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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 altemaﬁve 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.
Radlologlcal doses from background typically range between 100 mrem/y and 1,000 mrem/y
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 11-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 cosmogemc
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 K-40, 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 mrem/y). 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 charactcristics,
radiation doses to U S resulents from background, in tum vary widely, as well. -

A3 Impacts and Costs for a Dose Criterion of "0" mrem/y Above Background

A "remm—to-background“ regulatory alternative which requlres 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 "0" 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 mrem/y 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 "0" 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 "0" 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

" Annuat Effective Dose Equivalent(mSy)

Component B U.S. Mean'  World Mean? World Range?
R Cosmic o | 0.27 0.36 0.3-20
Indoor radon and progeny 20 11 0.3-5.0
Internal (other inhaled, ingested)- 0.4 0.5 0.2-1.0
Terrestrial gamma 0.28 0.41 0.2-1.0
Totals (rounded) o ¢ 3.0 24 1.5-6.0

1. From NCRP (1987).
. 2. From UNSCEAR (1988).
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Table A.2. Typical Ranges in Average Concentration of Background Radionuclides

(Bq per kg)

Material Uranium-238 Thorium-232 Potassium-40  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
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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 Appendnx 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, remedlatlon 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 GEIS. 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 i in the number of persons exposed and thus the
collectlve exposure and net health effects.

Based on the comments and information received, addmonal information has been included in
the GEIS. 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
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

NUREG-1496 B-2
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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 :
decommissioning; 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 Ievel 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 Estunated Mortalities from Radxation Exposure

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

soil - living on s1te followmg license termination, performing soil remediation (e.g.,
excavation), and transportmg the resultant waste to a dlsposal 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. o

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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NUREG/CR-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 (NRCS88)). In the estimate of impacts, a risk coefficient of SE—4
per rem for the risk of radiation-induced fatal cancer is used based on the cancer-to-dose
relationships in the UNSCEAR (UNSCEARS88) and BEIR (BEIRS0) 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 1B, 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 natre of
restricted use, a generic approach is unlikely to yield a reasonable approximation of ail 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 uscd in the analysns

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

Collective Estimated Mortality = R x DE x CFx 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 (dlmensxonlcss)

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 mdlcates the alternative
buﬂdmg occupancy densmes used in the analys:s ‘

Asnotemeables732 7.4.1,7.5.1, and7610prpend1xC theacmalprocessof
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 referénce 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 = RXDFxCFxY 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 (sece 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 achievmg
alternative residual dose rates (person-rem) (taken from the tables i 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 mortalmes 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
requmng 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 toa dlsposal facility.

The collective estimated moxtahty due to radiological expoSure for shxppmg facnhty
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
shtpment) (from Table A. l) '

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 = Ax T
where:
A = Accident risk rate (mortalities/km) (from Table A.1)
T = Total distance traveled for all waste shipments (km) (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 matenals, and cost of waste

packaging, transport and disposal.

2) For soil remedlatlon costs are estimated in Appendlx Casa functlon 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 réference facility: one reflecting the cost of
disposal of all soil in an untreated condition, and one reflecting the cost of dlsposal assuming
s01l washing to reduce the amount of soil shipped off s1te for disposal.

B.S 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 mrem/y. 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

TABLES OF PARAMETER VALUES AND DESCRIPTION OF CASES
ANALYZED FOR REFERENCE FACILITIES
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Table A.1
Parameter Values for Reference Facilities

Values Applicable 1w Al Facilities:

Faual cancer risk rate: 5 x 10* per rem

Exposure duration: 1000 years for residential use of the site; 70 years for building occupancy
Disposal volume: 13.6 cubic meters per shipment

Fatal work rate: 4.2 x 10* per person-hour

Burial site distance: 1,600 kilometers

Fatal transport rate: 3.8 x 10° per kilometer

Values by Individual Facility

Facility Building Building Contaminated | Land Building Waste Soil Shipment
Occupancy® Renovation® Land Area® usage Shipment Exposure
(# persons) (¥ persons) | (sq. ft.) (#persons)’ | Exposure (person- {person-rem
rem per shipment) | per shipment)
Power Reactor 22-210 20 3,000 <1-14 8.72E-02* 8.72E-02¢
Uranium Fuel 80 - 1000 20 100,000 4 - 460 2.90E-02* 8.00E-06*
Fabrication Plant
Scaled Source 1-5 5 5,000 <1-23 8.67E-02¢ 8.67E-02*
Manufacwrer

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

* Assumptions for building occupancy: for each facility assumes a range of reuses including office use at 120 ft2/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 (UD190), with average size of 900
megawatts. The area of occupancy is based on Table 7.1.1 of Appendix C which indicates that there is 250,000 fi2 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 f2 in the reference
facility that is 50% contaminated.

Secaled Source Manufacturer Facility - use as a laboratory, with typical laboratory size of 60 m® to 80 m* (NRC81). The area of occupancy
is based on Table 7.1.1 of Appendix C which indicates that there is 6,000 fi2 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.

* Estimated 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
persons/km2. Also assumes exposure using the unrestricted use dose conversion factor of Table A.2 of Arachment 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.
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Table A.2.1

CasesPfor Reference Power Reactor
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 of the site

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

Case 1B - Same as Case 1, but with residential high density dwelling use

Case 2 - Diffusion, $50/ft3 burial cost for soil; no soil washmg, unrestricted use with
resident farmer use of the site .

Case 2A -  Same as Case 2, but with industrial use

Case 2B - Same as Case 2, but with residential high density dwelling

Case 3 - Real world soil profile data; $50/ft3 burial cost; soil removal after soil
washing; unrestricted use with resident farmer use of the site

Case 3A -  Same as Case 3, but with industrial use -

Case 3B - Same as Case 3 but w1th residential high density dwelling

Case4- - Real world soil profile data; $50/ft3 burial cost for soil; no soil washmg,
unrestricted use with resident farmer use of the site

Case 4A -  Same as Case 4, but with industrial use

Case 4B - 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 mformauon 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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Case 1 -

Case 1A -
Case 1B -

Case 2 -

Case 2A -
Case 2B -

Case 3 -
Case 4 -
Case 5 -

Case 5A -
Case 5B -

Case 6 -

Case 6A -
Case 6B -

Case 7 -

Notes:

Table A.2.2

Cases®™for Reference Uranium Fabrication Facility
Soil Remediation®

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
Same as Case 1, with $10/ft3 burial cost for soil

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 or industrial use of the site

Same as Case 2, but with $10/t3 burial costs for soil;

Same as Case 2, but with residential high density dwelling

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

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

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

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

Same as Case 6, but with $10/ft3 burial cost for soil

Same as Case 6, but with residential high density dwelling

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

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.A4

"



Table A.2.3

Cases®for Reference Sealed Source/Broad R&D 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 of the site

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

Case 1B -  Same as Case 1, but with residential high density dwelling use

Case 2 - Diffusion; $50/ft3 burial cost; no soil washing; unrestricted use with resident
farmer use of the site

- Case 2A - Same as Case 1, but with industrial use

Case 2B - Same as Case 1, but with residential high densxty dwellmg use

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

Case 3B-  Same as Case 3, but with residential hlgh dens1ty dwelling use

Case 4 - Real world soil profile data; $50/ft3 bunal cost; no soil washing; um'estncted
use with resident farmer use of the site

Case 4A - . Same as Case 4, but with industrial use

Case 4B -  Same as Case 4, but with residential high density dwelling use

Case § - 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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Case 1 -

Case 1A -
Case 1B1 -
Case 1B2 -
Case 1C -

Case 2 -
Case 2A -
Case 2B1 -
Case 2B2 -
Case 2C -
Case 3 -

Notes:

Table A.2.4

Cases®for Reference Rare Metal Facility
Soil Remediation®

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

Same as Case 1, but with $10/ft3 burial cost

Same as Case 1, but with industrial use

Same as Case 1, but with high density dwelling use

Same as Case 1, but with use of in-situ surveys

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

Same as Case 2, but with $10/ft3 burial cost

Same as Case 2, but with industrial use -

Same as Case 2, but with high density dwelling use

Same as Case 2, but with use of in-situ surveys

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

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
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Table A.3.1

Cases for Reference Power Reactor
Structures Remediation®™

Case 1 - Bloshxeld contarmnatlon $350/ft3 bunal cost for concrete 50 persons
working in bioshield area
Case 1A -  Same as Case 1, but with 20 persons working in bmshleld area

Case 2 - Floor. and wall contammatlon, $350/ft3 burial cost for concrete; bfﬁce 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 conérete; industrial use

of facility (22 persons using contaminated areas of facility)

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

Notes:
(1) As noted in Section B.S 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
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®

, Casel - Floor and wall contamination; $350/ft3 burial cost for concrete; office use of
* v the facility (5 persons using contaminated area of faclhty 600 ft/120
ft2/person)
Case 2 - Floor and wall contamination; $350/ft3 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)®

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

(2) A separate table in Attachment B was not developed because the results are snmllar 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 £t/120
ft2/person)

Case 2 - Floor and wall 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 Il
1 B.1.1-B.1.4 C.1.1 |
1A B.2.1-B.2.4 c.11 1
1B B.3.1- B.3.4 C.1.1 Jd
2 B.4.1-B.4.4 C.1.2

2A B.5.1. - BS54 C.1.2 |
2B B.6.1 - B.6.4 C.1.2 :u
3 B.7.1-B.7.4 {ci9

3A B.8.1-B.8.4 C.1.9

3B B.9.1-B.9.4 C.1.9
4 B.10.1 - B.10.4 C.1.10

4A B.11.1-B.11.4 C.1.10

4B B.12.1 - B.12.4 | c.110 B
5 B.13.1- B.13.4 C.1.12 JJ
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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

I{ Case Appendix B tables Appendix C table

I 1 B.14.1 - B.14.4 c21

| 1A B.14.1 - B.14.4 2.1

| 1B B.15.1- B.15.4 c2.1 |

P 2 B.16.1 - B.16.4 2.2 |
2A B.16.1. - B.5.4 C22 1

| 2B B.17.1- B.17.4 c2.2

| B.18.1 - B.18.4 C23

1 4 B.19.1- B.19.4 C2.4 |

| B.20.1 - B.20.4 C.2.5 1

‘L 5A B.20.1 - B.20.4 2.5 |
5B B.21.1 - B.21.4 Cc2.5

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

I 6A B2.1-B24  |C26

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

| 7 B24.1-B244 | C28 n
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Table A4.1.3 :
Cross Reference for Tables of Soil Analyses in Appendix B
to Sources in Appendix C

Reference Sealed Source Manufacturing/Broad R & D Facility

'Appendix B tables ' :ppendix C table il
B.25.1 - B.25.4 ILERE
B.26.1 - B.26.4 - lcsa
B.27.1-B.27.4 c3.1
B.28.1 - B.28.4 c32 |
| 24 |B29.1.-B204  |[ca2 I
| 2B |B301-B304 C3.2 | |
|| 3 B.31.1-B.314 C3.5 |
| 3A  |B321-B324 lcas 1
I 3B B.33.1-B.334 C3.5
" 4 B.34.1-B.34.4 C3.6 .
4A B.35.1-B.35.4 C.3.6
4B | B.36.1 - B.36.4 C.3.6 IR
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 o
to Sources in Appendix C

Reference Rare Metal Facility .
“ Case Appendix B tables Appendix C table j
| 1 B.38.1- B.38.4 c4.2 n
| 1A B.38.1 - B.38.4 C4.2
I B.39.1 - B.39.4 C4.2 i
| B.40.1 - B.40.4 C.4.2 |
| 1C B.41.1. - B.41.4 C4.2
2 B.42.1 - B.42.4 C.4.6
24 B.42.1 - B.42.4 C.4.6 “
2B1 B.43.1 - B.43.4 C4.6
282 B.44.1 - B.44.4 C.4.6
2 B.45.1 - B.45.4 C.4.6
3 B.46.1 - B.46.4 C4.8 ]

NUREG-1496

L 1Y



e

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 C73.1 I
Power Reactor 1A | B.48.1 - B.48.4 {c131 IR
' Power Reactor 2 | B.49.1 - B.49.10 C7.3.2 i
Power Reactor 3 | B.50.1 - B.50.10 C.7.32 ﬂ

|  Unumrab. 1 [B51.1.-B5110 C.7.4.1
|  UranumrFab.2 | B521-BS52.10 Jca4a |
|  SealedSource1 | B.53.1-B.53.10 C.7.5.1 |
| Sealeasource2 |B.54.1-B.54.10 |casa I
Rare Metal 1 | B.55.1 - B.55.10 C.7.6.1 |
n Rare Metal2 | B.56.1-B.5610 | C7.6.1 |
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Table B.1.1

Incremental Impacts - Power Reactor Case 1

Residual Dose Rate Present Value Cost Long-Term Short T Net Health Cost per Net Health Benefit
Reduction , , Fatalitics hort- Term o . ,
(mrem/yn) Disposal Disposal Averted Fatalities Incurred Benefit Disposal Disposal

yr @ $50/13 @ $350/ft3 @ $50/f3 @ $350/13
100 < 60 $14,383.46 $56.,607.35 1.39E -05 1.06E 04 -9.20E -05 * *
60 < 25 $15.862.90 $67,154.81 2.10E -05 1.99E -06 1.90E -05 $833,527,121 $3,528,695,840
25 <15 $48,752.68 $73,820.58 5.47E 06 9.74E -07 4.49E -06 $10,855,144,371 | $16,436,697,706
15 < 3 $860.526.77 $1.002.400.13 6.60E -06 2.14E -04 -2.08E -04 * hd
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Table B.1.2

Statistical Mortality - Power Reactor Case 1

- Moyt B | Merlity oA —
Residual Dose Limit Living Peform | - Perform TOTAL bsouiiod
(mremfy) Onsite Decon '?“"’“‘W"" Decon Transport Waste Transportation)
100 5.34E -05 217E06 | 435E-05 1.83E -06 6.08E -05 1.62E -04 1.08E -04
60 395E05 | 3.07E-06 8.70E 05 2.57E 06 122E -04 2.54E 04 2.14E 04
30 2.74E .05 3.93E -06 8.70E -05 3.30E -06 1.22E 04 243E-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 1.30E -05 4.68E 06 8.70E -05 393E-06 1.22E-04. 2.30E -04 2.17E -04
10 101E 05 5.17E 06 1.31E -04 434E.06 | 182E-04 | 333E-04 3.22E-04
3 6.44E 06 16TE 06 174E04 | 645E-06 | 243E-04 | 433E-04 431E-04
1 2,425 06 1.36E -05 261E-04 1.14E 05 3.65E -04 653E-04 | 651E-04
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Table B.1.3 - Impact and Cost Calculations - Power Reactor Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate S.00E-04 |perrem |Fatal work rate 42E-08  iper person-h

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m"3 per Fatal transport 38E-08 |perkm

REFERENCE FACILITY Power Reactor - High Soil Contamination - Unrestricted Use

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

Initial Dose Rate (mrem/y) l 1.59¢+02 1.08¢+02 7.73¢+01 4.89¢+01 2.80¢+01 1.52¢+01 8.45¢H00 2.81¢H00 1.03e+00
Cumulative risk 8.31E -04 4.79E 04 3.55E -04 2.46E -04 1.66E -04 1.17E-04 9.06E -05 5.78E 05 2.17E 05
[Baseline soil profile] Zumulative risk = Initial dose rate * decay factor (1.44) * {(Co-60 % of total dose * Co-60 t 1/2) + (8r-90 % of total dose * Sr-90 t 1/2) + (Cs-137 % of

total dose * Cs-137 ¢ 1/2) J* faal cancer risk/1000

I. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 3000 sqft # personsonland 1.11E-01 [400 persons per km2]

Residual Dose Limit None 100 . 60 30 25 15 10 3 1
Collective mortality 9.27E 05 5.34E 05 3.95E-05 2.74E 05 1.85E 05 1.30E-05 1.01E -05 6.44E -06 2.42E -06
II. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit None 100 60 30 25 15 10 3 |
Soil person-rem 0 0.004 0.006 0.008 0.008 0.009 0.010 0.015 0.027
Collective mortality 0 s 2.17E 06 3.07E 06 3.93E-06 4.15E 06 4.68E 06 5.17E 06 7.67E -06 1.36E -05
I Transporting Waste - Mortality for Radiation Exposure

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

[T
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Table B.1.3 - Impact and Cost Calculations - Power Reactor Case 1

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil depth removed (cm) 0 33 46 59 62 10 78 115 205
Soil volume (m"3) 0 24 34 44 46 52 58 86 152
Soil shipments 0 1 2 2 2 2 3 4 6
Soil person-rem 0 0.087 0.174 0.174 0.174 0.174 0261 0.348 0522
Collective mortatity 0 435805 8.70E -05 8.70E -05 8.70E -05 8.70E -05 131E-04 1.74E -04 2.61E-04
REFERENCE

IV, Performing Decon - Mortality for Accidents

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil person-h 0 - 43 - 61 79. 83 94 103 153 272
Collective mortality L0 183E06 | 257E-06 ‘| 330E-06 | 348E-06 | 393E-06 434E 06 6ASE -06 1.14E-05
V. Transporting Wasts - Mortaity for Accidents

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 608E-05 | 122E-04 1.22E -04 1.22E 04 1.2E04 | 182E-04 2.43E 04 3.65E-04
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Table B.1.4.1

Suminary Costs for Power Reactor Case 1
High Soll Contamination - Unrestricted Use

Disposal Cost - SSO/It3
R‘“"E‘ﬂm%‘;)”"‘“ Soil Removal Survey TOTAL
100 $67,236.81 $106,000.00 $173.236.81
60 $81,62027 $106,000.00 $187,62027
25 $97,483.17 $106,000.00 $203,483.17
15 $105,235.85 $147,00000 $252,235.85
3 $151,762.62 $961,000.00 $1,112,762.62

b3 "
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Table B.1.4.2

Summary Costs for Power Reactor Case 1
High Soft Contamination - Unrestricted Use

Disposal Cost - S350/13

R"“’m’”"‘“ Soil Removal Survey TOTAL
100 $170,155.36 $106,000.00 $276,155.36
60 $226,762.71 $106,000.00 $332.762.71
25 $293917.52 $106,000.00 £399.917.52
15 $32673810 |  $147,00000 $473,738.10
3 $515,138.23 $961,000.00 $1,476,138.23
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Table B.1.43

Summary Costs for Power Reactor Case 1
High Seil Contamination - Unrestricted Use
Disposal Cost - S10/it3

Rcsidm)umit Soil Removal Survey TOTAL
100 $54,152.15 $106,000.00 $160,152.15
60 $60,703.95 $106,000.00 $166,703.95
25 $68,662.81 $106,000.00 $174,662.81
15 $72,552.55 $147,000.00 $219,552.55
3 $94,566.76 $961,000.00 $1,055,566.76
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Table B.2.1
Incremental Impacts - Power Reactor Case 1A
. | Present Value Cost

Residual M) Long-Tern | Short-Term Cost ($M) per Net Health Benefit
Dosc Rate Fatalities Fatalities | [\thcalth
 Reduction | Disposal | Disposal | /0 . % Benefit Disposal Disposal
(mremAr) | @S50m3| @ Incurred @ $50M3 @ $350M3
100 <60] $14383 ) 8566071 489%-05 | - 106e04 | -5.70e-05 * .

60 <25] $15863 | $67,155 |  7.40e-05 1.99¢-06 7.20¢-05 $220,320,537 $932,716,096
25 < 15| $48753 s73,821 1.92¢-05 9.74e-07 1.83¢-05 . | $2,669,843,179 | $4,042,636,722
15 < 3 | $860,527 [$1,002,40] 2.32e-05 2.14¢-04 -1.91e-04 * *
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Table B.2.2

Statistical Mortality - Power Reactor Case 1A

Mortality from Radiation Exposure Mortality from Accidents sll"mt‘:l'ilt.x em
(ml:::gl;al Dose Limit Living | Perform { Transport | Perform | Transport (Sm“e‘;
ﬂ Onste | Decon | Waste | Decon | Waste | 'OTAL | Transportation)

100 1.88e-04 | 2.17e-06 | 4.35e-05 | 1.83e-06 | 6.08¢-05 | 2.96e-04 1.08¢-04

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

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

25 6.51e-05 | 4.15e-06 | 8.70e-05 | 3.48¢-06 | 1.22¢-04 | 2.81¢-04 2.16e-04

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

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

3 2.27¢-05 | 7.67¢-06 | 1.74c-04 | 6.45¢-06 | 2.43e-04 | 4.54¢-04 4.31e-04

1 8.51e-06 | 1.36e-05 | 2.61c-04 | 1.14¢-05 | 3.65e-04 | 6.59¢-04 6.51e-04
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Table B.2.3 Impact and Cost Cslculaion - Power Reactor Case 1A

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 im"3 per Fatal 3.8e-08 |per km
. Alt. use 1.41¢-01

REFERENCE FACILITY Power Reactor - 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) 1.59¢+02]1.08¢+02[7.73¢+01{4.89¢+01 [2.80¢+01|1.52¢+01|8.45¢+00(2.81e+00| 1.03¢+0
Cumulative risk 1.17¢-04|6.75¢-05 | 4.99¢-05 | 3.466-05 | 2.34-05| 1.65¢-05 | 1.27¢-05 | 8.13¢-06 |3.05¢-06
I. Alternative Land Use - Mortality for Radiation Exposure ‘ ,

Contaminated land erea 3,000 sqft’  # persons exposed 2.79¢+00 [10,000 persons per km2]
Residusl DoscLimit (mremly) | None | 100 | 60 | 30 | 25 15 | 10 3 1
Collective mortality 326004 | 1.88¢-04 | 1.39¢-04 | 9.64¢-05 | 6.510:05 | 4.59¢05 | 3.556.05 | 2.27¢-05 | 8.51e-06
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Table B.2.4.1

Summary Costs for Power Reactor (SM)

Disposal Cost - $50/it3

R“idm"‘;)““‘“ Soil Removal Survey TOTAL
100 $67.237 $106,000 §173237
60 $81,620 $106,000 $187,620
25 $97,483 $106,000 $203,483
15 $105,236 $147,000 $252.236
3 $151.763 $961,000 $1,112,763




Table B.2.4.2

Summary Costs for Power Reactor (SM)
Case 1A
Disposal Cost - $350/1t3
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| Rﬁd}‘mm‘ Soil Removal Survey | TOTAL
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 $473.738
3 $515,138 $961,000 $1,476,138
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Table B.3.1

Incremental Impacts - Power Reactor Case 1B
. Present Value Cost

Residual (SM) Long-Term Short-Term Cost ($M) per Net Health Benefit
Dose Rate Fatalities Fatalities | etHealth

Reduction] Disposal | Disposal Averted Inc Benefit Disposal Disposal
(mremfyr) | @503 | @ urred @ $50/t3 @ $350/M3
100 < 60| $14,383 | $56,607 2.45e-04 1.06e-04 1.39¢-04 $103,777.859 $408,426,696
60 < 25| $15863 | $67,155 3.70e-04 1.99¢-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 -9.79¢-05 * *

4"
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Table B.3.2

Statistical Mortality - Potwer Reactor Case 1B

- | Mortality from Rediation Exposure] ~ Mortality from Accidents | - S:on]"_f“gm
‘(m  Dose Limit Living | Perform | Transport | Perform | Transport TOT AL (‘;:;n";
| Onsite | Decon | Waste | Decon | Waste | Transportation)

100 9.40¢-04 | 2.17¢-06 | 4.35¢-05 | 1.83e-06 | 6.08¢-05 | 105¢-03 |  1.08e-04
60 | 6.96-04 | 3.07¢-06 | 8.70e-05 | 2.576-06 | 1.22¢-04 | 9.10e04 |  2.14¢-04
30 | 4.82.04 | 3.93¢-06 | 8.706-05 | 330006 | 122604 | 6.98¢-04 |  2.160:04
25 32604 | 4.15¢-06 | 8.70e-05 | 3.48¢-06 | 1.22¢-04 | 542041  2.16e-04
15 2.30¢-04 | 4.68-06 | 8.70e-05 | 3.93¢-06 | 1.22¢-04 | 447¢04 |  2.17¢-04

10 1.78¢-04 | 5.17¢-06 | 1.31e-04 | 4.34e-06 | 1.82e-04 | 500604 |  3.22¢-04

3 1.13¢-04 | 7.67¢-:06 | 1.74¢-04 | 6.45¢-06 | 2.43¢-04 | 5.45¢-04'| . 43104
1 4.26¢-05 | 1.36¢-05 | 2.61e-04 | 1.14¢-05 | 3.65¢-04 | 69304 |  6.51e-04




Table B.3.3 Impact and Cost Calculations - Power Reactor Case 1B
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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 |m"3 per Fatal 3.8¢-08 |per km
Alt. use 1.41e-01

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

oI-94'd

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.59e+0 | 1.08e+0 | 7.73¢+0 | 4.85¢+0 | 2.80e+0 | 1.52e+0 | 8.45¢+0 | 2.81e+0 | 1.03¢+00
Cumulative risk 1.17¢-0416.75¢-05 4.99¢-05 | 3.46e-05 | 2.34e-05| 1.65¢-05(1.27¢-05/8.13e-06 3.05¢-06
I. Alternative Land Use - Mortality for Radiation Exposure

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

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.63¢-03 | 9.40c-04 | 6.96¢-04 | 4.82¢-04 | 3.26¢-04 | 2.30e-04 | 1.78¢-04 | 1.13¢-04 | 4.26¢-05

“
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Table B.3.4.1

Summary Costs for Power Reactor (SM)
Case 1B
Disposal Cost - $S0/t3

R”id?mLm Soil Removal Survey TOTAL
100 $67,237 $106,000 $173.237
60 $81,620 $106,000 $187,620
25 $97,483 $106,000 $203,483
15 - $105,236 $147,000 $252,236
3 $151,763 $961,000 $1,112,763




Table B.3.4.2
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Summary Costs for Power Reactor (SM)
Case 1B
Disposal Cost - $350/1t3

si-g9'd

R“idz‘;‘rm“m“ Soil Removal Survey TOTAL
100 $170,155 $106,000 $276,155
60 $226,763 $106,000 $332,763
25 $293918 $106,000 $399,918
15 $326,738 $147,000 $473.738
3 $515,138 $961,000 $1,476,138
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Table B.4.1

Incremental Impacts - Power Reactor Case 2

) Present Value Cost Long-Term | Short-Term Cost per Net Health Benefit
Residual Dose Rate Fatalities Fatalities Net Health
Reduction (mrem/yr) Disposal Disposal Averted In 1 Benefit - Disposal Disposal
@ $50/113 @s3som | . : @ $50/M3. @ $350/t3
100 < 60  $23452 $120012 | 139605 | 106004 | 91905 . .
60 <25 $28,204A 5156;434 2.10e-05 1.06¢-04 -8.510-05 * .
25 <15 $54,136 5116806 | 547006 | 882007 | 45806 | $11,810591,106 $25,482,832,561
15< 3 $892,322 $1,247,005 6.60¢-06 3.18e-04 -3.11e-04 . *




967 1-DIANN

ordd

Table B.4.2

Statistical Mortality - Power Reactor Case 2

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities
Residual Dose Limit (Decon &
(mrem/y) Living Perform | Transport | Perform | Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste

100 5.34¢-05 1.97¢-06 | 1.31¢-04 | 1.65¢-06 1.82¢-04 3.70e-04 3.17¢-04
60 3.95¢-05 2.77e06 | 1.74e-04 | 2.33¢-06 2.43¢-04 4.62¢-04 4.22¢-04

30 2.74¢-05 3.56e-06 | 2.18¢-04 | 2.99¢-06 3.04e-04 5.55¢04 5.28¢-04

25 1.85¢-05 3.75¢06 | 2.18¢-04 | 3.15¢-06 3.04¢-04 547¢04 5.28¢-04

15 1.30e-05 4.23¢-06 | 2.18¢-04 | 3.56e-06 3.04e-04 5.42¢-04 5.29¢-04

10 1.01¢-05 4.68¢-06 | 2.61e-04 | 3.93¢06 | 3.65¢-04 6.45¢-04 6.34¢-04

3 6.44¢-06 6.95¢-06 | 3.48¢-04 | 5.83¢06 | 4.86¢-04 8.54¢-04 8.47¢-04

1 2.42¢-06 1.23¢-05 | 6.09¢-04 § 1.03c05 ] 8.51e-04 1.49¢-03 1.48¢-03

20
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Table B.4.3 Impact and Cost Calculations - Power Reactor Case 2

GENERIC ASSUMPTIONS:

Fatal cancerriskrate 5.00e-04 |perrem |Fatal work rate 4208

| Exposureduration ~ | 1000 |y ' Burial site distance q1600 |44km per shipment
Disposal volume 1087 |m"3 per _ |Fatal transport rate 3.8¢08 |perkm
REFERENCE FACILITY Power Reactor - High Sofl Contamination - Unrestricted Use
Residual Dose Limit (mremfy) |~ None 1 100 60 30 25 15 10 3 1

| mitial Dose Rate (mrem/y) 1.59e+02 | 1.08¢+02 | 7.73¢+01 | 4.89¢+01 | 2.80c+01 | 1.52e+01 | 8.45¢+00 | 2.81¢+00 1.03e+00
Cumulative risk - 8.31c-04 | 4.79¢-04 | 3.55¢-04 | 2.46c-04 | 1.66e-04 | 1.17e-04 | 9.06¢-05 | 5.78¢-05 2.17e-05
{Bascline soil profile] Cumulative risk = Initial dose rate * decay factor (1 Ad)* [(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 Onsite - Mortality for Radiation Exposurc

Contaminated land area ‘ 3,000 sqft “ # personson fand  1.11e-01 {400 persons per km2]
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Collective mortality 927¢05 | 534005 | 395¢.05 | 27405 | 1.85¢05 | 1.30e05 | 101605 | 6.440-06 242006

11 Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mremfy) | None 100 |- 60 | 30 25 15 10 3 1
Soil person-rem 0 0004 | 0006 | 0007 | 0008 | o0ocos | 0009 | o014 0,025
Collective mortality 0 | 19706 | 277006 | 3.56006 | 375006 | 423006 | 4.680-06 | 6.950-06 123005

IIL. Transporting Waste - Mortality for Radiation Exposure
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Table B.4.3 Impact and Cost Calculatious - Power Reactor Case 2

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 33 46 59 6.2 7.0 78 11.5 205
Soil volume (m"3) 0 24 34 4 46 52 58 86 152
Soil shipments 0 3 4 5 5 5 6 8 14
Soil person-rem 0 0.261 0348 0435 0435 0435 0.522 0.696 1218
Collective mortality 0 1.31e-04 | 1.74c-04 | 2.18¢-04 | 2.18¢-04 | 2.18¢-04 | 2.61¢-04 | 3.48¢-04 6.09¢-04
REFERENCE FACILITY Power Reactor - High Soil 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 ! 15 85 94 139 246
Collective mortality 0 1.65e-06 | 2.33¢-06 | 2.99¢-06 | 3.15¢-06 | 3.56e-06 | 3.93¢-06 | 5.83¢-06 1.03¢-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 (km) 0 4,800 6,400 8,000 8,000 8,000 9,600 12,800 22,400
Collective mortality 0 1.82¢-04 | 2.43¢-04 | 3.04e-04 | 3.04¢-04 | 3.04e-04 | 3.65¢-04 | 4.86e-04 8.51e-04

[
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Table B.4.4.1

Summary Costs for Power Reactor

Case 2
Disposal Cost - S50/m3
ﬁm”n"’;’m) Soil Removal Survey TOTAL
100 $57,008 $106,000 $163,908
60 $81,360 $106,000 $187,360
25 $109,564 $106,000 $215,564
15 $122,700 $147,000 $269,700
3 $201,022 $961,000 $1,162022
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Table B.4.4.2

Summary Costs for Power Reactor
Case2
Disposal Cost - $350/{t3
Residual Dose Limit Soil Removal Survey TOTAL
(mrem/y)
100 $315,204 $106,000 $421,204
60 $444216 $106,000 $550,216
25 $600,649 $106,000 $706,649
15 $676,456 $147,000 $823,456
3 $1,109,461 $961,000 $2,070,461
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Table B.4.4.3

Summary Costs for Power Reactor
Case2
Disposal Cost - $10/1t3

R"i"z";m”“‘“ Soil Removal Survey TOTAL
100 $18,384 $106,000 $124,384
60 $24244 $106,000 $130,244
25 © $31363 $106,000 $137,363
15 $34,842 $147,000 $181,842
3 $58,632 $961,000 $1,019,632
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Table B.S.1

Incremental Impacts - Power Reactor Case 2A

p‘“‘“‘(;’h‘d‘;" Cost Cost (SM) per Net Health Benefit
Residual Dose Rate Long-Term Short-Term Net Health
Reduction (mremvyr) | Disposal | Disposal [ Fatalitics Averted | Fatalities Incurred Benefit Disposal Disposal
@ssom| @ @ $50/3 @ $350/R3
100 < 60 $23.452 | $129,012 4.89¢-05 1.06¢-04 -5.69¢-05 b *
60 < 25 $28,204 | $156,434 7.40e-05 1.06e-04 -3.21¢-05 *
25 <15 $54,136 ] $116,806 1.92¢-05 8.82¢-07 1.84¢-05 $2,949,730,611 $6,364,413,990
15< 3 $892,322 } $1247,00 2.32¢-05 3.18¢-04 -2.95¢-04 * *

L

[ 1)
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Table B.5.2

Statistical Mortality - Power Reactor Case 2A

Mortality from Radiation Exposure Mortality from Accidents .
Rm'l(':::lr?,m!’/;)h'~mt 'U"ifis Patorm | Tomsport | Pertorm | Transport TOTAL Shmm ::ﬁﬁ“
Onsite Decon Waste Decon ‘Waste " Transportation)
100 188¢04 | 197606 | 131604 | 165006 | 18204 | 5.05¢04 3.17¢-04
60 13904 | 277¢06 | 17404 | 23306 | 24304 | 561c04 422604
30 9.64c-05 3.56¢-06 2.18¢-04 2.99¢-06 3.04c-04 6.24¢-04 5.28¢-04
25 651605 | 37506 | 21804 | 3.15¢06 | 304604 | 594004 528004
15 459605 | 423006 | 218004 | 356006 | 3.04e04 | 575004 52904
10 355005 | 468606 | 261c04 | 39306 | 365004 | 670004 634c-04
3 227005 | 69506 | 348004 | 58306 | 486e04 | 870004 847004
1 851006 | 123005 | 60904 | 103e05 | 851c04 | 149¢03 148603
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Table B.5.3 Impact and Cost Calculations - Power Reactor Case 2A

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 |perrem Falal work rate 4.2¢-08 iper
Exposure duration 1000 ly Burial site 1600  {km per
Disposal volume 1087 |m"3 per Fatal 3.8¢-08 (perkm

Alt. use 1.41¢-01
REFERENCE FACILITY Power Reactor - High Soil Contamination - Alternative Land Use
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (inrem/y) 1.59¢+02 | 1.08¢+02 | 7.73¢+01 | 4.89¢+01 | 2.80¢+01 | 1.52¢+01 | 8.45¢+00 | 2.81¢+00 1.03e+00
Cumulative risk 1.17¢-04 | 6.75¢-05 | 49905 | 3.46e-05 | 2.34e-05 | 1.65¢05 | 1.27¢-05 | 8.13e-06 3.05¢-06
1. Alternative Land Use - Mortality for Radiation Exposure
Contaminated land arca 3000 sqft # persons exposed  2.79¢+00 [10,000 persons per km2]
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 3.26e-04 | 1.88¢-04 | 1.39¢-04 | 9.64e-05 | 6.51¢-05 | 4.59¢-05 | 3.55¢-05 | 227¢-05 8.51¢-06
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Table B.5.4.1.1

Summary Costs for Power Reactor (M)

Case 2A

Disposal Cost - SSOM3

Mfml‘m Sl Remova Survey TOTAL
100 - $57.908 $106,000 $163,908
60 $81,360 $106,000 $187,360
25 $109,564 $106,000 $215,564
15 8122700 $147,000 $269,700
3 $201,022 $961,000 $1,162,022
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Table B.5.4.1.2

Summary Costs for Power Reactor (SM)

Case 2A
Disposal Cost - $350/it3
R“id‘(‘m)”"‘“ Soil Removal Survey TOTAL

100 $315.204 $106,000 $421,204
60 $444,216 $106,000 $550,216
25 $600,649 $106,000 $706,649
15 $676,456 $147,000 $823,456
3 $1,109,461 $961,000 $2,070,461

)

4
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Table B.6.1
Incremental Impacts - Power Reactor Case 2B
Residual Dose | Present Value Cost (SM) Long-Term | Short-Term Cost (SM) per Net Health Benefit
Rate Fatlites | Famlities | JCricatth

Reduction Disposal Disposal Averted Incurred Benefit Disposal Disposal
(mrem/yr) @ $50/3 @ $350/A3 @ _SSO{tB @ $350/13
100 < 60 $23,452 $129012 2.45¢-04 | , 1.060-O4A ] 1.390—04: $169,016,670 $929,783.394
60 <25 $28,204 $156,434 3.706-04 1.06¢-04 2.64e-04 $106,389,873 . $592,869,785
25 <15 $54,136 | $116,306 962¢05 | 8.82¢07 9.53¢-05 $568,113,580 | $1,225,776.368
15< 3 | ss92322 | 51247005 | 116004 3.18¢.04 -2.02¢-04 . *
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Statistical Mortality - Power Reactor Case 2B

Mortality from Radiation Exposure

Mortality from Accidents

Short Term

Residual Fatalitics
Gy |G | Tl | Toewm | T | Tew | roma | Tangeraion
100 940004 | 197606 | 131004 | 165006 | 182004 | 126603 3.17e-04

60 6.96e-04 2.77e-06 1.74e-04 2.33¢-06 2.43¢-04 1.12¢-03 4.22¢-04

30 482c04 | 356e06 | 218004 | 299c06 | 3.04c04 | 101003 5.28¢.04

gﬂ 25 326c04 | 375c06 | 218004 | 315006 | 30404 | 8.54c-04 5.28¢.04
8 15 230004 | 423606 | 218¢04 | 356606 | 304e04 | 7.59004 5.200.04
10 17804 | 46806 | 261c04 | 39306 | 365004 | 812004 634004

3 11304 | 695006 | 348¢04 | 583c06 | 486c04 | 961c04 8.47c-04

1 426605 | 123605 | 60904 | 10305 | 851c04 | 153603 1.48¢-03

(Y]

(N
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Table B.6.3 Impact and Cost Calculations - i’ower Reactor Case 2B

GENERIC ASSUMPTIONS:

Fatal cancer risk 5.000-04 |[perrem Fatal work rate 42008 per person-h
Exposure 1000 y Burial site 1600 km per shipment
Disposal volume 10.87 m”3 per Fatal transport 3.8¢.08 perkm

Alt. use dose 1.41e-01
REFERENCE FACILITY Power Reactor - High Sofl Contamination - Alternative Land Use
Residual Dose None 100 60 30 25 15 10 3 1
Initial Dose Rate 1.59¢+02 1.08e+02 7.73¢+01 4.89c+01 2.80e+01 1.52¢+01 8.45¢+00 2.81¢+00 1.03¢+00
Cumulative'risk 1.17e-04 6.75¢-05 4.99¢-05 3.46e-05 2.34¢-05 1.65¢-05 1.27¢-05 " 8.13¢-06 3.05¢-06
L Altemative Land Use « Mortality for Radiation Exposure
Contaminated land area 3000 sqft # persons exposed  1.39¢+01 {50,000 persons per km2] -
Residual Dose None 100 60 | 2 15 10 3 1
Collective 1.63¢-03 9.40c-04 6.96c-04 4.82¢-04 3.26¢-04 2.30e-04 1.78¢-04 1.13e-04 4.26¢-05
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Table B.6.4.1

Summary Costs for Power Reactor (SM)

Case 2B
Disposal Cost - S50/6t3
wm)”“‘“ Soil Removal Survey TOTAL
100 $57,908 $106,000 $163,908
60 $81,360 £106,000 $187.360
25 $109,564 $106,000 $215,564
15 $122,700 $147,000 $269,700
3 $201,022 $961,000 $1,162,022
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Table B.6.4.2

Sammary Costs for Power Reactor (M)

Case 2B
Disposal Cost - S350/1t3
Mdz‘mm““ Soil Removal Survey TOTAL
100 $315,204 $106,000 $421,204
60 $444.216 $106,000 $550,216
25 $600,649 $106,000 $706,649
15 676,456 $147,000 $823,456
3 $1,109,461 $961,000 $2,070,461
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Incremental Impacts - Power Reactor Case 3

Residual Present Value Cost Long-"l'.crm Sh ort-Tcrm Net Health Cost per Net Health Benefit
Rate Disposal | Disposal | Fotmiies | faullies | g oq Disposal Disposal
Reduction | 5 s50/83 | @ $350/3 @ $50/A3 @ $350/3
(mrem/yr)

100 < 60 $21,141 | $89,499 | 286e05 | 266c06 | 260c-05 | $813,876990 $3,445,507,981
60 < 25 $59,195 | $242029 | 206e05 | 216604 | -1.95c04 . *

25 <15 $76,802 | 5188280 | 545¢06 | 1.09c04 | -1.03c-04 . *

15< 3 $938,977 | $1330229 | 6.43c06 | 328604 | .322c04 * .

oc-4'd
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Table B.7.2

Statistical Mortality - Power Reactor Case 3

Mortality from Rediation Exposure Mortality from Accidents
Residual Dose Limit - Shortg?rnr:n leiu'eism)
[(mremfy) Living | Perform ] Transport | Perform | Transport TOTAL _[ P
Onsite Decon Waste Decon Waste
100 626605 | 246006 | 870005 | 207606 | 122¢08 | 276004 2.13c-04
60 3.39¢-05 39106 | 8.706-05 | 3.28¢06 | 1.22e-04 2.50e-04 2.16e-04
30 l.éGe-OS . 691e-06 | 1.31e04 | 58106 | 1.82¢-04 3.44c-.04 3.260-04
25 1.33e-05 77706 | 1.74¢-04 | 6.53¢-06 | 2.43e-04 4.45¢04 43104
. 18 7.88¢-06 101005 | 2.18¢-04 | 8.50e-06 | 3.04¢04 5.48¢-04 5.40e-04
10 4.98¢-06 120&05 2180-04 1.01e05 | 3.04¢-04 | 5.49¢-04 -5.440-04
3 1.45¢-06 1.84¢-05 | 3.48¢-04 | 1.54e-05 | 4.86e-04 8.70¢-04 8.68¢-04
1 4.53¢-07 3.13¢-05 | 56604 | 2.63¢-05 | 7.900-04 1.41e-03 1.41¢-03
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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 4.2¢-08 |per person-h
Exposure duration 1000 |y Burial site 1600  |km per
Disposal volume 10.87 |m”3 per shipment |Fatal transportrate | 3.8¢-08 |perkm

REFERENCE FACILITY Power Reactor - High Soil Contamination - Unrestricted Use

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

Initial Dose Rate (mrem/y)  |4.26¢+02 [1.09¢+02 [5.99¢+0 |3.38¢+0 [2.46e+01 {1.49¢+01 [9.57e+00  |2.90c+00 [9.40¢-01

ge-d'd

Cumulative risk 2.19¢-03 |5.61c-04 [3.04¢-04{1.67c-04 |1.20e-04 |7.07c-05 [4.47¢-05 1.30e-05  |4.07¢-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 Onsite - Mortality for Radiation Exposure

Contaminated land arca 3000 sqft # personsonland 1.11e-01 {400 persons per km2]

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Collective mortality 2.44¢-04 | 626e-05 {3.39¢-05]1.86e-05| 1.33¢-05 | 7.88¢-06 | 4.98¢-06 | 1.45¢-06 4.53¢-07

IL. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Soil person-rem ] 0.005 } 0008 | 0014 | 0016 0.020 0.024 0.037 0.063
Collective mortality 0 2.46c-06 [3.91e-06]6.91¢-06| 7.77e-06 | 1.01c-05 | 1.20c-05 | 1.84¢-05 3.13¢-05
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Table B.7.3 Impact and Cost Calculations - Power Reactor Case 3

. Transporting Waste - Mortality for Radiation Exposure

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

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Soil depth removed (em) 0 44 8.0 179 208 289 353 54.5 913
Soil volume (m"3) 0 8 | @4 | m 87 13 135 205 349
Soil shipments 0 2 2 3 4 5 5 8 13
Soil person-rem 0 0.174 | 0.174 | 0261 | 0.348 0435 0.435 0.696 1.131
Collective mortality 0 - | 8.700-05 |8.70c-05|1.31e-04 | 1.740-04 | 2.18¢-04 | 2.18¢04 | 3.48¢-04 5.66e-04
REFERENCE FACILITY Power Reactor - High Sofl Contamination - Unrestricted Use

IV. Performing Decon - Mortelity for Accidents -

Residusl Dose Limit (mremfy) | None _ 100‘ ‘ 60 30 25 15 10 3 1
Soil person-h 0 | 4 | 78 |1 | 155 | 202 | 2m 368 625
Collective mortality 0 ' ]2.07e-06 |328e-0615.81e-06] 6.53¢-06 | 8.50e-06 | 1.01¢-05 | 1.54¢-05 2.63¢-05
V. Transporting Waste - Mostality for Accidents

Residual Dose Limit (mrem/y) | None 100 60 | 30 25 15 10 3 1
Soil shipments 0 2 2 3 4 5 5 8 13
Total distance (km) 0 3,200 3200 | 4,800 6,400 8,000 8,000 12,800 20,800
Collective mortality 0 1.22e-04 11.22¢-04|1.82e-04] 2.43c-04 | 3.04c04 | 3.04¢-04 | 4.86¢-04 ) 7.90e-04

i
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Table B.7.4.1

Summary Costs for Power Reactor
Case d
Disposal Cost - $50/{3
R““’:‘;’ rz:,y"’)“‘“" Soil Removal Survey TOTAL
100 $72,818.77 $106,000.00 $178,818.77
60 $93,959.74 $106,000.00 $199,959.74
25 $153,154.42 $106,000.00 $259,154.42
15 $188,956.08 $147,000.00 $335,956.08
3 $313,932.65 $961,000.00 $1,274,932.65

wr
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Table B.7.4.2
Summary Costs for Power Reactor
Case3
Disposal Cost - $350/ft3
R"id?m)“m“ Soil Removal Survey TOTAL

100 $189,502.01 $106,000.00 $295,502.01
60 $279,001.25 $106,000.00 $385,001.25
25 $521,030.37 $106,000.00 $627,030.37
15 $668,310.59 $147,000.00 | - - $815310.59
3 -1 $1,184,539.77 $961,000.00 $2,145,539.77
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Table B.7.4.3
Summary Costs for Power Reactor
Case 3
Disposal Cost - $10/{t3
R"i"mu"‘“ Soil Removal | Survey TOTAL

100 $56,287.99 $106,000.00 $162,287.99
60 $66,895.01 $106,000.00 $172,895.01
25 $95,265.06 $106,000.00 $201,265.06
15 $112,562.97 $147,000.00 $259,562.97

3 $177372.86 $961,000.00 $1,138,372.86
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Table B.8.1

Incremental Impacts - Power Reactor Case 3A

‘Resnc:muflleDose Present Value Cost (SM) LO"B‘TFHH Sh ort-‘l'enn Net Health Cost ($M) per Net Health Benefit
Reduction | Dispossl | Disposal | Looives | Fataies | “poogy Disposal Disposal
(mremyr) | @ssoms | @s3soms verted curred @ $50/03 @ $350/3
100 <60 | $21,141 589499 | 101004 266006 | 981005 | s215480856 | 8912227545
" 60 < 25 $59,195 $242029 | 725005 216604 | -143¢04 s .
25 <15 s76302 | s188280 | 192005 10904 | -894c05 . .
15< 3 | $938977 | $1330229 | 226005 32804 | 305004 K .
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Table B.8.2

Statistical Mortality - Power Reactor Case 3A

Mortality from Radiation Exposure

Mortality from Accidents

Residual Dosc Limit = 822:11:';"
ey | Lena | b | T | Polom | Towot | gora | Oend
100 220004 | 246e-06 | 870005 | 207e06 | 122¢04 | 433e04 2.13¢-04
60 11904 | 391e06 | 870005 | 328¢06 | 122c04 | 335e04 2.16¢-04
30 654005 | 69106 | 131e04 | 581e06 | 18204 | 39104 326004
25 46905 | 777e06 | 1.74c04 | 653006 | 243¢04 | 47804 432¢04
15 277e05 | 101e-05 | 2.18¢04 | 850c06 | 3.04c04 | 56804 5.40¢-04
10 1.75¢05 | 12005 | 218004 | 101e05 | 3.04e04 | S56le04 5.44¢-04
3 509c06 | 184005 | 348c04 | 15405 | 486e04 | 8.73¢-04 8.68¢-04
1 160006 | 3.13¢05 | 56604 | 263¢05 | 7.90c04 | 142003 141¢-03
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GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 [perrem Fatal work rate 42¢08 |per person-h
Exposure duration 1000 |y Burial site 1600  |km per
Disposal volume 1087 |m"3 per Fatal transport 3.89-08' perkm

