surfaces person-rem 0 4.783 4.783 | 4.783 4.783 4.783 8.623 8.623 8.623

Collective mortality 0 239o.03 2.39e03 239e43 2.39e03 239c03 4.31e003 431"03 431e-03

Ill Transporting Waste -Mortality for Radiation Exposure

Waste shipment exposure 2.90e.02 pe _ _ _ _ _

Residual Dose Limit (mremy) None 100 60 30 25 15 10 3 1

Surfaces volume (ftA 3) 0 0 0 0 0 0 6232 6232 6232

Building waste shipments 0 14 14 14 14 14 17 17 17

Building waste person-rem 0 OA06 0.406 0.406 OA06 0A06 0.493 0.493 OA93

Collective mortaty 0 2.03e-04 2.03e-04 2.03e-04 2.03044 2.03e-04 2.47-04 2.47.04 2.47e-04

REFERENCE FACULMlY Rare Metal Extraction Facility - Structures

IV. Performing Decon -Moftlity for Accidents

Residual Dose Limit (nmremy) None 100 60 30 25 15 10 3 1

Surfaces person-h 0 8,304 8,304 8,304 8,304 8,304 14,971 14,971 14,971

Collective mortality 0 3.49e4 3A9c-4 3A9e.04 349e-04 3.49e-04 629e.04 6.29e04 629e-04

V. Transpoting Waste -Mortality for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Total shipments(nowashing) 0 14 14 14 14 14 17 17 17

Total distance (Ian) 0 22,400 22,400 22,400 22,400 22,400 27,200 27,200 27,200

Collective morality 0 8.S1-04 8.51.04 8.51e-04 8.51.4 8.51-04 1 1.03G O3 1.0343 1.03.43

w
0z
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Table B.55.10.1

Sunmury Costs for RaMmew Eztracton FYclity (SM
suctus Case I

Disposa Cost - SS01t3

Residual Dose Limit Facility STOTAL
(trown/y) SDoeoTTA

100 S1281 S0.096 $1.377

60 $1281 10.096 S1377

30 $1.281 S0.096 S1.377

25 $1.281 10.119 S1.400

15 I.281 S0.123 SIA04

10 S2.277 S0.123 S2.400

3 12.277 S0.197 S2A74

1 12.277 10.197 S2.474

I
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Table B.55.10.2

Smmnary Costs for Rare Metal Extraction Faclity (SM)
Structures Case 1

Dbposal Cost - S350/ft3

LRmit ( a Faclity Daon Survy TOTAL

100 S2.797 '0.096 32.893

60 S2.797 S0.096 S2.893

30 S2.797 30.096 S2.893

25 S2.797 s0.119 $2.916

15 S2.797 S0.12S2.920

10 S4.146 0.123 S4.269

3 S4.146 S0.197 S4.343

1 S4.146 -0.197 34.343

to
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Table B.56.1

Incremental Impacs - Rare Metal Extraction Faclty - Structures Case 2

Present Value Cost (SW LonpTam Short-Term Cost (SM) per Net Health Benefit
Rate Disposal Disposal Fatalities Fatalities Net Health DpoDisposal

Reduction (mrenm/yr) @ S50/fl3 @ $350/fk3 Avated Iacurted s Befit S50/fl3 @ S350/fl3

60 < 25 S1.019 S1372 1.05e01 2.43e.03 1.03e-0I S9.938 S13.381

25 < 15 SI.000 S1353 4.37e+02 2.43e+03 4.13.402 S24222 S32.772

15 < 3 S1.070 SI.423 2.62e+02 2.43e+03 2.38c+02 S44.987 S59.829

wNd
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Table B.56.2

Statlstical Mortality - Rare Metal Extraction Facility
Structures Case 2

Mortalit from Radiation Exposure Mortlity from Accidents
Residual Dose Limit

(m ) Working Perform Transport Perform Transport TOTAL Short Term Ftlis
Ondite Decon Waste Dan Wasft Transpottion)

100 1.75..01 2.39e-03 2.03e-04 3.49c-04 8.5l1e04 1.79t.01 3.79eO03

60 1.05.01 2.39O-03 2.03e-04 3A9e-4 8.51e.04 1.09e.01 3.79e-03

30 5.25e-02 2.39.03 2.03e.04 3A9e-04 8.51.04 5.63c-02 3.79e-03

25 3.94-O05 4.31e03 2.47.-04 629.04 1.03c-03 6.26e-03 6.22e"03
- - -

15 3.94.-5 431e-03 2.47e-04 629o-04 1.03e-03 6.26-03 622e.03

10 3.94e.05 431e"03 2.47O 04 629e-04 1.03.03 6.26"O3 6.22e-03

3 3.94o05 431e.03 2.47e.04 629.04 1.03e"03 6.26.03 6.2e23

I 3.94.O05 431e-03 2A7e 04 6.29O-04 1.03.4)3 626e.03 622..03

w
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Table B.563 Impact and Cost Calculations - Rare Metal Extraction Facility

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work 42e-08 per

Exposure duration 70 y Burial site 1600 kIm per

Agricultural usage rate 2500 I2 per Fatad 3.8e- O per km

REFERENCE FACILITY Rare Metal Eiraction Fclity - Structures

ResidualDoweLimit(Mrem/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mremn/y) 1.97e+05 1.00e+02 6.00c+01 3.00e001 2.25c02 2.25e-02 2.25e-02 2.25e"02 2.25e-02

Cumulative risk 6.89e+00 3.Se-03 2.10e-03 1.05e03 7.88e.07 7.88e-07 7.88.437 7.88c-07 7.8&o-07

L Working Onsite -Mortality for Radiation Exposure

a. Buildingoccupancy #persons40 Facilityarea 150,000 fl2

Residual DoseLnit (Inmfay) |Nowe 100 60 | 30 25 | 15 1 3 1

Coffectiva-mortality 2.76e+02 1.40.01 8.40o-02 420e02 3.15e-05 3.15."45! 3.15e-OS 3.15e-OS 3.15.45

b. Building renovation # persons 10

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 j 10 3 1

Collective mortality 6.89+01| 3.50e-02 2.10e-02 j 1.05e-02 7.88-06| 7.88e-06 7.88*.06 7.88c-06 7.88O-06

c. Total for working onsite

ResidualDoseLimit(mrem/y) None 100 60 30 25 15 10 3 1

Collective mortality 3.44e+02 1.75e-Ol 1.05e41 5|25e-02 3.94e-05 3.94.-05 3.94-O05 3.94-05 3.94.-O5

IL Performing Decon -Mortality for Radiation Exposure

I I
'4
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Table B.56.3 Impact and Cost Calculations - Rae Metal Extraction Facility

Residual Dose Limit(mrmY) None 100 60 30 25 15 10 3 I

Surfaces person-emm 0 4.783 4.783 4.783 8.623 8.623 8.623 8.623 8.623

Collective mortality 0 239e-03 2.39e-03 2.39e-03 431e-03 431e.03 431e.03 4.31e"03 431e-03

M. Transporting Wase -Mortality for Radiation Exposure

Waste shipment exposur 2.90e-02 pe em per shipment

Residual Dose Limit (mrdm/y) None 100 60 30 25 15 10 3 1

Surfaces volume (fR'3) 0 0 0 0 6232 6232 6232 6232 6232

Building waste shipments 0 14 14 14 17 17 17 17 17

Building waste pesn-rem 0 OA06 OA06 0A06 0.493 0.493 0.493 0.493 0.493

Collective mortality 0 2.03e-044 2.03e-04 2.03.-04 2.47e-4 2.47e-04 2.47e-04 2.47o-04 2.47e-04

REFERENCE FACILITY Rare Metal Extraction Facili - Struct

IV. Performing Decon - Mortality for Accidents

Residual DoseLw it (nremly) None 100 60 30 25 15 10 3 1

Surfacs penh 0 08,304 8,304 04 14,971 14,971 14,971 14,971 14,971

Collective mortality 0 3.49e.04 3.49e-04 3.49e-04 629e-04 6.29e.04 6.29o04 6.29ks04 629e-04

V. Transporting Wase - Motality for Accidents

ResidualDoeeLimit(mmemny) None 100 60 30 25 15 10 3 1

Total shipnto (no washing) 0 14 14 14 17 17 17 17 17

Total distance (km) 0 22,400 22,400 22,400 27,200 27,200 27,200 27,200 27,200

Collective mortality 0 8.51c.04 |8.51c04 8.51.04 1.03e.03 1.03o.03 1.03.03 1.03"03 1.03e-03