_ Alt. use dose ratio 1.41e-01
REFERENCE FACILITY Power Reactor - High Sofl Contamination - Alternative Land Use
Residual Dosc Limit (mremfy) None 100 | 60 30 25 | 15 10 3 1
Initial Dose Rate (mrem/y) 4260402 | 1.09¢+02 [5.996+01|  338c+01  |2.460+0| 1496+01 | 9.57c+00 | 2.90c+00 | 9.40c-01
Cumulative risk | 309004 | 790005 | 428005 | 235005 168605 995606 | 629¢06 | 183006 | 572607
L Alternative Land Use - Mortality for Radiation Exposure
Contsminated landares 3000  sqft # persons exposed  2.79¢+00 [10.000 persons per km2]
Residual Dose Limit (mremfy) None | 100 | 60 30 25 15 10 3 1
Collective mortality 860004 | 220004 [ 119004 | 654605 (469605 277605 | 175605 | 5.09¢06 | 1.60606
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Table B.8.4.1

Summary Costs for Power Reactor (SM)
Case 3A
Disposal Cost - $50/t3

R"Sidm“‘““ Soil Removal Survey TOTAL
100 $72,819 $106,000 $178,819
60 $93,960 $106,000 $199,960
25 $153,154 $106,000 $259,154
15 $188,956 $147,000 $335,956
3 $313,933 $961,000 $1,274,933
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Table B.8.4.2

Summary Costs for Power Reactor (SM)

Case 3A

Disposal Cost - $350/1t3

Residual Dose Limit

remni) Soil Removal Survey TOTAL
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 © $1,184,540 $961,000 $2,145,540
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Table B.9.1

Incremental Impacts - Power Reactor Case 3B

. Present Value Cost

Residual M) Long-Term Short-Term Cost ($M) per Net Health Benefit
Dose Rate Fatalities Fatalities Net Health

Reduction| Disposal | Disposal Averted Incurred Benefit Disposal Disposal
(mrem/yr) | @ $50/ft3 @ @ $50/ft3 @ $350/fi3
100 < 60 ] $21,141 | $89.499 5.04¢-04 2.66e-06 5.01e-04 $42,182,471 $178,577,407
60 < 25 | $59,195 | $242,029 3.62¢-04 2.16¢-04 1.47¢-04 $403,573,509 $1,650,089,769
25 < 15| 876,802 ] $188,280 9.60e-05 1.09¢-04 -1.27¢-05 * *

15 < 3] $938,977 | $1,330,22 1.13e-04 3.28¢-04 -2.15¢-04 * *
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Table B.9.2

Statistical Mortality - Power Reactor Case 3B

_ Mortality from Radiation Exposure | Mortality from Accidents ’ -
Residual Dose Limit - - Short Term Fatalities
(mremfy) ngg Perform | Transport § Perform | Transport TOTAL (Decon &
Onsite Decon Waste Decon Waste | Transportation)
100 110603 | 246006 | 870005 | 207006 | 122004 | 131003 2.13¢.04
60 597004 | 391006 | 870005 | 328006 | 122004 | 813004 216004
30 327004 | 691006 | 131004 | 581006 | 1.82004 | 6.53004 326004
25 235004 | 777606 | 174004 | 653006 | 243004 | 6.660-04 431004
15 139604 | 101005 | 2.18004 | 850006 | 304004 | 6.79004 5.400-04
10 876005 | 120005 | 218004 | 101605 | 3.04004 | 631004 5.440-04
3 255005 | 184005 | 348004 | 154005 | 486004 | 894004 | 868004
1 798606 | 3.136.05 | 566004 | 263605 | 7.900.04 | 1.42003 141603
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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 |perrem Fatal work rate 4.2¢-08 |per person-h
Exposure duration 1000 iy Burial site distance 1600  [km per
Disposal volume 1087 |m”3 per Fatal transport rate 3.8¢-08 |perkm

Alt. use dose ratio 1.41e01
REFERENCE FACILITY Power Reactor - 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) 426e+02 |1.09e+02 | 5.99¢+01 3.38¢+01 246¢+01 | 1.49¢t01 | 9.57¢+00 | 2.90e+00 | 9.40¢-01
Cumulative risk 3.09¢-04 | 7.90e-05 | 4.28¢-05 2.35¢-05 1.68¢-05 | 9.95¢-06 | 6.29¢-06 | 1.83¢-06 | 5.72e-07
I Alternative Land Use - Mortality for Radiation Exposure
Contaminated land arca 3000 sqft # persons exposed  1.39e+01 {50,000 persons per km2]
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 4.30¢-03 | 1.10e-03 | 5.97¢-04 3.27¢-04 2.35¢-04 | 1.39¢04 | 8.76e-05 | 2.55¢-05 | 7.98¢-06
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Table B.9.4.1

Summary Costs for Power Reactor (SM)
Case 3B
Disposal Cost - S50/Tt3

1R°Sid‘(’;:rgn,y°s°)”‘““ Soil Removal Survey TOTAL
100 $72,819 $106,000 $178,819
60 $93,960 $106,000 $199,960
25 $153,154 - $106,000 $259,154
15 . $188,956 $147,000 $335,956
3. $313,933 $961,000 $1,274,933
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Table B.9.4.2

Summary Costs for Power Reactor (SM)_

Case 3B
Disposal Cost - $350/t3
R“id‘("lmf_,yfs")m‘ Soil Removal Survey TOTAL

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 $1,184,540 $961,000 $2,145,540
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Table B.10.1

"Incremental Impacts - Power Reactor Case 4

Residual Dose Mt Value Cost 1 Long-Term | Short-Term Cost per Net Health Benefit
Rate . Fatalities | Fatalities Net Health

Reduction Disposal | Disposal A Inc Benefit Disposal Disposal
mremyr) | @ssoms | @sssoms| OV ted urred @ssoms | @s3son3
100 < 60 | $38472 | $209368 | 2.86c-05 | 2.11¢-04 | -1.82¢-04 * »
60 < 25 $99,787 | $556873 | 2.06¢-05 | 3.19¢04 | -2.99c-04 . »
25 <15 | 5103394 | $382,000 | 545¢06 | 3.17¢04 | -3.11004 . .
15< 3 [$1,02063 52007762 643606 | 848c04 | 842604 . s
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Table B.10.2

Statistical Mortality - Power Reactor Case 4

Mortality from Radiation Exposure

Mortality from Accidents

Short Term
Residual Dose Limit Fatalitics
(mrem/y) leu}g Perform Transport Perform Transport TOTAL (Decon &
Onsite Decon Waste Decon Waste Transportation)
100 6.26¢-05 2.23c-06 1.31e-04 1.87¢-06 1.82e-04 3.80e-04 3.17¢-04
60 3.39¢-05 3.54¢-06 2.18¢04 2.97e-06 3.04¢-04 5.62¢-04 5.28¢-04
30 1.86¢-05 6.26¢-06 3.48¢-04 5.25¢-06 4.86¢-04 8.64c-04 8.46¢-04
25 1.33¢05 7.03¢-06 3.48¢-04 5.91¢-06 4.86¢-04 8.61e-04 8.47¢-04
15 7.88¢-06 9.16e-06 4.79¢-04 7.70¢-06 6.69¢-04 1.17¢-03 1.16e-03
10 4.98¢-06 1.09¢-05 5.66¢-04 9.15¢-06 7.90e-04 1.38¢03 1.38¢-03
3 1.45¢-06 1.66¢-05 827¢-04 |- 1.40e05 1.16¢-03 2.01¢03 2.01e-03
1 4.53¢-07 2.83¢-05 1.44¢-03 2.38¢-05 2.01e-03 3.49¢-03 3.49¢-03
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Table B.10.3 Impact and Cost Calculations - Power Reactor Case 4

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |per rem Fatal 42c-08 |per
Exposure duration 1000 |y Burial 1600 |km per
Dispossl volume 1087 |m"3 per Fatal 38008 |perkm

REFERENCE FACILITY Power Reactor - High Sofl Contamination - Unrestricted Use

"|Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initiat Dwe Rate (mremfy) . 426¢+0 | 1.09¢+0 | 5.99¢+0 | 3.38¢+0 | 2.46e+0 | 1.49¢+0 | 9.57e+0 | 2.90¢+H0 9.40e-01
Cumulative risk ' - 12.19¢-03]5.61¢-04|3.04¢-04 | 1.67¢-0411.20e-04 | 7.07e-05 {4.47c-05 | 1.30¢-05 4.07¢-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 Onsite - Mortality for Radiation Exposure
Contaminated landarea =~ 3,000 sqft # personsonland  1.11e-01 [400 persons per km2]

Residual Dose Limit (mrem/y) None 100 60 30 25 [ 15 10 3 1
Collective mortality 2.44¢-04|6.26¢-05|3.39¢-05 | 1.866-05|1.33¢-057.88¢-06|4.98¢-06 | 1.45¢-06 4.53¢07
11 Performing Decon - Mortality for Radiation Exposure

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

| Soil person-rem 0 0.004 | 0.007 | 0013 | 0014 | 0018 | 0.022 | 0033 0.057
Collective mortality o 0 |223006|3.54¢-06|6.260-06|7.036.06|9.166-06|1.09¢-05| 1.66¢-05 2.83¢-05

. Transporting Waste - Mortality for Radiation Exposure
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Table B.10.3 Impact and Cost Calculations - Power Reactor Case 4

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

Residual Dosc Limit (mrem/y) None | 100 | 60 30 25 15 10 3 1
Soil depth removed (cm) 0 44 | 80 | 179 | 208 | 289 | 353 | 545 913
Soil volume (m"3) 0 28 44 77 87 13 | 135 | 205 349
Soil shipments 0 3 5 8 8 1 13 19 33
Soil person-rem 0 | 0261 | 0435 | 0696 | 0696 | 0957 | 1131 | 1653 2871
Collective mortality 0 [1.31¢-04|2.18¢-04|3.48¢-04|3.48¢-04 |4.79c-04 | 5.66¢-04 | 8.27¢-04 1.44¢-03

REFERENCE FACILITY Power Reactor - High Soil Coutamination - 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 45 71 125 141 183 218 333 566
Collective mortality 0 11.87¢-06{2.97e-06|5.25¢-06|5.91c-067.70e-06|9.15¢-06 | 1.40¢-05 2.38e-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 5 8 8 11 13 19 33
Total distance (km) 0 4,800 | 8,000 | 12,800 | 12,800 | 17,600 | 20,800 | 30,400 52,800

Collective mortality 0 [1.82¢-043.04¢-04|4.86¢-04|4.86¢-04 |6.69¢-04|7.90c-04 | 1.16¢-03 2.01¢-03

« * i o g
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Table B.10.4.1

Summary Costs for Power Reactor

Case 4
Disposal Cost - $50/ft3

R"i"‘(“m)”"‘“ 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 | $265,774 $147,000 $412,774
3 $481,404 $961,000 $1,442,404
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Table B.10.4.2
Summary Costs for Power Reactor
Case d
Disposal Cost - $350/t3
M‘m)w Soil Removal Survey TOTAL
100 $356,829 $106,000 $462,829
60 $566,197 $106,000 $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 $3,618922

[
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Table B.10.4.3
Summary Costs for Power Reactor
Case 4
Disposal Cost - S10/t3
R"“’;‘;"'Em“;)“m Soil Removal Survey TOTAL
100 $20,294 $106,000 $126,294
60 $29,781 $106,000 $135,781
25 $59,257 $106,000 $165,257
15 $74,728 $147,000 $221,728
3 ) os133,129 $961,000 $1,094,129




Table B.11.1

Incremental Impacts - Power Reactor Case 4A
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Present Value Cost

Residual Dose Rate (M) Long-Term | Short-Term | o oo Cost (SM) per Net Health Benefit
(R“‘“"“"')‘ Disposal | Disposal | Felaities | Ratalites | “poegy | Disposal Disposal
memly) | @ssos| @ verted @ $50/83 @ $350/83
100 <60 | $38472 | 5209368 | 101604 | 211604 | -1.10004 . .
60 <25 | 599787 | s556873 | 725005 | 319004 | -247¢04 . .
25 <15 | 5103394 | 5382090 | 19205 | 317004 | 298004 . .
15< 3 |851,02063 5200776 | 226605 | 848004 | -826c.04 . .

09-9'd
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Table B.11.2

Statistical Mortality - Power Reactor Case 4A

‘ ‘ ‘ Mortality from Rgdiaﬁon Exposure Mortality from Accidents Short Term Fatalities
Residual Dose Limit ‘ ‘ : -(Decon &
(mrem/y) Living Perform Transport Perform Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste '
100 220004 | 223¢06 | 13104 | 18706 | 182004 | 537004 3.17¢04
60 1.19¢-04 3.54¢-06 2.18e-04 2.97e-06 3.04¢-04 6.47¢-04 5.28e-04
30 6.54¢05 6.266-06 3.48¢-04 5.25¢-06 4.86e-04 9.11e-04 8.46e-04
25 4.69¢-05 7.03¢-06 3.48¢-04 59106 | 4.86e-04 8.94¢-04 8.47¢-04
15 2.77e05 9.16e-06 4,79¢-04 7.70e-06 6.69¢-04 1.19¢-03 1.16¢-03
10 1.75¢-05 1.09¢-05 5.66¢-04 9.15¢-06 | 7.90e-04 1.39¢-03 1.38e-03
3 5.0%e06 1.66¢-05 ; 8.27¢-04 1.40e-05 1.16¢-03 2.02¢-03 2.01e-03
1 1.60e-06 2.83¢-05 1.44¢03 2.38¢-05 2.01c-03 3.50¢-03 349¢03




Table B.11.3 Impact and Cost Calculations - Power Reactor Case 4A
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GENERIC ASSUMPTIONS:
Fatal cancerrisk | 5.00e04 |perrem Fatal work rate 42008 |per personh
Exposure duration 1000 y Burial site 1600 km per
Disposal volume 10.87 m"3 per Fatal transport 3808 |perkm

AlL. use dose 141601

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

994

Residual Dose None 100 60 30 25 15 10 3 1
mk““ 4260402 | 1096402 | 599401 | 3380401 | 246e+01 | 149¢+01 | 9576400 | 2506400 | 700"
Cumustiverisk | 309004 | 790605 | 428005 | 235005 | 16805 | 995006 | 62906 | 18306 |*72*
L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 3,000 sqft # persons exposed  2.79¢+00 [10,000 persons per km2]

Residual Dose None 100 60 30 25 15 10 3 1
Collective 8.60004 | 220004 | 119004 | 654605 | 469605 | 27705 | 17505 | 50906 |1.60c

b »” s o
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Table B.11.4.1

Summary Costs for Power Reactor (SM)

Case 4A
Disposal Cost - SS0/M3
R"Sid‘(‘mum“ 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 $265,774 $147,000 $412,774
3 - $481,404 $961,000 $1,442,404
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Table B.11.4.2
Summary Costs for Power Reactor (M)
Case 4A
Dispasal Cost - $350/{t3
R“id‘(‘m['m Soil Removal Survey TOTAL

100 $356,829 $106,000 $462,829
60 $566,197 $106,000 $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




Table B.12.1
Incremental Impacts - Power Reactor Case 4B
. Present Value Cost (SM) Cost (SM) per Net Health Benefit
Residual Doso Rate Long-Term Short-Term Net Health
(mrem/y) Disposal Disposal Fatalitics Averted | Fatalities Incurred Benefit Disposal Disposal
@ $50/f3 @ $350/A3 @ $50/A3 @ $350/ft3
100 < 60 $38.472 $209,368 5.04¢-04 - 2.11e:04 293¢-04 $131,379,900 $714977,703
60 < 25 $99,787 $556,873 3.62¢-04 3.19¢-04 431e-05 $2.317,865,579 $12,935,155,165
25 <15 $103,394 $382,090 9.60¢-05 3.17¢-04 -221e-04 * *
15< 3 $1,029,630 $2,007,762 l.l3§-04 8.48¢-04 <7.35¢-04 * *
w
i
&
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Table B.12.2

Statistical Mortality - Power Reactor Case 4B

Mortality from Radiation Exposure

Mortality from Accidents

Shoit Term Fatalities
Residual Dose Limit Decon &
(mrem/y) Living Perform Transport Perform | Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste

100 1.10e-03 2.23e-06 131¢-04 1.87¢-06 1.82¢-04 | 1.42e-03 3.17¢-04
60 59704 3.54¢-06 2.18¢-04 2.97e-06 3.04¢-04 1.13¢-03 5.28e-04

30 3.27¢04 6.26¢-06 34804 5.25¢-06 4.86e-04 1.17e03 8.46e-04

25 2.35¢-04 7.03e-06 3.48¢-04 591e-06 4.86¢-04 1.08¢-03 8.47¢-04

15 1.39¢-04 9.16e06 ] . 4.79¢-04 7.70e-06 | 6.69¢-04 1.30e-03 1.16¢03

10 8.762-05 1.09¢-05 5.66¢-04 9.15¢-06 | 7.90¢-04 | 1.46¢03 1.38¢-03

3 2.55¢-05 1.66¢-05 8.27¢04 1.40¢-05 1.16e-03 § 2.04¢-03 2.0le-03

1 7.98¢-06 2.83¢-05 1.44¢-03 23805 | 201e-03 | 3.50e-03 3.49¢03
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Table B.12.3 Impact and Cost Calculations - Power Reactor Case 4B

GENERIC ASSUMPTIONS:
Fatal cancer risk 5.00c-04 |perrem Fatal work rate 4.2¢08 per person-h
Exposure duration 1000 y Burial site 1600 km per
Disposal volume 10.87 m*3 per Fatal transport 3.8¢08 |perkm

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 1
Initial Dose Rate 4.26e+02 1.09¢+02 5.99¢+01 3380401 . 2.46¢+01 1.49¢+01 9.57¢+00 2.90¢+00 9.40¢-01
Cumulative risk 3.090-04 7..900-05 4.28¢-05 2.35¢05 1.68¢-05 9.95¢-06 6.29¢-06 1.83¢-06 5.72¢07
L Alternative Land Usc - Mortality for Radiation Exposure
Contaminated land area 3000 sqft # persons exposed  1.39e+01 [S0,000 persons per km2]
Residual Dose None 100 60 30 25 15 10 -3 1
Collective mortality |  4.30e-03 1.10e-03 5.97c-04 3.27¢-04 2.35¢-04 1.39¢-04 8.76¢-05 2.55¢-05 7.98e-06
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Table B.12.4.1

Summary Costs for Power Reactor (SM)

Case dB
Disposal Cost - $50/t3
R”idmLimi‘ 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 $265.774 $147,000 $412,774
3 $481,404 $961,000 $1,442,404

]
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Table B.12.4.1

Summary Costs for Power Reactor (SM)

Case 4B
Disposal Cost - $50/ft3
R‘*‘i";’mu‘““ 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 $265,774 $147,000 $412,774
3 $481,404 $961,000 $1,442,404
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Table B.12.4.2

Summary Costs for Power Reactor (SM)

Disposal Cost - S350/£t3

Residual Dose Limit

(awemly) Soil Removal Survey TOTAL
100 $356,829 $106,000 $462,829
60 $566,197 $106,000 $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

1 2 [ 1

[




Table B.13.1

Incremental Impacts - Power Reactor Case 5

Residual Dose Present Value Cost Long-Term | Short-Term Cost per Net Health Benefit
Rate — Fatlites | Fetalities | o ocalth

Reduction Disposal Disposal Averted Incurred Benefit Disposal Disposal
(mrem/yr) @ $50/3 @ $350/3 @ $50/f3 @ $350/f3
100 < 60 $0 $0 -6.87¢-05 0.00¢+00 | -6.87¢-05 * *
60 < 25 $4.637 $20,437 5.68¢-04 1.05¢-04 463004 _ $10,005,675 $44,099,352
25 <15 $7,910 $45.648 3.450-04 5.31e-07 3.45¢-04 $22,953,686 $132,458,187
15 < 3 $128.170 $708,023 5.93¢-04 5.30e-04 _ 6.30e-05 $2,034.443.104 $11.238.426 777

=

%

2
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Table B.13.2

Statistical Mortality - Power Reactor Case §

Mortality from Radiation Exposure Mortality from Accidents
i Short Term Fatalities

Residual Dose Limit (Decon &

(mrem/y) Living Perform Transport | Perform | Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste

100 1.59¢-03 0.00c+00 ] 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 1.59¢-03 0.00e+00

60 1.66¢-03 0.00e+00 0.00¢+00 § 0.00e+H00 § 0.00e+00 1.66e-03 0.00e+00

30 1.72¢-03 1.42¢-08 4.35¢-05 | 1.19¢-08 § 6.08¢-05 1.82¢-03 1.04e-04

25 1,09¢-03 12107 4.35¢-05 | 1.01c-07 | 6.08¢-05 1.20e-03 1.05¢-04

15 7.49¢-04 4.09¢07 4.35¢-05 | 3.44¢-07 } 6.08¢-05 8.54¢-04 1.05¢-04

10 4.13¢-04 1.29¢-06 8.70¢-05 | 1.09¢-06 | 1.22¢-04 6.24¢-04 2.11e-04

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

1 4.86¢-05 1.43¢-05 7.40¢-04 | 1.20e-05 | 1.03e-03 1.85¢-03 1.80e-03
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Table B.13.3 Impact and Cost Calculations - Power Reactor Case 5

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 |per rem  [Fatal 42008 [per
Exposurc duration 1000 |y Burial site 1600 |km per
Disposal volume =~ 1087 |m3 per Fatal 38608 |perkm

REFERENCE FACILITY Power Reactor - High Sofl Contamination - Unrestricted Use

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

Initial Dose Rate (mrcm/y) 3.07¢+01 | 3.07¢+01 | 3.07e+01 | 3.07¢+01 | 2.01¢+01 | 1.38¢+01 | 7.82¢+00 | 2.95¢+00 9.47¢-01
Cumulative risk ‘ ' , i.52e-04 5.72¢-04 | 5.96¢-04 { 6.16¢-04 | 3.93e-04 | 2.69¢-04 | 1.48¢-04 | 5.62¢-05 1.74¢-05

[Humbolt soil profile (mc@)] " Cumulative risk = Initial dose rate * decay factor (l 44)* [(Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose * Sr-90

11/2) + (Cs-137 % of total dose * Cs-137 t 1/2)] * fatal cancer risk/1000

L Living Onsite - Mortality for Radnat:on Exposme

Comammated land area 3000 sq ﬁ # person§ onland 2.79¢+00 [10,000 persons per km2])
Residual Dose Limit (mrem/y) None | 100 | 60 | 30 | 25 15 10 3 1
Collective mortality 4.24¢-04 | 1.59¢-03 | 1.660-03 | 1.72¢-03 | 1.09¢-03 | 7.49¢-04 | 4.13e-04 | 1.57¢-04 4.86e-05

1 Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) None | 100 | 60 30 25 15 10 3 1
Soil person-rem 0 | 0000 | 0000 | 0000 | 0.000 | 0001 | 0003 | 0010 0.029
Collective mortality 0 [000e+00 o.ooewb 1.42¢-08 | 121607 | 4.09¢-07 | 1.20¢-06 | 4.84¢-06 1.43c-05

IIL Transporting Waste - Momlny for Radmhon Exposme
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Table B.13.3 Impact and Cost Calculations - Power Reactor Case §

Soil shipment exposure 8.70¢-02|person-1c

" {Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil depth removed (cm) 0 00 0.0 0.1 05 18 3.0 128 493
Soil volume (m"3) 0 0 0 0 1 5 16 60 176
Soil shipments 0 0 0 1 1 1 2 6 17
Soil personr-rem 0 0.000 0.000 0.087 0.087 0.087 0.174 0.522 1.479
Collective mortality 0 0.00¢+00 | 0.00e+00 | 4.35¢-05 | 4.35¢-05 | 4.35¢-05 | 8.70¢-05 | 2.61c-04 7.40e-04
REFERENCE FACILITY Power Reactor - High Soil Contamination - Unrestricted Use
IV. Pesforming Decon - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil person-h 0 0 0 0 2 8 26 97 285
Collective mortality 0 0.00¢+00 [ 0.00e+00 | 1.19¢-08 | 1.01¢-07 | 3.44¢-07 | 1.09¢-06 | 4.07¢-06 1.20¢-05
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil shipments 0 0 0 1 1 1 2 6 17
Total distance (km) 0 0 0 1,600 1,600 1,600 3,200 9,600 27,200
Collective mortality 0 0.00¢+00 | 0.00¢+00 | 6.08e-05 | 6.08¢-05 | 6.08¢-05 | 1.22¢-04 | 3.65¢-04 1.03¢-03
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Table B.13.4.1

Summary Costs for Power Reactor

Case 5
Disposal Cost - $50/t3
R“id?::m)l' imit Soil Removal Survey TOTAL
100 $0 $106,000 $106,000
60 $0 $106,000 $106,000
25 ‘ - $4,637 . $106,000 $110,637
15 $12,547 $106,000 $118,547
3 $140,717 $106,000 $246,717
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Table B.13.4.2
Summary Costs for Power Reactor
Case §
Disposal Cost - $350/t3
R““‘('m)l‘i’““ Soil Removal Survey TOTAL

100 $0 $106,000 $106,000

60 $0 $106,000 $106,000-
25 $20,437 $106,000 $126,437

15 $66,085 $106,000 $172,085

3 $774,107 $106,000 $880,107
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Table B.13.4.3

Summary Costs for Power Reactor

Case 5
Disposal Cost - S10/Tt3

R”id?::m)l'm Soil Removal Survey TOTAL
100 $0 $106,000 $106,000

60 $0 $106,000 $106,000

25 $4977 $106,000 $110,977

15 $7,072 $106,000 $113,072

3 . $39.263 $106,000 $145.263
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Table B.14.1

Incremental Impacts - Uranlum Fuel Fabrication Facility Case 1 & 1A

Residual Dose Incremental Cost Long-Term | Short-Term Cost per Net Health Benefit
Ratc Reduction . Fatalities | Fatalitics | ci Health
- ) Disposal Disposal Disposal Averted Incurred Benefit Disposal Disposal Disposal
1 remyr @$10/a3 @ssom3 | @s3som @sloms | @ssoms | @s3soms
100 < 60 $141,235 $234,493 $796,688 7.43¢-02 3.26e-04 | 7.40e-02 ] $1,908,727 | §3,169,079 $10,766,901
60 < 25 $141,590 $273,377 $1,095,003 6.50e-02 4.580-04 | 6.46¢-02 | $2,192,732 | $4,233,647 $16,957,742
25 <15 $266,653 $332,953 $755,415 1.86¢-02 2.60c-04 | 1.83¢c-02 | $14,554,977 | $18,173953 | $41,233,620
15< 3 $1344,195 | s1.520985 | 52702872 | 223¢02 | 6.54c04 | 216002 | 862,109,365 | 570,693,949 | $124,887,937

[ Y]
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Table B.14.2
Statistical Mortality for Uranium Fuel Fabrication Facflity Case 1 & 1A
Mortality from Radiation Exposure Mortality from Accidents
: Rés.i};ual Dose Limii ' B B
[(mrem/y) Ignv:‘tg m Tr:vn”;sp:ﬁ | m Tr‘;;\ass;:rt TOTAL Short(}')e::f?hﬁes

(Truck) (Truck) Transportation)

100 1.86e01 | 160004 | 264607 | 132004 | 401003 | 1.90c01 431603

60 L1601 | 172004 | 284607 | 144004 | 432003 | 116001 463603

30 55702 | 186c04 | 308607 | 1.56c08 | 468003 | 6.08c02 5.026-03

e 465002 | 189004 | 312007 | 159004 | 474003 | 515002 5.09¢-03

15 279002 | 198604 | 328007 | 167008 | 499003 | 332002 535003

10 186602 | 2.05¢:04 | 3.40007 | 172604 | 517603 | 241002 5.550-03

3 557003 | 223¢04 | 368007 | 18704 | 559603 | 1.16002 6.00¢-03

03 186603 | 252604 | 41607 | 212004 | 632003 | 865003 6.79¢-03
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Table B.14.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 1 & 1A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 [per rem Fatal work 4.2¢08 |per person-h
Exposure duration 1000 [y Burial site 1600  |km per
Agricultural usage rate 2500 |m"2per Fatal 3.8¢08 |perkm
Disposal volume 10.87 |m"3 per |

REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 5.02e+02 | 1.00e+02 | 6.00c+01 | 3.00¢+01 | 2.50¢+01 | 1.50e+01 1.00e+01 | 3.00e+00 1.00e+00
Cumulative risk 2.51¢-01 | 5.00e-02 | 3.00e-02 | 1.50e-02 | 1.25¢-02 | 7.50¢-03 | 5.00e03 | 1.50e-03 5.00c-04

L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sqft # personson land  3.72e+00 [400 persons per sq. km]
Residual Dose Limit (mremnfy) None 100 60 30 25 15 10 3 1
Collective mortality 9.330-01 | 1.86e-01 | 1.11e-01 | 5.57¢-02 | 4.65¢-02 | 2.79¢-02 1.86e-02 | 5.57¢-03 1.86¢-03

IL Performing Decon - Moxtality for Radiation Exposure

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-rem 0 0320 0.344 0372 0379 0.397 0.410 0.446 0.504
Collective mortality 0 1.60e-04 | 1.72¢-04 | 1.86e-04 | 1.89¢-04 | 1.98¢-04 2.05e-04 223¢04 2.52¢04

1. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.00¢-06 person-rem per shipment

[ Y] .- 4 -
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Table B.14.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 1 & 1A

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil depth removed (cm) 0 184 19.7 213 21,7 28 235 256 289
Soi! volume (m"3) 0 1789 1922 2078 2115 2215 2291 2492 - 2817
Soil shipments 0 66 n i 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 0 264007 | 2.84¢-07 | 3.08¢-07 | 3.12¢-07 | 3.28¢-07 3.40e-Q7 3.68e-07 4.16e-07
REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-h 0 3202 3440 3720 3787 3965 4100 4461 5043
Collecﬁve mortality 0 1349-04 1.44¢-04 | 1.56c-04 | 1.59¢-04 | 1.670-04 1.72¢-04 1.87¢-04 2.12¢-04
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil shipments 0 66 7 0y 78 82 85 92 104
Total distance (km) 0 105,600 | 113,600 | 1232200 | 124,800 | 131,200 136,000 147,200 166,400
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Table B.14.4.1

Summary Costs for Uranium Fuel Fabrication Facility

Casel1 & 1A
Disposal Cost - $50/6t3

Residual Dose Limit (mrem/y)|  Soil Removal Survey TOTAL
100 $2,466,067 $184,000 $2,650,067

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

25 $2,909,937 $248,000 $3,157,937

15 $3,045 891 $445,000 $3,490,891

3 $3421,876 $1,599,000 $5,020,876

L L
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Table B.14.4.2
Summary Costs for Uraninm Fuel Fabrication Facility
Casel & 1A
Disposal Cost - $350/1t3
Residual Dose Limit (mrem/y) Soil Removal Survey TOTAL
100 $10,047,004 $184,000.00 $10.231,004
60 $10,789,692 $238,000.00 $11,027,692
25 $11,874,695 $248,000.00 $12,122,695
15 $12,433,110 $445,000.00 $12,878,110
3 $13,981,982 $1,599,000.00 $15,580,982
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Table B.15.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 1B

Residual Dose Incremental Cost (SM) Cost (SM) per Net Hlth Benefit
Rate Long-Term | Short-Term |\ (0 0
Reduction | Disposal . | Disposdl Disposal | Fatalities | Fatalities | £ "l Disposal Dispost =
100 < 60 $141235 | $234.493 $796,688 347c01 | 326e04 | 347¢01 | $406,3817 $675,443 $2,294,809
60 < 25 141500 | $273377 | $1,095003 | 3.04e01 | 45804 | 3.04c01 | $466369 $900,448 $3,606,719
25 < 15 $266653 | $332,953 $755,415 8.69-02 | 260e04 | 866002 | $3078624 | $3,844,098 $8.721.608
15< 3 $1344,195 | 51529985 | 52702872 | 1.04e01 | 654004 | 1.04c01 | $12975480 | $14,768915 | $26,090,766

LY
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Table B.15.2

Statistical Mortality - Urantum Fuel Fabrication Facility Case 1B

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit "
" .. Transport Tran _Short Term Fatalities
(mremly) LO“"S'S P“fn om | st MD om | e TOTAL (Decon &
(Truck) (Truck) Transportation)
100 869¢01 | 160c04 | 264607 | 134004 | 401603 | 87301 431003
60 521601 | 172004 | 284007 | 144004 | 432003 | 52601 4.630-03
30 | 261001 | 186004 | 3.08¢07 | 1.56004 | 46803 | 2.66e01 5.02¢.03
25 217601 | 189604 [ 3.12007 | 1.59¢04 | 474003 | 2.22e-01 5.09¢-03
15 130601 | 19804 | 328007 | 16704 | 49903 | 136001 535003
10 860e02 | 205604 | 340007 | 172004 | 517e03 | 924002 5.55¢-03
3 | 26102 | 22304 | 368e07 | 187e04 { 5.59¢03 | 321002 6.00e-03
03 86903 | 25204 | 416007 | 2.12¢04 | 632¢03 | 1.55¢02 6.79¢-03
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Table B.15. 3 Impact and Cost Calculations - Uranium Fuel
Fabrication Facility Case 1B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 [perrem Fatal woik rate 42¢08 [per

Exposure duration 1000 y Burial site 1600 |km per

Soil exposure rale 20 m”2 per Fatal transport 3.8¢-08 |perkm

Disposal volume 10.87 m"3 per Alt. use dose 3.74e-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 (mrem/y) 5.02e+02 | 1.00e+02 | 6.00e+01 3.00c+01  2.50e+01 | 1.50¢+01 | 1.00e+01 | 3.00¢+00 | 1.00e+00
Cumulative risk 9.39¢-03 1.87e-03 l.i2e-03 5.6le-04 |4.68¢-04 |2.81e-04 | 1.87¢-04 | 5.61e05 1.87e-05
Cumulative risk calculated as follows: initial dose rate * exposure duration ® SE-4 * alt. use dose ratio

L. Aliemative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 |sqft # persons exposed 465" |[50,000 persons per km2]

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 436e+00 | 8.69¢-01 | 521c01 261c01 [2.17¢01 | 1.30c-01 | 8.69¢-02 | 2.61e-02 8.69¢-03

Collective mortality calculated as # persons exposed times cumulative risk




L3-9'4d

96+ 1-OHINN

Table B.15.4.1

Summary Costs for Uranium Fuel Fabrication Facitity (SM)

Case 1B
Disposal Cost - S50/t3
R”“‘(‘m)““‘“ Soil Removal Survey TOTAL
100 $2,466,067 $184,000 $2,650,067
60 $2,646,560 $238,000 $2,884,560
25 $2,909,937 $248,000 $3,157,937
15 ' $3,045,891 $445,000 $3,490,891
3 $3,421,876 $1,599,000 $5,020,876
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Table B.15.4.2

Summary Costs for Uranium Fuel Fabrication Facility (SM)

Case 1B
Disposal Cost - S350/6¢3
wm)mm Soil Removal Survey TOTAL
100 $10,047,004 $184,000 $10,231,004
60 $10,789,692 $238,000 $11,027,692
25 $11,874,695 $248,000 $12,122,695
15 $12,433,110 $445,000 $12,878,110
3 $13,.981,982 $1,599,000 $15,580,982

©



63-4'd

96V 1-OTINN

Table B.16.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case2 & 2A

Residual Dose Incremental Cost Long-Term | Short-Term Cost per Net Health Benefit
Rate Reduction - Fatalies | Falites | N hcath - .
(m ) "Disposal ~ Disposal Disposal A I Benefit . | . Disposal Disposal - Disposal
remyr @siom | @ssom3 @s3sorms | Avered ncurred @sioms | @ssom3s | @s3soms
100 < 60 $140225 | $364,510 $1,769995 | 743002 | 749c04 | 736002 | $1906,000 | $4954,557 | $24,058467
60 < 25 $132231 | s$464,411 $2,518476 | 650002 | 1.12¢03 | 63902 | 52,069,133 | $7.267,022 | $39,408677
25 < 15 $263,832 $430,310 $1486464 | 18602 | 562004 | 1.80002 | S14642,786 | 523,882,339 | $82,499247
15< 3 $1333,182 | $1.803084 | s$4735301 | 22302 | 162003 | 207002 | s64,486,403 | 587215706 | 5229047922
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Table B.16.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 2 & 2A

Mortality from Radiation Exposure Mortality from Accidents
Resid(ul:lm‘/Dos; Limit 16‘;:1 : P m Tr:;;p:rt I;;“;oor:ln Tr‘;nsu;:cort TOTAL Shon&mof;‘taliﬁcs
(Truck) (Truck) Transportation)

100 1.86¢-01 1.45¢-04 | 6.60e-07 | 122e-04 | 1.00e-02 | 1.96¢-01 1.03e-02
60 1.11e-01 1.56c-04 | 7.08¢07 | 1.31¢-04 | 1.08¢c-02 | 1.23¢-01 1.10e-02
30 5.57¢-02 1.68¢-04 | 7.68¢-07 | 1.41¢-04 | 1.17e-02 | 6.77¢-02 1.20e-02

25 4.65¢02 | 1.71c04 | 7.80e-07 | 1.44¢04 | 1.19¢-02 | 5.86e-02 1.22¢-02

15 2.79¢-02 1.79¢-04 | 8.16c-07 { 1.51e-04 | 1.24¢-02 | 4.06c-02 1.27e-02

10 1.86e-02 1.86e-04 ] 8.44¢07 | 1.56¢-04 ] 1.28¢-02 | 3.18¢-02 1.32¢-02

3 5.57¢-03 2.02e-04 § 9.20¢-07 | 1.70e-04 | 1.40c-02 | 1.99e-02 1.44¢-02
0.3 1.86¢-03 228e-04 | 1.04e-06 § 1.92e-04 | 1.58¢-02 | 1.81c-02 1.62e-02
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Table B.16.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Case 2 & 2A
GENERIC ASSUMPTIONS: '
Fatal cancer risk rate 5.00e-04 [per rem Fatal work 4.2¢-08 (per person-h
Exposure duration 1000 |y Burial site 1600  |km per shipment
Agricultural usage rate 2500 |m"2 per Fatal 38008 |perkm
ﬁml volume 1087 |m"3 per
REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Sefl Contamination - Unrestricted Use
Rcsidqal Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 5026402 | 1.00¢+02 | 6.00c+01 | 3.00e+01 | 2.50c+01 | 1.50e+01 1.00e+01 3.00e+00 | 1.00e+00
Cumulative risk 2.51¢01 | 500¢-02 | 3.00e-02 | 1.50c-02 | 1.25¢-02 | 7.50e-03 5.00¢-03 1.50e03 | 5.00e04
1. Living Onsite - Mortality for Radiation Exposure .
Contaminated land area 100,000 |sqft # persons on land 3.72¢+00 {[400 persons per sq. km])
Residual Dose Limit (mremy) Nome | 100 60 30 25 15 10 3 1
Collective mortality 933¢.01 | 1.86e-01 | 1.11c-01 | 5.57¢-02 | 4.65¢-02 | 2.79¢-02 1.86¢-02 557¢03 | 1.86¢-03
I1. Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 03
Soil person-rem- 0 0290 0311 | 0337 0.343 0.359 03N 0.404 0.456
Collective mortality 0 1.45¢-04 | 1.56e-04 | 1.68¢-04 | 1.71e-04 | 1.79¢-04 1.86¢-04 202¢04 | 228c04

I Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure

8.00e-06 person-rem per shipmént

v
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Table B.16.3 Impact and Cost Calculations - Uranium Fuel Fabrication Faclility

Case 2 & 2A
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil depth removed (cm) 0 184 19.7 213 217 2238 235 256 289
Soil volume (m"3) 0 1789 1922 2078 2115 2215 2291 2492 2817
Soil shipments 0 165 177 192 195 204 211 230 260
Soil person-rem 0 0.001 0.001 0.002 0.002 0.002 0.002 0.002 0.002
Collective mortality 0 6.60c-07 | 7.08¢07 | 7.68¢-07 | 7.80c-07 | 8.16¢-07 8.44¢-07 9.20e-07 | 1.04¢-06
REFERENCE FACILITY Uraniwm Fuel Fabrication Facility - High Soll Contamination - Unrestricted Use
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mremvy) None 100 60 30 25 15 10 3 03
Soil person-h 0 2898 3n3 3366 3427 3589 37 4037 4564
Collective mortality 0 122e04 | 131¢-04 | 1.41e-04 | 1.44¢-04 | 1.51e-04 1.56e-04 1.706-04 | 1.92¢-04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil shipments 0 165 177 192 195 204 211 230 260
Total distance (km) 0 264,000 | 283,200 | 307,200 | 312,000 | 326,400 337,600 368,000 | 416,000
Collective mortality 0 1.00e-02 | 1.08¢02 | 1.17e-02 | 1.19¢-02 | 1.24e-02 1.28¢-02 140e-02 { 1.58¢-02
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Table B.16.4.1

Summary Costs for Uranium Fuel Fabrication Facility Case 2 & 2A
Disposal Cost - $50/1t3

R““"(’:m)“m“ Soil Removal Survey TOTAL
100 $4,191,303 $184,000 $4,375,303
60 $4,501,813 $238,000 $4,739,813
25 $4.956,224 $248,000 $5,204,224
15 $5,189,533 $445,000 $5,634,533
3. © $5,838,617 $1,599,000 $7,437,617
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Table B.16.4.2

Summary Costs for Uranium Fuel Fabrication Facility
Case2 & 2A

Disposal Cost - $350/t3

Residual Dose Limit (mrem/y)]  Soil Removal Survey TOTAL
100 $23,143,646 $184,000 $23,327,646

60 $24,859,641 $238,000 $25,097,641

25 $27,368,117 $248,000 $27,616,117

15 $28,657,581 $445,000 $29,102,581

3 $32,238,882 $1,599,000 $33,837,882
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Table B.16.4.3

Summary Costs for Uranium Fuel Fabrication Facility Case 2 & 2A
Disposal Cost - $10/ft3

Residual Dose Limit (mrem/y)|  Soil Removal Survey TOTAL
100 $1,158,739 $184,000 $1,342,739
60 $1,244,964 $238,000 $1,482,964
25 $1,367,196 $248,000 $1,615,19
15 $1,434,028 $445,000 $1,879,028
3 $1,6132210 $1,599,000 $3212,210
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g Table B.17.1

N Increniental Impacts - Uranium Fuel Fabrication Facllity Case 2B

N

Incremental Cost (SM) Cost (SM) per Net Health Benefit
Residual Dose Long-Term | Short-Term Net Health - -
Rate Reduction Disposal Disposal Disposal ] Fatalities | Fatalities Benefit Disposal Disposal Disposal
lmremvyr) @$10/3 | @$50/83 | @$350/f3 | Averted | Incurred ene @siom3 | @ssoms @ $350/f13

100 < 60 $140225 | $364,510 | $1,769.995 | 3.47¢-01 | 326004 | 34701 | $403911 | $1,049947 $5,098,361
60 < 25 $132,231 | $464.411 | $2,518,476 | 3.04c01 | 4.58¢04 | 3.04c01 | $435543 } 1,529,676 $8,295,352

w

o4

2 25<15 $263,832 | $430,310 | $1,486,464 | 869c-02 | 260004 | 8.66¢02 | $3,046,064 | $4,968,120 $17,161,894
15< 3 $1,333,182 | $1,803,084 | $4,735301 | 1.04¢-01 | 6.54c-04 | 1.04e-01 |[$12,869,176 | $17,405,130 |  $45,709,759

%
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Table B.17.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 2B

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities

Residual Dose Limit Transport (Decon &

(mremy) Living Perform Transport Waste | Perform Waste TOTAL Transportation)

. Onsite Decon (Truck) . Decon v
(Truck) v

100 8.69¢-01 | 1.60e-04 2.64e-07 1.34¢-04 } 40103 ] 8.73e-01 431¢03
60 521001 1.72¢-04 2.84¢-07 1.44¢-04 | 4.32¢-03 | 5.26¢01 4.63¢03
30 2.61e-01 1.86¢-04 3.08¢-07 1.56c-04 | 4.68¢-03 | 2.66e-01 5.02¢-03
25 2.17e-01 1.89¢-04 3.12¢07 1.59¢-04 § 4.74¢-03 § 2.22¢-01 5.09e03
15 1.30¢-01 1.98¢-04 3.28¢-07 1.67c-04 ] 4.99¢-03 | 1.36¢01 5.35¢-03
.10 8.69¢-02. 2.05c-04 © 3.40e07 172604 |5.17e03 | 9.24¢-02 5.55¢-03
3 2.61e02 2.23e-04 3.68¢-07 1.87c-04 | 5.59¢03 | 321e-02 6.00¢-03
0.3 8.69¢-03 2.52¢-04 4.16¢-07 | 2.12¢04 | 632003 | 1.55¢02 6.79¢-03




Table B.17.3 Impact and Cost Calculations - Uranium Fuel Fabrication
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Facility Case 2B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |perrem Fatal work 42¢08 |per person-h

Exposure duration 1000 |y Burial site 1600 ik per

Soil exposure rate 20 m’2 per Fatal transport 3.8¢-08 |perkm

Disposal volume 10.87 m”3 per Alt. use dose 3.74e-02

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

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

Initial Dose Rate (mrem/y) 5.02¢+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00¢+00
| Cumulative risk 9.39003] 18703  1.12¢03|  561c04]  468e04]  28lc04]  1.87e04]  56lc05 1.87¢-05
;:; L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons exposed  4.65c+02 [50,000 persons per km2}

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

Collective mortality 4.36e+00 8.69¢-01 521e-01 2.61e01 2.17¢-01 1.30e-01 8.69¢-02 2.61e-02 8.69¢-03
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Table B.17.4.1
Summary Costs for Uraninm Fuel Fabrication Facility (SM)
: Case 2B
Disposal Cost - $50/ft3
R"id‘('m)L““i‘ Soil Removal Survey TOTAL

100 $4,191,303 $184,000 $4,375,303
60 $4,501,813 $238,000 $4,739,813
25 $4,956,224 $248,000 $5,204,224
15 $5,189,533 $445,000 $5,634,533
3 $5,838,617 $1,599,000 $7.437,617

E

.‘/
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Table B.17.4.2

Summary Costs for Uranium Fuel Fabrication Facllity (SM)

Case 2B
Disposal Cost - $350/§t3
Residual Dose Limit (mrem/y) Soil Removal Survey TOTAL
100 $23,143,646 $184,000 $23,327,646
60 $24,859,641 $238,000 $25,097,641
25 $21,368,117 $248,000 $27,616,117
15 $28,657,581 $445,000 $29,102,581
3 $32,238,882 $1,599,000 $33,837,882
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Table B.17.4.3

Shmmary Costs for Uranium Fuel Fabrication Facility ($M)

Case 2B
Disposal Cost - $10/ft3
R‘”i"‘(’;':mm)y)“‘““ Soil Removal Survey TOTAL
100 $1,158.739 $184,000 $1,342,739
60 $1,244.964 $238,000 $1,482,964
25 $1,367,196 $248,000 $1,615,196
15 $1,434,028 $445,000 $1,879,028
3 $1,613210 $1,599,000 $3212.210
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Table B.18.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 3

Residual Dose Incremental Cost Long-Term | Short-Term Net Health Cost per Net Health Benefit
L Rate 1)“““““ Disposal | Disposal | Disposal i“f‘;‘:‘ fn‘;m Benefit | Disposal | Disposal | Disposal
mrem/yr a@sims | @ssoms | @s3soms @sims | @ssoms | @s3soms
100 < 60 $0 $0 $0 1860400 | 000c+00 | 186c400 |  s0 $0 $0
60 < 25 $0 $0 $0 1636400 | 0000400 | 163e+00 | 0 $0 $0
25 < 15 $149171 | 51469764 | s5944879 | 465001 | 255003 | 462001 | s322912 | 3181618 | 512,868,965
15< 3 $161499 | 51088478 | s4313.450 | s57c-01 | 18303 | ssee01 | 290,690 | 51959202 | $7.763978
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Tablen.18.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 3