9
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Table B.56.4.1

Summary Costs for Rare Metal ESxtactio Faclity (SM)
Structures Case 2

Disposal Cost - S5Wft3

Residual Dose Limit FacilitDw Survey TOTAL

100 S1.281 SO.096 $1377

60 51281 $0.096 S1377

30 51281 50.096 $1377

25 S2.277 50.119 $2.396

15 S2277 $0.123 S2.400

10 S2277 50.123 $2.400

3 $2277 S0.197 S2A74

I S2277 50.197 $2.474

I
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Table B.56.4.2

Summary Cost for Rare Metal Extraction Facility (SM)
Structures Case 2

Disposal Cost - S35WOW

Residual Dose Limit Survey TOTAL
(mrem/y)

100 S2.797 30.096 S2.893

60 S2.797 30.096 S2.893

30 S2.797 30.096 S2.893

25 S4.146 30.119 34.265

15 S4.146 30.123 S4.269

10 $4.146 30.123 S4269

3 S4.146 S0.197 S4.343

1 S4.146 $0.197 S4.343

w
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9~ Table B.56.5

Statsicl Mortality - Ram Metal Extrction Facility
Shrcures Case 2

W

0

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

(Infem/yr) Short Term FatalitiesWorking Perform Transport Perform Transport TOTAL 03DoTr &
Onsite Decon Waste Decon Waste Transporion)

100 1.75e.01 239e.03 2.03e-04 3A9e-04 8.51o-04 1.79.-01 3.79e-03

60 1.05.-01 2.39e-03 2.03e-04 3.49e-04 8.51c-04 1.09e-01 3.79e-03

30 5.25So02 2.39ce03 2.03c.04 3.49e-04 8.5le-04 5.63e-02 3.79e"03

25 4,38e 02 239e-03 2.03e.04 3.49e.04 8.51e-04 4.75e"02 3.79e-03

15 3.94c-05 4.3le-03 2.47c-04 6.29c-04 1.03e-03 6.26c-03 622.03

10 3.94c.0S 4.31e-03 2A7e.04 6.29e-04 1.03e-03 6.26e-03 622e"03

3 3.94e0- 431--03 2.47-04 6-29-04 1.03-3 626--3 622e-03

3 3.94e-05 4.31e-03 2.47e-04 6.29c-04 1.03.-03 6.26e-03 6.22"03
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Table B.56.6 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 2

GENERIC ASSUMPTIONS:_

Fatal cancer risk rate 5.00Oc04 per enm Fatal work 4208 Per

Exposute duration 70 y Burial site 1600 km per . _

Agricuhura usage rate 2500 m2 per Fatl= 3.8e4S per knm

REFERENCE FACILITY Rare Metal Eztractki, FacIllty -Structures

Residual Dose Limit (mrIey) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.97e+05 L.OOe02 6.00e+01 3.00-01 2 2.5c+01 2.25c-02 2.25e02 2.25e-02 225e-02

Cumulative risk 6.89e+00 3.50e.03 2.10e-03 1.05e.03 8.75e-04 7.88"e07 7.850-07 7.88e.07 7.88eW07

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy persons 40 Facilityarea 150,000 fl2

ResidualDoseLimit(mreminy) None 100 60 30 25 15 10 3 I

Collective mortality 2.76e+021.40A01 8A.e02 4.20e-02 3.50e02 3.15-e05 3.15e-05 3.15e-0O 3.15e-05

b. Building renovation # persons 10

Residual Dose Limit (memly) None 100 60 30 25 | 15 10 3 I

Collective mortality 6.89e+01 |3.50e.02 | 2.10e02 1.05e.02 8.75e-03 | 7.88e-06 7.88e-06 7.88ec06 7.88-e06

c. Total for working onsitc,

Residual Doselimit (mem/Y) None 100 60 30 25 15 10 3 1

Collective mortality 3.44c402 1.75e.01 1.05e-01 5.2Se-02 4.38e-02 3.94e-O5 3.94c05S 3.94e05 3.94e-05

IL Performing Decon - Mortality for Radiation ExposureI~
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Table B.56.6 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 2

Reskdua Dose Limit (mrerny) None 100 60 30 25 15 10 3 1

Surfsxts person-fen 0 4.783 4.783 4.783 4.783 8.623 8.623 8.623 8.623

Collective mortality 0 23903 239e-03 2.39c03 2.39e-03 4.3le-03 4.3o103 43le-03 4.3le-03

DlL Transporting Waste -Mortality for Radiation Exposure

Waste siupment exposure 2.90e-02 pesn-emn per shipment

ResidualDoseLimit(nnreni/y) None 100 60 30 25 15 10 3 1

Surifues volume (ft-3) 0 0 0 0 0 6232 6232 6232 6232

Building wage shipments 0 14 14 14 14 17 17 17 17

Building waste person-ren 0 0.406 0.406 0.406 0.406 0.493 OA93 OA93 0.493

Collective mortality 0 2.03c.04 2.03e04 2.03e.04 2.03e-04 2A7e.04 2.47c04 2.47e.04 2.47e-04

REFERENCE FACITY Rare Metal Extracti Facility - Strhctures _ _

IV. Performng Decon - Mortality for Accidents

Rasidual Dose Linit (mn/emy) None 100 60 30 25 1S 10 3 1

Su0ea peh O 8,304 8,304 8,304 8,304 14,971 14,971 14,971 14,971

Colbctive Mrtality O 3.49e04 3.49e-04 3.49e.04 3.49e 04 629e.04 629e.04 6.29e.04 6.29e-04

V. Transpoting Waste -Mortality for Accidents

ReaidualDoseLimit(inrem/y) None 100 60 30 25 15 10 3 1

Total shipuMats(nowashiug) 0 14 14 14 14 17 17 17 17

Total dinc (n) 0 22,400 22,400 22,400 22,400 27,200 27,200 27,200 27,200

Cdctive mottality . 0 8.51e.04 8.5104 | 8.51e04 | 8.51e004 L.03eO3 1.03e-03 | 1.03e-03 1.03o-03

I a k
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Table B.56.7.1

Summary Costt for Rare Metal Extraction Facility (SM)
Structures Case 2

Disosal Cost - SMOW3

Residual Dose Limit Facility Decon Survey TOTAL
(Mmremy) ____

100 _ 1281 50.096 51377

60 $1281 $0.096 - 1377

30 S1281 50.096 $1377

25 51281 S0.119 51.400

15 52277 $0.123 S2.400

10 S2.277 S0.123 S2.400

3 52277, S0.197 52.474

I S2277 S0.197 52474

w

I
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Table B.56.7.2

Sumnary Costs for Rare Metal Extraction Faclity (SM)
Structures Case 2

Disposal Cost - S35MOft3

Residual Dose Lit Fcility Decon Survey TOTAL

100 S2.797 S0.096 52.893

60 S2.797 $0.096 $2.893

30 S2.797 50.096 S2.893

25 52.797 S0.119 52.916

15 S4.146 50.123 54269

10 S4.146 S0.123 S4269

3 S4.146 50.197 54.343

1 S4.146 S0.197 S4.343

I. I j
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Table B.56.8

StaIscal Mortaliy - Rare Metal Extraction Facility
Strctures Case 2

Mortality from Radiation Exposu Mortlity from Accidents
Residual Dose Limit -

(mre~T)Short Term FatalitiesWoddng Perform Transport Perform Transport TOTAL (Decon &
Onsitb Daon Waste Decon Waste TOTAL (Down &_ ~Transpor~otio)

100 1.75e-01 239e-03 2.03e-04 3A9c-04 8.51e04 1.79e 01 3.79e-03

60 1.05c4 2.39*03 2.03e-04 3.49-04 8.51..04 I .090-01 3.79e.03

30 5.25e-02 2.39o-03 2.03e-04 3A9e*4 8.51c404 5.63e-02 3.79e-03

25 4.38002 239o-03 2.03e.04 3A9e4-4 8.51c-04 4.75402 3.79c*03

15 2.63e.02 239o03 2.03e04 3.49c-04 8.51e-04 3.00e-02 3.79003

10 3.94*05 4.31.-03 2.47-4 6.29e04 1.03a03 626oe03 6.22e-03

3 3.94"-O5 431.03 2.47e.04 629e04 1.03c 03 626e-03 6.22e03

I 3.94e-05 431e-03 2.47e404 629e.04 1.03e 03 626e"03 6.22c403

z

aI



9

0%

Table B.56.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 2

GE;NERIC ASSUMPTIONS:

Fatal cancer risk rate S.00e-04 per rem Fall work rate 4.2e-08 per person-h

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per person Fatal transport rate 3.8c08 per kn

REFERENCE FACMITY Rare Metal Extrction Faclity - Stuctures

Residual Dose Limit (mrcm/y) None 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem/y) 1.97c+05 1.00c+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 2.25e-02 2.25c-02 2.25e-02

Cumulative risk 6.89e+00 3.50c-03 2.10e-03 1.05c-03 8.75e-04 5.25e-04 7.88c-07 7.88e-07 7.88e-07

I. Working Onsite -Mortality for Radiation Exposure

a. Building occupancy # persons 40 Facility aea 150,000 fl2

Rcsidual Dose Limit (mniem/y) None 100 60 30 25 15 10 3 1

Collective mortality 2.76c+02 1.40c-01 8.40o-02 4.20e-02 3.50e-02 2.10e-2 3.15c-05 3.15e OS 3.15S

b. Building renovation # persons 10

Residual Dose Limit (mrem/y) None 100 60 30 25 5 IS 10 3 1

Collective mortality 6.89e+01 3.50c-02 2.10e-02 | 1.05c-02 8.75e-03 5.25e-03 | 7.88c-06 | 7.88-e06 7.88c06

c. Total for working onsite

Residual DoseLimit(mrem/y) None 100 60 30 25 15 10 3
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 .9 4 .-O I I 3_4. O

Collective mortality 3.44e+02 1.75c401 1.05c-01 5.25c-02 4.38c-02 2.63e-02 3.9405 |3.94e05 |3.94 5

U. Performing Decon -Mortality for Radiatio Exposure

I I . I I
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Table B.56.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 2

Residual Dose Limit (mnn/y) None 100 6) 30 25 15 10 3 1

Surfaces person-rem 0 4.783 4.783 4.783 4.783 4.783 8.623 8.623 8.623

Collective mortality 0 239e.03 239e-03 239v.03 239-03 239e-03 43le-03 4.31 .03 43le-03

EL Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 2.90c042 person-rem per shipment

ResidualDoseLimit(mromly) Non 100 60 30 '25 15 10 3 1

Surfces volume (ft3) 0 0 0 0 0 0 6232 6232 6232

Building waste shipments 0 14 14 14 14 14 17 17 17

Building waste person-rem 0 OA06 OA06 OA06 OA06 OA06 0.493 0.493 0.493

Collective mortality 0 2.03e004 2.030e04 2.03e.04 2.03e.04 2.03e.04 2A7e.04 2A7e.04 2A7e-04

REFER5NCES FACTLrrY Rare Metal Extraction Facility - Structures

IV. Perfom-img Decon - Mortality for Accidents

ResidualDoseLimit (mewny) None 100 | 60 30 25 15 10 3 1

Surfces person-h - O 8,304 ,304 8,304 8,304 8,304 14,971 14,971 14,971

Collctive mortality O 3.49e-04 3A9e-o4 3.49e.04 3.49e-04 3A9e-04 6.29e-04 629e-04 6.29e-04

V. Transporting Waste -Morthlity for Accidents

ResidualDoseLimit(mrem/y) None 100 60 30 25 1 5 10 3 1

Totalshipments(nowashing) 0 14 14 14 14 14 17 17 17

Total distance (lum) 0 22,400 22,400 22,400 22,400 22,400 27,200 27,200 27,200

Collective mortality 0 8.510-04 8.51e-04 8.51e-04 |8.51e-04 8.51e-04 1.03e-03 1.0303 | 1.03e03



I--

w

0o

Table B.56.10.1

Summary Costs for Rare Metal Extractlon Facilty (SM)
Structures Case 2

Disposal Cost - SSO/ft3

Residual Dose limit Facility Deon Survey TOTAL
(mrem/y)