Mortlity from Radiation Exposure Mortality from Accidents
Residual Dose Limit (mrem/y) } Living Pecform Ta'mpc}n Perform Tnﬁspon - * Short Term Fatalites
: Ot Decon aste Decon Waste | TOTAL (Decon &
(Truck) (Truck) Transportation)
100 4.65¢+00 0.00c+00 | 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 4.65¢+00 0.00¢+00
60 2.79¢+00 0.00e+00 | 0.00e+00 | 0.00¢+00 | 0.00e+00 | 2.79¢+00 0.00¢+00 -
30 1.39¢+00 0.00c+00 | 0.00c+00 | 0.00¢+00 | 0.00c+00 | 1.39¢+00 0.00e+00
25 , l.‘lv6e+00 0006400 | 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 1.16¢+00 0.00¢+00
15 697001 9.45¢-05 156607 | 7.94¢05 | 237¢03 | 6.99¢-01 2.55¢-03
10 4.65¢-01 1.23¢-04 2.04¢-07 | 1.04c-04 | 3.100:03 | 4.68¢-01 333003
3 1.39¢-01 1.63¢-04 268¢-07 | 13704 | 407603 | 144001 437¢03
03 4.650-02 2.07¢-04 3.40e07 | 174004 | 5.17¢-03 | 5.20e-02 . 5.55¢-03
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Table B.18.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 |perrem Fatal work 42¢-08 |per person-h

Exposure duration 1000 |y Burial site 1600  |km per

Agricultural usage rate 2500 [m"2 per Fatal 3.8¢-08 |perkm

Disposal volume 10.87 |m"3 per

REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dosc Rate (mremvy) 5.02¢+02 | 1.00c+02 | 6.00e+01 | 3.00¢+01 | 2.50e+01 { 1.50e+01 | 1.00e+01 | 3.00¢+00 | 1.00e+00
Cumulative risk 2.51¢-01 | 5.00e-02 | 3.00¢-02 | 1.50e-02 | 1.25¢-02 | 7.50e-03 | 5.00e-03 | 1.50e-03 5.00¢-04
L Living Onsite - Mortality for Radiation Exposure

Contaminated land arca 100,000 sqft # personson land  9.29¢+01 (10,000 persons per sq. km)

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 2.33¢+01 | 4.65¢+00 | 2.79¢+00 | 1.39¢+00 | 1.16¢+00 | 6.97¢-01 | 4.65¢-01 | 1.39¢-01 | 4.65¢-02
II. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-rem 0 0.00e+00 | 0.006+00 | 0.00¢+00 | 0.00¢+00 | 1.89¢-01 [ 247c01 | 325601 | 4.13¢01
Collective mortality 0 0.00¢+00 | 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 9.45¢-05 | 123¢-04 | 1.63e-04 | 2.07c-04
I. Transporting Waste - Mortality for Radlauon Exposure

Soil shipment exposure 8.00¢-06 |person-rem
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Table B.18.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 3

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil depth removed (cm) 0 0.0 0.0 0.0 0.0 108 142 18.7 237
Soil volume (m3) 0 0 0 0 0 1056 1379 1817 2308
Soil shipments 0 0 0 0 0 39 s1 67 85
Soil person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001
Collective mortelity 0 0.00e+00 | 0.00¢+00 | 0.00¢+00 | 0.00e+00 | 1.56e-07 | 2.04e-07 | 2.68¢-07 | 3.40¢07
REFERENCE FACILITY Uraniom Fuel Fabrication Facility - High Soft Contamination - Unrestricted Use

‘|IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-h 0 0 0 .0 0 1850 2469 3252 4131
Collective mortality 0 0.00e+00 | 0.00¢+00 | 0.00e+00 | 0.00e+00 | 7.94c-05 { 1.04¢-04 | 1.37¢-04 | 1.74¢-04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) “None 100 60 30 25 15 10 3 1
Soil 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 0.00e+00 | 0.00¢+00 | 0.00¢+00 | 0.00¢+00 | 2.37e-03 | 3.10e-03 | 4.07e-03 | 5.17e-03
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Table B.18.4.1

Summary Costs for Uranium Fuel Fabrication Facility
Case3
Disposal Cost - SS0/ft3

wm)l'm Soil Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $1,469,764 $184,000 $1,653,764
3 $2,504,242 $238,000 $2,742,242
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Table B.18.4.2

Summary Costs for Uranium Fael Fabrication Facility

Case3
Disposal Cost - $350/113
R“i"m)“'““ Soil Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $5,944,879 $184,000 $6,128879
3 $10,204,329 $238,000 $10,442,329
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Table B.19.1

Incremeatal Impacts - Uranium Fuel Fabrication Facility Case 4

Residual D Incremental Cost Long-Term | Short-Term Cost per Net Health Benefit
Rate Reduction Fataliics | Fatalities | o it
L ( ) Disposal Disposal Disposal A Inc Benefit Disposal Disposal Disposal
mrem/yr @sioms | @ssoms | @sssoms | Avered urred @sim | @ssoms @ $350/3

100 < 60 $0 $0 $0 1.86¢+00 0.00e+00 1.86¢+00 $0 $0 $0

60 <25 $0 $0 $0 1.63¢+00 0.00¢+00 1.63¢+00 $0 $o $0

25 <15 $682,590 $2,474968 813,662,757 4.65¢-01 6.12¢-03 4.58¢-01 $1,489,123 $5,399,336 $29,806,369
15< 3 $546,686 $1,836,749 | $9,899,179 § 5.57¢-01 4.37¢03 5.53¢-01 $988,527 $3,321,245 517,899,885
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Table B.19,2

Statistical Mortality - Urantum Fuel Fabrication Facility Case 4

- Mortality from Radiation Exposure Mortality from Accidents
| Residont Dos Lini N Transport Short Term
(mremfy) Living Perform | Transport Waste] Perform Waste TOTAL Fatalitics
Onsite Decon (Truck) Decon (Truck) (Decon &
Transportation)
100 4.65¢+00 0.00e+00 0.00e+00 | 0.00e+00 | 0.00e+00 | 4.65¢+00 0.00e+00
60 2.79¢+00 0.00e+00 0.00e+00 | 0.00e+00 | 0.00e+00 | 2.79¢+00 0.00¢+00
.30 1.39%¢+00 0.00e+00 0.00c+00 | 0.00e+00 | 0.00¢+00 | 1.39¢+00 0.00¢+00
25 1.16¢+00 0.00¢+00 0.00¢+00 | 0.00e+00 | 0.00e+00 | 1.16¢+00 0.00¢+00
15 6.97¢-01 8.55005 392e07 719005 | 596003 | 7.03e01 6.12¢-03
10 4.65¢-01 1.12¢-04 5.08¢-07 9380605 | 7.72¢-03 | 4.72¢-01 7.93¢-03
3 1.39¢-01 1.47¢-04 6.72¢07 124¢04 | 102002 | 1.50e01 1.05e-02
03 4.65¢-02- 1.87¢-04 8.52¢-07 1.57¢-04 | 13002 | 597¢02 1.33¢-02
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Table B.19.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 4

GENERIC ASSUMPTIONS:

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

Exposure duration 1000 |y Burial site 1600  |km per

Agricultural usage rate 2500 {m"2 per Fatal 3.8e-08 {perkm

Disposal volume 10.87 |m"3 per
|REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soll Contamination - Unrestricted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 5.02¢+02 | 1.00e+02 | 6.00e+01 | 3.00e+01 | 2.50¢+01 | 1.50e+01 | 1.00e+01 | 3.00¢+00 1.00e+00
Cumulative risk 2.51e-01 | 5.00e-02 | 3.00e-02 | 1.50e-02 | 1.25¢-02 | 7.50¢-03 { 5.00e-03 | 1.50e-03 5.00e-04
L._Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # personsonland  9.29¢+01 [10,000 persons per sq. km]

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 2.33¢+01 | 4.65¢+00 | 2.79¢+00 | 1.39¢+00 | 1.16e+00 | 6.97¢-01 | 4.65¢-01 | 1.39¢-01 4.65¢-02
11, Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-rem 0 0.00¢+00 | 0.00¢+00 | 0.00¢+00 | 0.00e+00 | 1.71e-01 | 2.23e-01 | 2.94¢-01 3.74e-01
Collective mortality 0 0.00¢+00 | 0.00e+00 | 0.00e+00 | 0.00e+00 | 8.55¢-05 | 1.12¢-04 | 1.47¢c-04 1.87¢-04
I Transporting Waste - Mortality for Radiation Exposure

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

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 0.3
Soil depth removed (cm) 0 0.0 0.0 0.0 0.0 10.8 142 18.7 237
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Table B.19.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 4

2308

Soil volume (m*3) 0 0 0 0 0 1056 1379 1817

Soil shipments 0 0 0 0 0 98 127 168 213
Soil person-rem 0 0000 | 0000 | 0000 | 0000 | 0001 0.001 0.001 0.002
Collective mortality 0 | 000e+00 | 0.00c+00 | 0.00¢+00 | 0.00e+00 | 3.92¢07 | 5.08¢07 | 6.72¢07 |  8.52¢07
REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-h 0 0 0 0 0 1711 2234 2944 3739
Coftective mortality 0 1| 000e+00 | 0.00e+00 | 0.00¢+00 | 0.00¢+00 | 7.19¢-05 | 93805 | 124e04 | 1.57c04
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) Noe | 100 | 60| 30 25 15 10 3 1
Soil shipments 0 0 o | o 0 98 127 168 213
Total distance (km) 0 0 0 0 0 156,800 | 202200 ' 268,803 | 340,800
Collective mortality 0 | 0.00c+00 | 0.00¢+00 | 0.00¢+00 | 0.00c+00 | 596003 | 7.726.03 | 102002 | 130e02
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Table B.19.4.1

Summary Costs for Uranium Fuel Fabricatlon FacilityCase 4

Disposal Cost - $50/ft3
Residual Dose Limit (mrem/y)|  Soil Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $2,474,968 $184,000 $2,658,968
3 84,257,717 $238,000 $4,495,717
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Table B.19.4.2

Summary Costs for Uranium Fuel Fabrication Facflity

Cnse 4
Disposat Cost - $350/1t3
Residual Dose Limit (mremy)] ~ Soil Removal Survey | TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $13,662,757 $184,000 $13,846,757
3 $23,507,936 $238,000 $23,745936
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Table B.19.4.3

Summary Cests for Uranium Fuel Fabrication Facility Case 4

Disposal Cost - $10/£t3

R”‘d‘(‘m)“‘““ Soil Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $682,590 $184,000 $866,590
3 $1,175275 $238,000 $1,413275
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Table B.20.1
Incremental Impacts - Uranium Fuel Fabrication Facility Case S & SA
" Residual Dose . Incremental Cost Long-Term | Short-Term | o0 Cost per Net Health Benefit
Rate Reduction . . — Fataliies | Fatalities e .
m ) * Disposal Disposal Disposal A Benefit Disposal Disposal Disposal
ﬁ remvyr @$10/3 @ $s0/f3 @ $350/3 verted  }  Incurred @s10/n3 @$50/3 @ $350/A3
| :
100 < 60 $733,788 $1,407,563 | 85,630,005 7.43¢-02 235¢03 7.20¢02 } $10,196,178 $19,558,455 $78,230,407
60 < 25 32,245;1 1 $5,134.215 $23,171,173 6.50¢-02 'l 0202 5.48¢-02 540,982,003 $93,719,389 $422,963,995
25<15 $1,299,888 $2,647,9509 $11,060,644 1.86¢-02 4.77¢-03 1.38¢-02 $94,096,718 $191,677,614 $800,661,302
15< 3 $5,096,710 $9,909,614 $39,962,210 2.23e-02 1.70e-02 5.26e-03 | $969,269,152 | $1,884,565,322 | $7,599,831,722
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Table B.20.2

Statistical Mortality - Uranlum Fuel Fabrication Facllity Case 5§ & SA

Mortality from Radiation Exposure Mortality from Accidents
mam)mmt Living Perform wmmk) petorm e | oA Shmé?éf P
(Truck) Transportation)

100 1.86¢-01 3.75¢-04 6.20e-07 3.15¢-04 | 9.42¢-03 | 1.96¢-01 1.01e-02

60 1.11e-01 4.64¢-04 7.64¢-07 3.90e-04 | 1.16e-02 § 1.24¢-01 125¢-02

30 5.57¢-02 7.77e-04 1.28¢-06 6.52¢-04 | 1.95¢-02 | 7.66¢-02 2.09¢-02
25 4.65¢-02 8.45¢-04 1.39¢-06 7.10e-04 | 2.12¢-02 | 6.92¢-02 227¢02

15 2.79¢-02 1.02¢-03 1.68¢-06 8.59¢04 | 2.56e-02 | 5.54¢-02 2.75¢-02
10 1.86e-02 1.19¢-03 1.96¢-06 9.99¢-04 | 2.97e-02 | 5.05¢-02 3.19¢-02

3 5.57¢-03 1.66¢-03 2.73¢-06 1.39¢-03 | 4.15¢-02 | 5.01e-02 4.45¢-02
03 1.86e-03 2.51e-03 4.12¢06 | 2.11¢03 | 6.27¢-02 | 6.92¢-02 6.73¢-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 5.00004 |per rem Fatal work 42608 |per person-h
Exposure duration 1000 |y Burial site’ 1600  [km per
Agricultural nsage rate 2500 '|m2 per Fatal 38008 |perkm
Disposal volume 1087 |m"3 per

REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Sofl Contamination - Unrestricted Use

Residusl Dose Limit (mrem/y)

None | 100 60 30 25 15 10 3 1
nitial Dose Rate (mremvy) 2306402 | 1.006+02 | 6.006+01 | 3.006+01 | 2.50¢+01 | 1.50¢+01 | 1.00e+01 | 3.00¢+00 | 1.006+00
Cumulative risk 115601 | 5.006:02 | 3.00002 | 1.50002 | 125002 | 7.50603 | 5.000:03 | 1.50c-03 | 5.006-04
L. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 [sqft. #mmlaud' 3.72¢+00 |[400 persons per sq. km]

Revidual Dose Limit (mrem/y) Nome | 100 60 30 25 15 10 3 1
Collective mortality | 427001 | 186001 | 1.11601 | 557002 | 465002 | 279002 | 186002 | 5.57e03 | 1.860.03
IL. Performing Decon - Mortnlity for Radiation Exposure

Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 03
Soil personrem 0 | 7.50001 | 928001 | 1.55¢+00 | 1.69¢+00 | 2.050+00 | 238+00 | 331¢+00 | 5.01¢+00
Collective mortality 0 | 375004 | 464004 | 777604 | 845604 | 1.02603 | 1.19003 | 16603 | 2.516:03

1. Transporting Waste - Moftality for Radiation Exposure

Soil shipment exposure

8.00¢-06 person-rem per shipment
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Table B.20.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case S & SA

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil depth removed (cm) 0 42 54.9 924 100.6 1219 1419 198.1 300.1
Soil volume (m"3) 0 4188 5185 8676 9441 11426 13290 18518 28009
Soil shipmeats 0 155 191 320 348 421 489 682 1031
Soil person-rem 0 0.001 0.002 0.003 0.003 0.003 0.004 0.005 0.008
Collective mortality 0 6.20e-07 | 7.64¢-07 | 1.28¢-06 | 1.39¢-06 | 1.68c-06 | 1.96¢-06 | 2.73¢-06 | 4.12¢-06
REFERENCE FACILITY Uraniumn Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-h 0 7497 9280 15530 16899 20452 23789 33147 50137
Collective mortality 0 3.15¢-04 | 3.90e-04 | 6.52¢-04 | 7.10e-04 | 8.59¢-04 | 9.99¢-04 | 1.39¢-03 | 2.11e-03
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (inrem/y) None 100 60 30 25 15 10 3 1
Soil shipmeats 0 155 191 320 348 421 489 682 1031
Total distance (km) 0 248,000 | 305,600 { 512,000 | 556,800 { 673,600 | 782400 |1,091,200 1,649,600
Collective mortality 0 9.42¢-03 | 1.16e-02 | 1.95¢02 | 2.12¢-02 | 2.56e-02 | 2.97e02 | 4.15¢02 | 6.27e-02
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Table B.20.4.1

Summary Costs for Uranium Fuel Fabrication Facility

Case5 & SA
Disposal Cost - $50/1t3
R“id‘(‘gm)”m“ Soil Removal Survey TOTAL
100 $5.728,375 $184,000 $5912,375
60 $7,081,937 $238,000 $7,319,937
25 $12,206,152 $248,000 $12,454,152
15 $14,657,061 $445,000 $15,102,061
3 $23,412,675 $1,599,000 $25,011,675
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Table B.20.4.2

Summary Costs for Uranium Fuel Fabrication Facility
Case 5 & SA
Disposal Cost - $350/§t3

mwm)mm Soil Removal Survey TOTAL
100 $23,476,516 $184,000 $23,660,516
60 $29,052,522 $238,000 $29,290,522
25 $52,213,695 $248,000 $52,461,695
15 $63,077,339 $445,000 $63,522,339
3 $101,885,549 $1,599,000 $103,484,549
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Table B.21.1

Incremental Impacts - Uranfum Fuel Fahrication Facility Case 5B

: Incremental Cost (SM) Cost (SM) per Net Health Benefit
Residual Dose Rate : Long-Term | Short-Term Net Health
Reduction Disposal Disposal Disposal Fatalities Fatalities Benefit - Disposal Disposal Disposal
(mrem/fyr) @ s10/f3 @ $50/f3 @ $350/ft3 Averted Incurred @ s10/t3 @ $50/f3 @ $350/3
100 < 60 $733,788 $1,407,563 $5,630,005 3.47¢-01 2.35¢-03 3.45¢-01 1 $2,126,045 $4,078,210 $16,312,128
60 < 25 $2,245111 | $5,134.215 $23,171,173 3.04001 1.02¢-02 294¢-01 | $7,641337 $17.474,535 $78,864,143
25<15 $1,299,888 § $2,647,909 $11,060,644 8.69¢-02 4.77¢-03 8.21c-02 | $15,831,405 | $32,249,009 ] $134,708,132
15< 3 $5,096,710 | $9,909,614 $39,962,210 1.04e-01 1.70e-02 8.72¢-02 | $58,441,204 | $113,628,156 | $458,224,956
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Table B.21.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case SB

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities
Residual Dose Limit Transport (Decon &
{mrem/y) Living Perform | Transport Waste | Perform Waste TOTAL Transportation)
Onsite Decon (Truck) Decon
(Truck)

100 , 8.69¢-01 3.75¢-04 6.20e-07 3.15¢-04 9.42e-03 | 8.79¢-01 1.01e-02
60 521e-01 4.64e-04 7.64¢07 3.90e-04 1.16e02 | 5.34¢-01 1.25¢-02

30 2.61e-01 7.77e-04 1.28¢-06 6.52¢-04 1.95¢-02 | 2.82¢-01 2.09¢-02

25 2.17¢-01 8.45¢-04 1.39¢-06 7.10e-04 2.12¢-02 | 2.40e-01 22702

15 1.30¢-01 1.02¢-03 1.68¢-06 $.59¢-04 2.56¢02 | 1.58¢01 2.75¢-02

10 8.69¢-02 1.19¢-03 1.96¢-06 99904 | 297e-02 | 1.19¢-01 3.19¢02

3 26102 1.66¢-03 2.73e06 1.39¢-03 4.15¢-02 | 7.06¢02 4.45¢02

03 8.69¢-03 2.51e03 4.12¢-06 2.11e03 627e-02 | 7.60e-02 6.73¢-02

[ I3
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Table B.21.3 Impact and Cost Calculations - Uranium Fuel Fabrication

Facility Case 5B
GENERIC ASSUMPTIONS:
Faual cancer risk rate 5.00c-04 |perrem Fatal 42c08 |per
Exposure duration 1000 |y Burial 1600  |km per
Soil exposure ratc 20 m”2 per Fatsl 3.8¢-08 |perkm
Disposal volume 1087 |m"3 per Al use 3.74¢-02
REFERENCE FACILITY Uranium Fuel 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) 5.02¢+02 | 1.00e+02 |6.00¢+01{3.00¢+0|2.50e+0| 1.50c+01 | 1.00c+01 | 3.00c+00 1.00e+00
Cumulative risk 9.39¢-03 1.87¢03 | 1.12¢-03 | 5.61e-0 [ 4.68¢-0 | 2.81e-04 | 1.87e-04 | 5.61e-05 1.87¢-05
L Alternative Land Use - Mortality for Radiation Expo;ium
Contaminated land area . 100,000 Isqft # personsexposed { 465 (50,000 persons per
Residual Dose Limit (mrem/y) None . . 100 60 30 25 .IS 110 3 1
Collective mortality 436e+00 | 8.69601 |521c-01|2.61e0{2.17¢-0 | 1.30e-01 | 8.69¢-02 | 2.61e-02 8.69¢-03
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Table B.21.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)

Case 5B

Disposal Cost - S50/f3

R““;’;’n Dn‘:,‘;)“""‘ Soil Removal Survey TOTAL
100 $5.728.375 $184,000 $5912,375
60 §7,081,937 §238,000 $1,319937
25 $12,206,152 $248,000 $12,454,152
15 $14,657,061 $445,000 $15,102,061
3 23412675 | $1,599,000 $25,011,675
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Table B.21.4.2

" Summary Costs for Uraninm Fuel Fabrication Facility ($M)
Case 5B
Disposal Cost - $350/1t3

| Residual Dose Limit

(mremAy) Soil Removal Survey TOTAL
100 $23,476,516 $184,000 $23,660,516
60 . $29,052,522 $238,000 $29,290,522
25 $52213,695 $248,000 $52,461,695
15 $63,077,339 $445,000 $63,522,339
3 $101,885,549 | $1,599,000 $103 484,549
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Table B.21.4.3

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case SB
Disposal Cost - S10/t3

R““’E‘:" rg:,y“)""““ Soil Removal | Survey TOTAL
100 52886427 | $184,000 £3,070427
60 $3,566215 | $238,000 $3,804215
25 $5801326 | $248,000 $6,049,326
15 86904214 | 5445000 $7,349,214
3 $10,846924 | $1,599,000 $12,445,924

"
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Table B.22.1

Incremental Impacts - Uranfum Fuel Fabrication Facility Case 6 & 6A

Residuel Dose Incremental Cost Long-Term | Short-Term § o et Health Cost per Net Health Benefit
R e = e Bl ey i e
100 < 60 5697422 | 52387284 | $12943390 | 743002 | s68e03 | 686002 | 510160822 | $34780617 | 5188573781
60 < 25 $2,759303 | $9981401 | $55073795 | 65002 | 245002 | 406002 | $68029347 |s246086871) $1357819198
25<15 | 51479382 | $4846720 | 525878560 | 186002 | 1.14c02 | 722003 | $204,963,032 | 5671,495574] $3.585381,180
15< 3 ' $5,734,922 $17,767,844 | $92,899336 2.23¢-02 4.08¢-02 -1.85¢-02 * * .
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Table B.22.2

Statistical Mortality - Uranium Fuel Fabrication Facllity Case 6 & 6A

Mortality from Radiation Exposure Mortality from Accidents
R”idml'm Living Pesform Tr‘;,nsport Perform Transport Short Term Fatalitics
Onsite Decon astc Decon Wastc TOTAL (Decon &
(Truck) (Truck) : Transportation)

100 1.86e-01 3.39¢-04 1.54¢-06 | 2.85¢-04 ]| 2.35¢-02 | 2.10e-01 241¢-02
60 1.11e-01 4.20¢-04 1.91e-06 | 3.53¢-04 | 2.90c-02 | 1.41e01 2.98¢-02
30 5.57¢-02 7.03e-04 3.19¢-06 | 5.90e-04 § 4.85¢-02 | 1.06e-01 4.98¢-02
25 4.65¢-02 7.65¢-04 34806 | 6.42¢-04 | 528c-02 | 1.01e01 5.42¢-02
15 2.79¢-02 9.26e-04 42006 | 7.77c-04 | 639e-02 | 9.35¢02 6.56¢-02
10 1.86¢-02 1.08¢-03 48906 | 9.04c-04 | 7.44c-02 ] 9.49¢02 ;1.63&02

3 5.57¢03 1.50e-03 682606 | 126c03 | 1.04001 | 1.12601 1.06¢-01
03 1.86¢-03 2.27¢-03 1.03¢-05 | 191e-03 | 1.57¢-01 | 1.63¢-01 1.61¢-01
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Table B.22.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

| Case 6 & 6A
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 {per rem Fatal work 4.2¢08 |[per person-h
Exposure duration 1000 Jy. Burial site 1600 km per shipment
Agricultural usage rate 2500 |m"2 per Fatal 38008 [perkm ’
Disposal volume 1087 |m"3 per
REFERENCE FACILITY Uﬁnhﬂn Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 230e+02 | 1.00¢+02 | 6.00e+01 | 3.00e+01 | 2.50¢+01 | 1.50e+01 1.00e+01 3.00¢+00 | 1.00c+00
Cumulative risk . 1.15¢01 | 5.00¢-02 | 3.00¢-02 | 1.50c-02 | 125¢-02 | 7.50e-03 5.00e-03 1.50e-03 | 5.00c-04
1. Living Onsite - Mortality for Radiation Exposure
Contaminated land area 100,000 sqft # persons on land  3.72¢+00 [400 persons per sq. km]
Residual Dosc Limit (mrem/y) None 100 | e 30 | 25 15 10 3 1
Collective mortality 427¢01 | 186601 | 1.11e-01 | 5.57e-02 | 4.65¢-02 | 2.79¢-02 1.86¢-02 5.57¢-03 | 1.86¢-03
IL Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) None 100 . 60 30 25 15 10 3 03
| Soil person-rem 0 6.78¢01 | 8.40c-01 | 1.41¢+00 | 1.53¢+00 | 1.85¢+00 |  2.15¢+00 | 3.00¢+00 | 4.54¢+00
" |Collective momlity. 0 339004 | 420004 | 7.03¢-04 | 7.65¢-04 | 9.26¢-04 1.08¢-03 1.50e-03 | 2.27¢-03

ML Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure

8.00e-06 person-rem per shth

v
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Table B.22.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Case 6 & 6A
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil depth removed (cm) 0 442 549 924 100.6 1219 1419 198.1 300.1
Soil volume (m"3) 0 4188 5185 8676 9441 11426 13290 18518 28009
Soil shipinents 0 386 477 798 869 1051 1223 1704 2576
Soil person-rem 0 0.003- .1 0.004 0.006 0.007 0.008 0.010 0.014 0.021
Coilective mortality 0 1.54¢-06 | 1.91e-06 | 3.19¢-06 | 3.48¢-06 | 4.20e-06 4.89¢-06 6.82¢-06 | 1.03¢-05
REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soll Contamination - Unrestricted Use
IV. Performing Decon - Mortality for Accidents
Residuai Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil person-h 0 6785 8399 14055 15294 18510 21530 29999 45375
Collective mortality 0 2.85¢-04 | 3.53¢-04 | 5.90¢-04 | 6.42¢-04 | 7.77¢-04 9.04¢-04 1.26e-03 | 1.91e-03
V. Transporting Waste - Mortality for Accidents
Residual Dos¢ Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil shipments 0 386 477 798 869 1051 1223 1704 2576
Total distance (km) 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 2.35¢-02 | 2.90e-02 | 4.85¢-02 | 5.28¢-02 | 6.39¢-02 7.44¢-02 1.04e-01 | 1.57¢-01

Y
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Table B.22.4.1

Summary Costs for Uranium Fuel Fabrication Facility
Case 6 & 6A
Disposal Cost - $50M3

R““’E',:' m)mm Soil Removal Survey TOTAL
100 $9,812,101 $184,000 $9,996,101
60 $12,145,385 $238,000 $12,383,385
25 $22,116,786 $248,000 $22,364,786
15 $26,766,506 $445,000 $27,211,506
3 $43,380,350 $1,599,000 $44,979.350
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Table B'22'4.2

Summary Costs for Uranium Fuel Fabrication Facility
Case 6 & 6A

Disposal Cost - $350/(t3

Residual Dose Limit

(mremdy) Soil Removal Survey TOTAL
100 $54,182,456 $184,000 $54,366,456
60 $67,071,846 $238,000 $67,309,846
25 $122,135,641 $248,000 $122,383,641
15 $147,817,201 $445,000 $148,262,201
3 $239,562,537 $1,599,000 $241,161,537

“) v
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Table B.22.4.3

Summary Costs for Uranfum Fuel Fabrication Facility
Case 6 & 6A
Disposal Cost - $10/1t3

R”idm)L‘m“ Soil Removal Survey TOTAL
100 $2,709219 £184,000 $2,893219
60 $3,352,641 $238,000 $3,590,641
25 $6,101,944 $248,000 $6,349,944
15 $7,384.325 $445,000 $7,829325
3 $11,965,248 $1,599,000 $13,564,248
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Table B.23.1
Incremental Impacts - Uranium Fuel Fabrication Facility Case 6B
) Incremental Cost (SM) Cost (SM) per Net Health Benefit
oo [ | Do | Dot |5 | S |t [ Dovon | Do | g

(aremiye) @ $10/f13 @ssoms | @sssom3 | AT ) (e | Beneft | @S1083 @ $50/3 @ $350/3
100 < 60 $697422 $2,387,284 $12,943390 | 3.47¢01 5.68¢-03 3.42¢01 $2,040,357 $6,984,167 837,866,802
60 < 25 $2,759,303 §9,981,401 $55,073,795 3.04¢-01 2.45¢-02 2.80e-01 $9,869,143 $35,700,278 | $196,981,348
25 <15 $1,479,382 $4,846,720 $25,878,560 8.69¢-02 1.14¢-02 7.55¢-02 | $19,591,445 | $64,185,079 | $342,709,591
15< 3 $5,734,922 817,767,844 $92,899,336 1.04¢-01 4.08¢-02 6.35¢-02 | $90,332,737 | $279,867.431 | $1,463,289,434
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Table B.23.2
Statistical Mortality - Uranium Fuel Fabrication Facility Case 6B
Mortality from Radiation Exposure Mortelity from Accidents
S Short Term Fatalities
(rnl::::;ly‘;al Dose Limt : Livix.lg Perform T%"aﬁ:ﬂ Perform | Tr“a;g:ﬂ TOTAL Tm%on)
Onsite Decon (Truck) Decon (Truck)
100 869001 | 330004 | 154006 | 28500 | 235002 | 893c01 241602
60 521601 | 420004 | 191606 | 353004 | 290602 | 551001 298602
30 261601 | 703008 | 319006 | 590604 | 485002 | 310001 498002
25 217c01 | 765008 | 34806 | 642008 | s28e02 | 271em 5.420.02
15 130001 | 926004 | 420006 | 7.77004 | 639002 | 196001 6.56¢-02
10 869602 | 108003 | 489006 | 90404 | 744002 | 163001 7.63¢-02
3 261002 | 150003 | 682006 | 126003 | 104001 | 132001 1.06601
03 869603 | 227¢03 | 10305 | 191c03 | 15701 | 169001 161601
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Table B.23.3 Impact and Cost Calculations - Uranium Fuel Fabrication

Facility Case 6B
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 (perrem Fatal work 42¢08 |per
Exposure duration 1000 |y - Burial site 1600  {km per
Soil exposure rate 20 m"2 per Fatal 3.8¢08 |perkm
Disposal volume 10.87  |m"3 per Alt. use 3.740-02

REFERENCE FACILITY Uraniwm Fuel F

abrication Facility - High Soll Contamination - Alternative Land Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 5.02¢+02 | 1.00e+02 {6.00e+01 | 3.00c+01 |2.50e+01} 1.50¢+01 | 1.00e+01 j 3.00¢+00 1.00c+00
Cumulative risk 9.39¢-03 | 1.87¢-03 | 1.12¢-03 | 5.61c-04 | 4.68¢-04 | 2.81e-04 | 1.87¢-04 | 5.61¢-05 1.87¢-05
1. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sqft # persons exposed 465 {50,000 persons per km2]

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 436e+00 | 8.69¢-01 | 5.21¢-01 | 2.61e-01 | 2.17¢-01 | 1.30e-01 | 8.69¢-02 | 2.61¢-02 8.69¢-03
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Table B.23.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 6B
Disposal Cost - $50/13

| R"“’:“'mx)”"‘“ Soil Removal Survey TOTAL
100 $9,812,101 $184,000 $9,996,101
60 $12,145385 |  $238,000 $12,383,385
25 $2116786 | 248,000 $22,364,786
15 $26766506 | 445,000 $27,211,506
3 $43380350 | $1,599,000 $44,979.350




96¢1-OdANN

8er-d'd

Table B.23.4.2
Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 6B
Disposal Cost - $350/1¢3
stm)m: Soil Removal Survey TOTAL
100 $54,182,456 $184,000 $54,366,456
60 $67,071,846 $238,000 $67,309,846
25 $122,135,641 $248,000 $122,383 641
15 $147,817,201 $445,000 $148.262,201
3 $239,562,537 | $1,599,000 $241,161,537
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Table B.23.4.3

Summary Costs for Uranium Fuel Fabrication

Facility (SM)
Case 6B
R”idm)Li‘“i‘ Soil Removal Survey TOTAL
100 $2,709,219 $184,000 $2,893.219
60 $3,352,641 $238,000 $3,590,641
25 $6,101,944 $248,000 $6,349,944
15 $7,384,325 $445,000 - $7,829,325
3 $11,965248 | 1,599,000 $13,564,248
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Table B.24.1

Incremental Impacts - Uranium Fuel Fabrication Facility Case 7

) Incremental Cost Long-Term | Short-Term Cost per Net Health Benefit
Residual Dose Fatalics | Fataliies | ot ricalth }— , .
Rate Reduction (mremvyr)|  Disposal Disposal Disposal A ; Incurred Bencfit Disposal Disposal Disposal
@ s10/f3 @ $50/f3 @ $350/3 @310/ | @S$S0f3 | @ $350/13
100 < 60 $0 $0 $0 1.86¢+00 | 0.00c+00 | 1.86¢+00 $0 80 $0
60 < 25 $0 $0 $0 1.63¢+00 | 0.00e+00 | 1.63¢+00 $0 $0 $0
25<15 $32,547 $114,035 $626,453 4.65¢-01 3.11¢-04 4.64¢-01 $70,116 $245,665 $1,349,565
15< 3 $10,765,104 ] $9,420,507 | $51,778,857 ] 5.57¢-01 | 2.30e-02 5.34¢-01 § $20,143,216 | $17,627,263 | $96,886,454
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" Table B.24.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 7

g

' Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit (mrem/y) (L)'nv:tz Ppﬁom:' Tr‘;,n:stp:n m Tr‘;;:tp:n TO’l;AL Short (Ee;nofzalmcs
(Truck) : (Truck) Transportation)
100 4.65¢+00 0.00¢+00 0.00¢+00 | 0.00e+00 |} 0.00¢+00 | 4.65¢+00 0.00e+00
60 2.79¢+00 0.00¢+00 0.00¢+00 | 0.00e+00 | 0.00e+00 | 2.79¢+00 0.00¢+00
30 1.39¢+00 0.00¢+00 | 0.00c+00 | 0.00c+00 | 0.00c+00 | 1.39¢+00 0.00e+00
25 1.16e400 0.00¢+00 0.00e+00 | 0.00e+00 | 0.00e+00 | 1.16e+00 0.00¢+00
15 69701 3.92¢-06 200008, | 329006 | 3.04004 | 697001 3.11e-04
10 4.65¢-01 5.120-06 240008 | 430006 | 36504 | 4.65¢01 3.74¢-04
3 1.39¢-01 3.28¢-04 149¢06 | 2.75¢04 | 227c02 | 1.63e01 2.33¢02
03 465602 1.11e03 505¢-06 | 933¢04 | 767602 | 125¢01 7.88¢-02
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Facility Case 7
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 [perrem Fatal work 4.2¢-08 |per person-h
Exposure duration 1000y Burial site 1600  |km per shipment
Agricultural usage rale 2500  (m"2 per Fatal 3.8¢-08 [perkm
Disposal volume 10.87 |m”3 per

REFERENCE FACILITY Uranium

Fuel Fabrication Facility - High Soll Contamination - Unrestricted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
- Initial Dose Rate (mrem/y) 5.02¢+02 | 1.00¢+02 | 6.00¢+01 | 3.00e+01 | 2.50c+01 | 1.50¢+01 1.00¢+01 3.00¢+00 | 1.00¢+00
E Cumulative risk 2.51c-01 | 5.00e-02 | 3.00c-02 | 1.50e-02 | 1.25¢-02 | 7.50e-03 5.00e-03 1.50e-03 | 5.00e-04
lt L Living Onsite - Mortality for Rﬂhﬁon Exposure
Contaminated land arca 100,000 sqft # personson land  9.29¢+01 [10,000 persons per sq. km)
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 2.33¢+01 | 4.65¢+00 | 2.79¢+00 | 1.39¢+00 | 1.16¢+00 | 6.97¢-01 4.65¢-01 1.39¢-01 | 4.65¢-02
11 Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil person-rem 0 6.78¢-01 | 8.40¢-01 | 1.41e+00 | 1.53¢+00 | 1.85¢+00 2.15¢+00 3.00e+00 | 4.54e¢+00
Collective mortality 0 3.39¢-04 | 4.20e-04 | 7.03¢-04 | 7.65¢-04 | 9.26¢-04 1,08¢-03 1.50e-03 | 227¢-03

III. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure

8.00e-06 person-rem per shipment

L1




Table B.24.3 Impact and Cost Calculations - Uranium Fuel Fabrication
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Facility Case 7
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 03
Soil depth removed (cm) 0 442 549 24 1006 1219 1419 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-rem 0 0.003 0.004 0.006 0.007 0.008 0.010 0.014 0.021
Collective mortality 0 1.54¢-06 | 1.91¢-06 | 3.19¢-06 | 3.48¢-06 | 420e-06 4.89¢-06 6.82¢-06 | 1.03¢-05
REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil 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‘ | 6785 8399 14055 15294 18510 21530 29999 45375
Collective mortality 0 . 2.85¢-04 | 3.53¢-04 | 5.90e-04 | 6.42¢-04 | 7.77c-04 9.046-04 126e-03 | 1.91e-03
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil shipments 0 386 477 798 869 1051 1223 1704 2576
Total distance (km) 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 2.35¢-02 | 2.90¢-02 | 4.85¢-02 | 5.28e-02 | 6.39¢-02 7.44¢-02 1.04e-01 1.57e-01

96v1-DOJINN
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Table B.24.4.1

Summary Costs for Uranium Fuel Fabricatlon Facility
Case7
Disposal Cost - $50/{t3

'R““’m)“‘“"‘ Soil Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $114,035 $184,000 $298,035
3 $9,480,542 $238,000 $9,718,542

L8 ¥
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Table B.24.4.2

Summary Costs for Urantum Fuel Fabrication Facility Case 7
Disposal Cost - $350/1t3

R"‘*"z’,;';“"’v’;)”"‘“ Soit Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 §184,000
25 $0 $184,000 $184,000
15 $626,453 $184,000 $810,453
3 $52,351,310 $238,000 $52,589310
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Table B.24.4.3

Summary Costs for Uranium Fuel Fabrication Facility Case 7
Disposal Cost - S10/t3

Residual Dose Limit

P Soil Removal Survey TOTAL
100 $0 $184,000 $184,000
60 $0 $184,000 $184,000
25 $0 $184,000 $184,000
15 $32,547 $184,000 $216,547
3 $10,743,650 $238,000 $10,981,650




wi-ad

96¥1-

Y ¢
Table B.25.1
Incremental Impacts - Sealed Source Casel
Residual Dose Present Value Cost Cost per Net Health Benefit
Rate Long-Term Short-Term Net Health

Reduction Disposal Disposal Fatalities Averted | Fatalities Incurred Benefit Disposal Disposal
(mrem/yr) @ sso3 @ $350/f3 | : @ $50/3 T @$350/A3
100 < 60 $8357.42 $35,380.70 232605 1.05¢-06 221¢-05 $377,973,988 $1,600,134,185
<25 | $1147126 $44,304.08 3.50e-05 1.060.04 -7.056.05 . .

25 <15 $7961.71 $24,005.17 9.11e-06 62307 8.49¢-06 $938,276,567 $2,828,974,882

15< 3 $37,406.13 $128,205.09 1.10¢-05 1.08¢-04 -9.68¢-05 * *
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Table B.25.2
Statistical Mortality - Sealed Source Case 1
N Mortality from Radiation Exposure Mortality from Accidents Short (]T;n‘::;‘wm
H‘“"‘“"Y) Living Perfom Transport Waste Perdorm Transport Waste TOTAL Transportation)
100 8.91¢-0S 1.39¢-06 435005 1.17e06 6.08¢-05 1.96¢-04 1.07¢-04
60 6.59¢-05 1.96¢-06 435005 1.650-06 6.08¢-05 1.74¢-04 1.086-04
30 4.560-05 2.51e-06 8.70¢-05 211006 1.22¢-04 2.59¢-04 2.13¢-04
25 3.09¢-05 2.66¢-06 8.70¢-05 2.23e06 122¢04 244004 2.13e-04
15 2.17¢-05 2.99¢-06 8.70¢-05 2.51e-06 1.22¢-04 2.36¢-04 2.140-04
10 1.68¢05 331006 8.70¢-05 2.78¢-06 122004 2.32¢-04 2.15¢-04
3 1.07¢-05 491¢-06 13104 4.13¢-06 1.82¢-04 3.33e04 322604
1. 4.03¢-06 8.71¢-06 1.74c-04 732006 2.43¢-04 437604 433004
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Table B.25.3 Impact and Cost Calculations - Sealed Source Case 1

total dose * Cs-137 t 1/2) J* fatal cancer risk/1000

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 500004 |perrem Fatal work rate 42008  |perperson-h

Exposure duration 1000 |y Burial site 1600  [kmper

Disposal volume 16.87 . . |m”3per Fatal transport 3.8¢08 |perkm

REFERENCE FACILITY Sealed Source - High Sofl Confamination - Unrestricted Use

Residusl Dose Limit None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.59¢+02 | 1.08e+02 7.73¢401 | 4.89¢+01 2.80e+01 1.52¢+01 8.45¢+00 2.81¢+00 1.03¢+00
Cumulative risk 8.31c-04 4.190.04 3.55¢-04 2.46¢-04 1.66¢-04 1.17¢-04 9.06¢-05 5.78¢-05 2.17¢-05
[Baseline soit 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

L Living Onsite - Mortality for Radistion Exposure

Contaminatedlandares 5,000 sqft # porsonsonland  1.866:01 [400 persons per km2]

Residuat Dose Limit None 100 60 30 25 15 10 3 1
Coltective mortality 154004 891605 | 6.59005 456005 | 3.09005 217005 168605 107605 4.03¢-06
1. Performing Decon - Mortality for Radiation Exposure '

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil person-rem 0 0.003 10,004 0.005 0.005 0.006 0.007 0010 0.017
Collective mortality 0 | 13906 196606 | 251006 | 266606 | 29906 | 331006 491006 8.716.06
TII. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.70¢-02|person-rem per
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Table B.25.3 Impact and Cost Calculations - Sealed Source Case 1

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil depth removed (cm) 0 33 46 59 62 70 78 115 205
Soil volume (m"3) 0 16 2 .28 30 33 37 55 97
Soil shipments 0 1 1 2 2 2 2 3 4
Soil person-rem 0 0087 0.087 0.174 0.174 0.174 0.174 0261 0348
Collective mortality 0 435605 4.35¢-05 8.70-05 8.70¢-05 8.70c-05 8.70e-05 131e-04 1.74¢-04
REFERENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit 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 1.65¢-06 2.11e-06 22306 2.51e06 2.78e-06 4.13e-06 7.32¢-06
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil shipments 0 1 1 2 2 2 2 3 4
Total distance (km) 0 1,600 1,600 3,200 3,200 3,200 3,200 4,800 6,400
Collective mortality 0 6.08¢-05 6.08¢-05 1.22¢-04 1.22¢04 1.22¢-04 1.22¢-04 1.82¢-04 2.43¢-04
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Table B.25.4.1
Summary Costs for Sealed Source
Case 1
Disposal Cost - $50/1t3
Rﬁd‘;m)“m“ Soil Removal Survey TOTAL

100 $55.778.25 $32,000.00 $87,77825

60 $64,135.67 $32,000.00 $96,135.67

25 $7561292. $32,000.00 $107,612.92

15 $80,574.64 $35,000.00 $115,574.64

3 $109,980.77 © $43,000.00 $152,980.77
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Table B.24.4.2

Summary Costs for Sealed Source
Casel
Disposal Cost - $350/1t3
R“i“m)m' Soil Removal Survey TOTAL
100 $121,646.12 $32,000.00 $153,646.12
60 $157,026.83 $32,000.00 $189,026.83
25 $201,330.91 $32,000.00 $233,330.91
15 $222.336.08 $35,000.00 $257,336.08
3 $342,541.16 $43,000.00 $385,541.16
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Table B.26.1
Incremental Impacts - Sealed Source Case 1A
) Present Value Cost (SM) Long-Term | Short-Term Cost (SM) pet Net Health Benefit
Residual Dose Rate Fatalitics Fatalitics Net Health
Reduction (mrem/yr) Disposal Disposal Averted Incurred Benefit Disposal Disposal
@ $50/83 @ $350/83 @ $50/f3 @ $350/3
100 < 60 $8,357 $35,381 8.150-05 1.05¢-06 8.05¢-05 | $103,866,568 $439,713,978
60 <25 811477 . $44304 12304 1.06c-04 1.77¢05° | $646,786,874 $2,496,702,487
25<15 $7.962 $24,005 3.21¢-05 6.23¢07 3.14e05 | $253,281,129 3763,661,779
15< 3 $37,406 $128,205 3.87¢-05 1.08¢-04 6.91e-05 * *
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Statistical Mortality - Sealed Source Case 1A

Mortality from Radiation Exposure Mortality from Accidents Short Term

Residual Dose Limit [~ ' e

[ Onse | ‘Doom | Wee | Down | Wee | TOTAL | Tmporion
100 313604 | 139006 | 435005 | 117006 | 608005 | 420004 | 107004
60 232004 | 196006 | 435005 | 165006 | 608005 | 340004 | 108004
30 161604 | 251006 | 870005 | 211006 | 122004 | 374004 | 213004
w 25 109004 | 266006 | 870005 | 223006 | 122004 | 322004 | 213004
g 15 765005 | 299006 | 870005 | 251006 | 122004 | 291004 | 214004
. 10 592005 | 331006 | 870005 | 278006 | 122004 | 274c04 | 215004
3 378005 | 491006 | 131604 | 413006 | 182004 | 360004 | 322004
1 142005 | 871006 | 174004 | 732006 | 243004 | 447004 | 433004
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Table B.26.3 Impact and Cost Calculations - Sealed Source Case 1A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |per rem Fatal i 42¢-08 |per

Exposure duration 1000 |y Burial sife 1600 {km per

Disposal volume 10.87 |m"3 per Fatal 3.8¢-08 |perkm
Alt. use 1.4]1e-01

REFERENCE FACILITY Sealed Source - High Sofl Contamination - Alternative Land Use

Residua) Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.59¢+02 | 1.08¢+02 | 7.73¢+01 [ 4.89¢+01 | 2.80¢+01 | 1.52¢+01 | 8.45¢+00 | 2.81¢+00 1.03¢+00
Cumulative risk 1.17¢-04 | 6.75¢-05 | 4.99¢-05 | 3.46¢.05 | 2.34¢-05 | 1.65¢-05 | 1.27¢-05 | 8.13e-06 3.05¢-06
L Altemnative Land Use - Mortality for Radistion Exposure

(Contaminated land area 5000 sqft * # persons exposed  4.65¢+00 (10,000 persons per km2]
Residual Dose Limit (mrem/y) None | - 100 60 30 25 15 10 3 1
Collective mortality 5.44e-04 | 3.13¢-04 | 2.32¢-04 | 1.61e-04 | 1.09¢-04 | 7.65e-05 | 5.92¢-05 | 3.78¢-05 1.42¢-05
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Table B.26.4.1
Summary Costs for Sealed Source (SM)
Case 1A
Disposal Cost - $50/£t3

M‘(’z&'x)“m“ Soil Removal |  Survey TOTAL
100 $55,178 $32,000 $87,71718

60 $64,136 $32,000 $96,136

25 $75,613 $32,000 $107,613

15 $80,575 $35,000 $115,575

3 $109,981 $43,000 $152,981
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Table B.26.4.2

Summary Costs for Sealed Source (SM)

Case 1A
Disposal Cost - $350/1t3

R*“?;‘;'Dm‘:,’y‘)m"‘i‘ Soil Removal Survey TOTAL
100 $121,646 $32,000 $153,646

60 $157,027 $32,000 $189,027

25 $201,331 $32,000 $233331

15 $222336 $35,000 $257,336

3 $342,541 $43,000 $385,541
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Table B.27.1

Incremental Impacts - Sealed Source Case 1B

cuntpose | Pt Ve 0ot | ppren | pontem | g | GO0 portNet Heslt Bt
Rate = — Fatalitics Fatalities o et o—— ~

Reducion | @ssoms | @sssoms | Avened Incurred @ $50/83 @ $350/13
(mrem/yr)
100 < 60 $8357 $35,381 4.08¢-04 105606 | 407604 | s20558662 | $87,034,080
60 < 25 $11,477 $44,304 6.17c-04 10604 | 511008 | s22459163 | $86,696,020
25 < 15 $7,962 $24,005 1.60e-04 623607 160004 | $49865025 | $150346,825
15< 3 $37406 | $128205 | 194004 10804 | 85905 | sa3se16155 | $1,493,022737
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Table B.27.2

Statistical Mortality - Sealed Source Case 1B

Mortality from Radiation Exposure Mortality from Accidents Short Term
Residual Dose Limit — — - — - g;:,‘:*;
(mremis) Onsite Decon | Wame | Deen | Wese | TOTAL | Trmsporaton)
100 1.57¢-03 139606 | 435005 11706 | 6.08005 167603 1.07¢04
60 116003 196006 | 435005 165606 | 6.08005 127e03 1.08¢-04
30 8.030-04 2.516:06 870c05 | 2.11c-06 1.22¢:04 1.02¢:03 2.13¢-04
25 5.430-04 266006 | 870005 | 223¢06 122004 | 7.560-04 213004
15 3.830-04 2.99¢-06 8.700-05 251606 1.22¢-04 59704 2.140-04
10 2.96¢04 33106 | 87005 | 278006 122604 5.11e-04 215004
3 1.896-04 491606 | 131004 | 413006 | 18204 | Ss11004 322004
1 7.09¢-05 8.710-06 174604 | 732006 | 243004 | 504004 433004
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Table B.27.3 Impact and Cost Calculations - Sealed Source Case 1B

GENERIC ASSUMPTIONS:

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

Exposure duration 1000 |y Burial site 1600  lkm per

Disposal volume 10.87  [m"3 per Fatal 3.8¢-08 [perkm
Alt. use 1.41e01

REFERENCE FACILITY Sealed Source - High Soil Contamination - Alternative Land Use

Residual Dose Limit None 100 60 30 25 15 10 3 1
Initial Dose Rate 1.59¢+02 | 1.08¢+02 | 7.73¢+01 | 4.89¢+01 | 2.80e+01 | 1.52¢+01 { 8.45¢+00 | 2.81e+00 1.03¢+00
Cumulative risk 1.17¢-04 | 6.75¢-05 | 4.99¢05 | 3.46¢05 | 2.34e-05 | 1.65¢-05 | 127e05 | 8.13¢-06 3.05¢-06
L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 5000 sqft # persons exposed  2.32¢+01 [50,000 persons per km2]

Residual Dose Limit None 100 60 | 30 25 15 10 3 1
Collective mortality 2.72¢03 | 1.57¢-03 | 1.16e-03 | 8.03¢-04 | 5.43¢-04 | 3.83c-04 | 2.96e-04 | 1.89e-04 7.09¢-05
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Table B.27.4.1

Summary Costs for Sealed Sonrce (SM)

Cnse 1B
Disposal Cost - $50/t3
R”i"m")““‘“ Soil Removal |  Survey TOTAL
100 $55,778 $32,000 $87,778
60 $64,136 $32,000 $96,136
25 $75,613 $32,000 $107,613
15 $80,575 $35,000 $115,575
3 | $109,981 $43,000  $152,981

&
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Table B.27.4.2

Summary Costs for Sealed Source (SM)
Case 1B
Disposal Cost - $350/t3

R““m“"‘“ Soil Removal Survey TOTAL
100 $121,646 $32,000 $153,646
60 $157,027 $32,000 $189,027
25 $201,331 $32,000 $233.331
15 $222,336 $35,000 $257,336
3 $342,541 £43,000 $385,541
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Table B.28.1

Incremental Impacts - Sealed Source Case2

Residual Dose

o Present Value Cost Long-Term | Short-Term Net Health Cost per Net Health Benefit
: —— - Fatalities | Fatalities - .
Reduction Disposal Disposal A Incurred Benefit Disposal Disposal
(mremAyr) @ssom | @sssoma | AV . @ssom3 @ $350/83
100<60 | s1s486 | s83044 | 232005 | 105004 | 821005 . .
60 < 25 $17,202 $99269 | 350005 | 115006 | 339e05 . .
25 < 15 $12,732 ss28a1 | 9.11e06 | 105004 | 958005 . .
15< 3 $58232 | $285229 | 1.10005 | 212004 | -201004 . .
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Table B.28.2
Statistical Mortality - Sealed Source Case 2
Mortality from Radiation Exposure Mortality from Accidents Short Term Fataliies
Residual Dose Limit . (Decon &
lmremsy) lemg Perform | Transport | Perform | Transport TOTAL Transportation)
Ousite Decon Waste Decon | Waste

100 8.91c-05 12606 § 8.70e-05 | 1.060-06 | 122¢04 | 3.006-04 2.11e-04

60 6.59¢-05 1.78¢-06 | 1.31e-04 | 1.49¢-06 | 1.82¢-04 3.82¢-04 3.16e-04

30 4.56e-05 2.28¢-06 | 131c-04 ] 1.91c-06 | 1.82¢-04 3.63¢-04 3.17e04

25 3.09¢-05 240c06 | 131c-04 | 2.02¢-06 | 1.82¢-04 | 3.48e-04 3.17e-04

15 2.17e05 2.71e06 | 1.740-04 2.280-064 243¢04 | 444004 4.22¢-04

10 1.68¢-05 2.99e-06 | 1.740-04 | 2.52¢-06 | 2.43¢-04 | 4.40c04 4.23¢-04

3 1.07¢-05 4.45¢-06 ] 2.61¢-04 | 3.73¢-06 | 3.65¢-04 | 6.45¢-04 6.34e-04

1 4.03e-06 7.88¢-06 | 3.92¢04 § 6.62¢-06 | 547c04 | 9.57e:04 9.53¢-04
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Table B.28.3 Impact and Cost Calcnlations - Sealed Source Case 2

GENERIC ASSUMPTIONS: |

Fatal cancer risk rate 5.00¢-04 |per rem Fatal 42008 |per
Exposure duration : 1000 iy Burial 1600 {km per
Disposat volume . 10.87 |{m"3 per Fatal 3.80-08 [perkm

REFERENCE FACILITY Sealed Source - High Sofl Contamination - Unrestricted Use

Residus! Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.59¢+02/1.08¢+02|7.73¢+01 4.89¢+01 |2.80¢+01 |1.52¢+01(8.45¢+00|2.81¢+00| 1.03¢+0
Cumulstive risk 831604 | 4.79¢-04 | 3.55¢-04 | 2.46¢-04 | 1.66¢-04 | 1.17¢-04 | 9.06¢-05 | 5.786-05 | 2.17c-05
[Baseline 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

Co'mminateci landarea 5000 sqft  #personsoniand 1.86e-01 [400 persons per km2]

Residual Dose Limit (mrem/y) None | 100 | 60 30 25 15 10 3 1
Collective mortality 154004 | 891605 | 6.596.05 | 4.560.05 | 3.09¢-05 | 2.176-05 | 1.686-05 | 1.076-05 | 4.03¢-06
IL. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Soil person-rem | 0 | 0003 | 0004 | 0005 | 0005 | 0.005 | 0.006 | 0.009 | 0016
Collective mortality } 0 |1.26006|1.786-06 | 2.280-06 | 2.40e-06 | 2.716-06 | 2.99¢-06 | 4.450-06 | 7.880-06

IIL Transporting Waste - Mortality for Radiation Exposure

v
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Table B.28.3 Impact and Cost Calculatious - Sealed Source Case 2

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

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil depth removed (cm) 0 33 46 59 62 7.0 78 115 20.5
Soil volume (m"3) 0 16 22 28 30 33 37 55 97
Soil shipments 0 2 3 3 3 4 4 6 9
Soil person-rem 0 0174 | 0261 | 0261 0261 | 0348 | 0348 | 0.522 | 0.783
Collective mortality 0 8.70e-051.31¢-04 | 1.31e-04 | 1.31c-04 | 1.74¢-04 | 1.74e-04 | 2.61e-04 | 3.92¢-04
REFERENCE FACILITY Sealed Source - High Soil 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 25 36 46 48 54 60 89 158
Collective mortality 0 1.06¢-06 | 1.49¢-06 | 1.91e-06 | 2.02¢-06 | 2.28e-06 | 2.52¢-06 | 3.73¢-06 | 6.62¢-06
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil shipments 0 2 3 3 3 4 4 6 9
Total distance (km) 0 3200 | 4,800 | 4,800 | 4,800 | 6400 | 6,400 | 9,600 | 14,400
Collective mortality 0 1.220-04 1 1.82¢-04 | 1.82¢-04 | 1.82¢-04 | 2.43e-04 | 2.43¢-04 | 3.65¢-04 | 5.47¢-04
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Summary Costs for Sealed Source
Case2
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Disposal Cost - $50/ft3

R"""i“}‘m“‘“‘“ Soil Removal |  Survey TOTAL
100 $37,167 $32,000 $69,167
60 $52,653 $32,000 $84.653
25 $69,856 $32,000 $101,856
15 $79,588 $35,000 $114,588
3 $129,820 $43,000 $172,820
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Table B.28.4.2

Summary Costs for Sealed Source
Case 2

Disposal Cost - $350/t3

Residual Dose Limit

(remly) Soil Removal Survey TOTAL
100 $201,837 $32,000 $233,837
60 $284,881 $32,000 $316,881
25 $384,151 $32,000 $416,151
15 $433,992 $35,000 $468,992

3 $711,221 $43,000 $754,221
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Table B.28.4.3
Summary Costs for Sealed Source
Case2
Disposal Cost - S10/Mt3

R”idz‘mu’“i‘ | Soil Removal | Survey TOTAL
100 $13,242 $32,000 $45242

60 $16,992 $32,000 $48,992

25 $21,548 $32,000 $53,548

15 $23,775 $35,000 $58,775

3 1 3637 $43,000 $79,376
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Table B.29.1

Incremental Impacts - Sealed Source Case 2A

Residual Dose Present Value Cost (SM) Long-Term | Short-Term Cost ($M) per Net Health Benefit
Rats Fotalities | Fatalities | 1t Health
Reduction Disposal Disposal Averted I j Benefit Disposal Disposal
(mrem/yr) @ss50m3 | @ $350/f13 @ $50/3 @ $350/ft3
100 < 60 $15,486 $83,044 8.15e-05 1.05¢-04 -2.37¢-05 * *
60 < 25 $17,202 $99,269 1.23e¢-04 1.15¢-06 1.22¢-04 . *
25 <15 $12,732 $52,841 321e05 1.05¢-04 -7.28e-05 . .
15< 3 $58,232 $285229 | 3.87¢-05 2.12e-04 -1.73¢-04 hd .
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Table B.29.2

Statistical Mortality - Sealed Sonrce Case 2A

Mortality from Radiation Exposure Mortality from Accidents Short Term

Residual Dose Limit | — m:
Kmeemvy) | Ié,,m:é Pm T";,“:s!t’:“ m T’;,“x“ TOTAL | Transportation)

100 313004 | 126006 | 870005 | 106006 | 122004 | 524004 | 211004

60 232004 | 178006 | 131004 | 149006 | 182004 | 548004 | 3.16004

30 161604 | 228006 | 131604 | 191006 | 182004 | 478004 | 317004

25 109004 | 240006 | 131004 | 202006 | 182004 | 426004 | 317004

15 765605 | 271606 | 174004 | 228006 | 243004 | 499004 | 422004

0 592005 | 299006 | 174004 | 252006 | 243004 | 482004 | 423c04

3 378005 | 445006 | 261004 | 373006 | 365004 | 672004 | 634004

1 142005 | 788c06 | 392004 | 662006 | 547004 | 967004 | 953004
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Table B.29.3 Impact and Cost Calculations - Sealed Source Case 2A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 }per rem Fatal work 42¢-08 |[per

Exposure duration 1000 |y Burial site 1600  {km per

Disposal volume 1087 |m"3 per Fatal 3.8¢-08 |per km
Alt. use 1.41e-01

REFERENCE FACILITY Sealed Source - High Soll Contamination - Alternative Land Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.59¢+02 | 1.08¢+02 | 7.73¢+01 |4.89¢+01 | 2.80e+01 | 1.52¢+01 | 8.45¢+00 | 2.81¢+00 1.03e+00
Cumulative risk 1.17¢-04 | 6.75¢-05 | 4.99¢-05 | 3.46¢-05 | 2.34¢-05 | 1.65¢-05 | 1.27¢-05 | 8.13e-06 3.05¢-06
L Aliernative Land Use - Mortality for Radiation Exposure

Contaminated land area 5000 sqft # persons exposed  4.65¢+00 [10,000 persons per km2)

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 544e04 | 3.13¢04 | 2.32e04 | 1.61e-04 | 1.09¢-04 | 7.65¢-05 | 5.92¢-05 | 3.78e-05 1.42¢-05
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Table B.29.3 Impact and Cost Calculations - Sealed Source Case 2A

GENERIC ASSUMPTIONS:

Fatel cancer sisk rate 5.00e-04 |per rem Fatal work 42008 |per person-h
Exposure duration 1000 |y Burial site 1600 |km per
Disposal volume 1087 |m"3 per Fatal 3.8¢08 |perkm

Alt. use 1.41¢-01

REFERENCE FACILITY Sealed Source - High Soil Contamination - Alternative Land Use

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

Initial Dose Rate (mrem/y) | 1.59¢+02 | 1.08¢+02 | 7.73¢+01 | 4.89¢+01 | 2.80¢+01 | 1.52¢+01 | 8.45¢+00 | 2.81e+00 | 1.03¢+00

Cumulativerisk 1.17¢-04 | 6.75¢-05 | 4.99¢-05 | 3.46e05 | 234e-05 | 1.65¢05 | 1.27¢-05 | 8.13e-06 | 3.05¢-06

L Alernative Land Use - Mortality for Radiation Exposure

Cont}!mim!ed land area 5,000 sqft T # pérsons exposed ' 4.65¢+00 [10,000 persons per km2]
Residual Dose Limit 1 None. { 100 60 - 30 - - 25 15 10 3 1
Collective mortality | 544e04 | 313004 | 232004 | 161c04 | 1.09c04 | 765605 | 592¢05 | 3.78¢-05 | 1.42¢05
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Table B.29.4.1

Summary Costs for Sealed Source (M)

Case 2A
Disposal Cost - $50/(t3
R”‘d;‘;‘rmm‘ Soil Removal |  Survey TOTAL
100 $37,167 $32,000 $60,167
60 $52,653 $32,000 $84,653
25  $69,856 $32,000 $101,856
15 $79,588 $35,000 $114,588
3 $129,820 $43,000 $172,820
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Table B.29.4.2

Summary Costs for Sealed Source (SM)
Case 2A
Disposal Cost - $350/1t3

R”i"z’mum“ Soil Removal Survey TOTAL
100 L sa01837 $32,000 $233 837
6 $284,881 $32,000 $316,881
25 ~ $384,151 £32,000 $416,151
15 $433,992 $35,000 $468,992
3 Cosman | sa3000 $754221
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Table B.30.1

Incremental Impacts - Sealed Source Case 2B

Present Value Cost

Cost Net Health Benefit
Residual Dose Rate M) Long-Term | Short-Term § (o 1ro o EMbper )
Reduction (mrem/yr) | Disposal | Disposal | Feitities | tatalites | “p,oqy Disposal Disposal
assos| @ @ S50/A3 @$350/R3
100 < 60 515486 | 583,044 | 408004 | 105004 | 302008 | 551225186 $274,694,635
60 < 25 $17202 | $99269 | 6.17¢04 | 115006 | 6.15004 | 527950994 $161,296,010
25 < 15 $12,732 | s52,841 | 160004 | 105004 | 554005 | 5220723950 $953.386,574
15< 3 §58.232 | 5285229 | 194e04 | 2.12c04 | -181c05 . .
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Table B.30.2
Statistical Mortality - Sealed Source Case 2B
Mortality from Radiation Exposure Mortality from Accidents Short Term
Residual Dose Limit i it
{(mremsy) iving Perform | Transport | Perform } Transport (Decon &
Omite | Docon | Waste | Decon | Wase | TOTAL | Transportation)
100 1.57¢-03 1.26e-06 8.70e-05 | 1.06e-06 | 1.22¢-04 | 1.78¢-03 2.11e-04
60 1.16e-03 1.78¢-06 131e-04 1.49¢-06 § 1.82¢-04 | 1.48¢-03 3.160-04
30 8.03¢-04 2.28¢-06 13104 | 1.91e-06 | 1.82¢-04 § 1.12¢-03 3.17e-04
» 25 5.43¢-04 240006 131e04 | 2.02¢-06 | 1.82¢-04 | 8.60e-04 3.17¢04
15 " 3.83e-04 2.71e-06 1.74¢-04 | 2.28¢-06 | 2.43¢-04 | 8.05¢-04 422004
10 2.96e-04 2.99¢-06 1.74¢-04 | 2.52¢-06 | 2.43¢04 § 7.19¢-04 423e-04
3 1.89¢-04 4.45¢-06 ‘ 2.610-64 3.73¢06 | 3.65¢-04 | 823004 6.34¢-04
1. 7.09¢-05 7.88¢-06 3.92¢04 ] 6.62¢-06 | 547¢-04 | 1.02¢-03 9.53¢-04

a®
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Table B.30.3 Impact and Cost Calculations - Sealed Source Case 2B

GENERIC ASSUMPTIONS:
5::’(:;"” 5.00¢-04 |perrem Fatal work rate 4.2¢-08 per person-h
Exposure Burial site km per
duration 1000 Y distance 1600 shipiment
Disposal 10.87 m"3 per Fatal transport 3808 |perkm
Alt. use dose 141¢01
REFERENCE FACILITY Sealed Source - High Seil Contamination - Aliernative Land Use
Residual Dose None 100 60 30 25 15 10 3 1
Initial Dose
Rate ( v) 59¢+02 1.08¢+02 7.73¢+01 4.89¢+01 2.80¢+01 1.52¢+01 8.45¢+00 2.81e+00 1.03e+00
Cumulative risk|  1.17e-04 6.75¢-05 4.99¢-05 3.46e-05 2.34e-05 1.65¢-05 1.27e-05 8.13e-06 3.05e-06
1. Alternative Land Use - Mortality for Radiation Exposure
Contaminated land area 5000 sqft ~ # persons exposed  2.32e+01 [50,000 persons per km?2]
Residual Dose Noue 100 60 30 25 15 10 3 1
Collective 2.72e03 1.57¢03 1.16e-03 8.03e-04 5.43e-04 3.83¢-04 2.96¢-04 1.89¢-04 7.09¢-05
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Table B.30.4,1

Summary Costs for Sealed Source (M)

Case 2B
Disposal Cost - $S0/t3
Ry Soil Removal Survey TOTAL
100 $37,167 $32,000 $69,167
60 $52,653 $32,000 $84,653
25 $60,856 $32,000 $101,856
15 $79,588 $35,000 $114,588
3 © $129.820 $43,000 $172,820
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Table B.30.4.2

Summary Costs for Sealed Source ($M)
Case 2B
Disposal Cost - $350/1t3

mmmt Soil Removal Survey TOTAL
100 $201,837 $32,000 $233,837
60 $284,881 $32,000 $316,881
25 $384,151 $32,000 $416,151
15 $433,992 $35,000 $468,992
3 $711,221 $43,000 $754 221
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Table B.31.1
Incremental Impacts - Sealed Source Case3.
) Present Value Cost Long-Term | Short-Term Cost per Net Health Benefit
Residual Dose Rate Fataliti Fatalities Net Health
Reduction (mrem/yr) Disposal Disposal Averted In Benefit Disposal Disposal
@ $50/13 @ $350/13 curred @ $50/13 @ $350/83
100 < 60 $23,153 $93,734 | 477¢05 | 107004 -5.93¢-05 . »
60 < 25 $80,605 $£332,670 343005 | 218004 -1.840.04 . .
25 <158 $53,827 $213,888 | 9.09¢06 | 1.11e04 -1.01e-04 . *
15< 3 $171,247 $677.678 107e05 | 541c04 -5.30e-04 * .
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Table B.31.2

Statistical Mortality - Sealed Source Case 3

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit Short Term Fatalities
F(MY) Living Perform Transport Perform Transport TOTAL (Decon &
Onsite Decon Waste Decon Waste Transportation)

100 1.04¢-04 | 1.88¢-06 4.35¢-05 1.58¢-06 | 6.08¢-05 § 2.12¢-04 1.08¢-04

60 5.65¢-05 3.37¢-06 8.70e-05 2.83¢-06 1.22¢-04 | 2.71c-04 2.15¢-04

30 3.10e-05 7.49¢-06 1.74¢-04 6.29¢-06 243¢-04 | 4.62¢-04 4.31e-04

25 2.22¢05 | 8.69¢-06 1.74¢-04 730e-06 § 2.43¢c04 | 4.55¢-04 433e-04

15 1.31¢05 ] 1.21e-05 2.18¢-04 1.01e-05 3.04c-04 | 5.57c-04 5.44¢-04

10 8.30e-06 § 1.48¢05 3.05¢-04 1.24¢05 | 42604 | 7.66¢-04 7.57e-04

3 241e-06 | 228¢-05 4.35¢-04 1.91¢-05 6.08¢-04 | 1.09¢-03 1.08¢-03

1 7.55¢-07 3.81e-05 6.96¢-04 3.20¢-05 9.73¢-04 1.74¢-03 1.74¢-03

A
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Table B.31.3 Impact and Cost Calcnlations - Sealed Source Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk 5.00004 per rem Fatal work 42008 per person-h
Exposure duration 1000 Jy Burial site 1600  |km per
Disposal volume |  10.87  |m"3 per Fatal 3.8¢08 |perkm

REFERENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use

Residual Dose None 100 60 30 25 15 10 3 1

Initisl Dose Rate  (4.26¢+02  |1.09¢+02  [5.99¢+01  [338¢+01  [2.46e+01 1.49¢+01  19.57¢+00 2.90e+00 9.40¢-01

Cumulative l’islg 2.19¢-03 ~ |5.61e-04 3.04¢-04 1.67¢-04 1.20e-04 7.07e-05 4.47e-05 1.30e-05 4.07¢-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

1. Living Onsite - Mortality for Radiation Exposure

Contaminated landarea 5000 sqft : # personsoniand  1.86e-01 [400 persons per km2]
Residual Dose None 100 60 30 25 15 10 3 1
Collective 4.07e-04 1.046-04 | 565¢05 | 3.100:05 | 2.22e-05 1.31e-05 8.30e-06 24106 7.55¢-07

1L Performing Decon - Mortality for Radiation Exposure

Residual Dose None 100 60 30 25 15 10 3 1
Soil persont-rem 0 0.004 0.007 0,015 0017 0.024 0.030 0.046 0.076
Collective 0 188606 | 337006 | 749006 | 869006 | 121005 | 148605 | 228605 381005

TIL. 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-rem per shipment

Residual Dose Noae 100 60 30 25 15 10 3 1
Sail depth 0 44 80 179 208 289 353 54.5 913
Soil volume 0 21 38 84 97 135 165 254 426
Soil shipments 0 1 2 4 4 5 7 10 16
Soil person-rem 0 0.087 0.174 0.348 0.348 0435 0.609 0.870 1.392
Collective 0 4.35¢05 8.70¢-05 1.74¢-04 1.74¢-04 2.18¢-04 3.05¢-04 4.35e-04 6.96¢-04
REFERENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose None 100 60 30 25 15 10 3 1
Soil person-h 0 38 67 150 174 241 295 455 763
Collective .0 1.58e-06 2.83e-06 6.29¢-06 7.30¢-06 1.01e-05 12405 1.91¢-05 3.20e-05
V. Transporting Waste - Mortality for Accidents

Residual Dose None 100 60 30 25 15 10 3 1
Soil shipments 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 6.08¢-05 1.22¢-04 2.43¢-04 243¢-04 3.04¢-04 - 426604 6.08¢-04 9.73e-04
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Table B.31.4.1

Summary Costs for Sealed Source
Cased
Disposal Cost - $50/ft3
R”i"‘(‘;‘“gwm)‘m‘ Soil Removal Survey TOTAL
100 $62,873.19 $32,000.00 $94,873.19
60 $86,026.45 $32,000.00 $118,026.45
25 $166,631.67 $32,000.00 $198,631.67
15 . $217,45836 $35,000.00 $252,458.36
'3 $380,705.83 $43,000.00 $423,705.83
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Table B.31.4.2
Sununary Costs for Sealed Source
Cased
Disposal Cost - $350/13
R"s“’m)“‘““ Soil Removal Survey TOTAL
100 $151,682.20 $32,000.00 $183,682.20
60 $245,416.06 $32,000.00 $277,416.06
25 $578,085.65 $32,000.00 $610,085.65
15 $788,973.57 $35,000.00 $823,973.57
3 $1,458,652.05 $43,000.00 $1,501,652.05
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Table B.31.4.3

Summary Costs for Sealed Source
Case3
Disposat Cost - S10/1t3
R“id‘('::m)”'““ Soil Removal Survey TOTAL

100 $51,962.80 $32,000.00 $83,962.80

60 $62,914.65 $32,000.00 $94.914.65

25 $102,026.98 $32,000.00 $134,026.98
15 $126,863.37 $35,000.00 $161,863.37

3 $209,545.26 ° $43,000.00 $252,545.26
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Table B.32.1
Incremental Impacts - Sealed Source Case 3A
Residual Dose Present Value Cost (SM) Cost ($M) per Net Health Benefit
Rate Long-Term Short-Term Net Health

Reduction Disposal Disposal Fatalitics Averted | Fatalities Incurred Benefit Disposal Disposal
(mrem/yr) @ $50/f3 @ $350/f3 @ $50/ft3 @ $350/f13
100 < 60 $23,153 $93,734 1.68¢-04 1.07¢-04 6.09¢-05 £380,170,214 $1,539,084,400

60 < 25 $80,605 $332,670 1.21e-04 2.18¢04 9.76e-05 * *

25 <15 $53,827 $213,888 3.20e-05 1.11e-04 -7.85¢-05 * *

15< 3 $171,247 $677,678 3.77¢05 541e04 -5.03e-04 * *

“
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Table B.32.2
Statistical Mortality - Sealed Source Case 3A
Mortality from Radiation Mortality from Accidents
Residual Dose Limit i i EW““" - Shm:;:;: :alm
{(mrem/y) Io"nv:g m Transport Waste m Transport Waste TOTAL Transportation)

100 3.67¢-04 1.88¢-06 435005 . 1.58¢-06 6.08¢-05 4.750-04 1.08¢-04
60 1.99¢-04 337006 8.70¢-05 2.83¢-06 12204 4.14¢-04 2.15¢-04
30 1.090-04 7.49¢-06 1.74c-04 6.290-06 2.43¢-04 5.400-04 43104
25 7.820-05 8.69¢-06 1.74c-04 730606 243004 5.11e-04 433004
15 462005 121¢-05 2.18c-04 1.01¢-05 3.04¢-04 5.900-04 5.44¢-04
10 2.920-05 148605 3.05¢-04 1.240-05 4.260-04 7.860-04 7.57¢-04
3 8.49¢-06 228005 435004 191605 6.080-04 1.09¢-03 1.08¢-03

1 2.660-06 3.81¢05 696604 320005 9.73¢-04 1.74¢-03 1.74¢-03
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Table B.32.3 Impact and Cost Calculations - Sealed Source Case 3A

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 |perrem {Fatal work rate 4.2¢08 per person-h
Exposure duration 1000 |y Burial site 1600 km per shipment
Disposal volume 10.87 [m"3 per Fatal transport 3.8¢08 [perkm
Alt. use dose 141e01
REFERENCE FACILITY Sealed Source - High Soil Contamination - Alternative Land Use
Residual Dose Limit None 100 60 30 25 15 10 3 1
Initia! Dose Rate 4.26e+02 1.09¢+02 5.99¢+01 3.38¢+01 2.46e+07 1.49¢+01 9.57¢+00 2.90e+00 9.40¢-01
Cumulative risk 3.09¢-04 7.90e-05 4.28¢-05 2.35¢-05 1.68¢-05 9.95¢-06 6.29¢-06 1.83¢-06 5.72¢07

L Altemnative Land Usc - Mortality for Radiation Exposure

Contaminated land area

5,000

sq ft # persons exposed  4.65¢+00 [10,000 persons per km2)

)
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Table B.32.4.1

Summary Costs for Sealed Source

(SM) Case 3A
Disposal Cost - $50/Mt3

Residual Dose Limit

(remfyy Soil Removal Survey TOTAL
100 $62,873 $32,000 $94,873
60 $86,026 $32,000 $118,026
25 $166,632 $32,000 $198,632
15 $217,458 $35,000 $252,458
3 $380,706 $43,000 $423,706
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Table B.32.4.2

Summary Cosis for Sealed Source ($M)

Cuse 3A
Disposal Cast - $350/(t3
R"s‘d‘(‘ﬁrﬁ;‘m Soil Removal Survey TOTAL
100 $151,682 $32,000 $183,682
60 $245416 $32,000 $277.416
25 $578,086 $32,000 $610,086
15 $788,974 $35,000 $823,974
3 $1,458,652 $43,000 $1,501,652

&
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Table B.33.1
Incremental Impacts - Sealed Source Case 3B
, ‘Present Value Cost ($M) ‘ Cost (SM) per Net Health Benefit
Residual Doss Rate Long-Term ShotTerm | NetHealth
G ) Disposal Disposal Fatalitics Averted [ Fatalities Incurred Benefit Disposal Disposal
frcTyT @ $s0/m3 @ $350/A3 : @ $50/ft3 @ $350/13
100 < 60 $23,153 $93,734 84004 1.07-04 733004 $31600656 |  $127932370
60 < 25 $80,605 . $332,670 6.04¢-04 2.18¢-04 3.86e-04 $209,052,759 $862,791.406
25 < 15 $53,827 $213,888 1.60e-04 1.11e-04 4.94e-05 $1,089,346,718 $4,328,673,023
15< 3 $171,247 $677,678 1.8%¢-04 541004 -3.53¢-04 b .
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Table B.33.2

Statistical Mortality - Sealed Source Case 3B

| Mortality from Radiation Exposure Mortality from Accidents Short Term Ftalities
Residual Dose Limit - (Decon &
(mrem/y) Living Perform Transport § Perform | Transport TOTAL Transportation)
Oansite Decon Waste Decon Waste

100 1.83¢-03 1.88¢-06 4.35¢-05 1.58¢-06 | 6.08e-05 | 1.94¢-03 1.08e-04
60 9.95¢-04 3.37¢-06 870005 | 283¢06 | 122004 | 121c-03 2.15¢-04

30 5.45¢-04 7.49¢-06 1.74¢-04 6.29¢-06 243¢-04 | 9.76e-04 4.31c-04

25 3.91¢-04 8.69¢-06 1.740-04 | 7.30e-06 { 243c-04 | 8.24e-04 4.33e-04
15 23le04 121e-05 2.18¢-04 1.01e-05 3.04¢-04 | 7.75¢-04 5.44¢-04

10 1.46¢-04 1.48¢-05 3.05¢-04 1.24¢-05 | 426¢-04 | 9.03¢-04 7.57e-04

3 42405 228¢-05 4.35¢-04 19105 | 6.08¢-04 | 1.13c-03 1.08¢-03

1 1.33e-05 3.81c-05 6.96¢-04 | 320005 | 9.73¢-04 | 1.75¢-03 1.74¢-03

1 4

w
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Table B.33.3 Impact and Cost Calculations - Sealed Source Case 3B

GENERIC ASSUMPTIONS:
Fatal cancerriskrate |  5.00e-04 |perrem Fatal work rate 4208 per person-h
Exposure duration 1000 y Burial site 1600 km per
Disposal volume 10.87 m"3 per Fatal transport 38008 |perkm
Alt. use dose 1.41¢-01
REFERENCE FACILITY Sealed Source - High Soil Contamination - Alternative Land Use
Residual Dosc Limit | None 100 60 30 25 15 10 3 1
Initial Dose Rate 426e+02 1.09¢+02 5.99¢+01 3.38¢+01 2.46¢+01 1.49¢+01 9.57¢+00 2.90e+00 9.40e-01
Cumulative risk 3.09¢-04 7.90e-05 4.28¢05 2.35¢-05 1.68¢05 9.95¢-06 6.29¢-06 1.83¢-06 5.72¢-07

L Alternative Land Use - Mortality for Radiation Exposure

5000 sqft

# persons exposed  2.32¢+01 [50,000 persons porkm2]

Contaminated land srea
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Table B.33.4.1

Summary Costs for Sealed Source (SM)
Case 3B '
Disposal Cost - SSU/ft3

R”id‘("”m‘;/yf“)“m“ Soil Removal | Survey TOTAL
100 $62,873 $32,000 $94,873
60 $86,026 $32,000 $118026
25 $166,632 $32,000 $198,632
15 $217.458 $35,000 $252,458
3 $380,706 $43,000 $423,706




Ler-94'd

96 1-OTANN

e .

Table B.33.4.2
Summary Costs for Sealed Source (SM)
Case 3B
Disposal Cost - $350/ft3

R”idml“im“ SoilRemoval |  Survey TOTAL
100 $151,682 $32,000 $183,682

60 $245,416 $32,000 $277,416

25 $578,086 $32,000 $610,086

15 $788,974 $35,000 $823,974
3 $1,458,652 $43,000 $1,501,652

oy
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Table B.34.1

Incremental Impacts - Sealed Source Cased

] Present Value Cost Long-Term | Short-Term Cost per Net Health Benefit
Residual Dosc Rate Fatalit Fatalitics Net Health
Reduction (mrem/yr) Disposal Disposal Averted Incurred Benefit Disposal Disposal
@S$50/f3 | @ $350/f3 @ $50/t3 @ $350/f3

100 < 60 $39,637 $216,088 4.77¢-05 | 2.11e-04 | -1.63¢-04 * *

60 < 25 $138,716 $768,876 3.43¢-05 5.30c-04 | -4.96e-04 » .

25 <15 $92,178 $492,331 9.09¢-06 ‘| 4.23¢-04 | -4.14¢-04 * *

15< 3 $287,963 $1,554,040 { 1.07¢-05 1.17e03 | -1.15¢-03 * *
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Table B.34.2

Statistical Mortality - Sealed Source Case 4

661-9'd

Mortality from Radiation Exposure ‘ Mortality from Accidents B
Residual Dose Limit (DeoonShmge'l"::: mhrt::ison)

(mremfy) Living Perform | Transport | Perform | Tramsport | . o0 Spo

Onsite Decon Waste Decon Waste '
100 1.04¢-04 170606 | 870605 | 143¢06 | 122604 | 3.16e-04 2.126-04
60 5.65¢:05 305606 | 174e04 | 256006 | 243004 | 4.79¢04 423¢-04
30 3.100-05 6.780.06 | 3.48004 | 569606 | 4.86e04 | 8.78¢.04 8.47¢-04
25 222005 786006 | 392004 | 661006 | 547604 | 975004 95304
15 1.316:08 109¢05 | 566e04 | 9.18006 | 7.90004 | 139¢-03 138603
10 8.30e-06 134605 | 696604 | 112605 | 973004 | 170003 1.69¢-03
3 241006 | 206005 | 104003 | 173005 | 146003 | 254003 ' 2.540.03
1 ' 7.55¢-07 345005 | 174003 | 2.90c-05 | 243603 | 424603 424003
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Table B.34.3 Impact and Cost Calculations - Sealed Source Case 4

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04  |perrem Fatal work rate 42¢-08  |per person-h
Exposure duration 1000 y Burial site 1600 km per
. m"3 per Fatal transport

Disposal volume 10.87 shipment rale 3.8:-08 |perkm
REFERENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use
Residual Dose Limit

|remay) None 100 60 30 25 15 10 3 1
I‘“@“" D"”,) Rate 426e402 | 1.09e402 | 599+01 | 3386401 | 246c401 | 14901 | 957ct00 | 290¢+00 | 9.40¢-01
Cumulative risk 2.19¢03 5.61¢-04 3.04¢-04 1.67¢-04 1.20e-04 7.07e-05 4.47¢-05 1.30e-05 4.07¢-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 Onsite - Mortality for Radiation Exposure
Contaminated land area 5000 sqft # personson land  1.86¢-01 [400 persons per km2])
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 4.07¢04 1.04e-04 5.65¢-05 3.10¢-05 2.22¢05 1.31e-05 8.30e-06 2.41e-06 7.55¢-07
1L, Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit None 100 60 30 25 15 10 3 1
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 3.05¢06 6.78¢-06 7.86¢-06 1.09¢-05 1.34¢-05 2.06¢-05 3.45¢-05
IIL Transporting Waste - Mortality for Radiation Exposure
Soil shipment exposure 8.70e-02 person-rem per shipment
Residual Dose Limit None 100 60 30 25 15 10 3 1

N

[N

[
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Table B.34.3 Impact and Cost Calculations - Sealed Source Case 4

Soil depth removed 0 44 80 179 208 289 353 54.5 9213
Soil volume (m”3) 0 21 38 84 97 135 165 254 426
Soil shipments /] 2 4 8 9 13 16 24 40
Soil person-rem 0 0.174 0.348 0.696 0.783 1.131 1392 2033 3.480
Collective mortality 0 8.70¢05 1.74¢-04 3.48¢-04 3.92¢-04 5.66¢-04 6.96¢-04 1.04¢-03 1.74¢-03
REFERENCE FACILITY Sealed Source - High Soll Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil person-h 0 34 61 136 157 218 267 412 690
Collective mortality 0 1.43¢-06. | 2.56e-06 ‘ 5.69¢-06 6.61e-06 9.18e-06 © 1.12¢05 1.73e-05 2.90¢e-05
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil shipments 0 -2 4 8 9 13 16 .24 40
Total distance (km) 0 3,200 6,400 12,800 14,400 20,800 25,600 38,400 64,000
Collective mortality 0 122¢-04 2.43e¢-04 4. 86¢-04 5.47¢-04 7.90e-04 9.73¢04 1.46e-03 24303

96¥1-DHINN
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Table B.34.4.1
Summary Coats for Sealed Source
Cased
Disposal Cost - $S0/ft3
R““’m)”"‘“ SoilRemoval |  Survey TOTAL
100 $49,189 $32,000 $81,189
60 $88,826 $32,000 $120,826
25 $227,54) $32,000 $259,541
15 $316,719 $35,000 $351,719
3 $596,682 $43,000 $639,682

1Y
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Tabte B.34.4.2

Summary Costs for Sealed Sovrce
Case 4
Disposal Cost - $350/1t3

R g:”,y)l""“‘ Soil Removal Survey TOTAL

100 $271,212 $32,000 $303,212

60 $437,300 $32,000 $519,300
25 $1,256,176 $32,000 $1,288,176
15 $1,745,507 $35,000 $1,780,507
3 $3,291,547 $43,000 $3,334,547

)
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Table B.35.1

Incremental Impacts - Sealed Source Case 4A

. Present Value Cost
Residua Do s Long.Tem | ShonTem | Cost (SM) per Net Health Benefit
Reduction | Disposal | Disposal | oooiies | Fataliies | “popegy Disposal Disposal
memy)  |@ssoms] @ @ $50/3 @ $350/3
100 <60 | 539,637 | 5216088 | 168004 | 2.11604 | 431605 . .
60 <25 | s138716 | 768876 | 121004 | 530004 | 4.10c04 . .
25 <15 | s92,178 | 492331 | 320005 | 423c04 | 391004 . .
15< 3 | 287963 | 51,5504 | 377605 | 117603 [ -1.13¢03 s .

T
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Table B.35.2

Statistical Mortality - Sealed Source Case 4A

. N Mortality from Radiation Exposure‘ ‘ Morta‘ lity ﬁ'om Accidents » Short Term Fatalities
Residual Dosc Limit ‘ (Decon &
(mrem/y) : Living Perform | Transport | Perform | Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste 7
100 3.67¢-04 1.70¢-06 8.70¢-05 1.43¢-06 1.22¢-04 5.79¢-04 2.12e-04
60 1.99¢-04 3.05¢-06 1.74¢-04 | 2.56¢-06 | 2.43¢-04 6.22¢-04 423¢-04
30 1.09¢-04 6.78¢-06 348e-04 | 5.69¢-06 | 4.86¢-04 9.56e-04 84704
25 - 7.82¢-05 7.86e-06 3.92¢-04 | 6.61¢-06 | 5.47¢-04 1.03¢-03 9.53¢-04
15 - 4.62e-05 1.09¢-05 5.66¢-04 | 9.18¢-06 | 7.90e-04 1.42¢-03 1.38¢-03
10 292605 | 134605 | 696004 | 112605 | 9.73¢04 | 1.72¢03 1.69¢.03
3 8.49¢-06 2.06¢-05 1.04¢-03 | 1.73¢-05 1.46¢-03 2.550-03 2.54¢.03
-1 2.66e-06 3.45¢05 1.74e-03 2.900-05 2.43¢-03 4.24¢-03 4.24¢03
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Table B.35.3 Impact and Cost Calculations - Sealed Source Case 4A

GENERIC ASSUMPTIONS:
Fatal cancer risk ratc 5.00e-04 |perrem Fatal work 4.2¢-08 |per person-h
Exposure duration 1000 iy Burial site 1600 |k per
Disposal volume 10.87 |m"3 per Fatal 3.8¢-08 |perkm

|Al use 141¢01
REFERENCE FACILITY Sealed Source - 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) 426ct02 | 1.09¢+02 | 599¢+01 | 3.38¢+01 | 2.46e+01 | 1.49¢+01 | 9.57¢+00 | 2.90e+00 | 9.40¢-01
Cumulative risk 3.09¢04 | 790005 | 42805 | 2.35¢-05 | 1.68c-05 | 9.95¢-06 | 6.29¢-06 | 1.83¢-06 | 5.72¢07
I Altemative Land Use - Moxtality for Radiation Exposure
Contaminated land area 5000 (sqft # persons exposed 4.65¢+00 [[10,000 persons per km2]
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 14303 | 3.67c-04 | 1.99¢-04 | 1.09¢04 | 7.82¢05 | 4.62¢-05 | 2.92¢-05 | 8.49¢06 | 2.66¢-06
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Table B.35.4.1

Summary Costs for Sealed Source (SM)

Case 4A

Disposal Cost - $50/13
R“‘id‘(’“m)m' Soil Removal |  Survey TOTAL
100 v $49,189 $32,000 $31,189
‘ ‘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

»
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Table B.35.4.2

Summary Costs for Sealed Source (SM)

Case 4A

Disposal Cost - $350/1t3

Residual Dose Limit

(awremy) Soil RYal Survey TOTAL
100 $271212 $32,000 $303,212
60 $487,300 $32,000 $519,300
25 $1,256,176 $32,000 $1,288,176
15 $1,745,507 $35,000 $1,780,507
3 $3,291,547 $43,000 $3,334,547
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Table B.36.1

Incremental Impacts - Sealed Source Case 4B

Present Value Cost (SM) Cost (SM) per Net Health Benefit
Residual Dose Rate Long-Term Short-Term Net Health
Reduction (mrem/yr) Disposal Disposal Fatalities Averted | Fatalities Incurred Benefit Disposal Disposal
@$s0/3 @ $350/03 @ $50/f3 @ $350/3
100 < 60 $39,637 $216,088 8.40c-04 2.11e04 629004 $63,051,200 $343,737,361
60 < 25 $138,716 $768876 "6.04¢-04 - 530e-04 7.36¢-05 $1,884,623,705 | $10,446,142,067
25<15 $92,178 $492331 1.60e-04 423004 +2.63¢-04 * *
15< 3 $287,963 $1,554,040 1.89¢-04 1.17¢-03 | 9.760-04 . he
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Table B.36.2

Statistical Mortality - Sealed Source Case 4B

Mortality from Radiation Exposure Mortality from Accidents Short Term Fatalitics
Residual Dose Limit . (Decon &
(mrem/y) Living Perform Transport Perform  § Transport TOTAL Transportation)
Onsite Decon Waste Decon Waste

100 1.83¢-03 1.700-06 8.70e-05 143¢-06 | 1.22¢-04 | 2.05¢-03 2.12¢-04
60 9.95¢-04 3.05¢-06 1.74¢-04 25606 | 2.43¢-04 | 1.42¢-03 4.23¢-04

30 5.45¢-04 6.78e-06 3.48e-04 5.69¢-06 ] 4.86¢-04 | 1.39¢-03 8.47¢-04
25 3.91e04 7.86¢-06 3.92¢-04 6.61¢-06 | 5.47c-04 | 1.34c-03 9.53¢-04

15 23le-04 1.09¢-05 5.66¢-04 9.18¢-06" | 7.90¢-04 | 1.61e-03 1.38¢-03

10 1.46¢-04 1.34¢-05 6.96e-04 1.12¢-05 ] 9.73e-04 | 1.84e-03 1.69¢-03

3 4.24¢-05 2.06¢-05 1.04¢-03 1.73¢05 | 146603 | 2.58-03 2.54e-03

1 1.33¢-05 3.45¢05 1.74¢-03 2.90c-05 | 2.43¢-03 ] 4.25¢-03 424¢-03
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Table B.36.3 Impact and Cost Calculations - Sealed Source Case 4B

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 {perrem Fatal work rate 42008 |per
Exposure durtion 1000 |y Burial site 1600  [km per
Disposal volume 1087 |m"3 per Fatal transport 3.8¢-08 (perkm
Alt. use dose 1.410:01
REFERENCE FACILITY Sealed Source - High Sofl Contamination - Alternative Land Use
Residual Dose Limit (mrem/y) None 100 60 30 25 | 15 10 3 1
Initial Dose Rate (mrem/y) 426e+02 | 1.09¢+02 | 5.99¢+01 | 3.38¢+01 246e+01 | 1.49¢+01 | 9.57¢+00 | 2.90¢+00 | 9.40¢-01
Cumulative risk 3:090-04 7.90c-05 | 4.28¢-05 2.35¢-05 1.68c-05 | 9.95¢-06 | 62%9¢06 | 1.83¢-06 | 5.72¢-07
L Alternative Land Use - Mortality for Radiation Exposure
- | Contaminated land area 5000 |sqft # persons exposed 2.32¢+01 |[50,000 persons per
Residual Dose Limit (mmh/y) Nono 100 .60 30 25 15 10 3 1
Collective mortality 7.17¢-03 | 1.83¢-03 | 9.95¢-04 5.450-04 39104 | 231c-04 | 1.46e-04 | 424e-05 | 1.33¢-05
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Table B.36.4.1

Sumimary Costs for Sealed Source (SM)

CasedB
Disposal Cost - $50/t3

Residnzalmrlz-/ygsc)]..imit Soil Removal Survey TOTAL
100 $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 $351,119

3 $596,682 $43,000 $639,682

"
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Table B.36.4.2
Summary Costs for Sealed Source ($M)
Case 4B
Disposal Cost - $350/t3

R“id‘("lm;‘m‘ Soil Removal |  Survey TOTAL

100 s271.212 $32,000 $303212

60 $487,300 $32,000 $519,300

25 $1,256,176 $32,000 $1,288,176

15 $1,745,507 $35,000 $1,780,507

'3 $3,291,547 $43,000 $3334,547

96V 1-OHANN




Table B.37.1

QY I-ODIAN

Incremental Impacts - Sealed Source Case S

Residual Dose Present Value Cost Long-Term } Shost-Term Cost per Net Health Benefit
Rate Fatalies | Fatalities | oo Ficalh

Reduction Disposal | Disposal Averted | In 1 Benefit Disposal Disposal

(mrem/yr) @ $50/f3 | @ $350/fi3 @ $50/ft3 @ $350/f13
100 < 60 $0 $0 -1.15¢-04 | 0.00e+00 | -1.15¢-04 $0 $0

60 < 25 $6,845 $33,178 | 947¢04 | 1.05¢04 | 8.42¢04 $8,130,093 $39,407.956
25<15 $13,184 | $76,080 | 5.75¢04 | 8.85¢-07 | 5.74e-04 $22,953,686 $132,458,187
15< 3 $121,024 | $666,784 | 9.88¢-04 | 529¢-04 | 4.5%¢-04 $263,907,570 $1,454,003,869

vicad

n
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Table B.37.2

Statistical Mortality - Sealed Source Case 5

Mortality from Radiation Exposure Mortality from Accidents
B . : _ fy Short Term Fatalities
JRwidualDoseLimit ) (Decon &
(mremfy) Living Perform Transport Perform Transport TOTAL Transportation)
i Onsite Decon Waste Decon Waste
100 2.66¢-03 0.00e+00 0.00¢+00 0.00e+00 0.00e+00 2.660-03 0.00e+00
60 2.77e-03 0.00¢+00 0.00e+00 0.00e+00 0.00e+00 2.77e03 , 0.00e¢4+00
30 2.86e-03 23708 4359-05 1.99¢-08 6.08¢-05 2.97e03 1.04¢-04
25 1.82¢03 2.01e-07 4.35¢05 1.69¢-07 6.08¢-05 . 1.93¢-03 1.05¢-04
15 1.25¢-03- 6.82¢-07 4.35¢05 5.73¢-07 6.08¢-05 1.35¢-03 1.06¢-04
10 6.88e-04 1.16¢-06 © 8.70e-05 9.74¢-07 122004 8.9%-04 2.11e-04
-3 "2.610-04'“ 4.85¢-06 2.61e-04 ‘ 4.080-06 3.65¢-04 8.96¢-04 6.35¢-04
1 8.10e-05 1.86¢-05 9.57¢-04 l.57é05 1.34¢-03 2.41e-03 2.33e-03
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Table B.37.3 Impact and Cost Calculations - Sealed Source Case §