100 $1281 S0.096 $1.377

60 S1.281 S0.096 S1377

30 £1.281 S0.096 $1.377

25 S1.281 $0.119 SI.400

15 $1.281 S0.123 S1.404

10 S2277 $0.123 S2.400

3 $2.277 S0.197 S2A74

I £S2277 S0.197 S2A74

0 A* ,,.1 k it
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Table B.56.10.2

Summary Costs for Rare Metal Extraction Facility (SM)
Structures Case 2

___________ Disposal Cost - WNWft _______

Residual Dose Limit Facily Decn Survy TOTAL
(mrcmly)

100 52.797 SO.096 S2.893

60 52.797 S0.096 52.893

30 52.797 S0.096 52.893

25 S2.797 So.119 S2.916

15 S2.797 $0.123 52.920

10 S4.146 50.123 S4.269

3 S4.146 S0.197 S4343

1 54.146 S0.197 S4.343

w
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ATTACHMENT C

REPRODUCED SECTIONS OF CHAPTER 5.3 OF DRAFT GEIS

In this final GEIS, reference is made to analysis and results from Chapter 5.3 of the
draft GEIS. To assist the user of this report and to provide completeness, those Sections of
Chapter 5.3 of the draft GEIS are reproduced here as Attachment C. The section numbering
system indicating that this was Chapter 5.3 has been retained.
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5.3 Other Environmental Consequences

Environmental consequences other than those directly affecting human health are evaluated in
this section. These include impacts on the biological, socioeconomic, and physical
environments both from the decontamination activities and from residual radiation levels.
Specifically addressed are the physical and radiological impacts on plant and animal

is populations; land use changes; social, economic, and cultural resource impacts; noise;
aesthetics; and impacts on planned low-level waste disposal capacity.

einpacts were previously evaluated for the entire decommissioning process and are described
in NUREG-0586 (NRC, 1988) and supporting documents. Since the decontamination of
building structures and areas of contaminated soils is a component of decommissioning, some
of the same activities and impacts were discussed in that document. This GEIS focuses on
both the costs and environmental effects attributable to activities required to achieve the
residual dose criteria indicated in Section 5.2.1.

5.3.1 Biological Environment

During the decommissioning process, biological components of the environment may be
affected by the physical removal of contaminated soils from site areas outside of structures
and by exposure to any residual radiation. Estimated area and depth of soil contamination
for each category of reference facility are given in Table 4-1.

Decontamination activities would include physical removal of the contaminated soils to
depths of a few inches to a foot or more, followed by conditioning and revegetating of the
disturbed area. Where warranted, site surveys for State or Federally listed or candidate
threatened or endangered species would be made prior to any land disturbance outside of the
facility structures.

Analysis of the effects on these environmental components is qualitative because radionuclide
impact analysis on human health will usually bound the impact on biota, and because the
range of residual dose criteria being considered in this GEIS is well below the exposures
where effects were observed on biota (SC&A, 1993a). Also, issues related to biota may be
very site-specific and will need to be addressed in an EIS prepared for a specific facility.

5.3.1.1 Plants.

Decontamination.

Soils and vegetation would be removed to depths of a few inches to a foot or more at a few
hundred sites. Areas affected range from a few hundred square feet to 300 acres of land
surface. After excavation to acceptable levels of residual radiation, the disturbed areas
would be revegetated. These effects would be local and temporary. It is expected that most

-B.C-3 NUREG-1496



vegetation involved would be grasses, forbs, and shrubs, and successful reestablishment
would occur within a few growing seasons.

The IAEA (1992) concluded after a review of the major studies on effects of radiation on
plants that 'it appears that in the natural environment, the most sensitive plants display acute
radiation sensitivities which are similar in magnitude to those found for mammals, but that
the majority of data relate to radiation exposures which are not acute for the plant species
investigated but are more correctly described as short term or chronic."

Based on a review of the scientific literature, no discernible effects to individual plants or
plant communities are expected at residual dose levels of 100 mrem/yr or less. Reduction in
shoot growth for the radiosensitive pines occurred at an exposure of 1 Rlday, several
thousand times the 100 nirem/yr residual dose level.

5.3.1.2 Mammals.

Decontamination.

Earth removal activities would result in loss or displacement of any mammals living or
foraging on a few hundred square feet to 300 acres of land surface at several hundred sites.
These effects would be local and temporary. Habitat would soon re-establish to former
levels. It is expected that the smaller field mammals would be most affected, and these
would quickly repopulate the area once revegetation was completed.