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |perrem Fatal work rate 42¢08 |per person-h

Exposure duration 1000 ly Burial site 1600  |km per shipment

Disposal volume 10.87 |m"3 per Fatal transport 3.8¢-08 |[perkm

REFERENCE FACILITY Sealed Source - High Soil Contamination - Unrestricted Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 3.07¢+01 | 3.07¢+01 |3.07e+01| 3.07¢+01 [2.01c+01 | 1.38e+01 7.82¢+00 2.95¢+00 | 9.47¢-01
Cumulative risk 1.52¢-04 | 5.72e-04 | 5.96¢-04 6.16¢-04 3.93¢-04 | 2.69¢-04 1.48¢-04 5.62¢-05 | 1.74e-05
[Humbsolt soil profile (restricted)] Cumulative risk = Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (S1-90 % of total dose *

Sr-90 t 1/2) + (Cs-137 % of total dose * Cs-137 t 1/2)] * fatal cancer risk/1000

L. Living Onsite - Mortality for Radiation Exposure

Contaminated land arca 5000 |sqft # persons on land 4.65¢+00 |[10,000 persons per km2}

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 7.06e-04 | 2.660-03 | 2.77¢-03 | 2.86e-03 | 1.82¢03 | 1.25¢-03 6.88¢-04 2.61e-04 | 8.10e-05
IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) None 100 60 : v 25 15 10 3 1
Soil person-rem 0 0.000 0.000 0.000 0.000 0.001 0.002 0.010 0.037
Collective mortality 0 0.00¢+00 | 0.00e+00| 2.37¢-08 | 2.01¢-07 | 6.82¢-07 1.16e-06 4.85¢-06 | 1.86¢-05
III. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.70¢-02{person-re
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Table B.37.3 Impact and Cost Calculations - Sealed Sonrce Case S

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil depth removed (em) 0 0.0 0.0 0.1 0.5 1.8 30 12.8 493
Soil volume (m"3) 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 1914
Collective mortality 0 0.00e+00 | 0.00e+00| 4.35e05 435¢05 | 4.35¢-05 8.70¢-05 2.61c04 | 9.57¢-04
REFERENCE FACILITY Sealed Source - High Soil Contamination - Unvestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) v 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 | 0.00e+00| 1.99¢-08 1.69¢07 | 5.73¢-07 9.74¢07 4.08¢-06 | 1.57e-05
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25. 15 10 3 1
Soil shipments 0 0 0 1 1 1 2 6 2
Total distance (km) 0 0 0 1,600 1,600 | 1,600 3200 9,600 | 35200
Collective mortality 0 0.00¢+00 (0.00¢+00| 6.08e-05 | 6.08¢05 | 6.08e-05 1.22¢-04 3.65¢-04 | 1.34¢-03
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Table B.37.4.1

CaseS

Summary Costs for Sealed Source

Disposal Cost - $50/t3

R“‘d‘(““mﬁ/y“)““‘i‘ Soil Removal |  Survey TOTAL
100 $0 $32,000 $32,000
60 $0 $32,000 $32,000
25 $6,845 $32,000 $38,845
15 $20,029 $32,000 -$52,029
3 $141,053 $32,000 $173,053
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Table B.37.4.2

Summary Costs for Sealed Source
Case5
Disposal Cost - $350/1t3

R”i"z’mm‘ Soil Removal Survey TOTAL
100 $0 $32,000 $32,000

60 $0 $32,000 $32,000

25 $33,178 $32,000 $65,178

15 $109,258 $32,000 $141,258

3 $776,042 $32,000 ~ $808,042
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Table B.37.4.3

Case§

Summary Costs for Sealed Source

Disposal Cost - $10/ft3

Residual Dose Limit

(mremAy) Soil Removal Survey TOTAL
100 $0 $32,000 $32,000
60 $0 $32,000 $32,000
25 $5,562 $32,000 $37,562
15 $9,054 $32,000 $41,054
3 $39,351 $32,000 $71,351
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Table B.38.1

Incremental Impacts - Rare Metal Case 1 & 1A

 Residual Dose Incremental Cost (M) Cost (M) per Net Health Benefit
Rate Long-Term Short-Term Net Health
Reduction Disposal - | - Disposal Disposal Fatalities Fatalities ‘ Benefit Disposal Disposal Disposal
(mremiyr) @ s1o/a3 @ $50/f3 @ $350/3 Averted Incutred @ $10/83 @ $50/13 @ $350/3
100 < 60 $22,631° B $83,874 | 8455507 7.430-02 . -1.88¢-04 7.41e-02 $305,281 ' 81,131415 | $6,144,515
60 < 25 $221,152 $271,137 $596,316 6.50e-02 - 1.87e-04 6.48¢-02 .$3,410,580 $4,181,438 | 89,196,300
25<15 $863,158 | $878,800 $971,708 1.86e-02 6.21¢-05 1.85¢-02 $46,612,106 | $47,456,806 | $52,474,021
15< 3 $5,757,722 $5,871,556 $6,585,279 2.23e-02 3.75¢-04 2.19¢-02 $262,656,208 | $267,849,099 | $300,407,763
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Table B.38.2

Statistical Mortality - Reference Rare Metal Extraction Plant Case 1 & 1A

Mortality from Radiation Exposure

Mortality from Accidents
me(‘:“:’s;)umu Living | Petorm | TS | perton | TRMOT Lo smm P
Onsite Decon | (rucly | D= | (Truck) Transportation)
100 186c01 | 120006 | 800009 | 101006 | 122004 | 186001 124004
60 Llle0l | 404e06 | 200008 | 3.40e06 | 304e04 | 112001 3.11e04
30 557602 | 6.18:06 | 320008 | 51906 | 486c04 | 562002 4.980-04
25 465002 | 65306 | 320008 | 549006 | 486004 | 46902 498604
15 279002 | 724006 | 360008 | 608006 | S04 | 284002 561004
10 186602 | 760006 | 360008 | 63806 | 54704 | 191c02 5.61e04
3 557003 | 127605 | 600008 | 10705 | 912006 | 651003 935004
03 186603 | 155005 | 720008 | 130005 | 10903 | 298003 1.126:03
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Table B.38.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case 1 & 1A

GENERIC ASSUMPTIONS:

Fatel cancer risk rate 5.00c-04 |perrem Fatal work 42e-08 |per

Exppmmdumﬁon 1000 |y Burial site 1600 (km per

Agﬁeultuml usage mate 2509 m"2 per Fatal 3.8¢-08 |perkm

Disposal volume 1087 |m"3 per

REFERENCE FACILITY Rare Metal Extraction Facility - High Soil Contemination - Unrestricted Use

Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.17e+02 | 1.006+02 | 6.00¢+01 | 3.00¢+01 | 2.50¢+01 | 1.50e+01 | 1.00e+01 | 3.00¢+00 1006400
Cumulative risk 585602 | 500002 | 3.00e02 | 150002 | 125002 | 7.50603 | 5.00003 | 1.50603 5.000-04
L. Living Onsite - Mortslity for Radiation Exposure

Contaminsted landarea . 100,000 sq ft #personsonland 372 [400 persons per km2}

Residuat Dose Limit (mremsy) . None | 100 60 0 | 25 15 | 10 3 1
Collective mortality 217601 | 186601 | 1.11e:01 | 5.57¢02 | 465002 | 2.79¢02 | 1.86c02 | 5.57e-03 1.86603
IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y)  Noms | 100 60 30 25 15 10 3 1
Soil person-rem 0 | 24103 | 8.096:03 | 124002 | 131602 | 145002 | 1.52¢02 | 2.54e02 3.090.02
Collective mortality 0 | 120006 | 404c06 | 618606 | 6.536-06 | 724006 | 7.600:06 | 127¢-05 1.55¢.05

I Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure

8.00¢-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

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil depth removed (cm) 0 0.16 052 0.80 0.84 0.93 098 1.64 200
Soil volume (m"3) 0 15 50 76 81 89 94 157 191
Soil shipments 0 2 5 ] 8 9 9 15 18
Soil person-rem 0 1.60e-05 | 4.00e-05 | 6.40¢-05 | 6.40c-05 | 720¢-05 | 7.20e-05 | 1.20¢-04 1.44¢-04
Collective mortality 0 8.00e-09 | 2.00e-08 | 320e-08 | 3.20e-08 | 3.60e-08 | 3.60e-08 | 6.00e-08 7.20e-08
REFERENCE FACILITY Rare Metal Extraction Facility - High Soil 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 24 81 124 131 145 152 254 309
Collective mortality 0 1.01e-06 | 3.40e-06 | 5.19¢-06 | 5.49¢-06 | 6.08¢-06 | 6.38¢-06 | 1.07¢-05 1.30e-05
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil shipments 0 2 5 8 8 9 9 15 18
Total distance (ki) 0 3,200 8,000 12,800 12,800 14,400 14,400 24,000 28,800
Collective mortality 0 1.22¢-04 | 3.04¢-04 | 4.86¢-04 | 4.86c-04 | 547¢-04 | 547¢-04 | 9.12¢-04 1.09¢-03
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Table B.38.4.1

Summary Costs for Rare Metal Extraction Facility
Case1 & 1A

Disposal Cost - S50/ft3

ResidzlamLhnit Soil Removal Survey TOTAL
100 $35,627 $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
$367,995 $6,844,000 $7,211,995

3
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Table B.38.4.2

Summary Costs for Rare Metal Extraction Facility
Casel & 1A
Disposal Cost - $350/ft3

MmLm‘ Soil Removal Survey TOTAL
100 $192,952 $71,000 $263,952
60 $646,459 $73,000 $719,459
25 $1,043,775 $272,000 $1,315,775
15 $1,157,483 $1,130,000 $2,287,483
3 $2,028.763 $6,844,000 $8,872.763
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Table B.38.4.3

Summary Costs for Rare Metal Extraction Facility
Case 1 & 1A
Disposal Cost - S10/13

Residual Dose Limit Soil Removal Survey TOTAL
100 $12,834 $71,000 $83,834
60 $33,465 $73,000 $106,465
25 $55,617 $272,000 $327,617
15 $60,775 $1,130,000 $1,190,775
3 $104,497 $6,844,000 $6,948,497
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Table B.39.1

Incremental Impacts - Rare Metal Case 1B1

' Residusl Dose Incremental Cost (SM) L Cost (SM) per Net Health Benefit
Rate . ——— - ng-Term | Short-Term ooy —— , .

Reduct Disposal Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal Disposal
(mwyr“m“) @swm | @ssoms | @s3soms Averted Incurred @ $10/f3 @ $50/13 @ $350/f13
100 < 60 $22,631 $83,874 $455,507 1.24¢-01 188004 | 123¢01 | $183,443 $679,865 $3,692,225
60 < 25 $221,152 | $271,137 $596,316 1.08¢-01 1.87¢-04 | 10801 | $2049,122 | $2,512264 | $5,525,260
25 <15 $863,158 | $878,800 $971,708 3.09¢-02 621005 | 3.08e02 | $27,999932 | $28,507,345 | $31,521,190
15 < 3 $5,757,722 | $5871,556 | $6,585279 | 3.71¢-02 3.75¢-04 | 3.67¢-02 | $156,919,365 ] $160,021,768 | $179,473373
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Table B.39.2

Statistical Mortality - Reference Rare Metal Extraction Plant Case 1B1

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit N Transport ) Short Term
(mremly) Living - Perform Waste Perform | Teansport | o)y Fatalities
Onsite Decon (Truck) Deoon Waste (Truck) (Decon &
Transportation)

100 309001 120006 | 8.00c09 | 10106 | 122c04 | 3.0901 1.246-04
60 185001 404006 | 200008 | 340006 | 3.04004 1.86¢-01 3.11c-04
30 9.27c-02 6.18¢06 | 320008 | 51906 | 486004 | 932e02 498004
25 772002 653006 | 320008 | 549¢06 | 486e04 | 7.77¢02 4.98¢-04
15 463002 724006 | 360008 | 608006 | 547004 | 4.69e02 561004
10 3.09002 760006 | 360e08 | 638606 | 547¢04 | 3.15002 561e-04
3 927603 127¢05 | 6.00e08 | 1.07¢05 | 9.12¢-04 1.02¢-02 9.35¢-04
03 3.09¢-03 155005 | 720e08 | 13005 | 1.09e03 | 421003 1.12¢03
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Table B.39.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case 1B1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 {per rem Fatal work 4.2¢-08 |per person-h

Exposure duration 1000 |y Burial site 1600 |km per

Soil exposure rate 10 m"2 per Fatal 3.8¢-08 [per km

Disposal volume 1087 |m"3 per Alt. use 6.65¢-02

REFERENCE FACILITY Rare Metal Extraction Facllity - High Soil Coutamination - Alternative Land Use

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.17¢+02 | 1.00e+02 | 6.00e+01 | 3.00e+01 | 2.50¢+01 | 1.50e+01| 1.00e+01 |3.00e+00| 1.00e+00
Cumulative risk 3.89¢-03 | 3.33¢-03 | 2.00¢-03 | 9.98¢e-04 | 8.31¢-04 | 4.99¢-04 | 3.33c-04 | 9.98¢-05| 3.33¢-05
I Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 [sqft # persons exposed 93  |[10,000

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 3.61c-01 | 3.09¢-01 | 1.85¢-01 { 927¢-02 | 7.72¢-02 | 4.63¢-02 | 3.09¢-02 1927¢-03| 3.09¢-03




ecaga

96V1-OTANN

o

Table B.39.4.1

Summary Costs for Rare Metal Extraction Facility (SM)
Case 1B1
Disposal Cost - S50/Tt3

RmmLm‘ pod | suvey TOTAL
100 $35627 | $71,000 $106,627
60 s117,502 | 73,000 $190,502
25 $189,630 | $272,000 $461,639
15 $210439 | $1,130000]  $1,340,439
3 $367,995 | $6.844000| 7,211,995




96¥1-

[AXAu

Table B.39.4.2

Summary Costs for Rare Metal Extraction Facility (SM)

Case 1B1
Dispasal Cost - S350/(13
Residual Dose Limit | . .
( ) Soil Removal]  Survey TOTAL
100 s192952 | $71,000 $263952
60 $646459 | $73,000 $719,459
25 $1,043,775 | $272,000 $1,315,775
15 $1,157483 | s1,130000 | s2.287.483
3 $2,028,763 | s684a000 | 8872763

v

*p
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Table B.39.4.3

Sammary Costs for Rare Metal Extraction Facility (SM)
Case 1B1
Disposal Cost - $10/ft3

Residual Dose

Limit (mrerfyy {00 Removall ~ Survey TOTAL
100 $12,834 | $71,000 $83,834
60 $33465 | $73000 | $106.465
30 $53,038 $0 .
25 $55617 | $272,000 | $327.617
15 $60,775 | $1,130,000] $1,190,775
10 $63,354 $0 *
3 $104,497 |$6,844.000] $6,948,497
1 $124613 | %0 *
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Table B.40.1

Incremental Impacts - Rare Metal Case 1B2

Incremental Cost ($M) Cost (M) per Net Health Benefit
Residual Dose Rate Long-Tenn | Short-Term Net Health
Reduction Disposal Disposal | Disposal | Fatalitics Fatalities Benefit Disposal Disposal Disposal
(mrem/yr) @S10/f3 | @SS0/3 | @ $350/f3 ] Averted Incurred @ s10/fs @ $50/f3 @ $350/fi3
100 < 60 $22,631 $83,874 | $455,507 | 6.18¢-01 1.88¢-04 | 6.18¢-01 $36,644 $135,808 $737,547
60 < 25 $221,152 | $271,137 | $596,316 | 5.41¢01 1.87e-04 } 540e-01 | $409,257 $501,757 $1,103,522
25<15 $863,158 1 $878,800 | $971,708 | 1.54e-01 6.21e-05 1.54e-01 § $5,590,975 | $5,692,294 | $6,294,093
15< 3 $5,757,722 § $5,871,55 | $6,585,279 | 1.85¢-01 3.75¢-04 | 1.85¢-01 § 831,129,447 | $31,744,897 ] $35,603,680
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Table B.40.2
Statistical Mortality - Reference Rare Metal Extraction Plant Case 1B2
Mortality from Rediation Exposure Mortality from Accidents
(m;l Limit - Livin ' Perform | Transport ‘ Perform | Transport Shost Term Fatalities
| P A Waste 0 Waste | TOTAL (Decon &
: (Truck) (Truck) Transportation)

100 1.54¢+00 1.20e-06 8.00e-09 1.01e-06 1.22¢-04 1.54¢+00 1.24¢-04

60 927¢-01 4.04¢-06 2.00c-08 3.40e-06 3.04¢-04 9.27¢-01 3.1 le_-04

30 4.63¢-01 6.18¢-06 3.20e-08 5.19¢-06 4.860-04 4.64¢-01 4.98¢-04

25 3.860-01 6.53e-06 3.20e-08 5.49¢-06 4.86¢-04 3.87¢-01 4.980-04

15 2.32e-01 7.240-06 3.60e-08 6.08¢-06 54704 232001 5.61-04

10 1.54¢-01 7600-06 3.60e-08 638e06 |  547¢04 1.55¢-01 5.61e-04

3 4.63¢-02 12705 6.00c-08 1.07¢-05 9.12¢-04 4.73¢-02 9.35¢-04

03 1.54¢-02 1.55¢-05 7.20¢-08 130&05 1.09¢-03 1.66¢-02 1.12¢-03




96V 1-DTAUNN

ocT-d'd

Table B.40.3 Impact aud Cost Calculations - Reference Rare Metal Extraction Plant

Case 1B2
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00c-04 }per rem Fatal work 4.2¢-08 |per person-h
Exposure dusation 1000 |y Burial site 1600 |km per
Soil exposure rate 10 (m"2per Fatal 3.8¢-08 |per km
Disposal volume 10.87 |m"3 per Alt. use 6.65¢-02

REFERENCE FACILITY Rare Metal Extraction 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) 1.17e+02 | 1.00e+02 | 6.00¢+01 { 3.00e+01 | 2.50¢+01 | 1.50¢+01| 1.00¢+01 [3.00¢+00 1.00e+00
Cumulative risk 3.89¢03 | 3.33¢-03 | 2.00¢-03 | 9.98¢-04 | 8.31c-04 | 4.99¢c-04 | 3.33¢-04 |9.98e-05 3.33e-05
1. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sqft # persons exposed 465 [50,000 persons per km2]

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.81e+00 | 1.54¢+00 | 9.27¢-01 | 4.63¢-01 | 3.86¢-01 | 2.32¢-01 | 1.54¢-01 |4.63¢-02 1.54e-02




Leead

96¥1-OTANN

Table B.40.4.1

Summary Costs for Rare Metal Extraction Facility (SM)
Case 1B2
Disposal Cost - $50/f13

1
R“‘dm)”“‘“ | Soil Removal | Survey TOTAL
100 $35627 $71,000 $106,627
60 S117,502 | $73,000 $190,502
25 5189639 | $272,000 $461,639
15 $210439 | $1,130000 $1,340,439
3 $367995 | $6.844,000 $7,211,995 -
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Table B.40.4.2
Sutamary Costs for Rare Metal Extraction Facility ($M)
Case 1B2
Disposal Cost - $350/£t3
stidm)Linﬁt Soil Removal Survey TOTAL

100 $192,952 $71,000 $263,952
60 $646,459 $73,000 $719,459
25 $1,043,775 $272,000 $1.315,775
15 $1,157,483 $1,130,000 $2,287,483

3 $2,028,763 $6,844,000 $8,872,763
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Table B.40.4.3

Summary Costs for Rare Metal Extraction Facility (SM)

Case 1B2
Disposal Cost - $10/Ft3
| R"”}";m)l‘m R:n“‘;'m Survey TOTAL
100 $12,834 $71,000 $83,834
60 $33,465 $73,000 $106,465
25 $55,617 $272,000 $327,617
15 $60,775 $1,130,000 $1,190,775
3 $104,497 $6,844,000 $6,948,497
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Table B.41.1
Incremental Imapacts - Rare Metal Case 1C
Residual Dose Incremental Cost ($M) Lon Cost ($M) per Net Health Benefit
Rate g-Term | Short-Term | 0o, oo

Reduction Disposal | Disposal | Disposal Fatalities | Fatalitics Benefit | Disposal Disposal Disposal

G 1) @S10/ft3 | @S$S0/f3 | @ $350/3 |  Averted Incurred @s10/f3 | @ $50/3 | @ $350/i3

100 < 60 520,631 $81,874 $453,507 7.43¢-02 1.88¢-04 | 741¢-02 | $278,302 }$1,104,437] $6,117,536
60 < 25 866,152 § $116,137 | $441316 | 6.50e-02 | 1.87¢-04 | 6.48¢-02 §$1,020,191]81,791,050] $6,805,912
25 <15 $8,158 $23,800 | $116,708 1.86e-02 | 62105 | 1.85¢-02 ] $440,536 ]$1,285,237) $6,302,451
15< 3 $243,722 | $357,556 | $1,071279 ] 2.23¢02 3.75¢04 | 2.19¢-02 |§$11,118,14}516,311,03] $48,869,697
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Table B.41.2
Statistical Mortality - Reference Rare Metal Extraction Plant Case 1C
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit ; : t Term Fataliti
. Tran Tran Short Term Fatalitics

|(mrem/y) - g} Porform o | Perform | TR AL (Decon &
site Decon 1 truck) | P | (Truck) Transportation)

100 | 1.860-01 - 1.20e06 8.00e09 § 1.01e06 12204 1.86¢-01 12404

- 60 . 1.11e01 4,04¢-06 2.00e-08 | 3.40¢-06 3.04¢-04 1.12¢-01 3.11e-04

- 30 5.57¢02 6.18¢-06 3.20e-08 | 5.19¢-06 4.86e-04 5.62¢-02 4.98¢-04

25 4.65¢-02 6.53¢-06 320008 § 549¢06 | 4.860-04 | 4.69¢-02 4.98¢-04

ls ' - 2.79¢-02 7.24e-06 R 3.60e08 | 6.08¢06 | 54704 2.84¢-02 5.61e-04

10 . 1.86e-02 7.60e-06 3.60e-08 | 63806 5.47¢-04 19102 "5.61e-04

3. 5.57¢-03 1.27¢-05 6.00c-08 | 1.07e-05 9.12¢-04 6.51e-03 9.35¢-04

03. 1.86e-03 1.55¢05 7.20e-08 | 1.30e-05 1.09¢-03 29803 1.12¢-03
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Table B.41.3 Impact and Cost Calculations - Reference Rare Metal
Extraction Plant

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |perrem Fatal work 42¢-08 |per person-h

Exposure duration 1000 ly Burial site 1600 |km per

Agricultural usage rate 2500 w2 per Fatal 3.8¢-08 |perkm

Disposal volume 1087 |m"3 per

REFERENCE FACILITY Rare Metal Extruction Facility - High Soil Contamination - Unrestricted Use

Residual Dose Limit (mrenvy) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.17¢+02 | 1.00e+02 | 6.00e+01 | 3.00e+01 | 2.50e+01 | 1.50¢+01 | 1.00e+01 | 3.00e+00 | 1.00e+00
Cumulative risk 5.85¢-02 | 5.00e-02 | 3.00e-02 | 1.50e02 | 125¢02 | 7.50¢03 | 5.00¢-03 | 1.50e-03 | 5.00e-04
L Living Onasite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # personsonland 3.72 [400 persons per km2]

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 2.17¢01 | 1.86¢01 | 1.11e-01 | 557e-02 | 4.65¢-02 | 2.79¢-02 | 1.86e-02 | 5.57e-03 | 1.86e-03
IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil person-rem 0 241e03 | 80903 | 12402 | 1.31e-02 | 145¢-02 | 1.52¢-02 | 2.54e-02 | 3.09¢-02
Coliective mortality 0 120e-06 | 4.04c-06 | 6.18¢-06 | 6.53e-06 | 724e-06 | 7.60e-06 | 1.27e-05 | 1.55¢-05

IIL Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure

8.00¢e-06 person-rem per shipment

>
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Table B.41.3 Impact and Cost Calculations - Reference Rare Metal

Extraction Plant
Residual Dose Limit (mrem/fy) 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 (m"3) 0 15 50 .76 81 89 %4 157 191
Soil shipments 0 2 5 8 8 9 9 15 18
Soil person-rem 0 160605 | 4.00e05 | 640005 | 640005 | 7.20e-05 | 720e-05 | 120004 | 1.44e.04
Collective mortality 0 8.00e-09 | 2.00e-08 | 32008 | 320c-08 | 3.60e-08 | 3.60¢-08 | 6.00e-08 | 7.20e-08

REFERENCE FACILITY Rare Metal Extraction Facility - High Sofl Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mremfy) | Nore- 100 60 30 25 15 10 3 1
Sollpersonh . . | o 7 81 124 131 us | 152 254 309

Collective mortality 0 1.01e-06 | 3.40c-06 | 5.19¢06 | 549¢06 | 6.08¢e-06 | 638e-06 | 1.07e-05 | 1.30e-05

V. Transporting Waste - Mortality for Accidents

Residusl Dose Limit (mremfy) | None 100 60 0 | 25 15 10 3 1
Soil shipments 0 2 | s 8 8 9 9 15 18
Total distance (km) 1 o 3200 | 8000 |-1280 | 12800 | 14400 | 14400 | 24000 | 28300
Collective mortality 0 | 122004 | 304004 | 486604 | 486004 | 547004 | 547c04 | 9.12004 | 1.09¢-03
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Table B.41.4.1

Summary Costs for Rare Metal Extraction Facility
Case 1C
Disposal Cost - $50/ft3

R oy ™t | soil Remowal b TOTAL
100 $35,627 $85,000 $120,627
60 $117,502 $85,000 $202,502
25 $189,639 $129,000 $318,639
15 © $210,439 $132,000 $342,439
3 $367,995 $332,000 $699,995
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Table B.41.4.2

Sammary Costs for Rare Metal Extraction Facility

Case 1IC

Disposal Cost - $350/ft3

Residual Dose Limit

Survey

P! Soil Removal gt TOTAL
100 $192,952 $85,000 $277,952
60 $646,459 $85,000 $731,459
25 $1,043,775 $129,000 $1,172,775
15 $1,157483 $132,000 $1,289,483

3 $2,028,763 $332,000 $2,360,763
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Table B.41.4.3

Summary Costs for Rare Metal Extraction Facility
Case 1C
Disposal Cost - $10/ft3

R“idmm‘ Soil Removal gn“_‘;’iz) TOTAL
100 $12,834 $85,000 $97.834
60 $33,465 $85,000 $118,465
25 $55,617 $129,000 $184,617
15 $60,775 $132,000 $192,775
3 $104,497 $332,000 $436,497
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Table B.42.1
Incremental Impacts ~ Rare Metal Case 2 & 2A
Residual Dose Incremental Cost ($M) Cost (SM) per Net Health Benefit
Rate Long-Tesm | Short-Term | o 1r iy -

Reduction Disposal Disposal Disposal | Fatalitics Fatalitics Benefit Disposal Disposal Disposal
(mremiy) @s10m3 | @$50/m3 | @$350/3 | Averted | Incumed @$10/A3 @ 3503 @ $350/3
100 < 60 ‘ 5263,307 $944,787 | $5,208,632 | 7.43e02 23103 7.20e-02 $3,656,523 “ $13,120,169 $72,331,789

60 < 25 $641,072 [ $1,812,329 | $9,110,758 } 6.50¢-02 39303 6.11e-02 $10,492,749 329,663292 $149,120,350

25 < 15 $1,118,857 | $1,799,085 | $6,054,812 | 1.86¢-02 23103 1.63¢-02 $68,766,453 | $110,574.239 $372,137,010

15< 3 $6,532,845 | $8,682,174 [$22,102,784] 2.23¢-02 7.30e-03 1.50e-02 | $435,722,469 | $579,076,710 | $1,474,193,837
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Table B.42.2

Statistical Mortality - Reference Rare Metals Extraction Plant Case 2 & 2A

Mortality from Rdiation Exposure Mortality from Accideats
. N Short Term Fatalities
MM)Mt e Pectom T Pertorm oo | tota Tm?"“)
(Truck) (Truck)

100 186001 | 885605 | 4.04007 | 744005 | 6.14003 | 152001 6.300.03
60 Llle0l | 121604 | 552007 | 102004 | 839c03 | 120001 861¢.03
30 557002 | 165004 | 7.52007 | 139004 | 114002 | 675002 117602
25 465002 | 177008 | 804607 | 149004 | 122002 | 59002 125602
15 279e02 | 20904 | 95207 | 176604 | 145002 | 427002 1.49¢-02
10 186002 | 235004 | 107006 | 198604 | 163002 | 3.53c02 1.67e02
3 557003 | 312004 | 142006 | 262004 | 216002 | 277002 222602
03 186003 | 4.59604 | 2.08006 | 3.85004 | 3.17602 | 344002 325002
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Table B.42.3 Impact and Cost Calculations - Reference Rare Metals Extraction

Plant Case 2 & 2A
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 |per rem Fatal work 42008 |perperson-h
 Exposure duration 1000 ly Buris! site 1600 |km per shipment
Agricultural usage rato 2500 | m2 per  |Fatad 38008 |perkm
Disposal votume 1087 |m3 per

REF"ERENCE FACILITY Rare Metal Extraction Facility - High Soil Contemination - Unrestricted Use

Residual Dose Limit (mrem/y) None | 100 | 60 30 25 15 10 3 1
Initial Dose Rate (mremvy) 1.17¢+02 | 1.00¢+02[6.00c+01 | 3.00+01 | 2.50c+01 | 1.50¢+01 [  1.00¢+01 | 3.00¢+00 | 1.00¢+00
Cummlsiverisk 5.850-02 | 5.00002 {3.00002| 150002 | 125002 | 7.500:03 | 500003 | 1.50¢-03 | 5.000-04
L Living Onsitc - Mortelity for Radiation Exposure

- |Contaminated land arca 100,000 sqft # personsonland 372 [400 persons per km2] .

- |Residust Dose Limit (mremyy) None | 100 | 60 | 30 25 15 10 3 |1
Coftective mortality 217601 | 1.86001 | 1.116:01 | 5.57¢02 | 465002 | 279002 | 186002 | 557003 | 186003
IL Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) None | 100 | 60 30 25 15 10 3 1
Soil person-fem o0 | 0177 | 0242 | 0331 | 0354 [ o419 047 0624 | 0917

| coltective mortality 0. |8850:05]121e04| 165004 | 17704 | 209604 | 235004 | 3.12¢:04 | 4.59¢-04
IIL. Transporting Waste - Mottality for Radistion Exposure:

Soil shipment exposure ‘ 8.00e-06{person-re
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Table B.42.3 Impact and Cost Calculations - Reference Rare Metals Extraction

Plant Case 2 & 2A
Residual Dose Limit (mremvy) None 100 60 30 25 15 10 3 1
Soil depth removed (cm) 0 11.76 16.08 21.95 23.49 27.81 3124 4142 60.90
Soil volume (m"3) 0 1093 1495 2041 2184 2586 2905 3853 5663
Soil shipments 0 101 138 188 201 238 268 355 521
Soil person-rem 0 8.08¢-04 | 1.10e-03 | 1.50e-03 | 1.61e-03 | 1.90e-03 2.14¢-03 2.84¢-03 | 4.17e-03
Collective mortality 0 404007 (5.52e:07| 7.52007 | 804607 | 952607 | 107606 | 142006 | 2.086-06
REFERENCE FACILITY Rare Metal Extraction Facility - High Soil Contamination - Unrestricted Use
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mremvy) None 100 60 30 25 15 10 3 1
Soil person-h 0 1771 2423 3306 3539 4189 4706 6242 9175
Collective mortality 0 7.44e-05 | 1.02e-04 | 1.39¢-04 | 1.49¢-04 | 1.76¢-04 1.98¢-04 2.62¢-04 3.‘856'04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (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 mortality 0 6.14¢-03 | 8.39c-03| 1.14¢-02 | 12202 | 145¢-02 1.63¢-02 2.16¢-02 | 3.17¢-02
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Table B.42.4.1

Summary Costs for Rare Metal Extraction Facility

Case2 & 2A
Disposal Cost - $50/M3
R“iml‘im“ Soil Removel Survey TOTAL
100 $2,561,114 $71,000 $2,632,114
60 $3,503,900 $73,000 $3,576,900
25 $5,117.229 $272,000 $5,389,229
15 $6,058314 $1,130,000 $7,188314
3 $9,026,488 $6,844,000 $15,870,488
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Table B.42.4.2

Summary Costs for Rare Metal Extraction Facility

Case2 & 24
Disposal Cost - S350/ft3
MmLm‘ Soil Removal Survey TOTAL

100 $14,140911 $71,000 $14 211911

60 $19,347,542 $73,000 $19,420,542

25 $28,259,300 $272,000 $28,531,300

15 $33,456,111 $1,130,000 $34,586,111

3 $49,844,895 $6,844,000 §56,688,895
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Table B.42.4.3

Summary Costs for Rare Metal Extraction Facflity
Case2 & 2A
Disposal Cost - $10/1t3

R”id;‘m“’““ Soil Removal Survey TOTAL
100 $708,452 $71,000 $779,452
60 $969,759 $73,000 $1,042,759
25 $1,411,831 $272,000 $1,683,831
15 $1,672,688 $1,130,000 $2,302,688
3 | s2401533 | $6:844,000 $9,335,533

v
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Table B.43.1

Incremental Impacts - Rare Metal Case 2B1

Resid Incremental Cost ($M) Cost ($M) per Net Health Benefit

Dosenu:lte Long-Term | o i Term | NetHealth

Reduction | Disosal | Disposal | Disposal | Fataliies {p oo oneal  Bencfit Disposal Disposal Disposal
(vemyy | @510 | @ss0ms | @s3soims | Averted @S$1083 @ $50/18 @ $350/813
100 <60 | 5263307 | 5944787 | 55208632 | 124601 | 231c03 121601 $2,171,655 $7,792,232 $42,958,754
60 <25 | $641,072 | 51.812320 | 59,110,758 | 1.08c01 | 39303 104001 $6,153,560 $17,396,286 $87,452,.876
25 <15 | s1,118857 | $1.799,085 | 6054812 | 3.09¢02 | 231c03 2.86¢-02 $39,148,736 $62,949,906 $211,857,573
15 < 3 | 86,532,845 | 58,682,174 | $22,102784 | 371¢02 |  7.30e-03 2.98¢-02 $219486416 | $291698227 | $742,595447
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Table B.43.2
Statistical Mortality - Reference Rare Metals Extraction Plant Case 2B1
Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities
Residual Dose Limit T (Decon &
r(ml'ﬂ!‘/!!) Living - Perform Transport Perform’ 'vaa:‘;em TOTAL Transportation)
. Onsite Decon Waste (Truck) |  Decon
v (Truck)
' 100 3.09¢01 8.85¢-05 4.04¢-07 7.44e-05 6.14e-03 | 3.15¢-01 6.30e-03
60 1.85¢-01 . 12104 5.52¢07 1.02¢-04 8.39¢-03 | 1.94¢-01 8.61e-03
30 927¢-02 | 1.65¢04 7.52007 139004 | 1.14e-02 | 1.04¢-01 1.17e02
25 7.72¢02 1.77¢-04 8.04¢-07 1.49¢-04 1.22¢-02 § 8.98¢c-02 1.25¢-02
15 4.63¢-02 2.099-04 9.529-07 l.7m 7 145¢-02 | 6.12¢-02 1.49¢-02
10 3.09¢-02 2.350-0@ 1.07¢06 1.98¢-04 1.63¢-02 4.760-02 1.67e-02
3 9.27¢-03 3.12¢-04 1.42¢-06 2.62¢-04 2.16e-02 | 3.14¢-02 2.22e02
03 309003 | 45904 | 20806 | 3.85004 | 3.17¢02 | 3.56e-02 325002
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Table B.43.3 Impact and Cost Calculations - Reference Rare Metals Extraction Plant

Case 2B1
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 [perrem Fatal work 42008  |per person-h
Exposure duration 1000 |y Burial site 1600 |km per
Soil exposure rate 10 m"2 per Fatal transport 3.8¢-08 |perkm
Disposal volume 1087  |m"3 per Alt. use dose 6.65¢-02

REFERENCE FACILITY Rare Metal Extraction Facility - High

Soil Contamination - Alternative Land Use

Residual Dose Limit None 100 60 30 25 15 10 3 1
Initial Dose Rate 1.17¢+02 1.00e+02 | 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 | 1.00e+00
Cumulative risk 3.89¢-03 3.33¢-03 2.00¢-03 9.98¢-04 831e-04 4.99¢-04 3.33¢-04 9.98¢-05 3.33¢05
I. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sqft # persons exposed 93 [10,000 persons per k2]

Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 3.61e01 3.09¢-01 1.85¢-01 9.27¢-02 7.72¢-02 4.63¢-02 3.09e-02 9.27¢-03 3.09¢-03
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Table B.43.4.1

Summary Costs for Rare Metal Extraction Facility (SM)

Case 2B1
Disposat Cost - $50/M1t3
R”idz‘mm‘ Soil Removal Survey TOTAL
100 $2,561,114 $71,000 $2,632,114
60 $3,503,900 $73,000 $3,576,900
25 $5,117,229 $272,000 $5,389,229
15 | $6,058.314 $1,130,000 $7,188314
3  $9,026,488 $6,844,000 $15,870,488
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Table B.43.4.2
Sununary Costs for Rare Metal Extraction Facility (SM)
Case 2B1
Disposal Cost - S350/(t3
R“‘“‘(‘“‘mr‘:_/yf“)m‘ Soil Removal Survey TOTAL
100 $14,140911 $71,000 $14211911
60 $19,347,542 $73,000 $19,420,542
25 328,?59300 $272,000 $28.531,300
15 $33,456,111 $1,130,000 $34,586,111
3 $49,844 895 $6,844,000 $56,688,895




6sca'd

96¥1-

.

Table B.43.4.3

Summary Costs for Rare Metal Extraction Facility (§M)
Case 2B1
Disposal Cost - $10/1t3

Rmd‘;m)Lh“i‘ Soil Removal | Survey TOTAL
100 $708,452 $71,000 $779.452
60 $969,759 $73,000 $1,042,759
25 $1,411,831 $272,000 . $1,683,831
15 $1,672,688 $1,130,000 $2,802,688
3 $2491,533 | 56,844,000 '$9,335,533
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Table B.44.1

Incremental Impacts - Rare Metal Case 2B2

Residual Dose Incremental Cost ($M) Cost (SM) per Net Health Benefit
Rate Long-Term | Short-Term Net Health

Reduction Disposal | Disposal | Disposal | Fatalities { Fatalitics Benefit Disposal Disposal Disposal

(oremlyry | @510 | @353 | @5350/3 | Averted | Incurred @ S10/3 @ $50/3 @ $350/83

100 < 60 $263,307 | $944,787 | $5,208,632 | 6.18¢-01 2.31e03 6.15¢01 $4273811 $1,535,053 $8,462,780
60 < 25 $641,072 151,812,332 ]59,110,758 | 5.41¢01 3.93¢-03 5.37¢-01 $1,194,629 $3,377,250 $16,977,773
25<15 $1,118,857 | $1,799,08 | $6,054,812 ] 1.54¢-01 2.31¢-03 1.52¢-01 $7.354 287 $11,825,457 $39,798,512
15< 3 $6,532,845 | $8,682,17 § $22,102,78 | 1.85¢-01 7.30¢-03 1.78¢-01 $36,694,648 $48,767,317 $124,150,181
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Table B.44.2

Statistical Mortality - Reference Rare Metals Extraction Plant Case 2B2

Mortality from Radiation

- | pomrs Moriyrom Accidents | -~
. C . ; ‘erm Fatalities
Md?l',“m)hm Living | Perform e Porform “Weme | ToTaL | Tomporin)
: (Truck) (Truck)

100 1.54+00 | 8.85005 | 404007 | 7.440-05 | 614003 | 1.55¢+00 6.306-03

60 927001 | 121604 | 5.52¢07 | 1.02¢.04 | 8.39¢03 | 935601 861603

30 463001 | 165004 | 7.52007 | 139004 | 114602 | 475601 1.17e.02

25 386601 | 1.77¢-04 | 804607 | 1.49¢.04 | 122602 | 3.99c-01 1256.02

15 232001 | 2.096:04 | 9.52007 | 176004 | 1.45¢02 | 2.47c-01 149002

10 154001 | 235004 | 1.070:06 | 1.98¢04 | 1.63602 | 1.71001 167602

3 463002 | 3.12004 | 142006 | 2.62604 | 2.16002 | 6.850-02 222602

03 154002 | 4.59¢.04 | 2.08¢-06 | 3.850-04 | 3.170:02 | 4.80002 325002
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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 [perrem Fatal work 42¢-08 [per person-h
Exposure duration 1000 |y Burial site 1600  [km per
Soil exposure rate 10 m”2 per Fatal 3.8¢-08 |perkm
Disposal volume 1087  |m"3 per Alt, use dose 6.65¢-02
REFERENCE FACILITY Rare Metal Extraction Facllity - High Seil Contamination - Alternative Land Use
Residual Dose Limit None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.17¢+02 1.00e+02 | 6.00¢+01 | 3.00et01 | 2.50c+01 1.50e+01 1.00e+01 3.00¢+00 | 1.00e+00
Cumulative risk 3.89¢03 | 3.33¢03 | 200e03 | 99804 | 831e-04 | 49904 | 3.33¢04 | 99805 | 3.33¢05
L Alternative Land Use - Mortality for Radiation Exposure
Contaminated land area 100,000 sq ft # persons exposed 465 {50,000 persons per km2]
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collcétive mortality 1.81¢t00 | 1.54¢+00 | 9.27¢01 | 4.63¢-01 3.86e01 | 2.32e01 1.54¢-01 | 4.63¢-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 - $50/1t3

R”“E’m)”m“ Soil Removal Survey TOTAL
100 82561114 © $71,000 $2,632,114
60 $3503900 $73,000 $3,576,900
25 $5,117.229 $272,000  $5389,229
15 $6058314 | $1,130,000 $7,188314
3 $9,026,488 $6.844000 $15,870,488




9641~

voc-4'd

Table B.44.4.2

Summary Costs for Rare Metal Extraction Facility (SM)
Case 2B2
Disposal Cost - S350/6t3

R‘*‘dm)l“"‘“ Soil Removal Survey TOTAL
100 $14,140911 $71,000 $14211911
60 $19,347,542 $73,000 $19,420,542
25 $28,259,300 $272,000 $28,531,300
15 $33,456,111 $1,130,000 $34,586,111
3 $49,844,895 $6,844,000 $56,688,895

.
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Table B.44.4.

3

Summary Costs for Rare Metal Extraction Facflity (SM)

Case 282
Disposal Cost - S10/M3
M"m)“i'"“ Soil Removel Survey TOTAL
100 $708,452 $71,000 $779,452
60 $969,759 $73,000 $1,042,759
25 $1,411,831 $272,000 $1,683,831
15 $1,672,688 $1,130,000 $2,802,688
3 $2,491,533 $6,844,000 $9,335,533
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Table B.45.1
Incremental Impacts - Rare Metal Case 2C
Residual Dose Incremental Cost ($M) ' Cost (SM) per Net Health Benefit
Rate Long-Term | Short-Term § (o) ooy
Reduction Disposal Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal Disposal
(mrem/yr) @ s10/3 @ $50/3 @ $350/f3 Averted Incurred @ $10/t3 @ $50/ft3 @ $350/f13.
100 < 60 $261,307 $942,787 $5,206,632 7.43¢-02 2.31¢-03 720e-02 $3,628,749 $13,092,395 $72,304,015
60 < 25 $486,072 $1,657,329 $8,955,758 6.50e-02 3.93¢-03 6.11¢-02 $7,955,786 $27,126,330 $146,583,387
25 <15 $263,857 $944,085 $5,199,812 1.86e-02 23103 1.63¢-02 $16,216,983 $58,024,769 $319,587,540
15< 3 $1,018,845 | $3,168,174 | $16,588,784 2.23¢-02 7.30¢-03 1.50¢-02 $67,954,093 $211,308,334 | $1,106,425,461

14}

@0
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Table B.45.2
Statistical Mortality - Reference Rare Metals Extraction Plant Case 2C
| Mortality from Radistion Exposure Mortality from Accidents -
Residual D ‘ . ' Short Term Fa::lmes
‘ Living Perform. Transport Waste Perform Transport Waste Transportation
100 1.866-01° 8.85¢-05 4.040-07 7.44¢-05 6.140-03 1.92¢01 6.300-03
60 1.11e01 12104 5.52¢-07 1.02¢-04 8.39¢-03 1.206-01 86103
30 5.57e-02 1.65¢-04 7.52¢-07 1.39¢-04 1.14¢-02 6.75¢-02 1.17e-02
25 4.65¢-02 1.77c-04 '8.04¢-07 1.49¢-04 1.22¢-02 5.90e-02 1.250-02
15 2.79¢-02 2.090-04 9.526-07 1.76e-04 1.45¢-02 427¢-02 1.49¢-02
10 1.86e-02 - 235¢-04 10706 1.98¢-04 1.63¢-02 3.53¢02 1.67¢-02
-3 5.57¢03 3.12¢04 1.42¢-06 2.62c-04 216602 2.77e02 2.22¢-02
03 1.86¢-03 459¢-04 2.08¢-06 3.85¢-04 3.1702 3.440-02 3.25¢-02
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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 5.00¢-04 |perrem Fatal work rate 4.2¢08  |per person-h
Exposure duration 1000 y Burial site 1600 kin per
Agricultural usage rate 2500 m”2 per person Fatal transport 3.8¢-08 |perkm
Disposal volume 10.87 m"3 per

REFERENCE FACILITY Rare Metal Extraction Facility - High Soll 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+01 3.00¢+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00e+00

Cumulative risk 5.85¢-02 5.00¢-02 3.00¢-02 1.50e-02 1.25¢-02 7.50¢-03 5.00¢-03 1.50¢-03 5.000-04

L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sqft # personsonland 3.72 [400 persons per km2)
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 2.17e-01 1.86e-01 1.11e-01 5.57¢02 4.65¢-02 2.79¢-02 1.86e-02 5.57¢-03 1.86e-03

I1. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit None 100 60 30 25 15 10 3 1
Soil person-rem 0 0177 0242 0.331 0.354 0419 0471 0.624 0917
Collective mortality 0 8.85¢-05 1.21e-04 1.65¢-04 1.77%e-04 2.09¢-04 2.35¢-04 3.12¢-04 4.59-04

IIL Transporting Waste - Mortality for Radiation Exposure

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

.

v, “ L i
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Plant Case 2C

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

Soil depth removed (cm) 0 11.76 16.08 2195 23.49 27.81 31.24 4142 60.90

Soil volume (m"3) . 0 1093 1495 2041 2184 2586 2905 3853 5663

Soil shipments 0 101 138 188 201 238 268 355 521

Soil person-rem 0 8.08¢-04 1.10e-03 1.50¢-03 1.61¢-03 1.90¢-03 2.14¢-03 2.84¢-03 4.17¢-03

Collective mortality 0 404007 5.52¢-07 7.52e07 8.04¢-07 9.52¢-07 1.07¢-06 1.42¢-06 2.08¢-06

REFERENCE FACILITY Rare Metal Extraction Facility - High Sofl Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

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

Soil person-h 0 1771 2423 3306 3539 4189 4706 6242 9175

Colective mortality 0 744005 102004 | 139004 1.49¢-04 17604 | 1.98¢-04 2.62¢-04 3.85¢-04

V. TmnMng Waste - 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) 0 161,600 220,800 300,300 321,600 380,200 428,800 568,000 833,600
. | Coltective mortality 0 6.14¢-03 8.39¢-03 1.14¢-02 122¢02 1.45¢-02 1.63¢-02 2.16¢-02 3.17¢-02
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Table B.45.4.1

Summary Costs for Rare Metal Extraction Facility
Case 2C
Disposal Cost - $50/t3

Rwdz‘ml‘m Soil Removal (?n‘";’lfuy) TOTAL
100 $2,561,114 $85,000 $2,646,114
60 $3,503,900 $85,000 $3,588,900
25 $5,117,229 $129,000 $5,246 229
15 $6,058,314 $132,000 $6,190,314
3 $9,026,488 $332,000 $9,358,488
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Table B.45.4.2

Summary Costs for Rare Metal Extraction Facility

Case 2C
Disposal Cost - S350/113
R“id;’m“’““ Soil Removal gn‘“;z) TOTAL
100 $14,140,911 $85,000 $14.225911
60 $19,347,502 $85,000 $19.432,542
25 $28,259,300 $129,000 - $28.388 300
15 - $33,456,111 $132,000 $33,588,111
3 | $49,844,895 $332,000 $50,176,895
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Table B.45.4.3
Summary Costs for Rare Metal Extraction Facility
Case 2C
Disposal Cost - $10/§t3
R""““‘mm‘ Soil Removal (fn“_';;:ly) TOTAL
100 $708,452 $85,000 $793452
60 $969,759 $85,000 $1,054,759
25 $1,411,831 $129,000 $1,540,831
15 $1,672,688 $132,000 $1,804,688
3 $2,491,533 $332,000 $2,823,533
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Table B.46.1
Incremental Impacts - Rare Metal Case3
. Incremental Cost (SM) Cost (SM) per Net Health Benefit
Re"dl‘;::enm : : ' Long-Term Short-Term Net Heatth
on Disposal Disposal Disposal Fatalities Fatalities Disposal Disposal Disposal

(R""“"“, ) | @sioms | @ssums | @sssoms | Awred | Incumed Beefit | @sioms | @ssom | @sssoms
100 < 60 $0 $0 $0 186¢+00 | 0.00e+00 | 1.86e+00 $0 $0 $0

60 < 25 50 0 50 163400 | 000400 | 1.63c+00 $0 $0 $0

25 <15 $0 $3,598 $0 465001 181605 464001 $0 $7,746 $0
15< 3 $0 $424,757 $0 557601 1.960-04 557001 $0 $762,301 $0
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Table B.46.2

Statistical Mortality - Reference Rare Metal Extration Plant Case 3

Mortality from Radiation Exposure Mortality from Accidents Short Term
ResdwaiDosolimt [~ Fusies
(neemt) O gy w;rstn(’ipom‘:k) Do w:s?:(frpon:ctk) TOTAL | Transportation)
100 4.65¢+00 0.00¢+00 0.00¢+00 0.00¢+00 0.00¢+00 4.65¢+00 0.00¢+00
60 2.79¢+00 0.00¢+00 0.00¢+00 0.00¢+00 0.00¢+00 2.79¢+00 0.00¢+00
30 1.39¢+00 0.00¢+00 0.00¢+00 0.00¢+00 0.00¢+00 1.39¢+00 0.00¢+00
25 1.16¢+00 0.00¢+00 0.00¢+00 0.00¢+00 0.00e+00 1.166+00 0.00e+00
15 6.97¢-01 9.83¢-06 0.00¢+00 8.26¢-06 0.00e+00 6.97¢-01 1.81¢-05
10 4.65¢-01 3.67¢-05 0.00¢+00 3.08¢-05 0.00¢+00 4.65¢-01 6.75¢-05
3 1.39¢-01 1.17¢-04 0.00¢+00 9.79¢-05 0.00c+00 1.40e-01 2.14e-04
03 4.65¢-02 2.69¢-04 0.00e+00 2.260-04 0.00¢+00 4.690-02 495004
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Table B.46.3 Impact and Cost Calculations - Reference Rare Metal Extration Plant Case 3

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 500004 |per rem Fatal work 42608  |per personch
Exposure durstion 1000 ly Burial site 1600  |kmper
Agricultural usage rate 2500 {m™2per Fatal 38608 |perkm )
Disposal volume 1087 |m3per
REFERENCE FACILITY Rare Metal Extraction Facility - High Soil Contamination - Unrestricted Use
Renidual Dosc Limit (mrem’y) ‘None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1176402 | 100c+02 | 600c+01 | 3.006+01 | 2.50e+01 | 1.50e+01 | 1.00e+01 | 3.00e+00 | 1.00e+00
Cumulativerisk 585002 | 500002 | 300002 | 150002 | 125002 | 750003 | 5.00e03 | 150003 | 5.00c-04
L Living Onsite - Mortality for Radiation Exposure
Contaminsted landares 100,000 sqft #personsonland 93 [10,000 persons per km2]
| Residual Dose Limit (mremsy) " None 100 60 30 25 15 10 3 1
|coliective mortality 543¢+00 | 4.65¢+00 | 279¢+00 | 130c+00 | 116400 | 69701 | 465601 | 139601 | 4.65002
IL Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil person-rem 0 0.023 0023 0023 0.023 0.043 0.09 0256 0.561
Collective mortality 0 14005 | 114605 | 14005 | 114005 | 213¢05 | 481005 | 128008 | 28100

I 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-rem per shipment

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

Soil depth removed (cm) 0 0.00 0.00 0.00 0.00 126 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
Soil person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Collective mortality Y 0.00e+00 0.00e+00 0.00¢+00 0.00¢+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
REFERENCE FACILITY Rare Metal Extraction Facility - High Soil 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 0 229 229 229 229 426 963 2559 5612
Collective mortality 0 9.61e-06 9.61e-06 | 9.61e06 9.61e-06 1.79¢-05 4.04¢-05 | 1.07¢-04 2.36e-04
V. Transposting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Soil shipments 0 0 0 0 0 0 0 0 0
Total distance (ki) 0 0 0 0 0 0 0 0 0
Collective mortality 0 0.00¢+00 | 0.00e+00 | 0.00e+00 | 0.00e+00 0.00¢+00 0.00¢+00 0.00e+00 | 0.00e+00
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Table B.46.4

Summary Costs for Rare Metal Extraction Facflity

Case3
Disposal Cost - $50/1t3
R”idz‘ml‘im“ Soil Removal Survey TOTAL
100 - %0 §71,000 £71,000
60 $0 $71,000 $71,000
25 $0 $71,000 $71,000
15 $3,598 $71,000 £74,598
3 $426,355 $73,000 $499,355
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. Table B.47.1

Incremental Impacts - Power Reactor - Structures Case 1

Present Value Cost ($M) Cost ($M) per Net Health Benefit
Residual Dose Rate , Loag Term | Short TSI | Net Health [— :
Reduction (mrem/yr) | Disposal | Disposal Benefit | Disposal Disposal
@$50/83 | @$350/A3] Averted | Incurred @503 @ $350/f3
100 < 60 $0.143 | $0317 | 410602 | 283¢-04 | 4.07¢02 | $3.516 $7.79
60 < 25 $0.076 | $0.422 | 358002 | 3.96c-04 | 3.54¢02 | $2.144 $1191
25 < 15 $0.027 | $0.141 | 1.02¢02 | 145¢-04 | 10102 | $2675 $13.97
15< 3 $0239 | $0862 | 122002 | 6.64c-04 | 116602 | $206 $74.4
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Table B.47.2

| Statistical Mortality - Power Reactor

Structures Case 1
, Mm‘mﬁ"“’m Mortalty from Accidents
Residual Dose Limit :
“"'."“”" Working | Perform TW Perform | Transport TOTAI; Shq-t'l'erm lemes -
' Onsite | Decon | Waste | Decon | Waste {Decon & Transportation)
100 102601 | 1.05602 | 126003 | 113604 | 176003 | 1.16001 136002
60 6.146:02 | 1.05602 | 1.356:03 | 1.410:04 | 188003 | 7.53002 1.39¢02
30 307002 | 1.06002 | 144003 | 141004 | 201003 | 449002 142002
25 2.56002 | 1.06¢-02 | 148603 | 1.420-04 | 2.070.03 | 399002 143002
15 154002 | 107002 | 152003 | 143004 | 213003 | 298002 145602
10 102602 | 107602 | 1.576.03 | 1.43004 | 2.19003 | 248002 146002
3 3.126.03 | 1.086.02 | 174003 | 1.736:04 | 2.430-03 | 1.820-02 151602
1 104003 | 1.09¢-02 | 191603 | 1.740.04 | 268003 | 1.67¢.02 1.576.02
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Table B.47.3 Impact and Cost Calculations - Power Reactor

Structures Case 1
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 |per rem Fatal work 4.2¢08 |per
Exposure duration 0 ly Burial site 1600 (ks per
Agricultural usage rate 2500 |m2 per Fatal 3.8¢-08 perkm
REFERENCE FACILITY Power Reactor - Structures
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mremv/y) 6.53¢+04 | 1.00e+02 | 6.00¢+01 | 3.00¢+01 | 2.50e+01 | 1.50¢+01 | 1.00¢+01 | 3.00e+00 | 1.00e+00
Cumulative risk 3.16e-01 | 1.71e-03 | 1.02e-03 | 5.12¢-04 | 4.27¢-04 | 2.56e-04 | 1.71e-04 | 5.19¢-05 | 1.73¢-05
L Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 50 Facility area 250,000 fr2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.58¢+01 | 8.53¢-02 | 5.12¢-02 | 2.56¢-02 | 2.13¢-02 | 1.28¢-02 | 8.53¢-03 | 2.60¢-03 | 8.65¢-04
b. Building renovation # persons 10
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 |
Collective mortality 3.16e+00 | 1.71e-02 | 1.02¢-02 | 5.12¢-03 | 4.27¢-03 | 2.56e-03 | 1.71e-03 | 5.19¢-04 | 1.73e-04
c. Total for working onsite
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.90¢+01 | 1.02e-01 | 6.14¢-02 | 3.07e-02 | 2.56e-02 | 1.54¢-02 | 1.02e-02 | 3.12¢-03 | 1.04e-03

IL Performing Decon - Momht; for Radiation Exposure
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Table B.47.3 Impact and Cost Calculations - Power Reactor

Structures Case 1
Residual Dose Limit (mremy) None 100 60 30 25 15 10 3 1
Bioshild person-rem 0 20979 | 21071 | 21.195 | 21235 | 21315 | 21315 | 21.541 | 21773
Surfaces person-rem 0 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0.000
Collective mortality 0 | 1.05e02 | 10502 | 1.06-02 | 1.06e-02 | 1.07¢-02 | 10702 | 1.08¢-02 | 1.09¢-02
HL Transporting Waste - Mortality for Radiation Exposure
Waste shipmentexposure ~ 8.70¢-02 person-rem per shipment
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Bioshield volume ("3) 0 1,136 | 11,712 | 12480 | 12,736 | 13,248 | 13824 | 15264 | 16,704
Surfaces volume (f3) 0 0 0 0 0 0 0 0 0
Building waste shipments 0 29 3 33 34 35 36 40 4
Building waste person-rem 0 2523 | 2697 | 2871 | 2958 | 3045 | 3132 | 3480 | 3828
Collective mortality 0 | 126603 | 135003 | 1.44¢-03 | 1.48¢-03 | 1.52¢-03 | 1.57¢-03 | 1.74¢-03 | 1.91e-03
REFERENCE FACILITY Povwer Reactor - Structures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 | 25 15 10 3 1
Bioshield person-h 0 2679 | 3351 | 3365 | 3375 | 3394 | 3394 | 4108 | 4151
Surfaces person-h 0 0 0 0 0 0 0 0 0
Collective mortality 0 | 1.13¢04 | 1.410:04.| 141604 | 142004 | 143604 | 1.430-04 | 173004 | 1.74¢-04
V. Transporting Waste - Mortality for Accidents |
Residual Dose Limit (mrem/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 (km) . 0 46400 | 49,600 | 52,800 | 54,400 | 56,000 | 57,600 | 64,000 | 70,400
Collective mortality 0 1.766-03 | 1.88¢-03 | 2.016-03 | 2.07¢-03 | 2.13¢-03 | 2.19¢-03 | 2.436-03 | 2.68¢-03
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Table B.47.4.1

Summary Costs for Power Reactor (SM)

Structures Case 1
Disposal Cost - $50/t3

R““Z‘::m%m‘ Facility Decon Survey TOTAL
100 $1.115 $0.269  $1.384
60 $1.258 $0.269 51527
30 $1.308 $0.269 §1.577
25 $1.334 $0.269 $1.603
15 $1361 $0.269 $1.630
10 $1.395 $0.269 $1.664
3 $1.600 $0.269 $1.869
1 $1.697 $0.403 $2.100
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Table B.47.4.2

Summary Costs for Power Reactor (SM)

Structores Case 1
Disposal Cost - $350/t3
R"i“z'm)"i’““ Tl | survey TOTAL
100 $4.455 $0.100 $4.555
60 $4.772 $0.100 $4.872
30 $5.052 $0.100 $5.152
25 $5.194 $0.100 $5.294
15 $5335 $0.100 $5.435
10 | $5.542 $0.100 $5.642
3 $6.197 $0.100 $6297
1 $6.709

$0.100 -

$6.809

RS
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Table B.48.1

Incremental Impacts - Power Reactor - Structures Case 1A

ResidualDose e Prcsentanue'Cost L{:’:‘ih 1‘.:1‘ sm Tu:m —_— Cf:st(SM)perthHealﬂlBeneﬁt
Reduction (mrem/yr) m D'Slé“ﬂ Aveted | Incumed | Bencfit é):'s’gjgs @Dg?gfm
100 < 60 50143 | s0317 | 205002 | 283004 | 20302 | s708 $15.70
60 < 25 $0076 | $0422 | 1.79¢02 | 396e04 | 17502 | $4337 $24.08
25 < 15 $0.027 | $0.141 | 512003 | 145¢04 | 497¢03 | s5.428 $28.34
15< 3 $0239 | s0862 | 6.12¢03 | 664004 | 546003 | 438 $158.0
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Table B.48.2

Statistical Mortality - Power Reactor

Structures Case 1A
Residusl Dosg | MOty fom Radistion Exposure Mortality from Accidents
(mremfyr) | Working | Perfom | Transport | Perfom | Transport TOTAL Short Torm Fatafitics
Onsite Decon Waste Decon Waste {Decon & Transportation)

100 51202 | 10502 | 126003 | 1.13c04 | 176003 | 648002 136002

60 307002 | 105002 | 135003 | 141004 | 188603 | 4.46002 1.390-02

30 - 154002 | 1.06e-02 | 144003 | 1.41c04 | 201603 | 295602 14202

25 128002 | 106002 | 148¢03 | 142¢04 | 207003 | 271002 1.43¢-02

15 768003 | 107002 | 152003 | 143004 | 213003 | 221602 1.45¢-02

10 512003 | 107002 | 157003 | 143004 | 219003 | 197002 | 1.460-02

3 156003 | 108002 | 174003 | 173004 | 243003 | 167002 151602

1 519004 | 109602 | 191003 | 17004 | 268003 | 162e02 1.57¢-02
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Table B.48.3 Impact and Cost Calculations - Power Reactor
Structures Case 1A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |per rem Fatal work 4.2¢08 |per

Exposure duration 70 |y Burial site 1600 km per

Agricultural usage rale 2500 |m2 per Fatal .3.8¢-08 |[perkm

REFERENCE FACILITY Power Reactor - Structures

Residual Dose Limit (mremvy) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 6.53¢+04 | 1.00¢+02 | 6.00e+01 | 3.00¢+01 | 2.50e+01 | 1.50¢+01 | 1.00e+01 | 3.00¢+00 | 1.00e+00
Cumulative risk 3.16e-01 | 1.71e-03 | 1.02¢-03 | 5.12¢-04 | 4.27e-04 | 2.56¢-04 | 1.71e-04 | 5.19¢-05 | 1.73e-05
L Working Onsite - Moriality for Radiation Exposure

a. Building occupancy # persons 20 Facility area 250,000 f2

Residual Dose Limit (mzenvy) None 100 60 30 25 15 10 3 1
Collective mortality 6.33e+00 341e02 | 2.05¢-02 | 1.02¢-02 | 8.53e-03 | 5.12¢-03 | 3.41¢-03 | 1.04¢c-03 | 3.46e-04
b. Building renovation # persons 10

Residual Dose Limit (mremvy) None 100 60 30 25 15 10 3 1
Collective mortality 3.16¢+00 | 1.71e-02 | 1.02¢-02 | 5.12¢-03 | 4.27e-03 | 2.56e-03 | 1.71¢-03 | 5.19¢-04 | 1.73¢-04
¢. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality . 9.49¢+00 { 5.12¢-02 { 3.07¢-02 | 1.54e-02 | 1.28e-02 | 7.68¢-03 | 5.12¢-03 | 1.56¢-03 | 5.19¢-04

II. Performing Decon - Mortality for Radiation Exposure
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Table B.48.3 Impact and Cost Calculations - Power Reactor
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Structures Case 1A
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Bioshicld person-rem 0 20979 | 2107 | 21195 | 21235 | 21315 | 21315 | 21541 | 21773
Surfaces bmon-rem 0 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0000 | 0.000
Collective mortality 0 | 105002 | 105602 | 106002 | 1.06002 | 1.07c02 | 107602 | 1.08¢02 | 1.096.02
1. Transporting Waste - Mortality for Radiation Exposure
Waste shipmentexposure  8.70¢-02 person-rem per shipment
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Bioshield volume (ft"3) 0 1,136 | 1,712 | 12480 | 12,736 | 13248 | 13824 | 15264 | 16,704
Surfaces volume (B"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 2523 | 2697 | 2871 | 2958 | 3045 | 3132 | 3480 | 3.828
Collective mortaity 0 | 126003 | 135003 | 144003 | 1.48¢:03 | 1.52603 | 157003 | 1.74¢-03 | 1.91¢-03
REFERENCE FACILITY Power Reactor - Structures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mremfy) ‘None | 100 60 0 | 25 15 10 3 1
Bioshield person-h 0 2679 | 3351 | 3365 | 3375 | 3394 | 3394 | 4108 | 4151
Surfaces person-h 0 0 0 0 0 0 0 0 0
Collective mortality 0 | 113604 | 141604 | 141604 | 142004 | 143¢-04 | 143004 | 1.73¢04 | 1.74c:04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 29 31 33 34 35 36 410 44
Total distance (km) 0 46,400 | 49,600 | 52,800 | 54,400 | 56,000 | 57,600 | 64,000 | 70,400
Collective mortality - ’ 0 - | 176003 | 1.88¢-03 | 2.01e03 | 2.07¢03 | 2.13¢-03 | 2.19¢-03 | 2.43¢-03 | 2.68¢03
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Table B.48.4.1

Summary Costs for Power Reactor ($M)

Structures Case 1A
Disposal Cost - SS/{t3
R"i"m)”"‘“ Facility Decon|  Survey TOTAL
100 $1.115 $0.269 $1.384
60 $1.258 $0.269 $1.527
30 $1.308 $0.269 $1.577
25 $1.334 $0.269 $1.603
15 $1.361 $0.269 $1.630
10 $1.395 $0.269 S1.664
3 $1.600 $0.269 $1.869
1 $1.697 $0.403 $2.100
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Table B.48.4.2

Summary Costs for Power Reactor (SM)

Structures Case 1A
Disposal Cost - $350/1t3

R”“E’:me)“'““ Facility Decon Survey TOTAL
100 $4.455 $0.100 $4.555
60 $4.772 $0.100 $4.872
30 $5.052 $0.100 $5.152
25 $5.194 $0.100 $5.204
15 $5.335 $0.100 $5.435
10 $5.542 $0.100 $5.642
3 £6.197 $0.100 $6.297
0 $6.709 $0.100 $6.800 -




Table B.49.1

-
]
- Incremental Impacts - Power Reactor - Structures Case 2
oo
o
Present Value Cost (SM) Cost ($M) per Net Health Benefit
Residual Dose Rate - - Long-Term Short-Term Net Health _ -
Reduction (mrem/yr) Disposal Disposal Fatalities Averted | Fatalities Incurred Benefit Disposal Disposal
@ $50/13 @ $350/3 @S$50/3 @ $350/03
60 < 25 $0.366 $0.504 2.24e01 9.10c-04 2.23¢-01 $1.643 $226
25 <15 $0.366 $0.504 9.42¢-02 9.10e-04 9.33e-02 $3.923 $5.40
15< 3 $0.366 $0.504 5.49¢-02 9.10e-04 5.40e-02 $6.1 $9.3

o694
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Table B.49.2

Statistical Mortality - Power Reactor

Structures Case 2
. Mortality from Radiation Exposure Mortality from Accidents o
 Residual Dose Limit ' Short Term Fatalities
100 393001 | 260003 | 479¢04 | 379004 | 669004 3.97e-01 412003
60 236001 | 260003 | 479604 | 37904 | 66904 2.40e01 412003
30 118002 | 330003 | 522004 | 481004 | 7.30004 1.686-02 5.03¢-03
25 118602 | 330603 | 522¢04 | 481604 | 730004 1.68¢-02 5.03¢-03
s 118002 | 330003 | 522004 | 4g1c0s | 730004 168602 5.03¢-03
0 118002 | 330603 | 522604 | 48104 | 7.30c-04 168002 5.03e-03
3 11902 | 400003 | 60904 | 584004 | 8.51e-04 1.806-02 6.05¢-03
1 39803 | 400003 | 6.0%04 | 584004 | 85104 | 1.000-02 6.05¢-03
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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 |perkm
REFERENCE FACILITY Power Reactor - Structures
Residual Dose Limit None 100 60 30 25 15 10 3 1
oy Rete 6.53e+04 | 1.00e+02 | 6.00e+01 |3.00+00| 3.00+00 | 3.00e+00 | 3.00e+00 | 3.00e+00 1.00+00
Cumulative risk 3.16e-01 | 1.71e-03 | 1.026-03 [5.12e-05| 5.12e-05 | 5.12¢-05 | 5.12e-05 | 5.18e-05 1.73e-05
I. Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 210 Facility area 250,000 ft2
Residual Dose Limit None 100 60 30 25 15 10 3 1
Coliective mortality 6.64e+01| 3.58e-01 | 2.15¢-01 | 1.08e-02 1.08e-02 | 1.08e-02 | 1.08e-02 | 1.09¢-02 3.646-03
b. Building renovation #persons| 20
Resldual Dose Limit None 100 60 30 25 15 10 3 1

‘| Collective mortality 6.33e+00 | 3.41e-02 | 2.05¢-02 | 1.026-03 | 1.02e-03 | 1.02¢-03 | 1.02e-03 | 1.04e-03 3.46e-04
¢. Total for working onsite
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 7.27e+01| 3.93¢-01 | 2.36e-01 1.18e-02| 1.18e-02 | 1.18e-02 | 1.18e-02 | 1.19e-02 3.98e-03

Il. Performing Decon - Mortality for Radiation Exposure
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Table B.49.3 Impact and Cost Calculations - Power Reactor

Structures Case 2
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
Surfaces person-rem 0 5191 | 5191 | 6598 | 6508 | 6598 | 6.598 8.004 8.004
Collective mortality 0 |260e03|260e03 |3.300-03| 3.306-03 | 3.30e-03 | 3.30e-03 | 4.00e-03 4.006-03
. Transporting Weste - Mortafity for Radiation Exposure
Waste shipment 8.70e-02{person-re
Residual Dose Limit None | 100 60 30 25 | 15 10 3 1
Bloshield volume ("3) | 0 0 0 0 0 0 0 0 0
Surfaces volume (f*3) 0 4093 | 4093 | 4554 | 4554 | 4554 4554 5014 5014
Building waste shipments| = 0 1 1" 12 12 12 12 14 14
Bufiding waste 0 0957 | 0957 | 1.044 | 1044 | 1044 | 1044 1218 1218
Collective mortality 0 | 479004 | 4790-04 |5.226-04| 5.220-04 | 522004 | 522604 | 6.090-04 6.09e-04
REFERENCE FACILITY Power Reactor - Structures
IV. Petforming Decon - Mortefity for Accidents '
Residual Dose Limit 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 9013 | 9,013 | 11,454 | 11,454 | 11,454 | 11454 | 13,895 13,895
Collective mortafity 0 |3.70e04 | 3.70¢-04 [4.81e-04| 4.81e-04 | 481004 | 4.816-04 | 5.640-04 5.846-04
V. Transporting Waste - Mortafity for Accidents
Residual Dose Limit None 100 60 30 25 15 10 3 1
Totef shipments (no 0. 11 1 | 12 12 12 12 14 14
Totel distance (km) ‘0 17,600 | 17,600 | 19,200 | 19200 | 19200 | 18200 | 22400 22,400
Coflective mortafity 0 |6.69e-04 | 6.690-04 {7.30e-04| 7.30e-04 | 7.300-04 | 7.30e-04 | 8.510-04 8.51e-04
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Table B.49.4.1
Summary Costs for Power Reactor (SM)
Structures Case 2
Disposal Cost - $50/§t3

R“i"m)“"‘“ Fasility Decon Survey TOTAL
100 $1.324 $0.315 $1.639
60 $1.324 $0.315 $1.639
30 $1.690 $0.315 $2.005
25 $1.690 $0.315 $2.005
15 - $1.6%0 $0.315 $2.005
10 $1.690 $0315 $2.005
3 $2.057 $0.315 $2372
1 $2.027 $0.403 $2.430
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Table B.49.4.2

Summary Costs for Power Reactor (SM)

Stractures Case 2
Disposal Cost - $350/f13

Residual Dose Limit

Facility Decon

(mremly) | Suﬁey 'i'OTAL
100 $2.552 ~ $0.315 $2.867
60 $2.552 $0.315 $2.867
30 $3.056 $0.315 - $33N
25 $3.056 $0.315 $3371
15 $3.056 $0315 $3371
10 $3.056 $0.315 $3371
3 $3.560 $0.315 $3.875
1 ~ $3.560 $0.403 $3.963

O
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Table B.49.5

Statistical Mortality - Power Reactor

Structures Case 2
Reaiduel Dose S S Short Term Fatalities
imit ] (Decon &
100 393¢01 | 260603 | 4.79c-04 | 3.79¢-04 | 6.69e-04 | 3.97¢-01 4.12¢:03
60 236¢01 | 2.60603 | 4.79¢-04 | 3.79c-04 | 6.69¢-04 | 2.40e-01 4.12¢:03
30 11801 | 260603 | 4.79¢-04 | 3.79¢04 | 6.69¢-04 | 1.22¢01 4.12¢-03
25 98102 | 2.60c03 | 4.79¢04 | 3.79¢-04 § 6.69¢-04 | 1.02¢-01 4.12¢-03
15 393¢03 | 330603 | 522004 | 4.81¢04 | 7.30c-04 | 8.96¢-03 5.036-03
10 393¢03 | 330603 | 522004 | 4.81e04 | 7.30¢-04 | 8.96e-03 5.03¢-03
3 398¢03 | 4.00003 | 6.09¢-04 | 5.84c04 | 8.51c-04 | 1.00e-02 6.05¢-03
1 398¢03 | 4.00c03 | 6.09¢-04 | 5.84c04 | 851c-04 | 1.00e-02 6.05¢-03
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Table B.49.6 Impact and Cost Calculations - Power Reactor

Structures Case 2
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 |perrem Fatal work rate 42e-08 |per person-h
Exposure duraion - 0 Jy " |Burial site distance 1600  [km por shipment
Agricultural usage rate 2500  |m2 per Fatal transport rate 3.8008 |perkm
REFERENCE FACILITY - Power Reactor - Structres ,
Residual Dosc Limit None |- 100 60 30 25 15 10 3 1
Initial Dose Rate (mremfy) | 6.53¢+04 | 1.00¢+02 | 6.00¢+01 3.00¢+01 2.50¢+01 | 1.00¢+00 1.00e+00 1.00¢+00 | 1.00¢+00
Cumulative risk , 3.160:01 | 171603 | 1.02¢-03 5.126-04 427004 | 171605 1.71e-05 1.73¢-05 | 1.73e05
1 Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 210 Facilityares 250,000 f2 ,
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 6.64¢+01 | 3.58¢01 | 2.15¢-01 1.08¢-01 896602 | 3.58¢-03 3.58¢-03 3.64¢03 | 3.64¢03
b. Building renovation - # persons 20
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 6.33e+00 | 341602 | 2.050-02 10202 | 85303 | 341604 |  341c04 3.46¢04 | 3.460-04
c. Total for working onsite
Residual Dose Limit None 100 60 30 25 15 10 3 1
Collective mortality 727¢+01 | 3.93¢-01 | 2.36¢-01 1.18¢-01 9.81602 | 3.93¢-03 3.93¢-03 398603 | 3.98¢.03
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Table B.49.6 Impact and Cost Calculations - Power Reactor

Structures Case 2
IL Performing Decon - Mortality for Radiation Exposure
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
Surfaces person-rem 0 5191 5.191 5.191 5.191 6.598 6.598 8.004 8.004
Collective mortality 0 2.60¢-03 | 2.60¢-03 2.60e-03 2.60e-03 | 3.30¢-03 3.30¢-03 4.00¢-03 | 4.00c03
Il Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure 8.70¢-02 person-rem per shipment
Residual Dose Limit None 100 60 30 25 15 10 3 1
Bioshield volume (ft"3) 0 0 0 0 0 0 0 0 0
Surfaces volume (ft*3) 0 4093 4093 4093 4093 4554 4554 5014 5014
Building waste shipments 0 1 11 11 11 12 12 14 14
Building waste person-rem 0 0.957 0.957 0.957 0.957 1.044 1.044 1.218 1218
Collective mortality 0 4.79¢-04 | 4.79¢-04 4.79¢-04 4.79¢-04 | 5.22e-04 522¢-04 6.09¢-04 | 6.09¢-04
REFERENCE FACILITY Power Reactor - Structures
IV. Performing Decon - Mortality for Accidents
Residual Doss Limit 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 3.79¢-04 | 3.79¢-04 3.79¢-04 3.79¢-04 | 4.81e-04 4.81¢-04 5.84e-04 | 5.84c-04
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Table B.49.6 Impact and Cost Calculations - Power Reactor

Structures Case 2
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit - None 100 60 30 25 15 10 3 1
Total shipments (no 0 11 11 1 11 12 12 14 14
Total distance (km) 0 17,600 | 17,600 17,600 17,600 | 19,200 19,200 22400 | 22400
Colective mortality 0 6.690-04 | 6.69¢-04 6.696.04 6.690-04 | 7.30e-04 7.300-04 8.51c-04 | 8.51e-04
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Table B.49.7.1
Summary Cests for Power Reacior ($M)
Structures Case 2
Disposal Cost - $50/6t3

mm)mn FacilityDecon |  Survey TOTAL
100 $1.324 $0.315 $1.639
60 $1.324 $0.315 $1.639
30 $1.324 $0.315 $1.639
25 $1.324 $0.315 $1.639
15 $1.690 $0.315 $2.005
10 A $1.690 $0.315 $2.005
3 $2.057 $0315 $2372
1 $2.027 $0.403 $2.430
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Table B.49.7.2

Summary Costs for Power Reactor (SM)
’ Structures Case 2
Disposal Cost - $350/1t3

R‘“‘;”J:ﬁf‘”" | Facilty Decon Survey TOTAL
100 | $2552 $0.315 $2.867
60 $2.552 $0.315 $2.867
30 $2.552 $0315 $2.867
25 52552 $0.315 $2.867
15 $3056 | s0315 $3371
10 $3.056 $0.315 $3371
3 $3.560 50315 $3.875
1 | s3se0 $0.403 $3.963
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Table B.49.8
Statistical Mortality - Power Reactor
Structures Case 2
Mortality from Radiation Exposure Mortality from Accidents
. - Short Term
Residual Dose Lirmit Fatalit
(mrem/yr)
Working | Perform | Transport | Perform | Transport § oo, (Decon &
Onsite Decon Waste Decon Waste Transportation)

100 3.93¢01 | 2.60e-03 §| 4.79c04 | 3.79¢-04 ] 6.69¢-04 | 3.97¢01 4.12¢-03

60 2.36¢-01 ] 2.60e-03 | 4.79¢-04 3.79¢-04 | 6.69¢-04 | 2.40e01 4.12¢-03

30 1.18¢-01 | 2.60e-03 | 4.79¢-04 | 3.79¢-04 | 6.69¢-04 | 1.22¢-01 4,12¢-03

25 9.81¢-02 } 2.60¢-03 § 4.79¢04 | 3.79¢-04 } 6.69¢-04 § 1.02¢-0] 4.12¢-03

15 58902 | 2.60e-03 | 4.79¢-04 3.79¢-04 | 6.69¢-04 | 6.30¢-02 4.12¢-03

10 3.93¢-03 § 3.30e-03 | 5.22¢04 481e04 | 7.30e-04 | 8.96e03 5.03¢-03

3 398¢-03 | 3.30e-03 | 5.22¢-04 4.81c-04 | 7.30e-04 | 9.01e-03 5.03¢-03

1 3.98¢03 J 4.00e-03 | 6.09¢-04 5.84c04 | 8.51e-04 | 1.00e-02 6.05¢-03

[
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Table B.49.9 Impact and Cost Calculations - Power Reactor

GENERIC ASSUMPTIONS:

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

Exposure duration 70 |y . Burial 1600 |km per shipment

Agricultural usage rate 2500 |m2per Fatal 3.8e-08 |per km

REFERENCE FACILITY Power Reactor - Structures

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

Initial Dose Rate (mrem/y) 6.53¢+0 | 1.00e+0 | 6.00e+0 | 3.00e+0 | 2.50e+0 | 1.50e+0 1.00e+00 1.00e+ 1.00e+00

Cufnulaﬁve risk 3.16e-01]1.71e-03|1.02e-03}5.126-0414,270-04 | 2.566-04 1.71e-05 1.73¢- 1.73e-05
'|I. Working Onste - Mortaftty for Radiation Exposure '

a. Bullding occupancy #l 210 Facflity| 250,000 [ft2

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

Coflective mortafity , 6.64e+0 |3.58¢-01|2.15e-011.08e-01|8.96¢-02|5.38e-02 3.58e-03 3.64e- 3.64e-03

b. Building renovation. # 20 - _ _

Residuel Dose Limt (mrem) | None | 100 | 60 | 30 | 25 | 15 10 3 1

Collective mortality 6.33e+0 (3.41e-02)2.050-02(1.020-02|8.530-03|5.12e-03 3.41e-04 3.46e- 3.46e-04

¢. Total for working ohs'rte

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

Cofllective mortality - 7.27e+0 {3.93e-01|2.36e-011.186-01{9.81e-02|5.89e-02 3.93e-03 3.98e- 3.98e-03

Il. Performing Decon - Mortefity for Radtation‘Exposure »

Residuel Dose Limit (mrem/Ay) | None 100 .60 30 25 ‘]5 10 3 -1

Bioshield person-rem 0 0 0 0.000 | 0.000 | 0.000 0.000 0.000 0

¢
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Table B.49.9 Impact and Cost Calculations - Power Reactor

Surfaces person-fem 0 5191 | 5.191 | 5.191 | 5181 | 5.191 6.508 6.598 8.004
Collective mortality 0 2.600-032.606-03{2.60e-03|2.60e-03{2.60¢-03 3.30e-03 3.30e 4.00e-03
lIl. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70e-02|person-r

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Bioshieid volume (ft*3) o 0 0 0 0 0 0 0 0
Surfaces volume (ft*3) o 4083 | 4093 4093 | 4093 4093 4554 4554 5014
Building waste shipments 0 1 11 1 1 1 12 12 14
Building waste person-rem 0 0957 | 0.857 | 0.957 | 0957 | 0.957 1.044 1.044 1.218
Collective mortality 0 4.796-04|4.79e-04 |4.79¢-04|4.79e-04 |4.79e-04 5.22e-04 5.22¢- 6.09¢-04
REFERENCE FACILITY Power Reactor - Structures

V. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem) | None | 100 | 60 30 25 15 10 3 1
Biloshield 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 13,885
Collective mortality 0 3.79e-0413.790-04|3.79¢-04(3.79e-04 | 3.79e-04 4.81e-04 4.81e- 5.84e-04
V. Transpoiting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) { None | 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 1" 11 1 11 1" 12 - 12 14
Total distance (km) 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 |6.60e-04|6.69e-04(6.69e-04| . 7.30e-04 7.30e- 8.51e-04
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Table B.49.10.1

Summary Costs for Power Reactor (SM)
Structares Case 2
Disposal Cost - $50/ft3

R"“E‘ﬁ&%‘"‘“i‘ FaciityDecon |  Survey TOTAL
100 $1324 $0315 $1.639

60 $1324 $0315 $1.639
I $1324 $0315 $1.639

25 $1.324 50315 $1.639

15 | s1324 $0315 $1.639

10 | SL69%0 $0315 $2.005

3 | $1.690 $0315 $2.005

1 $1.690 | $0403 $2.093




96V 1-OTANN

%0¢-4'4d

Table B.49.10.2

Suminary Costs for Power Reactor (SM)
Structures Case 2
Disposal Cost - $350/it3

R““’m)”m“ Taclity Sutvey TOTAL
100 $2.552 $0315 $2.867

60 $2.552 $0.315 $2.867

30 $2.552 $0315 $2.867

25 $2.552 $0315 $2.867

15 $2.552 $0315 $2.867

10 $3.056 $0315 $3371

3 $3.056 $0.315 $3.371

1 $3.056 $0.403 $3.459
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Table B.50.1

Incremental Impacts - Power Reactor - Structures Case 3

@s50/3 | @s$3s0/a3 | Averted | Incumed @ $50/83 @ $350/03
60 < 25 $0.366 $0.504 438002 | 9.10c-04 | 4.29¢-02 $8.539 $11.76
25 <15 $0366 | $0504 | 184002 | 910004 | 175002 | $2089% $28.77
15< 3 $0.366 $0.504 107602 | 910604 | 983003 $372 $513
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Table B.50.2

Statistical Mortality - Power Reactor

Structures Case 3
Mortality from Radiation Exposure Mortality from Accidents
. - Short Term
Residual Dose Limit Fataliti
(mrem/yr) ties
Working | Perform | Transport | Perform | Transport TOTAL (Decon &
Onsite Decon Waste Decon Waste Transportation)

100 7.68¢-02 | 2.60¢03 | 4.79¢-04 | 3.79¢-04 6.69¢-04 8.09¢-02 4.12¢-03
60 461e02 | 2.60e-03 | 4.79¢-04 | 3.79¢-04 6.69¢-04 5.02¢-02 4.12¢-03
30 2.30c-03 | 330003 | 522¢-04 | 48le04 | 7.30e04 7.34e-03 5.03¢-03
25 2.30c-03 | 3.30e-03 | 522e-04 | 4.81c-04 | 7.30¢-04 734003 5.03¢-03
15 230003 | 330003 | 522004 | 481004 | 730004 7.34¢-03 $.03¢-03
10 230c03 | 3.30e-03 | 522¢-04 | 4.8lc04 | 7.30e-04 7.34¢-03 5.03e-03
3 2.34e-03 | 4.00e-03 | 6.09¢-04 | 584¢-04 | 8.51c04 8.38¢-03 6.05¢-03
1 | 7.79¢-04 ] 4.00e-03 | 6.09¢-04 ] 5.84e-04 | 8.51c04 6.82¢-03 6.05e-03

L
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Table B.50.3 Impact and Cost Calculaﬁéns - Power Reactor

Structores Case 3
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00c-04 {perrem Fatal work rate 42¢-08 |per person-h
Exposure duration 70 y Burial site 1600  |km per shipment
Agricultural usage rate 2500  |m2 per Fatal transport 3.8¢-08 |perkm
REFERENCE FACILITY Power Reactor - Structures
Residual Dose Limit (mremfy) | None 100 60 30 . | 15 10 3 1
Initial Dose Rate (mrem/y) 6.53¢+04 | 1.00e+02 |6.00¢+01| 3.00c+00 | 3.00e+00 |3.00¢+00]| 3.00¢+00 | 3.00¢+00 |1.00e+00
Cumulative risk 3.16601 | 171603 [ 102603 | 512605 | 5.12¢05 | 512605  5.12¢05 5.19¢-05 | 1.73¢-05
L Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 25 Facility area 250,000 f12
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Coflective mortality 7916H00 | 427002 | 256602 | 128603 | 128003 [ 128003 | 12803 130603 | 4.33¢-04
b. Building renovation =~ # persons 20
Residual Dose Limit (mremfy) | None 100 60 30 25 15 10 3 1
Collective mortality 6.33¢+00 | 341002 | 205602 | 102603 | 1.02003 |1.02e03 | 1.020-03 1.04c-03 | 3.460-04
c. Total for working onsite
Residusl Dose Limit (mrem/y) |  None 100 60 30 25 15 10 3 1
Collective mortality 1420401 | 7.68002 | 46102 | 230003 | 230603 | 230003 | 230003 234003 | 7.790-04

IL. Performing Decon - Mortelity for Radiation Exposure

v
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Table B.50.3 Impact and Cost Calculatious - Power Reactor
Structures Case 3

Residual Dose Limit (mrem/y) |  None 100 60 30 25 15 10 3 1
Bioshiek! person-remn 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 mortality 0 2.60¢-03 | 2.60e-03 3.30¢-03 3.30e-03 | 3.30e-03 3.30e-03 4.00¢-03 | 4.00e-03
III. Transporting Waste - Mortality for Radiation Exposuse

Wasie shipment exposure ~ 8.70¢-02 person-rem per shipment

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Bioshieki volume (ft"3) 0 0 0 0 0 0 0 0 0
Surfaces volume (ft*3) 0 4093 4093 4554 4554 4554 4554 5014 5014 .
Building waste shipments 0 11 11 12 12 12 12 14 14
Building waste person-rem 0 0.957 0.957 1.044 1.044 1.044 1.044 1.218 1218
Collective mortality 0 4.79¢04 | 4.79¢-04 522e-04 522004 | 522¢04 522¢-04 6.09¢-04 | 6.09¢-04
REFERENCE FACILITY Power Reactor - Structures |

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 9,013 9,013 11,454 11,454 11,454 11,454 13,895 13,895
Collective mortality 0 3.79¢-04 | 3.79¢-04 4.81c-04 4.81c-04 | 4.81e-04 4.81c-04 5.84e-04 | 5.84e-04
V. Transpoiting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 11 1 12 12 12 12 14 14
Total distance (km) 0 17,600 17,600 19,200 19,200 19,200 19,200 22400 | 22400
Collective mortality 0 6.69¢-04 | 6.69¢-04 7.30e-04 7.30e-04 | 7.30e-04 7.30¢-04 8.51c-04 | 851¢-04

[y
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Table B.50.4.1

Summary Costs for Power Reactor (SM)

Structures Case 3
Disposal Cost - S50/t3
R”“E‘;‘m)m“ FacilityDecon |  Strvey TOTAL
100 $1.324 $0315 $1.639
60 $1.324 $0315 $1.639
30 $1.690 $0.315 $2.005
25 $1.690 $0.315 $2.005
15 $1.690 $0.315 $2.005
10 $1.690 $0315 $2.005
3 $2.057 $0315 $2372
1 $2027 $0.403 $2.430
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Table B.50.4.2

Summary Costs for Power Reactor ($M)
Structures Case 3
Disposal Cost - $350/t3

R“i"z‘;'rm“‘““ FacilityDecon|  Survey TOTAL
100 $2552 80315 $2.867
60 §2.552 $0315 $2.867
30 $3.056 $0.315 $3371
25 $3.056 $0315 $3371
15 $3.056 $0315 $3371
10 $3.056 $0315 $3371
3 $3.560 $0315 $3.875
1 $3.560 $0.403 $3.963




eie-qad

96V 1-OTANN

-

- Table B.50.5

Statistical Mortality - Power Reactor

Structures Case 3
A Mortal . . .
Resx:u“;ll?ose ortality from Radiation Exposure Mortality from Accidents Shm S
, . : " (Decon&
i |t | e e v | e | 25
100 768002 | 260003 | 4.79¢04 | 3.79¢04 | 6.69¢04 | 8.09¢0 412003
60 461602 | 260003 | 479004 | 3.79¢.04 | 669004 | 5.0200 412003
30 230002 | 260003 | 4.79¢04 | 3.790.04 | 669004 | 27200 412603
25 192002 | 260003 | 479004 | 3.790.04 | 6.690.04 | 23300 4.12003
15| 768004 | 330003 | 522004 | 481004 | 730004 | 58000 503003
10 768004 | 330003 | 522004 | 48104 | 730004 | 58000|  5.03¢.03
3 7.79¢-04 | 4.000-03 | 6.09004 | 5.84¢-04 | 8.510:04 | 6.820:0 6.05¢-03
1 779004 | 4.006.03 | 6.09¢-04 | 5.84c04 | 851004 | 65260 6.05¢-03
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Table B.50.6 Impact and Cost Calculations - Power Reactor

Structures Case 3
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 per rem Fatal 4.2¢-08 |per person-h
Exposure duration 70 |y Burial site 1600 |km per shipment
Agricultural usage rale 2500 |m2 per Fatal 3.80-08 [perkm
REFERENCE FACILITY Power Reactor - Structures
Residual Dose Limit (inrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 6.53¢+04 | 1.00¢+02 | 6.00¢+01 | 3.00¢+01 | 2.50¢+01 | 1.00¢+00 1.00¢+00 1.00e+| 1.00e+00
Cumulative risk 3.16e-01 | 1.71¢-03 | 1.02¢-03 | 5.12¢-04 | 427¢-04 | 1.71e-05 1.71e-05 1.73¢-0( 1.73e-05
1. Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 25 Facility area 250,000 fr
Residual Dose Limit (mremvy) None 100 - 60 30 25 15 10 3 1
Collective mortality 7.91e+00 | 4.27¢-02 | 2.56e-02 128@2 1.07¢02 | 4.27¢-04 427¢04 4.33¢0| 43304
b. Building renovation # persons 20
Residual Dose Liinit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.33¢+00{ 3.41e-02 | 2.05¢-02 | 1.02¢-02 | 8.53e-03 | 3.41¢-04 34l1e-04 346e-0| 3.46e-04
¢. Total for working onsite
Residual Dose Limit (mremvy) None | 100 | 6 | 30 | 25 15 10 3 1
Collective mortality 1.42¢+01] 7.68e-02 4.610—02 2.30e-02 | 1.92¢-02 | 7.68¢-04 7.68¢-04 7.79¢-0{ 7.79¢-04
1. Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
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Table B.50.6 Impact and Cost Calculations - Power Reactor

Structures Case 3
Bioshicld person-rem 0 0 0 0000 | 0000 | 0.000 0.000 0.000 0
Surfaces person-rem 0 5191 | 5191 | 5191 | 5191 | 6.598 6.598 8.004 8.004
Collective mortality 0 |2.60¢-03 | 2.60¢-03 | 2.60¢-03 | 2.60¢-03 | 3.30¢-03 3.30e-03 40000{ 4.000-03
IIL. Transporting Waste - Mortality for Radiation Exposure |
Waste shipment exposure  8.70e-02 person-rem per shipment
Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Bioshield volume (R3) 0 0 0 0 0 0 0 0 0
Surfaces volume ("3) 0 4093 | 4093 | 4093 | 4093 | 4554 4554 5014 5014
Building waste shipments 0 11 11 11 11 12 12 14 14
Building waste person-rem 0 0957 | 0957 | 0957 | 0957 | 1.044 1.044 1218 1218
Collective mortality 0 |4.79604 [ 479004 | 479004 | 4.790-04 | 5.220-04 522604 6.0960| 6.09¢-04
REFERENCE FACILITY Power Reactor - Structures
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 9,013 | 9013 | 9,013 | 9013 | 11,454 11,454 13,895| 13,895
Collective mortality 0 |3.79¢04 | 3.79¢-04 | 3.79¢-04 | 3.79¢-04 | 4.81e-04 481004 5.8400| 5.840-04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 1 n 1 1 12 12 14 14
Total distance (km) 0 17,600 | 17,600 | 17,600 | 17,600 | 19,200 19,200 22400| 22,400
Collective mortality | 0 |669e04 669004 | 6.69604 | 6.690-04 | 7.30004 7.306-04 85160 8.51c-04
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Table B.50.7.1

Summary Costs for Power Reactor (SM)

Structures Case 3
Disposal Cost - $50/t3
w&m)m‘ Facility Decon Survey TOTAL
100 $1324 $0315 $1.639
60 $1.324 $0.315 $1.639
30 $1.324 $0.315 $1.639
25 $1.324 $0.315 $1.639
15 $1.690 $0.315 $2.005
10 $1.690 $0.315 $2.005
3 $2.057 $0315 $2.372
1 $2.027 $0.403 $2.430

»
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Table B.50.7.2

Summary Costs for Power Reactor (SM)

Structures Case 3
Disposal Cost - $350/M3

Resid;;l m)um !;)a:!:“y Survey TOTAL
100 $2552 |. $0315 $2.867
60 $2.552 $0.315 $2.867
30 $2.552 $0.315 $2.867
25 $2.552 $0315 $2.867
15 $3.056 $0315 $3371
10 $3.056 $0.31S $3371
3 s3560 . |  s0315 $3.875
1 $3963