Post-decomnmissioning.

Mammals could be exposed to radionuclides at decommissioned sites both from external
irradiation from being on the land surface or living in burrows on the site and by ingestion of
any onsite vegetation having increased radionuclide content through uptake from
contaminated soil. While the effects of external irradiation have received extensive study,
the scientific literature contains little information concerning the effects on animals from
ingestion of radionuclides through the food chain.

A summary by Rice and Baptist (1974) indicated that several species of mammals have
LD50s slightly lower than man's. It appears that several large domestic animals are at least
as radiosensitive as humans to the effects of acute radiation exposure. The LD5Os for cattle,
dogs, burros, and goats are on the order of 240 to 255 rads, compared with an LD50 of 300
rads for humans. One can speculate that the larger wild animals, such as bear and moose,
are comparable to the large domestic animals in radiosensitivity (SC&A, 1993a).

Even the more radiosensitive mammals for which data are available appear to be only
slightly more susceptible than humans to radiation effects. Thus, even with the possibility of
an added exposure to some mammals from ingestion of vegetation with an added uptake of
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radionuclides, no discernible effects to individual mammals or populations are expected at
residual dose levels of 100 mrem/yr or less.

5.3.1.3 Birds.

Decontamination.

Earth removal activities would displace any birds living or foraging on a few hundred square
feet to 300 acres of land surface at several hundred sites. Soil removal during the nesting
season could result in loss of eggs or nestlings. These effects would be local and temporary.
It is expected that the ground nesting field birds would be most affected. Habitat and
populations would soon re-establish to former levels.

Post-decommissioning.

-The radiosensitivity of wild birds appears to range from about 400 to > 1000 R for acute
LD5Os. Few data are available for assessing the effects of protracted (rather than acute)
radiation exposures and the effects of low intensities (IAEA, 1992). Several factors enter
into evaluating avian exposure at a decommissioned site. The exposure for each species will
differ, based on feeding habits, time spent on site, and nesting habits. Considering the short
natural life spans of most wild bird species (typically a few years) and the migratory nature
of many species as well as the fact that wild birds appear to be less radiosensitive than
humans, no discernible effects on individual wild birds or populations are expected at
residual dose levels of 100 mrem/yr or less.

5.3.1.4 Reptiles and Amphibians.

Decontamination.

Earth removal activities would result in loss or displacement of any reptiles and amphibians
living or foraging on a few hundred square feet to 300 acres of land surface at several
hundred sites. These effects would be local and temporary. Habitat and populations would
soon re-establish to former levels.

Post-decommissioning.

While there are few studies of the radiosensitivity of reptiles and amphibians, available data
suggest that they may be somewhat less sensitive than birds and mammals, though there
appears to be some overlap. At chronic radiation exposure of
- 2 R/day over a period of 1 to 2 years, females of two long-lived species of lizards became
sterile and populations drifted toward extinction. Another species showed no effects on life
spans, age distributions, and sex ratios after 5 years of exposure. Results from another
experiment suggest impaired reproduction in several species of lizards after exposures of 1 to
5 radl/day over a 5-year period; many survivors lacked ovaries and many males were sterile

B.C-5 NUREG-1496



(IAEA, 1992). However, the exposures in these studies are several thousand times the
maximum residual levels contemplated in the proposed standards; no discernible effects on
individual reptiles and amphibians or populations are expected at residual dose levels of 100
mrem/yr or less.

5.3.1.5 Invertebrates.

Decontamination.

Earth removal activities would displace any invertebrates living or foraging on a few hundred
square feet to 300 acres of land surface at several hundred sites. These effects would be
local and temporary. Habitat and populations would soon re-establish to former levels.

Post-decommissioning.

A review by O'Brian and Wolfe (1964) indicated that lethal doses for insects were generally
in excess of 10,000 R. The exposures discussed in the review are many orders of magnitude
higher than the maximum residual levels contemplated in the proposed standards; no
discernible effects on individual invertebrates or populations are expected at residual dose
levels of 100 mrem/yr or less.