$3.560 $0.403
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Statistical Mortality - Power Reactor
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Structures Case J
Mortality from Radiation Exposure Mortality from Accidents
Rm‘i(m )Lumt . Short(ll;:;no:;taliﬁes
100 7.68¢-02 | 2.60¢-03 | 4.79¢-04 | 3.79¢-0 | 6.69¢c-04 | 8.09¢-02 4.12¢-03
60 4.61e-02 | 2.60¢-03 | 4.79¢-04 | 3.79¢-0 | 6.69¢-04 | 5.02¢-02 4.12¢-03
30 2.30c-02 | 2.60¢-03 | 4.790-04 | 3.79¢-0 | 6.69¢-04 ] 2.72¢-02 4.12¢-03
25 1.92¢-02 | 2.60¢-03 ]4.79¢04 1 3.79¢-0 | 6.69c-04 § 2.33¢02 4.12¢-03
15 1.15¢-02 | 2.60e-03 ]| 4.79¢-04 | 3.79¢-0 ] 6.69¢-04 | 1.560-02 4.12¢-03
10 7.68¢-04 | 3.30¢-03 | 5.22¢-04 | 4.81¢-0 ]| 7.30¢c-04 | 5.80¢-03 5.03¢-03
3 7.79¢-04 | 3.30e-03 { 5.22¢-04 | 4.81¢-0 | 7.30c-04 | 5.81e-03 5.03¢03
1 7.79¢-04 § 4.00e-03 | 6.09¢-04 | 5.84c0 8.510-04 6.82¢-03 6.05¢-03
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Table B.50.9 Impact and Cost Calculations - Power Reactor

Structures Case 3
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.000-04 |per rem ~ |Fatal 42¢-08 |per person-h
Exposure duration 0 |y _ ~ |Burial site 1600 lﬁnpersﬁiment
Agricultursl usagerate | 2500 {m2 per Fatal | 38008 [pertm
REFERENCE FACILITY Power Reactor - Stractures
Residual Dose Limit (mremdy) | Nene | 100 60 30 25 15 10 3 1
Initial Dose Rate (mremfy)  |6.536+04 [ 1.006+02 6.006+01 | 3.00¢+01 [2.50e+01 | 1.50¢+01 1.00¢+00 100c+|  1.00e+00
Cumulative risk 3.16e-01 | 1.716:03 | 1.02-03 | 5.12¢-04 | 427c-04 | 2.56¢-04 1.71e-05 1.7360| 173005
L Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 25 Facility area 250,000 f2
Residual Dose Limit (mremy) | Nome | 100 | 60 30 25 15 10 3 1
Collective mortality {7.91e+00| 427002 | 2.560-02 | 1.280-02 | 10702 | 6.40¢-03 427c04  [433¢0] 433004
b. Building renovation # persons 20 A
Residual Dose Limit (mrem/y) | None | 100 60 30 25 15 10 3 1
Collective mortality 633¢+00 | 341602 | 205002 | 1.026-02 | 8.536-03 | 5.12¢-03 341004  [34600|  3.460-04
¢. Total for working onsite
Residual Dose Limit (mrem/y) | None | 100 60 30 25 15 10 3 1
Collective mortality 142¢+01 | 7.68002 | 4.616-02 | 230002 | 1.926.02 | 1.15¢-02 768004  |7.79¢0|  7.790.04
IL Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) |* None 100 60 30 25 15 10 3 1




96+ 1-DTANN

Table B.50.9 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 0 5.191 5.191 5.191 5.191 5.191 6.598 6.598 8.004
Collective mortality 0 2.60¢-03 | 2.60¢-03 | 2.60e-03 | 2.606-03 | 2.60¢-03 3.30¢-03 3.30¢0 4.00¢-03

IIL. Transporting Waste - Mostality for Radiation Exposure

Waste shipment exposure ~ 8.70e-02 person-rem per shipment

Residual Dose Limit (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 (ft"3) 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 4.79¢-04 | 4.79¢-04 | 4.79¢-04 | 4.79¢-04 | 4.79¢-04 5.22¢-04 5.22¢0 6.09¢-04

REFERENCE FACILITY Power Reactor - Structures

oze-q'd

IV. Performing Decon - Moitality for Accidents

Residual Dose Limit (mremy) | 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 9013 | 9013 | 9013 { 9013 | 9013 11,454 11,454 13,895
Collective mortality 0 [3.79c-04 | 3.79¢-04 | 3.79¢-04 | 3.79¢-04 | 3.79¢-04 4.81¢-04 481e0| 584004

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 1 11 i1 1 1 12 12 14
Total distance (km) "0 17,600 | 17,600 { 17,600 | 17,600 | 17,600 19,200 19,200 22,400

Collective mortality 0 6.69¢-04 | 6.69¢-04 | 6.69¢-04 | 6.69¢-04 | 6.69¢-04 7.30¢-04 7.30e-0 8.51e-04
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Table B.50.10.1
Summary Costs for Power Reactor (SM)
Structures Case 3
Disposal Cost - S50/M3

Residual Dose Limit (mrem/y) | Facility Decon Survey TOTAL
100 $1.324 $0315 $1.639
60 $1.324 $0.315 $1.639
30 $1.324 $0.315 $1.639
25 $1.324 $0315 $1.639
15 51324 - $0.315 $1.639
10 $1.690 50315 $2.005
3 ‘ $1690 | 80315 $2.005
1 1 s1e%0 $0.403 $2.093
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Table B.50.10.2

Summary Costs for Power Reactor (SM)
Structures Case 3
Disposal Cost - $350/£t3

R““m”)m' Facility Decon Survey TOTAL
100 $2.552 $0.315 $2.867
60 $2.552 $0315 $2.867
30 $2.552 $0315 $2.867
25 $2.552 $0315 $2.867
15 $2.552 $0315 $2.867
10 $3.056 $0315 $3371
3 §3.056 $0315 $3371
1 $3.056 $0.403 $3459
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Table B.51.1

Incremental Impacts - Uranium Fuel Fabrication Facflity - Structures Case 1

Cost (SM) per Net Health Benefit

Present Value Cost (SM) n
Residual Dose Rate o .. | Long-Term | Short-Term } oy 11
. Fatalities Fatalities | -
Reduction (mrem/yr) — - | Benefit - . -
Disposal Disposal | Averted Incurred - Disposal Disposal
@ssom3 | @s3soms | | @ $50/f3 @ $350/R3
60 < 25 $1.015 $1.606 2.14¢+00 | 3.19¢03 | 2.14e+00 | $0475 $0.751
25<15 $1.022 $1.613 892¢+01 | 319003 | 889%-01 | $1149 $1.814
15< 3 $1.048 $1.639 535001 | 3.19¢03 | 532001 | $1.969 $3.079
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Table B.51.2

Statistical Mortality - Uranlum Fuel Fabrication Facility

Structures Case 1
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit
( ¥ Working Perform Transport } Perform | Transport TOTAL Short [DTenn:;mhnes
Onsite Decon Waste Decon Waste .
Transportation)
100 2.14¢+00 0.00¢+00 0.00e+00 | 0.00e+00 ]| 0.00e+00 2.14¢+00 0.00e+00
60 2.14¢+00 0.00¢+00 0.00¢+00 | 0.00¢+00 | 0.00e+00 2.14¢+00 0.00¢+00
30 ' 3.57¢-05 0.00e+00 0.00e+00 | 0.00e+00 § 0.00¢+00 3.57¢-05 0.00¢+00
25 3.57¢-05 2.39¢-03 8.70¢-05 3.48e-04 3.65¢-04 3.22¢-03 3.19¢03
15 3.57¢-05 | 23903 8.70e-05 | 3.48¢-04 3.65¢-04 3.22¢03 3.19¢-03
10 3.57¢-05 2.39¢-03 8.70¢05 | 3.48¢-04 3.65¢-04 3.22¢-03 3.19¢-03
3 3.57¢-05 23903 8.70e-05 | 3.48¢-04 3.65¢-04 3.22¢03 3.19¢-03
1 3.57¢05 23903 8.70¢-05 | 3.48¢-04 3.65¢-04 3.22¢03 3.19¢-03
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Table B;51.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 1
GENERIC ASSUMPTIONS:
Fatal cancer risk ratc ' 500e-04 |perrem Fatal work rate 42008 [per person-h
Exposure duration 0 |y Burial sitc distance | 1600 [km per shipment
Agricultural usage rate 2500  |m2per Fatal transport rate | 3.8¢-08 |perkm
REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mremfy) 3.15¢407 | 6.00¢+01 | 6.00e+01 |1.000-03 | 1.00e-03 | 100603 |  1.00¢-03 100003 |  1.00003
Cumulative risk 1.10c+03 | 2.10¢:03 | 2.10¢-03 {3.500-08|3.50c-08 | 3.50e-08 |  3.500-08 35008 |  3.50e-08
L Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 1000 Facility area 240,000 f2
Residual Dose Limit (mremy) | None 100 60 30 25 15 10 3 1
Collective mortality 1106406 |2.10e+00| 2.106+00 {3.506.05{3.50005 | 3.50605 |  3.50005 | 3.50605 |  3.50e:05
b. Building renovation # persons 20
Residual Dose Limit (mremfy) |  None 100 60 30 25 15 10 3 1
Coltective mortality 221e+04 | 420002 | 420002 |7.00007|7.00607 | 700607 |  7.000-07 700007 |  7.00807
c. Total for working onsite
Residual Dose Limit (mremfy) | None 100 60 | 30 25 15 10 3 1
Collective mortality | 1136406 [2.14¢+00 | 2.14¢+00 |3.576:05|3.576.05 | 3.57605 |  3.57c05 357005 |  3.57005

IL. Performing Decon - Mortality for Radistion Exposure
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Table B.51.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 1
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 0000 | 0000 | 0000 | 4778 | 4778 4718 4778 4718
Coilective mortality 0 0.00¢+00 | 0.00¢+00 [0.00¢+00| 2.39¢-03 | 239¢-03 |  2.39¢-03 23903 | 23903
IIL Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure ~ 2.90¢-02 person-rem per shipment
Residual Dose Limit (mrem/y) |  None 100 60 30 25 15 10 3 1
Surfaces volume (ft3) 0 0 0 0 1970 | 1970 1,970 1970 1,970
Building waste shipments 0 0 0 0 6 6 6 6 6
Building wastc person-rem 0 0000 | 0000 | 0000 | 0.174 | 0174 0.174 0.174 0.174
Collective mortality 0 0.00¢+00 | 0.00¢+00 [0.00¢+00| 8.70¢-05 | 8.70¢-05 8.70¢-05 87005 |  8.70e-05
REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mremy) |  None 100 60 30 25 15 10 3 1
Surfaces person-h 0 0 0 0 8295 | 8295 8,295 8,295 8,295
Collective mortality 0 0.00¢+00 | 0.00¢+00 [0.00¢+00] 3.48¢c-04 | 3.48¢04 |  3.48e-04 348004 |  3.48004
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mremy) |  None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 0 0 0 6 6 6 6 6
Total distance (km) 0 0 0 0 9,600 | 9,600 9,600 9,600 9,600
Collective mortality o 0.00¢+00 | 0.00e+00 [0.00c+00| 3.65¢-04 | 3.65¢-04 |  3.65¢-04 365004 |  3.65¢04
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Table B.51.4.1
Summary Costs for Uranium Fuel Fabrication Facility ($M)
Structures Case 1
Disposal Cost - S50t3

R"i"‘(’,ﬂ ;’:"fy)l‘i"'“ | Facility Decon Survey TOTAL
100 © 50,000 0129 | $0.29
60 $0000 $0.152 $0.152
30 $0.000 $0.154 $0.154
25 $1.013 $0.154 $1.167
15 $1.013 $0.163 $1.176
10 $1.013 $0.163 $1.176
3 | - s1.013 $0.198 $1.211
1 stoi3 | soaes | siann
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Table B.51.4.2

Summary Costs for Uranluia Fuel Fabrication Facllity (SM)

Structures Case 1
Disposal Cost - $350/§t3
wm)mt FaclityDecon |  Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 $0.152 $0.152
30 $0.000 $0.154 $0.154
25 $1.604 $0.154 $1.758
15 $1.604 $0.163 $1.767
10 $1.604 $0.163 $1.767
3 $1.604 $0.198 $1.802
1 $1.604 $0.198 $1.802
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Table B.51.5

Statistical Mortality - Uranium Fuel Fabrication Facility

Structures Case 1
. Mortality from Radiation Exposure Mortulitf from Accidents
Residusl Dose Limit ‘ :

(mrem/ym) Working | Perform | Transport | Perform | Transport | 10, | Short T et
5 Onstt | Decon | Waste | Decon | Waste Traneportation)
100 893¢01 | 0006+00 | 0.006+00 | 0.00c+00 | 0.00+00 | 893001 0.00¢+00
60 893601 | 000c+00 | 0.00c+00 | 0.00e+00 | 0.00c+00 | 8.93001 0.00¢+00
30 893601 | 000e+00 | 0.00c+00 | 0.00c+00 | 0.00e+00 | 8.930.01 0.00¢+00
25 893601 | 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 0.006+00 | 8.93¢01 0.00¢+00
15 357005 | 239003 | 870005 |-348004 | 3.65004 | 322003 3.19¢.03
10 357605 | 239003 | 870005 | 348004 | 365004 | 322003 3.19¢.03
3 357605 | 239003 | 870005 | 348004 | 365004 | 322003 | 319003
1 357605 | 239003 | 870005 | 348008 | 365004 | 322003 319603
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Structures Case 1

Table B.51.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |perrem Fatal work rate 4.2¢-08 |per person-h

| Exposure duration 70 y Burial site distance 1600  jkm per shipment

Agricultural usage rate 2500 Im2 per Fatal transport rate 3.8¢-08 |[perkm

REFERENCE FACILITY Uranlum Fuel Fabrication Facility - Structures

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 3.15¢+07 | 2.50e+01 [2.50¢+01)|2.50e+01|2.50e+01 | 1.00e-03 1.00¢-03 1.00e-03 1.00e-03
Cumulative risk 1.10e+03 | 8.75¢-04 |8.75¢-04 | 8.75¢-04 | 8.75¢-04 | 3.50e-08 3.50e-08 3.50e-08 | 3.50e-08
I. Working Onsite - Mortality for Rediation Exposure

a. Building occupancy # persons 1000 Facility area 240,000 f2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.10e+06 | 8.75¢-01 |8.75¢-01 | 8.75¢-01 | 8.75¢-01 | 3.50e-05 3.50e-05 3.50e-05 | 3.50e-05
b. Building renovation # persons 20

Residual Dose Limit (uremfy) | None | 100 60 | 30 25 15 10 3 1
Collective mortality 221e+04 | 1.75¢-02 |1.75¢02| 1.75¢-02 | 1.75¢-02 | 7.000-07 7.00e-07 7.00e07 | 7.00e-07
¢. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.13e+06 | 8.93c-01 [8.93¢-01]8.93¢-01 | 8.93¢-01 | 3.57¢-05 3.57¢-05 3.57¢05 | 3.57¢-05

11 Performing Decon - Mortality for Radiation Exposure




Iee-q9'9d

96¥1-OTIANN

Table B.51.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 0.000 0.000 | 0.000 0.000 4778 4778 4778 4778
Collective mortality 0 0.00e+00 |0.00¢+00]0.00e+00{ 0.00e+00 | 2.39¢-03 2.39¢-03 239¢03 | 239¢03
1L Transporting Waste - Mortality for Radiation Exposure

Waste shipmentexposure ~ 2.90e-02 person-rem per shipment

Residual Dose Limit (mrem/y) None 100 60 | 30 25 15 10 3 1
Surfaces volume (ft*3) | 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-rem 0 © 0.000 0.000 | 0.000 0.000 0.174 0 174 0.174 0.174
Collective mortality 0 0.00¢+00 |0.00¢+00]0.00¢+00| 0.00¢+00 | 8.70¢-05 |  8.70¢-05 | 8.70e-05 | 8.70e-05
REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structiures

IV. Performing Decon - Mortality for Accidents

Residval Dose Limit (mrem/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 0.00e+00 {0.00e+00]0.00e+00| 0.00¢+00 | 3.48¢-04 3.48¢-04 348c-04 ( 3.48¢-04
V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
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 0.00¢+00 {0.00¢+00]0.00¢+00{0.00¢+00 | 3.65¢-04 3.65¢-04 3.65¢04 | 3.65¢-04
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Table B.51.7.1

Swunary Costs for Uraniwn Fuel Fabrication Facllity (SM)

Structures Case 1
Dispasal Cost - SSV/I3

R““’m)l'“““ FacilityDecon |  Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 $0.152 $0.152
30 $0.000 $0.154 $0.154
25 $0.000 $0.154 $0.154
15 $1.013 $0.163 $1.176
10 $1.013 $0.163 $1.176
3 $1.013 $0.198 s1211
1 $1.013 $0.198 $1211
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Table B.51.7.2

Summary Costs for Uranium Fuel Fabrication Facility (SM)
' Structures Case 1 ‘
Disposal Cost - $350/t3

 Residual Dove Limit

Facility Decon |

(mrom’y) Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 © $0.152 $0.152
30 $0.000 $0.154 $0.154

25 $0.000 $0.154 $0.154
15 $1.604 $0.163 $1.767
10 $1.604 $0.163 $1.767
3 | $1.604 $0.198 $1.802
1 $1.604. $0.198 - $1.802
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Statistical Mortality - Uranium Fuel Fabrication Facllity
Structures Case 1

vee-g'd

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

( ¥) Working Perform Transport | Perform Transport TOTAL Short :DTenn:;
Onsite Decon Waste Decon Waste Transportation)

100 3.57e+00 0.00c+00 | 0.00e+00 | 0.00e+00 | 0.00e+00 | 3.57¢+00 0.00e+00

60 2.14¢+00 0.00c+00 § 0.00c+00 § 0.00e+00 | 0.00e+00 | 2.14¢+00 0.00¢+00

30 1.07¢+00 0.00¢+00 | 0.00e+00 | 0.00e+00 | 0.00e+H00 1.07¢+00 0.00e+00

25 5.36e-01 0.00e+00 § 0.00e+00 § 0.00c+00 § 0.00¢+00 5.36e-01 0.00c+00

15 5.36e-01 0.00e+00 | 0.00e+00 | 0.00e+00 § 0.00¢+00 5.36e-01 0.00e+00

10 3.57e-05 2.39¢03 | 8.70e-05 | 3.48¢04 3.65¢-04 3.22¢03 3.19¢-03

3 3.57¢-05 239¢03 | 8.70e05 | 3.48¢-04 3.65¢-04 3.22¢03 3.19¢-03

1 357¢05 | 2.39¢03 } 8.70e-05 | 3.48¢-04 3.65¢-04 3.22¢-03 3.19¢03
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Table B.51.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 1

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 iper rem Fatal work rate 42¢08 |per person-h
Exposure duration 7 |y Burial site distance 1600  tkmper

| Agricultural usage rate 2500 |m2per Fatal transport rate 3.8008 |perkm

"~ JREFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mremfy) 3.15e+07 | 1.00c+02 [6.00¢+0| 3.00e+01 | 5.25¢-04 S.250-d4 1.00e-03  |1.00¢-03 1.00e-03
Cumulative risk- 1.10e+03 | 3.50¢-03 | 2.10e-0 | 1.05¢-03 3.50e-08 [3.50c-08] 3.50e-08
1. Working Onsite - Mortality for Radiation Exposure
a Buildingocoupancy  # persons 1000 Facility area 240,000 f2

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

.| Cottective mortality 1.‘1Voe+os 3.50e+00 {2.10c+0| 1.05¢+00 | 525001 | 525¢01 | 3.50e05 [3.500-05] 3.50¢-05
b. Building renovation # persons 20
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 221e+04 | 7.006-02 [ 420c-0 | 2.10¢-02 | 1.05¢-02 | 1.05¢-02 7.00e-07 |7.00e-07] 7.00e-07
c. Totat for working onsite
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Collective mortality 1.13¢+06 | 3.57¢+00 [2.14¢+0| 1.07¢+00 | 5.36e-01 | 5.36¢-01 3.57¢-05 |3.57e-05| 3.57¢-05

11 Performing Decon - Mortality for Radiation Exposure
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Table B.51.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 1
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 4778 4.778 4778
Collective mortality 0 0.00¢+00 |0.00¢+0 | 0.00¢+00 | 0.00¢+00 [ 0.00e+00 23903 |2.39¢-03| 2.39¢-03

I Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure ~ 2.90e-02 person-rem per shipment

ote-q'd

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Surfaces volume (ft"3) 0 0 0 0 0 0 1,970 1970 1970
Building waste shipments 0 0 0 0 0 0 6 6 6
Building waste person-rem 0 0.000 | 0000 | 0000 | 0000 | 0.000 0.174 0.174 0.174
Collective mortality 0 0.00e+00 |0.00¢+0 | 0.00¢+00 | 0.00¢+00 | 0.00e+00 | 8.70e05 [8.70¢05| 8.70e-05

REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-h 0 0 0 0 0 0 8,295 8,295 8,295
Collective mortality 0 0.00¢+00 {0.00e+0 | 0.00¢+00 | 0.00¢+00 [ 0.00e+00 348004 [3.48e-04] 3.48e-04

V. Transporting Wasie - Mortality for Accidents

Residual Dose Limit (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 (km) 0 0 0 0 0 0 9,600 9,600 9,600
Collective mortality 0 0.00e+00 {0.00¢+0| 0.00¢+00 | 0.00¢+00 | 0.00e+00 | 3.65¢-04 13.65¢-04{ 3.65¢-04
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Table B.51.10.1
Summary Costs for Urantum Fael Fabrication Facility (SM)
Structures Case 1
Disposal Cost - $SOM3
R"if"("m)m Facility Decon Survey TOTAL
100 $0.000 50129 $0.129
60 $0.000 50152 $0.152
30 $0.000 $0.154 $0.154
25 $0.000 $0.154 $0.154
- 15 s0000 | $0163 $0.163
- 10 ©s1013 $0.163 $1.176
3 b st $0.198 $1211
I $1.013 © $0.198 $1211
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Table B.51.10.2

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Structures Case 1
Disposal Cost - $350/1t3

Residual Dose Limit

(mremy) Facility Decon Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 $0.152 $0.152
30 $0.000 $0.154 $0.154
25 $0.000 $0.154 $0.154
15 $0.000 $0.163 $0.163
10 $1.604 $0.163 $1.767
3 $1.604 $0.198 $1.802

1 $1.604 $0.198 $1.802
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Table B.52.1

Incremental Impacts - Uranfum Fuel Fabrication Facllity - Structures Case 2

t e .

. v Present Value Cost (SM) Long-Term Tern Cost ($M) per Net Health Benefit .
Residual Dose Rate itics Fataliti Net Health
Reduction (mrem/yr) Fata atalities | " Benefit

' Disposal |  Disposal Averted Incurred I Disposal Disposal
@ssom | @s3soms @ssom |  @s3soms

60 < 25 51015 | 1606 | 210001 | 319003 | 20701 | sas08 $7.766

25 < 15 $102 | 31613 | 875002 | 319003 | 843002 | s12122 $19.132

15< 3 $1.048 51639 | 525002 | 319003 | 493002 | s21/254 $33.240
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Table B.52.2

Statistical Mortality - Uranium Fuel Fabricatlon Facility

Structures Case 2
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit
(mrem/yr) Working Perform Transport Perform Transport TOTAL Short(']l;e;no: ;talities
Onsite Decon Waste Decon Waste Transportation)
100 2.10¢-01 0.00¢+00 0.00e+00 0.00e+00 0.00c+00 2.10e-01 0.00e+00
60 2.10¢-01 0.00c+00 0.00e+00 0.00e+00 0.00e+00 2.10¢-01 0.00¢+00
30 3.50¢-06 0.00c+00 | 0.00c+00 0.00c+00 | 0.00e+00 | 3.50e-06 0.00e+00
25 3.50e-06 2.39¢-03 8.70¢-05 3.48.-04 3.65¢-04 3.19¢-03 3.19¢-03
15 3.50e-06 2.39¢03 8.70e-05 3.48¢-04 3.65¢-04 3.19¢-03 3.19¢-03
10 3.50e-06 2.39¢-03 8.70e-05 3.48¢04 3.65¢04 3.19¢03 3.19¢-03
3 3.50¢-06 2.39¢-03 8.70e-05 3.48¢c-04 3.65¢-04 3.19¢-03 3.19¢03
1 3.50¢-06 2.39e-03 8.70e-05 3.48¢-04 3.65¢-04 3.1M3 3.19¢-03
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Table B.52.3 Impact and Cost Calcnlations - Uranium Fuel Fabrication Facility

Structures Case 2
GENERIC ASSUMPTIONS:
Fatal cancer risk rate | 5.00e-04 |per rem Fatal work rate 42008 |per person-h
Exposure duration 70 . |y Burslsitodistnce | 1600 [k per
Agricultural usage rate 2500 |m2 per Fatal transport rate 38008 |perkm
REFERENCE FACTLITY Uranium Fuel Fabrication Pacility - Stroctures
Residual Dose Limit (mrem/y) | None | 100 60 30 25 15 10 3 1
Initial Dose Rate (mremfy) | 3.15¢+07 | 6.006+01 [6.00¢+0| 1.00003 | 1.006:03 | 100603 | 100603 |100603 | 100003
Cumulstive risk 1106403 | 210603 [2.1000| 3.50c.08 | 350608 | 3.50008 | 3.50e08 |3.50608| 350008
L Working Onsite - Mortality for Radiation Exposure
A Bm‘fdingoccupancy # persons 80 Facility area - 240,000 f2
.|Residual Dose Limit gnrem) | None | 100 | 60 | 30 | 25 15 10 3 1
Collective mortslty ~ |8.83¢+04| 168001 | 1.6800 | 2.806.06 | 280006 | 280006 | 280006 |2.80006| 280606
b. Building renovation # Ws 20
Residual Dose Limit(mrem/y) | Nome | 100 | 60 | 30 25 15 10 3 1
Collective mortality 2216404 | 420002 | 42000 | 7.00007 | 7.006:07 | 7.00e:07 | 700007 |700007| 7.00e:07
c. Total for working onsite
Residual Dose Limit(mremfy) | None | 100 | 60 | 30 25 15 10 3 1
Collective mortality 11106405 | 210001 |2.1000| 3.50006 | 3.50006 | 3.50006 | 350006 |3.50006| 3.50006

11. Performing Decon - Mortality for Radiation Exposure
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Table B.52.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 0.000 0.000 0.000 4.718 4778 4778 4.718 4778
Collective mortality 0 0.00¢+00 10.00e+0| 0.00e+00 | 23903 | 2.39¢-03 2.39¢-03 23%¢03 | 23903
Il 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 1
Surfaces volume (ft*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 | 0000 | 0000 | 0174 0.174 0.174 0.174 0.174
Collective mortality 0 0.00e+00 [0.00e+0( 0.00e+00 | 8.70¢-05 | 8.70e-05 8.70¢-05 8.70e-05 8.70¢-05
REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures '
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mremvy) None 100 60 30 25 15 10 3 1
Surfaces person-h 0 0 0 0 8,295 8,295 8,295 8,295 8,295
Collective moxtality 0 0.00e+00 |0.00¢+0| 0.00c+00 | 3.48e-04 | 3.48¢-04 3.48¢-04 3.48¢-04 3.48¢-04
V. Transpotting Waste - Mortality for Accidents
Residual Dose Limit (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 (km) 0 0 0 0 9,600 9,600 9,600 9,600 9,600
Collective mortality 0 0.00¢+00 |0.00e+0| 0.00e+00 | 3.65¢-04 | 3.65¢-04 3.65¢-04 3.65¢-04 | 3.65¢-04

3
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Table B.52.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)

Structures Case 2
Disposal Cost - S50M3

R"i"‘(';:m)u“_‘“ | Facility Decon Survey TOTAL
100 ‘ $0.000 $0.129 $0.129
60 $0.000 . $0.152 $0.152
30 ‘ $0.000 $0.154 $0.154
25 $1.013 $0.154 $1.167
15 $1013 $0.163 $1.176
10 | s1t013 |  soaes $1.176
3 1 sio3 $0.198 $1211
1} stz | soaes $1.211
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Table B.52.4.2

Summary Costs for Uranium Fuel Fabrication Facility (SM)

Structures Case 2
Dl.spnnl Cost - $350/13

Mm)m Facility Decon Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 $0.152 $0.152
30 $0.000 - $0.154 $0.154
25 $1.604 - $0.154 $1.758
15 $1.604 $0.163 $1.767
10 $1.604 $0.163 $1.767
3 $1.604 $0.198 $1.802
1 $1.604 $0.198 $1.802

‘I
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Table B.52.5
Statistical Mortality - Uranium Fuel Fabrication Facility
Stractures Case 2
Mortality from Radiation Exposure . Mortality from Accidents
* Residusl Dose Limit ; Short Term Fatalities
Working Perform { Transport } Perform ] Transport
(mrem/y) Onsite Decon | Waste Decon Waste TOTAL (Deoon&;

, _ - Transportation)
100 8.75¢:02 | 0.00c+00 | 0.00e+00 | 0.00e+00 } 0.00¢+00 § 8.75¢-02 0.00¢+00 .
60 8.75¢-02 | 0.00¢+00 | 0.00c+00 | 0.00e+00 { 0.00c+00 | 8.75¢-02 0.00e+00
30 8.75¢-02 | 0.00¢+00 0.00e+00 ]| 0.00¢+00 ] 0.00e+00 | 8.75¢-02 0.00¢+00
2 875002 | 0.00c+00 | 0.00c+00 | 0.00c+00 | 0.00c+00 | 8.750-02 0.00¢+00
15 3.50e-06 | 23903 8.70-05 | 3.48¢c-04 3.65¢-04 | 3.19¢-03 3.19¢-03

.10 350006 | 2.39¢03 | 8.70e-05 } 3.48c-04 | 3.65c-04 | 3.19¢-03 © 3.19¢-03

3 3.50e-06 | 2.39c-03 | 8.70¢-05 | 3.48¢-04 | 3.65¢-04 3.19¢-03 3.19¢-03
! 3.50e06 | 239e-03 | 8.70c-05 | 3.48¢-04 } 3.65¢-04 | 3.19¢-03  3.190-03
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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 5.00¢-04 | per rem Fatal work rate 4.2¢-08 |per person-h
Exposure duration 7 |y Burial site distance 1600  |km per
Agricultural usage rate 2500 |m2 per Fatal transport rale 3.8¢-08 |perkm
REFERENCE FACILITY Uraniusa Fuel Fabrication Facility - Structures
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 3.15e+0 | 2.50e+01 | 2.50e+01 | 2.50e+01 | 2.50e+01 | 1.00¢-03 1.00e-03 1.00e-03 1.00e-03
Cumulative risk 1.10e+0| 8.75¢-04 | 8.75¢-04 | 8.75¢-04 | 8.75¢-04 | 3.50¢-08 3.50e-08 3.50e-08 3.50e-08
1. Working Onsite - Monality for Radiation Exposure
:, Ruilding occupancy # persons 80 Facility area 240,000 fi2
Residual Dose Limit (mrenvy) None 100 60 30 25 15 10 3 1
Collective mortality 8.83¢+0| 7.00e-02 | 7.00e-02 { 7.00¢-02 | 7.00e-02 | 2.80¢-06 2.80e-06 | 2.80¢-06 2.80e-06
b. Building renovation # persons 20
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 221e+0] 1.75¢-02 | 1.75¢-02 | 1.75¢-02 | 1.75¢-02 | 7.00e-07 7.00e-07 | 7.00e-07 7.00e-07
c. Total for working onsite
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 i
Collective mortality 1.10et0 8.75¢-02 | 8.75¢-02 | 8.75¢-02 | 8.75¢-02 { 3.50¢-06 3.50e-06 | 3.50c-06 3.50e-06
11, Performing Decon - Mortality for Radiation Exposure

I\ p @




Table B.52.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Lre-ad

Structures Case 2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 0.000 0.000 0.000 0.000 4778 4778 4778 4.778
Collective mortality 0 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 0.00e+00 | 2.39¢-03 2.39¢-03 | 2.39¢-03 2.39¢-03
{11. Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure Z.M person-rem per shipment
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces volume (R"3) 0 10,185 | 10,185 | 10,185 | 10,185 | 1970 1,970 1,970 1,970
Building waste shipments 0 0 0 0 0 6 6 e p
Building waste person-rem 0 0.000 0.000 0.000 0.000 0.174 " 0174 0.174 0.174
Collective mortality 0 0.00¢+00 | 0.00e+00 | 0.00c+00 | 0.00e+00 | 8.70e-08 8.70c-05 | 8.70¢-05 8.70e-05

REFERENCE FACILITY Uranium Fuel Fabrieation Facility - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 ;
Surfaces person-h 0 0 A 0 0 0 8,295 8,295 8,295 8.295
Collective mortality 0 | 0.00e+00 | 0.006+00 | 0.00¢+00 | 0.00e+00 | 3.48¢-04 | 3.48004 | 3.48¢-04 3.480-04

9691

V. Transporting Waste - Mortality for Accidents

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

' 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 | 0.00¢+00 | 0.00c+00 | 0.00e+00 | 0.00c+00 | 3.65¢01 | 3.65¢-04 | 3.65¢-04 3.65¢-04
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Table B.52.7.1

Summary Costs for Uranfum Fuel Fabrication Facility (SM)

Structures Case 2
Disposal Cost - S50/£i3

R"’idm)m' Facility Decon Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 $0.152 $0.152
30 $0.000 $0.154 $0.154
25 $0.000 $0.154 $0.154
15 $1.013 $0.163 $1.176
10 $1.013 $0.163 $1.176
3 $1.013 $0.198 s1211
1 $1013 $0.198 $1211

)
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Table B.52.7.2

Summary Costs for Urantum Fuel Fabrication Facility ($M)
Structures Case 2
Disposal Cost - $350/Mt3

R oy " |FaityDecon | survey © | TOTAL.
100 $0.000 $0.129 5012
60 $0.000 $0.152 T 80152
30 $0.000 - $0.154 © o soas4
25 . $0.000 $0.154 $0.154
15 $1.604 $0.163 $1.767
10 sL604 | 50163 $1.767
3 $1.604 $0.198 $1.802
1 $1.604 $0.198  $1.802
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Table B.52.8

Statistical Mortality - Uranium Fuel Fabrication Facility

Structures Case 2
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit
(meem/yr) Working Perform Transport Petform Transport TOTAL Short Tm:?:hm
Onsite Decon Waste Decon Waste (Deco \
Transportation)

100 3.50¢-01 0.00e+00 0.00e+00 0.00¢+00 0.00e+00 3.50e-01 0.00e+00
60 2.10e-01 0.00¢+00 0.00e+00 0.00e+00 0..00e+00 2.10¢-01 0.00¢+00
30 1.05¢-01 0.00¢+00 0.00e+00 0.00e+00 0.00e+00 1.05¢-01 0.00e+00
25 5.25¢-02 0.00e+00 | 0.00c+00 | 0.00e+00 0.00¢+00 5.25¢-02 0.00e+00
15 525¢-02 0.00e+00 0.00¢+00 0.00¢+00 0.00e+00 5.25¢-02 0.00e+00
10 3.50e-06 2.39¢03 8.70e-05 3.48¢-04 3.65¢-04 3.19¢-03 3.19¢03
3 3.50e-06 2.39¢03 8.70e-05 3.48e-04 3.65¢-04 3.19¢-03 3.19¢03
1 3.50e-06 2.39¢-03 8.70¢-05 3.48e-04 3.65¢-04 3.19¢-03 3.19¢-03

[k
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Table B.52.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 2
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 |perrem Fatal work rate 42008 |per person-h
Exposure duration 0 ly Burial site distance 1600 |km per shipment
Agricultural usage rate 2500  |m2 per person Fatal transport rate 3.8¢-08 |perkm
REFERENCE FACILITY Uranium Foel Fabrication Facility - Structnres
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 3.15¢+07 1.00e+02 6.00e+01 | 3.00e+01 | 1.50c+01 | 1.50¢+01 1.00e-03 1.00e-03 | 1.00¢-03
Cumulative risk 1.10e403 | 3.50e-03 2.10e03 | 1.05¢03 | 525004 | 525¢04 3.50e-08 3.50e-08 | 3.50e-08
1 Working Onsite - Mortality for Radiation Exposure
a. Building oecupanéy " perzons 80 ' Facility area 240,000 f2
Residual Dose I;imit (mtvmly) None 100 60 30 25 15 10 3 1
Coflective mortality 883c+04 | 280001 | 168001 | 840002 420002 | 420002 2.800-06 280006 | 2.800-06
b. Building renovation  # persons 20 |
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 221et04 7.00e-02 42002 | 2.10e-02 | 1.05¢02 | 1.05¢-02 7.00e-07 7.00e-07 | 7.00¢-07
c. Total for working onsite o
Residual Dose Limit (mrem/y)  None 100 . . 60 30 25 15 10 3 1
Collective mortality 1.10e+05 3.50¢-01 2.10e01 | 1.05¢01 | 525¢02 | 52502 3.50¢-06 3.50e-06 | 3.50¢-06

11. Performing Decon - Mortality for Radiation Exposure

7
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- Table B.52.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

Structures Case 2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 0.000 0.000 0000 | 0.000 0.000 4778 4778 4778
Caollective mortality 0 0.00¢+00 | 0.00e+00 | 0.00e+00 | 0.00¢+00 | 0.00¢+00 2.39¢-03 2.39¢-03 | 2.39¢-03
L Transporting Weste - Mortality for Radiation Exposure ‘
Waste shipment exposure ~ 2.90e-02 person-fem per shipment
Residual Dose Limit (mremv/y) None 100 60 30 25 15 10 3 1
Surfaces volume (ft3) 0 0 0 0 0 0 1,970 1970 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 0.00e+00 | 0.00¢+00 | 0.00e+00 | 0.00¢+00 | 0.00+00 8.70e-05 8.70¢-05 | 8.70e-05
REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-h 0 0 0 0 0 0 8,295 8,295 8,295
Collective mortality 0 0.00¢+00 | 0.00e+00 | 0.00e+00 | 0.00¢+00 | 0.00¢+00 3.48¢-04 3.48¢04 | 3.48c-04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mremy) 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 "o 0.00c+00 | 0.00¢+00 | 0.00¢+00 | 0.00¢+00 | 0.00¢+00 3.65¢-04 365604 | 3.65004
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Table B.52.10.1
Summary Costs for Uranium Fuel Fabrication Facility (SM)
Structares Case 2
Disposal Cost - S50/M3
R““"("m;‘“"“ | Facility Decon Survey TOTAL
100 $0.000 80429 $0.129
60 i $0.000 $0.152 $0.152
30 $0.000 $0.154 $0.154 :
25 $0.000 $0.154 $0.154
15 ' $0.000 $0.163 $0.163
10 - $1013 $0.163 $1.176
3 | s $0.198 st
1 1 suo3 © so1e8 | s1an
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Table B.52.10.2

Summary Costs for Uranium Fuel Fabrication Facility (SM)

Structures Case 2
Disposal Cost - $350/f¢3
mm)um FaciltyDecon | Survey TOTAL
100 $0.000 $0.129 $0.129
60 $0.000 $0.152 $0.152
30 $0.000 $0.154 $0.154
25 $0.000 $0.154 $0.154
15 $0.000 $0.163 $0.163
0 $1.604 $0.163 $1.767
3 $1.604 $0.198 $1.802
1 $1.604 $0.198 $1.802
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Table B.53.1

Incremental Impacts - Sealed Sourcé Manuf - Structures Case 1

Present Value Cost (SM) Cost (SM) per Net Health Benefit
ResituiDucRate | T it | et | N T Do
@ss0/3 | @s3som3| Averted Incurred @ $50/3 @ $350/3
60 < 25 $0.011 $0014 | 68103 240e05 | 679003 $1.606 $2.03
25<1S $0.011 $0.014 2.81¢-03 240e05 | 27803 $3.844 $5.07
"15< 3 $0.011 $0.014 1.67¢-03 2.40e-05 1.65¢-03 $6.5 $8.6
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Table B.53.2

Statlstical Mortality - SS Manufacturer
Structures Case 1

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

( ¥ Working Perform | Transport] Perform | Transport TOTAL Short Term Fatalities |
Onsite Decon Waste | Decon | Waste (Decon & Transportation)

100 1.19¢-02 6.10e-05 | 4.35¢-05 | 8.90¢-06 | 6.08¢-05 | 1.21e02 1.74¢-04

60 7.17¢-03 6.10e-05 ] 4.35¢-05 | 8.90c-06 | 6.08¢05 | 7.34¢-03 1.74¢-04

30 3.58¢-04 | 8.20c-05 § 4.35¢-05 ] 1.19¢-05 ] 6.08¢-05 | 5.57¢-04 1.98¢-04

25 3.58¢-04 ] 8.20c-05 | 435¢-05] 1.19¢-05 | 6.08¢-05 | 5.57¢-04 1.98¢-04

15 3.58¢-04 | 820c-05 | 4.35¢-05 § 1.19¢-05 | 6.08¢-05 | 5.57e-04 1.98¢-04

10 3.58¢-04 | 820e-05 | 4.35¢-05 | 1.19¢-05 | 6.08¢-05 ] 5.57e-04 1.98¢-04

3 3.64c-04 | 820c-05 ]| 4.35¢-05 | 1.19¢-05 | 6.08¢-05 | 5.62¢-04 1.98¢-04

1 121¢-04 | 8.20c-05 § 4.35¢-05 ] 1.19¢-05 | 6.08¢-05 | 3.19¢-04 1.98¢-04

W
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Table B.53.3 Impact and Cost Calculations - SS Manufacturer -

Structures Case 1

GENERIC ASSUMPTIONS:

Fatalcancerrisk | 5.00e-04 [perrem. Fatal work rate 42¢08  |perperson-h

Exposurcduration | 70 |y Burial site 1600 |k per shipment

Agricultural usage | 2500  [m2 per person Fatal transport 38008 [perkm

REFERENCE FACILITY SS Manuf - Stractures

Residual Dose None 100 60 30 25 15 10 3 1

Initial DoscRate | 6.53¢+04 |  1.00c+02 6.00¢+01 3.00¢+00 3.00¢+00 3.00¢+00 3.00¢+00 3.00¢+00 1.00¢+00

Cumulstiverisk | 3.16e01 1.71¢-03 102603 | 512005 5.12605 5.12¢-05 5.120:05 5.19¢05 1.73¢-05
1. Working Onsite - Mortality for Radiation Exposure

1;. Building occupancy - # persons 5' Facility area 6000 f2

Residusl Dose None 100 60 30 25 15 10 3 1

Collective 1.58c+00 | 8.53¢-03 5.120.03 2.56e-04 2.560-04 2.560-04 256004 |  2.60e-04 8.65¢-05

b. Building renovation # persons 2

Residual Dose None 100 60 30 25 15 10 3 1

Collective 633¢01 | 341003 2.05¢-03 1.02¢-04 1.02¢-04 102004 1.020-04 1.040-04 346605

¢. Total for working onsite

Residual Dose None 100 60 30 25 15 10 3 1

Collective 221400 | 1.19002 7.17¢-03 3.58¢.04 3.580.04 3.58¢-04 3.580-04 3.640-04 121004

IL Performing Decon - Mortality for Radiation Exposure
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Table B.53.3 Impact and Cost Calculations - SS Manufacturer

Structures Case 1
Residual Dose None 100 60 30 25 15 10 3 1
Bioshield 0 0 0 0.000 0.000 0.000 0.000 0.000 0 |
Surfaces 0 0.122 0122 0.164 0.164 0.164 0.164 0.164 0.164
Collective 0 6.10¢-05 6.10¢-05 8.20¢-05 8.20e-05 8.20¢-05 8.20e-05 8.20¢-05 8.20¢-05
HL Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure ~ 8.70¢-02 persoti-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 4.35¢05 4.35¢05 4.35¢05 4.35¢05 4.35¢-05 4.35¢-05 4.35e-05 4.35¢-05
REFERENCE FACILITY SS Maauf - 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
Surfaces person-h 0 212 212 284 284 284 284 284 284
Collective 0 8.90e-06 8.90e-06 1.19¢-05 1.19¢-05 1.19¢-05 1.19¢-05 1.19¢-05 1.19¢-05
V. Transporting Waste - Mortality for Accidents
Residual Dose None 100 60 30 25 15 10 3 1
Total shipments 0 1 1 1 1 1 1 1 1
Total distance (ki) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600
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Table B.53.4.1
Summary Costs for SS Manuf ($M)
Structures Case 1
Disposal Cost - $50/t3

meumn Facility Decon Survey TOTAL
100 $0.029 $0.027 $0.056
60 $0.029 $0.027 $0.056
30 $0.040 $0.027 . $0.067
25 $0.040 $0.027 $0.067
15 $0.040 $0.027 $0.067
10 $0.040 $0.027 $0.067
3 soor0 | soezr $0.067
1 $0.040 $0.027 $0.067
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Table B.53.4.2
Summary Costs for SS Maauf (SM)
Structures Case 1
Disposal Cost - S350/1t3

R“i"m)l‘i‘““ Facility Decon Survey TOTAL
100 £0.061 $0.027 $0.088
60 $0.061 - $0.027 $0.088
30 $0.075 $0.027 $0.102
25 $0.075 $0.027 $0.102
15 $0.075 $0.027 $0.102
10 $0.075 $0.027 $0.102
3 $0.075 | $0.027 $0.102
1 $0.075 $0.027 $0.102
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Table B.53.5

Statistical Mortality - SS Manufacture
Structnres Case 1 ‘
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit ;
(mrem/yr) . , -
. Working Perform Transport Perform Transport TOTAL Short Term Fatalities
Onsite Decon Waste Decon Waste v (Decon & Transportation)

100 1.19¢-02 6.10e-05 435¢05 | 8.90e-06 6.08¢-05 1.21e-02 1.74e-04
60 7.17¢-03 6.10e-05 435¢-05 8.90¢-06 6.08e-05 7.34¢-03 1.74e-04
30 3.58¢03 6.10e-05 4.35¢-05 8.90e-06 6.08e-05 3.76e-03 1.74¢-04
25 2.99¢-03 6.10¢-05 4.35¢-05 8.90e-06 6.08¢-05 3.16e-03 1.74¢-04
15 17904 | 820005 | 43505 11905 | 6.08005 | 3.77¢-04 1.980-04
10 | 1.79¢-04 8.20e-05 435005 1.19¢-05 6.08¢-05 3.77¢-04 1.98¢-04
3 1.82¢-04 8.20c-05 4.35¢-05 1.19¢-05 6.08e-05 3.80e-04 1.98¢-04
1 121e-04 1.00e-04 4.35e-05 1.50e-05 6.08¢-05 3.40e-04 2.19¢-04
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Table B.53.6 Impact and Cost Calculations - SS Manufacturer

Structures Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 |perrem Fatal work rate 42¢-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 3.8¢-08 |perkm

REFERENCE FACILITY SS Manuf - Structures

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 6.53¢+04 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+00 1.50e+00 1.50e+00 | 1.00¢+00
Cumulative risk 3.16e-01 1.71¢-03 1.02¢-03 5.12e-04 4.27¢-04 2.56¢-05 2.56¢-05 26005 | 1.73¢-05
I. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons § Facility arca 6000 M2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 1.58¢+00 8.53¢-03 5.12¢-03 2.56¢03 2.13¢-03 1.28¢-04 1.28¢-04 1.30e-04 8.65¢-05
b. Building renovation # persons 2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.33¢01 3.41¢-03 2.05¢-03 1.02¢-03 8.53¢-04 5.12¢-05 5.12¢-05 5.19¢-05 | 3.46e-05
c. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 221e+00 1.19¢-02 7.17¢03 3.58¢-03 2.99¢-03 1.79¢-04 1.79¢-04 1.82¢-04 | 1.21e04

I1. Performing Decon - Mortality for Radiation Exposure

&
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Table B.53.6 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

Residual Dose Limit (mremfy) |  None 100 6 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 6.10e-05 | 6.10e-05 6.100-05 6.100:05 | 820e-05 820005 | 820005 | 1.00604
IIL. Transporting Waste - Mortality for Radiation Exposure
Waste shipmentexposure ~ 8.70¢-02 person-rem per shipment
Residual Dose Limit (mremfy) |  None 100 60 30 25 15 10 3 1
Bioshield volume ("3) 0 0 0 0 0 0 0 0 0
Surfaces volume (f"3) 0 107 107 107 107 18 118 118 129
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 435005 | 435005 435005 435¢05. | 435005 435¢05 | 435¢-05 | 4.350-05
REFERENCE FACIUITY SS Manuf. Stractures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mremy) |  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 22 284 284 284 356
Collective mortality 0 8.90¢06 | 8.90e06 8.90¢-06 89006 | 1.19¢-05 1.19¢-05 1.19¢05 | 1.50¢-05
V. Transporting Waste - Mortality for Accidents S
Residual Dose Limit (mrem/y) |  None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 1 1 1 1 1 1 1 1
Total distance (km) "0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600
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Table B.53.7.1
Summary Costs for SS Manuf ($M)
Structures Case 1
Disposal Cost - $S0/£i3