5.3.2 Socioeconomic Environments

Human social, cultural, and economic institutions exist in the vicinity of the nuclear facility
during the time that the facility is operating. These institutions could be affected by specific
decommissioning actions and the alternative regulatory approaches being considered, and new
social, cultural, and economic institutions may come to exist following license termination.
The analysis of the impacts on these environments is qualitative because, for the range of
doses being considered, the differential impact on these institutions is not significant. Also,
the socioeconomic impacts will be very site-specific and do not lend themselves to generic
analysis. The GEIS does not specifically include the impacts on Native American tribal land
use. This GEIS evaluation is based on reference facilities, which means that the average or
most typical case is characterized. Tribal use is very specific, and impacts can most properly
be assessed on a case-by-case basis. Impacts on Native American tribal use of site lands
would be better addressed in an Environmental Impact Statement or Environmental
Assessment for a specific facility at the time of decommissioning of that facility.

Decontamination.

Decontamination activities at major facilities will require teams of nuclear professionals and
construction workers for periods of several months to several years; this work will be carried
out by the existing workforce and/or through contracting. At some sites, there may be a
temporary influx of construction crews for major demolition and earthmoving work. This
may result in temporary increases in local populations, traffic, and demands on community
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services. The incremental impact in the person-hours spent working on site attributable to
the alternate residual dose criteria being considered is generally small compared to the total
amount of labor involved in a decommissioning.

Post-decommissioning.

Socioeconomic effects could occur locally if land use restrictions precluded future industrial
or commercial development of the site and no alternate lands were available locally. Certain
land uses such as housing, schools, etc., may be precluded at the higher proposed levels of
residual radiation. This could result in the site being dedicated to non-occupancy uses such
as parking lots, green belts, or open space. These effects will depend on the specific
location and local land availability. Site-specific environmental analyses will be prepared for
sites where post-decommissioning land uses are restricted.

5.3.3 Physical Environment

The physical environment (water, noise levels, air quality, aesthetics, and low-level waste
capacity) could be affected by specific decommissioning actions and the alternative regulatory
approaches being considered as part of license termination. Except for low-level waste
capacity, analysis of the impacts on these components is qualitative because, for the range of
doses being considered, the differential impact on these physical environments is not
significant. Also, most of these impacts will be very site-specific and do not lend themselves
to generic analysis. However, quantitative analysis of the adequacy and utilization of low-
level waste capacity is provided.

5.3.3.1 Noise and Aesthetics.

Decontamination.

Levels of noise attributable to decontamination work will generally be comparable to the
normal industrial activities previously carried out at the sites.

Post-decommissioning.

No incremental noise or aesthetic effects will be attributable to the alternative residual dose
criteria being considered. Such effects could result from any subsequent uses of the sites but
cannot be predicted at this time.

5.3.3.2 Water Resources.

The specific environmental review of impacts on the water resources at a site would be
considered in detail in a site-specific environmental statement or assessment. The following
is a generic discussion of water resources as it relates to possible incremental impacts from
alternate dose criteria.
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Surface Water.

At some sites, small areas of ponded surface waters will require decontamination, usually by
evaporation. These contaminated waters may not be considered suitable for domestic,
agricultural, or wildlife use. Treatment of these contaminated waters will eliminate the risk
of release or discharge and contamination of local streams and drainages. Conceivably,
during precipitation, there could be some contamination of runoff through leaching or
suspension of radionuclide-contaminated soils. The effects of this are not expected to be
discernible at the decontamination criteria or residual levels under review.

Groundwater.

Removal of contaminated soils and treatment of contaminated surface waters will remove
potential sources of groundwater contamination. Conceivably, during precipitation,
contaminated soils could be leached by downward percolating water thereby contaminating
local groundwater resources. The effects of this contamination are not expected to be
discernible at the decontamination criteria or residual levels under review.

5.3.3.3 Air Quality.

As at any demolition or earthmoving project, during removal of structures and soils, there
will be some local degradation of air quality from increased particulates and emissions from
diesel or gasoline engines. Workers will be required to follow standard dust suppression
practices, maintain appropriate emission controls on diesel and gasoline motors, and follow
approved practices for any blasting. Applicable air quality standards should not be exceeded.
The incremental impact on air quality attributable to the alternate residual dose criteria being
considered should be small based on the type of activities to be carried out and the methods
used for controlling emissions.
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