R”i"m)u“‘“ FaciltyDecon |  Survey TOTAL
100 $0.029 $0.027 $0.056
60 $0.029 $0.027 $0.056
30 $0.029 $0.027 $0.056
25 $0.029 $0.027 $0.056
15 $0.040 $0.027 $0.067
10 $0.040 $0.027 $0.067
3 $0.040 $0.027 $0.067
1 $0.050 $0.027 $0.077

L\
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Table B.53.7.2

Summary Costs for SS Manuf ($M)

Structures Case 1

- Disposal Cost - $350/1t3

Residual Dose Limit

(mremly) Facility Decon Survey TOTAL
100 ~ $0.061 $0.027 $0.088
60 $0.061 $0.027 $0.088
30 $0.061 $0.027 $0.088
25 $0.061 $0.027 $0.088
15 $0.075 $0.027 $0.102
10 $0.075 $0.027 $0.102

3 $0.075 $0.027 $0.102
- $0.089 $0.027 - $0.116
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Table B.53.8

Statistical Mortality - SS Manufacturer

Structures Case 1
Montality from Radiation Mortality from Accidents
Residual Dose Limit posTre
(mrem/yr) Working | Perform | Transpor | Perform | Transpor | ..., | Short Term Fatalities

Onsite | Decon | t Waste | Decon § t Waste (Decon &
100 1.19¢-02 | 6.10e-05 | 4.35¢-05 | 8.90¢-06 | 6.08¢-05 | 1.21¢-02 1.74¢-04
60 7.17¢-03 | 6.10¢-05 | 4.35¢-05 | 8.90¢-06 | 6.08¢-05 | 7.34¢-03 1.74¢-04
30 3.58¢-03 | 6.10e-05 | 4.35¢-05 | 8.90¢-06 | 6.08¢-05 | 3.76e-03 1.74¢-04
25 2.99¢-03 | 6.10¢-05 | 4.35¢-05 | 8.90¢-06 | 6.08¢-05 | 3.16¢-03 1.74¢-04
15 1.79¢-03 | 6.106-05 | 4.35¢-05 | 8.90¢-06 | 6.08¢-05 | 1.97¢-03 1.74¢-04
10 1.19¢-04 | 8.20¢-05 | 4.35¢-05 | 1.19¢-05 | 6.08¢-05 | 3.18¢-04 1.98¢-04
3 1.216-04 | 8.200-05 | 4.350.05 | 1.196-05 | 6.080-05 | 3.15¢.04 1.98¢-04
1 1.21¢-04 | 1.00¢-04 | 4.35¢-05 | 1.50e-05 | 6.08¢-05 | 3.40¢-04 2.19¢-04
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Table B.53.9 Impact and Cost Calculations - SS Manufacturer

Structures Case 1

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00e-04 |perrem Fatal work rate 42¢-08  |per person-h

~ |Exposure durstion 70 y Burial site distance 1600 km per shipment
Agricultural usage rate 2500  |m2 per person Fatal transport rate 3808 |perkm
REFERENCE FACILITY SS Manuf - Structures
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1

- {Initial Dose Rate (mrem/y) 6.53¢+04 1.00e+02 6.00e+01 3.00¢H01 é.SOe-*-Ol 1.50e+01 | 1.00e+00 1.00e+00 1.00¢+00
Cumulaiverisk 316601 | 171603 | 1.02¢-03 5.12¢-04 42704 | 256604 1.71e05 1.73¢05 | 1.73¢05
1 Working Onsite - Mortality for Radiation Exposure
a. Building occupancy " # persons 5 Facility area 6000 f2
Residual Dose Limit (mrem/y) |  None 100 60 30 25 15 10 3 1
Collective mortality 1.58¢+00 8.536-03 5.12¢-03 2.56e-03 2.13¢03 1.28¢-03 8.53¢-05 8.65¢-05 8.65¢-05
b. Building renovation # persons 2 '
Residual Dose Limit (mrem/y) None 100 60 30 25 15 : 10 3 1
Collective mortality 6.33¢-01 34103 2.05¢-03 1.02¢-03 8.539-04 5.12¢-04 3.41e05 3.46¢-05 3.46¢-05
c. Total for working onsite
Residua! Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Collective mortality 2.21e+00 1.19e-02 7.17¢03 3.58¢03 29903 1.79¢-03 1.1%¢-04 121604 121e-04
IL Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 ]
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Table B.53.9 Impact and Cost Calculations - SS Manufacturer

Structures Case 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 0.122 0.164 0.164 0.200
Collective mortality 0 6.10e-05 6.10e-05 6.10e-05 6.10e-05 6.10e-05 8.20e-05 8.20¢-05 1.00e-04
L Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure 8.70e-02|person-rem per
Residual Dose Limit (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 (ft*3) 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 4.35¢-05 4.35¢-05 4.35e-05 4.35¢-05 4.35¢-05 4.35¢-05 4.35¢-05
REFERENCE FACILITY SS Manuf - Structures
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 0 212 212 212 212 212 284 284 356
Collective mortality 0 8.90e-06 8.90e-06 8.90e-06 8.90e-06 8.90e-06 1.19¢-05 1.19¢-05 1.50¢-05
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Total shipments (no washing) o 1 1 1 1 1 1 1 1
Total distance (km) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600




69t-9'd

967 1-DTANN

Table B.53.10.1
Summary Costs for SS Manuf (M)
Structures Case 1
Disposal Cost - $50/1t3

»R”“;"'m:m"”m”'““ Tty 1 surwy TOTAL
100 $0.029 $0.027 $0.056
60 $0.029 | $0.027 $0.056
30 - ' $0.029 $0.027 - $0.056
25 - $0.029 $0.027 $0.056
15 : $0.029 $0.027 $0.056
10 s0040 |  $0.027 $0.067
3 - : $0.040 $0.027 $0.067
1 ' | $0.050 $0.027 $0.077
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Table B.53.10.2

Summary Costs for SS Manuf (§M)
Structures Case 1
Disposal Cost - $350/t3
R“i“m)“"‘“ Tty | survey TOTAL
100 $0.061 $0.027 $0.088
60 $0.061 $0.027 $0.088
30 $0.061 $0.027 $0.088
25 $0.061 §0.027 $0.088
15 $0.061 $0.027 $0.088
10 $0.075 $0.027 $0.102
3 $0.075 $0.027 $0.102 -
1 $0.089 $0.027 $0.116

LN L]
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Table B.54.1

Incremental Impacts - Sealed Source Manuf - Structures Case 3

Present Value Cost (SM) Cost ($M) per Net Health Benefit
Residual Dose Rate Long-Term | Shot-Term | oy o, | — :
| Reduction (mrem/yr) Disposal Disposal | Fatalities Fatnlities Benefit Disposal Disposal
@SS0/3 | @$350/p3 | Averted | Incurred @ $50/3 @ $350/3
60 < 25 $0.011 $0.014 | 292603 | 240005 | 2.89¢03 $3.766 $4.77
25<15 $0011 | $0014 | 120e03 | 240605 | 1.18c03 $9.075 $11.96
15< 3 $0.011 $0014 | 7.16004 | 240005 | 692¢:04 $15.5 $20.4
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Statistical Mortality - SS Manufacturer

[48% §:

Structures Case 3
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit
(mrem/yr) . ”
Working Perform | Transport | Perform | Transport TOTAL Short Term Fatalities
Onsite Decon Wiste Decon Waste (Decon & Transportation)
100 5.12¢-03 6.10e-05 4.35¢-05 | 8.90c-06 | 6.08¢-05 | 5.29¢-03 1.74e-04
60 3.07¢-03 6.10e-05 | 4.35¢05 | 8.90e-06 | 6.08¢-05 | 325¢-03 1.74¢-04
30 1.54¢-04 8.20¢-05 4.35e05 | 1.19¢-05 | 6.08¢-05 | 3.52¢-04 1.98e-04
25 1.54¢-04 8.20¢-05 4.35¢-05 | 1.19c-05 | 6.08¢-05 { 3.52¢-04 1.98e-04
15 1.54¢-04 8.20¢-05 4.35¢-05 | 1.19¢-05 | 6.08¢-05 | 3.52¢-04 1.98¢-04
10 1.54¢-04 8.20e-05 4.35¢-05 | 1.19¢-05 | 6.08¢-05 | 3.52¢-04 1.98¢-04
3 1.56e-04 8.20e-05 435¢05 | 1.19¢-05 | 6.08¢05 | 3.54¢-04 1.98e-04

§.19¢-05 820e-05 | 4.35¢-05 | 1.19¢-05 | 6.08¢-05 | 2.50e-04

1.98e-04
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Table B.54.3 Impact and Cost Calcnlations - SS Manufacturer

. : . Structures Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 |per rom Fatal work 42008 |per

Exposure duration 70 |y Burial site 1600 |km per

Agricultural usage rate 2500 |m2 per Fatel 38608 [perkm

REFERENCE FACILITY SS Mannf - Structures

Residusl Dose Limit (mrems) Newe .| 100 [ 60 | 30 | 25 [ 15 | 10 3 1

Initial Dose Rate (mrem/y) 6.53¢+04 | 1.00c+02 | 6.00¢+01 | 3.00¢+00 | 3.006+00 | 3.00¢+00 | 3.00¢+00 | 3.00¢+00 [ 1.00¢+00
g Cumulative risk 316001 | 1.710:03 | 102603 | 5.120:05 | 5.12¢05 | 5.120:05 | 5.12¢05 | 5.19¢-05 | 1.73e05
g L Working Onsite - Mortality for Radiation Exposure

a Bm'!dingoocupmcy # persons 1 Facility area 6000 f2

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

Collective mortality 316601 | 1.71e:03 | 102603 | 5.120:05 | 5.12¢.05 | 5.12¢-05 | 5.12605 | 5.190:05 | 1.73e05

b. Building renovation # persons 2

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

Collective mortality 633¢01 | 3.416-03 | 205003 | 1.026.04 | 102004 | 1.02¢-04 | 1.026.04 | 1.04c-04 | 3.460-05

c. Total for working onsite

Residual Dose Limit (mrem/y) None | 100 60 0 | 25 15 10 3 1

Collective mortality 9.49e-01 | 5.126-03 | 3.07c-03 | 1.54¢-04 | 1.540:04 | 1.54¢-04 | 1.54c-04 | 1.56¢-04 | 5.19¢-05

96p1-

IL Performing Decon - Mortality for Radistion Exposure



Table B.54.3 Impact and Cost Calculations - SS Manufacturer

" Structures Case 3
S Residual Dose Limit (meeny) None | 100 60 30 25 15 10 3 1
=Y Bioshield person-tem 0 0 0 0000 | 0000 | 0000 { 0000 | 0.000 0

@ Surfaces person-fem 0 0122 | 042 | 0164 | 0164 | 0164 | 0164 | 0164 | 0.164

’ Collective mortality 0 6.10¢-05 | 6.10¢-05 | 8.20e-05 | 8.20e-05 | 820605 | 8.20¢-05 | 8.20e-05 | 8.200-05
IIL. Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure ~ 8.70e-02 person-rem per shipment
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Bioshicld volume (ft3) 0 0 0 0 0 0 0 0 0
Surfaces volume (ft"3) 0 107 107 118 118 118 118 118 118
Building waste shipments 0 1 1 1 1 1 1 1 1

&9 [Building waste person-rem 0 0087 | 0087 | 0087 | 0087 | 0087 | 0087 | 0087 | 0087

g Collective mortality 0 4.35005 | 4.35¢05 | 4.35¢-05 | 4.35¢-05 | 4.35¢-05 | 4.35¢-05 | 4.35¢-05 | 4.35¢-05

* |REFERENCE FACILITY SS Manuf - Structures
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 0 212 212 284 284 284 284 284 284
Collective mortality 0 8.90¢-06 | 8.906-06 | 1.19¢-05 | 1.19¢-05 | 1.19¢05 | 1.19¢-05 | 1.19¢-05 | 1.19¢-05
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 - 30 25 15 10 3 1
Total shipments (no washing) 0 1 1 1 1 1 1 1 1
Total distance (km) 0 1600 | 1600 | 1,600 | 1,600 { 1,600 | 1,600 | 1600 | 1,600
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Table B.54.4.1

Summary Costs for SS Manuf (§M)
Structures Case 3
Disposal Cost - SS0/113

R“id‘(';'m)”"‘“ Facility Decon | Survey TOTAL
100 $0.029 $0.027 $0.056
60 $0.029 $0.027 $0.056
30 $0.040 $0.027 $0.067
25 1 soow0 | soo27 $0.067
15 50040 $0.027 $0.067
10 $0.040 $0.027 $0.067
3 $0.040 $0.027 $0.067
1 | so040 $0.027 $0.067
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Table B.54.4.2

Summary Costs for SS Manuf ($M)

Structures Case 3

Disposal Cost - S350/ft3

Residual Dose Limit

pa— Facility Decon | Survey TOTAL
100 $0.061 $0.027 $0.088
60 $0.061 $0.027 $0.088
30 $0.075 $0.027 $0.102
25 $0.075 $0.027 $0.102

15 $0.075 $0.027 $0.102

10 $0.075 $0.027 $0.102

3 $0.075 $0.027 $0.102

1 $0.075 $0.027 ' $0.102
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Table B.54.5
Statistical Mortality - SS Manufacturer
Structures Case 3
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit .
(mrem/yr) . : -
Working | Perform § Transport | Perform J Transport TOTAL Short Term Fatalities
Onsite Decon Waste Decon Waste (Decon & Transportation)
100 5.12¢03 6.10¢-05 4.35¢-05 8.90¢-06 6.08¢05 ] 529003 1.74¢-04
60 3.07¢-03 6.10¢-05 4.35¢-05 8.90¢-06 6.08¢-05 325¢-03 1.74e-04
30 1.54e-03 | 6.10c-05 ]| 4.35¢05 | 890e-06 | 6.08¢05 | 1.71¢-03 1.74e-04
25 1.28¢-03 6.10¢-05 435005 8.90e-06 6.08¢-05 1.45¢-03 1.74e-04
15 7.680-03 8.20¢-05 4.359-05 1.19¢-05 6.08¢-05 2.75¢-04 1.98¢-04
10 768¢05 | 82005 | 4.35¢05 | 1.19¢05 | 6.08¢-05 | 2.75¢-04 1.98¢-04
3 7.79¢-05 | 820e-05 | 4.35¢05 ] 1.19¢05 | 6.08¢05 | 2.76e-04 198004
1 5.19¢-05 | 1.00e-04 | 435¢05 | 1.50e-05 | 6.08¢-05 | 2.71e-04 2.190-04
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Table B.54.6 Impact and Cost Calculations - SS Manufacturer

Structures Case 3

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 |perrem Fatal work rate 4.2¢-08 |per person-h

Exposure duration 70 y Burial site 1600 |km per shipment

Agricultural usage rate 2500 |m2 per Fatal transport 3.8¢-08 lperkm

REFERENCE fACILlTY SS Manuf - Structures

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 6.53e+04 | 1.00e+02 |6.00e+01 3.00e+01 2.50e+01 | 1.50¢+00 1.50e+00 1.50e+00 | 1.00e+00
Cumulative risk 3.16¢01 | 1.71e-03 | 1.02¢-03 5.12¢-04 427¢04 | 2.56¢-05 2.56e-05 2.600-05 | 1.73e-05
L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 1 Facility area 6000 f2

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Collective mortality 3.16e01 | 1.71e-03 | 1.02¢-03 5.12e04 4.27¢-04 | 2.56e05 2.56e-05 2.60¢-05 | 1.73e05
b. Building renovation # persons 2

Residual Dose Limit (mrem/y) [ None 100 60 30 " 25 15 10 3 1
Collective mortality 633¢-01 | 3.41e03 |2.05¢-03 1.02¢-03 8.53¢-04 | 5.12¢-05 5.12¢-05 5.19¢-05 | 3.46e-05
¢. Total for working onsite

Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Collective mortality 949¢01 | 5.120:03 | 307e03 1.54¢-03 1.28e03 | 7.68¢-05 7.68e-05 7.79¢-05 | 5.19¢-05

II. Performing Decon - Mortality for Radiation Exposure
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Table B.54.6 Impact and Cost Calculations - SS Manufacturer

Structures Case 3
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Bioshicld 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 0200
Collective mortality 0 6.10e-05 | 6.10e-05 6.10¢-05 6.10e-05 | 8.20¢-05 8.20e-05 8.20¢-05 | 1.00e-04
I Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure ~ 8.70¢-02 person-rem per shipment
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Bioshield volume (f1"3) 0 0 0 0 0 0 0 0 0
Surfaces volume (ft*3) 0 107 107 107 107 118 118 118 129
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 435005 | 4.35¢05 4.35¢-05 4.35¢05 | 4.35¢-05 4.35¢-05 4.35¢-05 | 4.35¢-05
REFERENCE FACILITY SS Manuf - Structures
IV. Performing Decon - Mortality for Accidents
. |Residual Dose Limit (mrem/y) | None 100 60 - 30 25 15 10 3 1
Bioshicld 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 | 8.90¢-06 8.90c-06 8.90e-06 | 1.19¢-05 1.19¢-05 1.19¢-05 | 1.50e-05
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mremy) | Nome 100 60 30 25 15 10 3 1
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Table B.54.6 Impact and Cost Calculations - SS Manufacturer

Structures Case 3
@m shipments (1o washing) 0 1 1 1 1 1 1 1 1
N
Total distance (km) 0 1,600 1,600 1,600 1,600 | 1,600 1,600 1600 | 1,600
Collective mortality 0 6.08¢05 |608e05| 608¢c05 | 608¢05 | 608e05| 6.08605 | 608005 | 6.08¢-05

08e-9'd
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Table B.54.7.1
Summary Costs for S§ Manuf (SM)

Structures Case 3

Disposal Cost - $50/t3
R“i"‘(':m)“m“ Facility Decon Survey TOTAL
100 $0.029 $0.027 $0.056
60 $0.029 $0.027 $0.056
30 $0.029 $0.027 $0.056
25 $0.029 $0.027 $0.056
15 $0.040 $0.027 $0.067
10 $0.040 $0.027 $0.067
.3 $0.040 $0.027 $0.067
B $0.050 - $0.027 $0.077 -
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Table B.54.7.2

Summary Costs for SS Maunuf ($M)

Structures Case 3
Disposal Cost - $350/i13

mam}mm Facility Decon Survey TOTAL
100 $0.061 $0.027 $0.088
60 $0.061 $0.027 $0.088
30 $0.061 $0.027 $0.088
25 50.061 $0.027 $0.088
15 $0.075 $0.027 $0.102
10 $0.075 $0.027 $0.102
3 $0.075 $0.027 $0.102
1 $0.089 $0.027 $0.116
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Table B.54.8

Statistical Mortality - SS Manufacturer

Structures Case 3
Mortality from Radiation Exposure Mortality from Accidents Short Term |
Residual Dose Limit Fatalities
(mem/yr) Work_ing Perform | Transport | Perform | Transport TOTAL Tmm‘t?on)
Onsitt | Decon | Waste | Decon | Waste
100 5.12¢:03 | 6.10c-05 | 435005 | 8.90c06 | 6.08¢05 | 529¢-03 1.74¢-04
- 60 3.07¢03 | 6.10e05 | 4.35¢-05 | 890e-06 | 6.08¢05 | 325003 1.74¢-04
30 1.540-03 | 6.10¢:05 | 435005 | 890006 | 6.08¢05 | 1.71003 1.740-04
25 128603 | 6.100:05 | 4.35¢-05 | 890606 | 608¢:05 | 1.45¢03 1.740.04
15 768004 | 6.10605 | 4.35¢-05 | 890e-06 | 6.08¢05 | 9.42¢-04 174004
10 5.12005 | 820005 | 435005 | 119005 | 608605 | 24904 | 198c04
3 5.19¢-05 | 8.20c-05 | 4.35¢-05 | 1.19¢05 | 6.08c05 | 2.50e-04 1.986-04
1 519005 | 100004 | 435005 | 150005 | 608005 | 271e04 2.19¢-04
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Table B.54.9 Impact and Cost Calculations - SS Manufacturer

Structures Case 3

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 |perrem Fatal work 4.2¢-08 lper
Exposure duration 70 y Bunial site 1600 |km per
Agricultural usage rate 2500 m2 per person Fatal 3.8¢-08 |perkm
REFERENCE FACILITY SS Manuf - Structures
Residual Dose Limit (inrem/y) None 100 60 30 25 15 10 3 1

6.53¢+04 1.00e+02 | 6.00e+01 | 3.00e+01 | 2.50e+01 | 1.50¢+01 } 1.00e+00 | 1.00e+00 | 1.00c+00
Initial Dose Rate (inrem/y) 3.16¢-01 1.71e-03 1.02¢-03 5.12¢e-04 42704 2.56e-04 | 1.71e-05 | 1.73¢-05 | 1.73¢-05
Cumulative risk
a. Building occupancy # persons 1 Facilityarea)| 6,000 |ft2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 3.16¢-01 1.71e-03 1.02¢-03 5.12¢-04 4.27¢-04 2.56¢-04 | 1.71e-05 | 1.73¢-05 | 1.73e-05
b. Building renovation # persons 2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.33¢-01 3.41e-03 2.05¢-03 1.02¢-03 8.53¢-04 5.12¢-04 | 3.41e-05 | 3.46c-05 | 3.46e05
¢. Total for wc;rking onsite
Residual Dose Limit (nrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 9.49¢-01 5.12¢-03 3.07¢-03 1.54¢-03 1.28¢-03 7.68¢-04 | 5.12e-05 [ 5.19¢-05 | 5.19¢-05
II. Performing Decon - Mortality for Radiation Exposure
Residual Dose Limit (meemy) None 100 60 30 25 15 10 3 1
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Table B.54.9 Impact and Cost Calcnlations - SS Manufacturer

Structures Case 3

Bioshicld person-rem 0 0 0 0.000 0.000 0.000 0000 | 0.000 0
Surfaces person-rem 0 0.122 0.122 0.122 0.122 0.122 0.164 0.164 | 0200
Collective mortality 0 6.10005 | 6.10e:05 | 6.100:05 | 610005 | 6.100:05 | 820005 | 8.20e05 | 1.00004
ML Transporting Waste - Mostality for Radiation Exposure
Waste shipment exposure 8.700-02|person-rem
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Bioshield volume ("3) 0 0 0 0 0 0 0 0 0
Surfaces volume (f"3) 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 0087 | 0087 | 0.087
Coflective mortality 0 1435005 | 435005 | 435005 | 435605 | 435005 | 435005 | 435005 | 435005
REFERENCE FACILITY SS Manuf- Structures
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
Sutfaces person-h 0 212 212 212 212 212 284 284 356
Collective mortality 0 890c06 | 890¢06 | 890006 | 890c-06 | 8.90e06 | 1.19¢-05 | 1.19¢-05 | 1.50e-05
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 1 1 1 1 1 1 1 1
Total distance (km) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600
Collective mortality 0 608605 | 608c05 | 60805 | 608005 | 6.08c05 | 608605 | 6.086-05 | 6.080.05
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Table B.54.10.1
Sununary Costs for SS Manuf (SM)
Structures Case 3

Disposal Cost - SS/ft3
R““’E‘:um““““ Tty 1 Survey TOTAL
100 $0.029 $0.027 $0.056
60 $0.029 $0.027 $0.056
30 © $0.029 $0.027 $0.056
25 $0.029 $0.027 $0.056
15 $0.029 $0.027 $0.056
10 $0.040 $0.027 $0.067
3 $0.040 $0.027 $0.067
1 $0.050 $0.027 $0.077
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Table B.54,10.2
Summary Costs for SS Manuf (SM)
Structures Case 3
Disposal Cost - $350/13

me)”‘““ Facility Decon | Survey TOTAL

100 $0.061 $0.027 $0.088

60 $0.061 $0.027 $0.088

30 $0061 | $0.027 $0.088

25 $0.061 $0.027 $0.088

15 $0.061 $0.027 $0.088

10 $0.075 $0.027 $0.102

3 $0.075 $0.027 $0.102
1 $0.089 $0.027 $0.116
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Table B.55.1
Incremental Impacts - Rare Metal Extraction Facility - Structures Case 1
Preacat Value Cost Cost (SM) per Net Health Benefit
. ($M) Long-Term | Short-Term
Residual Dose Rate - Fatalities | Fatalifies | Vet Health f— -
Reduction (mrem/yr) | Disposal | Disposal | Fatalit Benefit | Disposal Disposal
@ssom| @ Averted | Incurred @ $50/3 @ $350/3

60 < 25 $1.019 | $1.372 | 1.07¢+00 | 243¢03 | 1.07c+00 | $0.954 $1.284

25 <15 $1.000 | $1.353 | 4.46¢-01 | 243¢03 | 443601 | $2255 $3.051

15 <3 $1.070 | $1423 | 2.67¢01 | 243003 | 2.65¢01 | $4.039 $5.371
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Table B.55.2
Statistical Mortality - Rare Metal Extraction Facﬂfty
Structures Case 1 :
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit
( ¥0 . Working | Perform Transport Perform Transport TOTAL Short [DTenn anmm
Onsite Decon Waste Decon Waste Transportation)
100 1.79¢+00 23903 20304 } 3.49c04 8.51e04 1.79¢+00 3.79¢-03
60 1.07¢+00 2.39¢-03 2.03e-04 3.49¢04 8.51e-04 1.07e+00 3.79¢-03
30 5.36e-01 2.39¢-03 2.03¢-04 3.49¢-04 8.51¢-04 5.39¢-01 3.79¢-03
25 402¢04 | 43103 24704 6.29¢-04 1.03¢-03 6.62e-03 622¢-03
15 402¢04 | 431e-03 24704 6.2%¢-04 1.03e-03 6.62¢-03 6.22e-03
10 4.020-04 - 4.31¢03 24704 6.29¢-04 1.03¢-03 6.62¢-03 6.22¢03
3 » 4.02¢-04 43103 247¢04 | 62904 1.03¢-03 6.62¢-03 622¢-03
1 4,02¢-04 4.31e-03 247¢04 6.29¢-04 1.03e-03 6.62¢-03 62203 -




Table B.55.3 Impact and Cost Calculations - Rare Metal Extraction Facility
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Structures Case 1

GENERIC ASSUMPTIONS:

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

Exposure duration 70 ly Burial site 1600  [km per

Agricultural usage rate 2500 {m2 per Fatal 3.8¢-08 |perkm

REFERENCE FACILITY Rare Metal Extraction Facility - Structures

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

Initial Dose Rate (mremv/y) 1.97¢+05 | 1.00¢+02 | 6.00¢+01 | 3.00¢+01 | 2.25¢-02 | 225¢-02 | 2.25¢-02 | 2.25¢-02 | 2.25¢-02
giCnmulativc risk 6.89¢+00 | 3.50e-03 | 2.10¢-03 | 1.05¢-03 | 7.88¢-07 | 7.88e-07 | 7.88e-07 | 7.88¢-07 | 7.88¢-07
'-'oé L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 500 Facility area 150,000 f2

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

Collective mortality 3.44¢+03 | 1.75¢+00 | 1.05¢+00 | 5.25¢-01 | 3.94¢c-04 | 3.94e-04 | 3.94e-04 | 3.94c-04 | 3.94e-04

b. Building renovation # persons 10

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

Collective mortality 6.89¢+01 | 3.50e-02 | 2.10¢-02 | 1.05¢02 | 7.88¢-06 | 7.88¢-06 | 7.88e-06 | 7.88¢-06 | 7.88¢-06

¢. Total for working onsite

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

Collective mortality .| 3.51e+03 | 1.79¢+00 | 1.07e+00 | 5.36¢-01 | 4.02e-04 | 4.02e-04 | 4.02e-04 | 4.02¢-04 | 4.02¢-04

I1. Performing Decon - Mortality for Radiation Exposure




Table B.55.3 Impact and Cost Calcnlations - Rare Metal Extraction Facility

Structures Case 1
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 4783 | 4783 | 4783 | 8623 | 8623 | 8623 | 8623 | 8623
Collective mortality 0 |239¢03 | 239603 | 2.39-03 | 431¢-03 | 4.31¢03 | 43103 | 431c-03 | 431603
IIL. Transporting Waste - Mortality for Radiation Exposure
'Waste shipment exposure ~ 2.90e-02 person-mn per shipment
Residual Dose Limit (mremy) 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 Y] 17 17 17 17
| Building waste person-rem 0 0406 | 0406 | 0406 | 0493 | 0493 | 0493 | 0493 | 0493
E Collective mortality 0 | 203c04 | 2.03¢-04 | 2.03¢-04 | 247004 | 247004 | 2.47¢-04 | 2.476-04 | 2.470-04
~2[REFERENCE FACILITY Rare Metnl Extraction Facllity - Structures
IV. Performing Decon - Mortality for Accidents _ _ v
Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Surfaces person-h 0 8304 | 8304 | 8304 | 14971 | 14971 | 14971 | 14971 | 1497
Collective mortality 0 | 349004 | 3.490:04 | 349004 | 629004 | 629¢04 | 629¢-04 | 6.29¢-04 | 6.29¢-04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
. | Total shipments (no washing) 0 14 14 14 17 nm 1 17 17
Total distance (km) 0 22,400 | 22,400 | 22,400 | 27200 | 27200 | 27200 | 27200 | 27200
Collective mortality 0 | 851e-04 | 8.51e-04 | 8.51e-04 | 1.03¢-03 | 1.03¢-03 | 1.03¢-03 | 1.03c03 | 1.030-03

96v1-
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Table B.55.4.1

Summary Costs for Rare Metal Extraction Facility (SM)

Structures Case 1
Disposal Cost - $50/ft3
R“""(':Im)““‘“ Facility Decon Survey TOTAL
100 s1281 | 5009 $1377
60 $1.281 $0.09 $1377
30 $1.281 $0.096 $1377
25 $2277 $0.119 $2.39
15 $2277 $0.123 $2.400
10 $2277 $0.123 $2.400
3 $2277 $0.197 $2474
1 $2271 $0.197 $2474
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Table B.55.4.2
Summary Costs for Rare Metal Extraction Facility (SM)
Stractures Case 1
Disposal Cost - $350/1t3
R”“"(‘m)“““‘ Facility Decon | Survey TOTAL
100 82797 $0.096 $2.893
.60 $2.797 $0.096 $2.893
3 - | s2m $0.096 $2.893
25 1 saa46- $0.119 $4.265
s $4.146 $0.123 $4.269
10 $4.146 $0.123 $4.269
3 | sa1as | s0a97 $4343
1 Csa146 | 50197 $4343




96V 1-DNINN

voe-4'd

Table B.55.5

Statistical Mortality - Rare Metal Extraction Facility

Structures Case 1
Mortality from Radiation Exposure Mortality from Accidents
Residual Dosé Limit
( ¥ Wortking Perform Transport Perform Transport TOTAL Short Term F;@m
Onsite Decon Waste Decon Waste (Decon .
Transpoitation)

100 1.79¢+00 2.39¢-03 2.03e-04 3.49¢-04 8.51¢-04 1.79¢+00 3.79¢-03

60 1.07¢+00 239¢-03 2.03e-04 3.49¢-04 8.51¢-04 1.07¢+00 3.79¢-03

30 5.36e-01 2.39¢-03 2.03e-04 3.49¢-04 8.51¢-04 5.39¢01 3.79¢-03

25 4.46¢-01 2.39¢-03 2.03e-04 3.49e-04 8.51e-04 4.50e-01 3.79e-03

15 4.02¢-04 431e-03 2.47¢-04 6.29¢-04 1.03¢-03 6.62¢-03 6.22¢-03

10 4.02¢-04 431e-03 | 247e04 629¢-04 1.03¢-03 6.62¢-03 62203

3 4.02¢-04 431e-03 247¢04 6.29¢-04 1.03e-03 6.62¢-03 6.22e-03

1 4.02¢-04 4.31¢-03 2.47¢-04 629e-04 1.03e-03 6.62¢-03 6.22¢-03
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Table B.55.6 Impact and Cost Calculations - Rare Metal Extraction Facility

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00¢-04 |perrem Fatal work 42¢08 |per

Exposure duration 70 y Burial site 1600  {km per

Agricultural usage rate _ 2500  {m2 per Fatal 3.8¢08 |perkm

REFERENCE FACILITY Rare Metnl Extraction Facility - Structures

Residusl Dose Limit (mremsy) Noe | 100 | 60 | 30 | 25 15 | 10 3 1
Initial Dose Rate (mrem/y) 1.97¢+05 | 1.00e+02 | 6.00e+01 | 3.00e+01 | 2.50¢+01 2.259-02 225e02 | 225¢02 | 225002
Cumulative risk 6.89e+00 | 3.50¢-03 2.100-03 1.05¢-03 | 8.75¢-04 | 7.88¢-07 | 7.88¢07 | 7.88¢-07 | 7.88¢-07
L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 500 Facility area 150,000 fi2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 3.44¢+03 §1.75¢+00 | 1.05¢+00 | 525¢-01 | 4.38¢-01 | 3.94e-04 | 3.94¢-04 394004 | 3.94c-04
b. Building renovation # persons 10

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.89¢+01 | 3.50e-02 | 2.10e-02 | 1.05¢-02 | 8.75¢-03 | 7.88¢-06 | 7.88¢06 | 7.88¢-06 | 7.88¢-06
c. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 .10 3 1
Collective mortality 3.51c+03 | 1.79¢+00 | 1.07¢+00 | 536001 | 446601 | 4.02¢-04 | 4.02¢-04 | 4.02¢-04 | 4.02¢-04
11. Performing Decon - Montality for Radiation Exposure

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

v
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Table B.55.6 Impact and Cost Calculations - Rare Metal Extraction Facility

Surfaces person-rem 0 4783 | 4783 | 4783 | 4.783 8.623 8.623 8.623 8.623
Collective mortality 0 2.39¢-03 | 2.39¢-03 | 2.39¢-03 | 2.39¢-03 | 4.31e-03 | 4.31e-03 | 4.31e-03 | 4.31¢-03
L Transporting Waste - Mortality for Radiation Exposure

Wasie shipment exposure ~ 2.90¢-02 person-rem per shipment

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces volume (t*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-rem 0 0.406 0.406 0.406 0.406 0.493 0.493 0.493 0.493
Collective mortality 0 2.03¢-04 | 2.03¢-04 | 2.03¢-04 | 2.03e-04 | 2.47¢-04 | 2.47¢-04 | 2.47¢-04 | 2.47¢-04
REFERENCE FACILITY Rare Metal Extraction Facility - Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 .. 3 1
Surfaces person-h o 8,304 8,304 8,304 8,304 14,971 14,971 14,971 14971
Collective mortality 0 3.49¢-04 | 3.49¢-04 | 3.49¢-04 | 3.49¢-04 | 629¢-04 | 629¢-04 | 6.29¢-04 | 6.29c-04
V. Transpoiting Waste - Mortality for Accidents

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 14 14 14 14 17 17 17 17
Total distance (k) 0 22,400 | 22,400 | 22,400 | 22400 | 27,200 | 27,200 | 27,200 27,200
Collective mortality 0 8.51e-04 | 8.51¢-04 [ 8.51¢-04 | 8.51e-04 | 1.03c-03 | 1.03e-03 | 1.03¢-03 | 1.03¢-03
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Table B.55.7.1

Summary Costs for Rare Metal Extraction Facility (SM)

Structures Case 1

Disposal Cost - $50/1t3
Rm‘g;:m)““‘“ FacilityDecon |  Survey TOTAL
100  s1281 - | s0096 $1377
60 5128 $0.096 $1377
1 $1281 $0.096 §1377
25 $1.281 $0.119 $1.400
15 $2217 $0.123 $2.400
10 $2.277 $0.123 © $2400
3 $2.277 $0.197 $2.474
1 $2277 | $0.197 $2474
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Table B.55.7.2
Summary Costs for Rare Metal Extraction Facility (SM)

Structures Case 1

Disposal Cost - $350/(t3

R"i"m)“"‘“ Facility Decon |  Survey TOTAL
100 $2.797 $0.096 $2.893
60 $2.797 $0.096 $2.893
30 $2.797 $0.096 $2.893
25 $2.797 $0.119 $2.916
15 $4.146 $0.123 $4.269
10 $4.146 $0.123 $4.269
3 $4.146 $0.197 ' $4.343
1 $4.146 $0.197 $4.343
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Table B.55.8
Statistical Mortality - Rare Metal Extraction Facility
o "~ Structures Case 1 v .
J Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit :
(mrem/yr) Working | Perform | Transport | Perform | Transport | oo ShmmT“m ranites
Onsite Decon Waste Decon Waste .
Transportation)
100 1.79¢+00 239003 ] 2.03¢-04 § 3.49¢-04 8.51e-04 1.79¢+00 3.79¢-03
60. 1.07¢+00 | 2.39¢-03 | 2.03¢-04 | 3.49¢-04 8.51¢-04 1.07¢+00 3.79¢-03
30 5.36¢-01 23903 | 2.03e-04 | 3.490-04 8.51e-04 5.3%9-01 3.79¢-03
25 4.460-01 239¢03 | 203e-04 | 3.49c-04 8.51e04 4.500-01 3.79¢-03
15 2.68¢01 23903 | 2.03¢-04 | 3.49¢-04 8.51e-04 2.72¢-01 3.79¢-03
10 402004 | 431003 | 247¢.04 | 629004 | 103003 | 662003 622003
3 4.02¢-04 431e-03 | 247e-04 | 62904 1.03e-03 6.62¢-03 6.22¢-03
1 4.02¢-04 43103 | 247¢04 | 62904 1.03¢-03 6.62¢-03 6.22¢03




96V 1-DIANN

ooV-4'd

Table B.55.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 1

GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site 1600  |km per

Agricultural usage rate 2500 |m2per Fata] 3.8¢-08 (perkm

REFERENCE FACILITY Rare

Residual Dose Limit (mrem/y) None 100 60 30 25 15 - 10 3 1
Initial Dose Rate (mrem/y) 1.97¢+05 |1.00e+02 | 6.00e+01 | 3.00¢+01 | 2.50e+01 | 1.50e+01 | 225¢-02 | 2.25e-02 225¢-02
Cumulative risk 6.89¢+00 | 3.50e-03 | 2.10e-03 | 1.05¢-03 | 8.75¢-04 | 5.25¢-04 | 7.88¢-07 | 7.88¢-07 7.88¢-07
L. Working Onsite - Mortality for Radiation Exposute

a. Building occupancy # persons| 500 Facility area] 150,000 |ft2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 3.44¢+03 | 1.75¢+00| 1.05¢+00 | 5.25¢-01 | 4.38¢01 | 2.63e-01 | 3.94e-04 | 3.94e-04 3.94¢-04
b. Building renovation # persons| 10

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.89¢+01 | 3.50e02 | 2.10e-02 | 1.05¢-02 | 8.75¢-03 | 5.25¢-03 | 7.88¢-06 | 7.88¢-06 7.88¢-06
¢. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 35103 | 1.79¢+00| 1.07e+00 | 536eD1 | 4.46¢-01 | 2.68¢-01 | 4.02¢-04 | 4.02¢-04 4.02¢-04
IL Performing Decon - Mortality for Rediation Exposuse

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
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Table B.55.9 Impact and Cost Calcnlations - Rare Metal Extraction Facility

Structures Case 1
Surfaces person-rem 0 4783 | 4783 | 4783 | 4783 | 4783 | 8623 8623 8.623
Collective mortality 0 239603 | 239¢03 | 2.39¢-03 | 2.39¢03 | 239¢03 | 43103 | 431c-03 | 431e03
IIL Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposure 2.90¢-02|person-re
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces 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 0406 | 0406 | 0406 | 0406 | 0406 | 0493 0.493 0.493
Collective mortality 0 |203c04| 203004 | 2.03604 | 203004 | 203c04 | 247604 | 247604 | 247604
REFERENCE FACILITY Rare Metal Extraction Facility - Structures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mrem/y) None | 100 60 30 25 15 10 3 1
Surfaces person-h 0 8304 | 8304 | 8304 | 8304 | 8304 | uom | uom 14971
Collective mortality 0 349004 | 349c-04 | 3.490-04 | 349004 | 349604 | 629004 | 629¢-04 | 629004
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 14 14 14 14 14 n 17 17
Total distance (km) 0 22400 | 22400 | 22400 | 22400 | 22400 | 27200 | 27200 27,200
Coflective mortality 0 8.51c-04 [ 8.51004 | 8.51c04 | 8.51604 | 8.51e04 | 1.03¢03 | 1.03¢03 | 1.03603
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Table B.55.10.1
Sununary Costs for Rare Metal Extraction Facility (SM)
Structures Case 1

Disposal Cost - $50/6t3
mm)mt Tty | Survey TOTAL
100 $1281 $0.096 $1377
60 $1281 $0.096 $1377
30 $1281 $0.096 $1377
25 $1281 $0.119 $1.400
15 $1.281 $0.123 $1.404
10 $2277 $0.123 $2.400
3 $2277 $0.197 $2474
1 $2277 $0.197 $2.474
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Table B.55.10.2

Seammary Costs for Rare Metal Extraction Facility ($M)

Structures Case 1
Disposal Cest - S3S0/03

m) Facility Decon | Survey TOTAL
100 $2.797 $0.096 $2.893
60 $2.797 $0.096 $2.893
30 $2.797 $0.096 $2.893
25 $2.797 $0.119 $2916
15 $2.797 $0.123 $2.920
10 $4.146 $0.123 $4.269
3 $4.146 $0.197 $4.343
1. | sau46 - $0.197 $4343
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Table B.56.1
Incremental Inpacts - Rare Metal Extraction Facility - Structures Case 2
toal Dose Rate Present Value Cost SM) | | - 0 e NetHeatth Cost (SM) per Net Health Benefit
Redl Rosid i o/ Disposal Disposal Fatalities Fatalities Benefit Disposal Disposal
uction (mrem/yr) | @ §50/3 | @$350/83 | Averted | Incumed @ SS0/3 @ $350/113
60 < 25 $1.019 $1372 105601 | 243¢03 | 10301 | $9.938 $13.381
25 <15 $1.000 $1.353 437e+02 | 243¢+03 | 4.13¢+02 | $24.222 $32.772
15< 3 $1.070 $1.423 262c+02 | 243¢+03 | 238e+02 | $44.987 $59.829
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Table B.56.2

Statistical Mortality - Rare Metal Extraction Facility
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Stractures Case 2
_ Momlit}; from Radiation Exposure Mmmmmmm
Residual Dose Limit — .
(mrem/yr) Working | Perfform | Transport | Perform | Transport TOTAL Shortm: :?Iiﬁes
Onsite | Decon | Waste ‘| Decon | Waste Transportation)

100 1.75¢01 239¢03 | 2.03¢04 | 34904 | 851¢-04 | 1.79¢01 3.79¢-03

60 1.05¢-01 23%03 | 20304 | 34904 | 85104 | 1.09¢01 3.79¢-03

30 525002 | 23903 | 203¢04 | 34904 | 851604 | 563002 3.790-03

25 3.94¢-05 431003 | 247004 | 629¢04 | 1.03¢-03 | 626e03 6.22¢-03

15 3.940-05 431e03 | 247¢04 | 629004 | 1.030-03 | 626e03 6.22¢-03

10 3.94¢-05 431e-03 247c04 | 629¢04 | 1.03¢-03 | 62603 622¢03

3 3.94¢-05 431603 | 247004 | 62904 | 1.03e-03 | 626¢-03 6.22¢-03

1 3.94¢-05 431003 | 247¢04 | 629004 | 1.03¢-03 | 6.26¢03 6.22¢-03
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Table B.56.3 Impact and Cost Calculations - Rare Metal Extraction Facility

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e-04 {per rem Fatal work 4.2¢-08 |per

Exposure duration 70 |y Burial site 1600 |km per

Agricultural usage rate 2500 (m2 per Fatal 3.8¢08 |perkm

REFERENCE FACILITY Rare Metal Extraction Facility - Structures

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.9‘}e+05 1.00e+02 | 6.00¢+01 | 3.00¢+01 | 2.25¢-02 | 2.25e-02 | 2.25¢-02 | 225¢-02 | 2.25¢-02
Cumulative risk 6.89¢+00 | 3.50¢-03 { 2.10e-03 | 1.05¢-03 | 7.88¢-07 | 7.88¢-07 | 7.88¢-07 | 7.88¢-07 | 7.88¢-07
L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 40 Facility area 150,000 f2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 2.76e+02 | 1.40¢-01 | 8.400-02 | 4.20¢-02 | 3.15¢-05 | 3.15¢-05 | 3.15¢-05 | 3.15¢-05 | 3.150-05
b. Building renovation # per‘sons 10

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.89¢+01 | 3.50e-02 | 2.10e-02 | 1.05¢-02 | 7.88¢-06 | 7.88¢-06 | 7.88¢-06 | 7.88¢-06 | 7.88¢-06
<. Total for working onsite

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality ,|3:44e+02 | 1.75¢-01 | 1.05¢-01 | 525¢-02 | 3.94¢-05 | 3.94¢-05 | 3.940-05 | 3.94¢-05 | 3.94¢-05

IL. Performing Decon - Mortality for Radiation Exposure
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Table B.56.3 Impact and Cost Calcnlations - Rare Metal Extraction Facility
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 4783 | 4783 | 4783 | 8623 | 8623 | 8623 | 8623 | 8623
Collective mortality 0 |239¢03 | 239603 | 2.390-03 | 431003 | 431603 | 431c-03 | 4.31c-03 | 431¢-03
TIL 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 1
Surfaces volume (R"3) 0 0 0 0 6232 | 6232 | 6232 | 6232 | 6232
Building waste shipments 0 14 14 14 17 17 17 17 17
Building waste person-rem 0 0406 | 0406 | 0406 | 0493 | 0493 | 0493 | 0493 | 0493
Collective mortality 0 | 203¢04 | 203¢-04 | 203004 | 2.47¢-04 | 2.47¢-04 | 2.470-04 | 2.47e-04 | 2.47¢-04
REFERENCE FACILITY Rare Metal Extraction Facility - Structures
IV. Performing Decon - Mortality for Accidents
Residual Dose Limit (mrem/y) None . | . 100 60 30 25 15 10 3 1
Surfaces personh 0 | 8304 | 8304 | 8304 | 14971 | 1497 | 149711 | 14911 | 14971
Collective mortality 0 | 349604 | 3.49¢04 | 3.49¢-04 | 629004 | 629604 | 6:29¢-04 | 6.29¢-04 | 6.29¢-04
V. Transporting Waste - Mortality for Accidents |
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 14 14 14 17 17 17 17 17
Total distance (km) 0 22400 | 22400 | 22400 | 27,200 | 27,200 | 27,200 | 27,200 | 27,200
Collective mortality 0 | 851004 | 8.51c-04 | 851004 | 1.030-03 | 1.03¢-03 | 1.03e-03 | 1.03¢-03 | 1.03¢-03
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Table B.56.4.1
Summary Costs for Rare Metal Extraction Facility (M)
Structures Case 2
Disposal Cost - $50/ft3

mm)umn Facility Decon | Survey TOTAL
100 $1.281 $0.096 $1377
60 $1.281 $0.096 $1377
30 $1.281 $0.096 $1377
25 $2277 $0.119 $2.396
15 $2277 $0.123 $2.400
10 $22717 $0.123 $2.400
3 $227 $0.197 $2474
1 $227 $0.197 $2.474
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Table B.56.4.2
Summary Costs for Rare Metal Extraction Facility (SM)
Structures Case 2
Disposal Cost - $350/1t3

R”"'Z’;:m)h““‘ FecilityDecon | Survey TOTAL
100 $2.797 $0.096 $2.893
60 _ $2797 |  $0.09 $2.893
30 - $2.797 $0.096 $2.893
25 sai46 | soan9 $4.265
15 : $4.146 $0.123 $4.269
10 ] sau6 - $0.123 $4.269
37 $4146 | $0197 $4.343
1 s4146 | 0197 $4.343
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Table B.56.5

Statistical Mortality - Rare Metal Extraction Facility

Structures Case 2
Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit
(mrem/yr) Working | Perform | Transpost | Perform | Teamspon | . smm alifies
Onsite Decon Waste Decon Waste T ion)

100 1.75¢-01 23903 2.03e-04 3.49e¢-04 8.51c04 1.79¢-01 3.79¢-03

60 105601 | 239¢03 | 20304 | 34904 | 851004 | 1.09¢01 3.79¢-03

30 5.25¢02 2.39¢-03 2.03¢-04 34904 8.51¢-04 5.63c02 3.79¢03

25 4.38¢02 2.39¢03 2.03e-04 3.49¢-04 8.51e-04 4.75¢-02 3.79¢-03

15 3.94¢-05 431e-03 24704 | 6.29¢-04 1.03¢-03 6.26¢-03 6.22¢-03

10 3.94e-05 4.31¢03 247¢-04 6.29¢-04 1.03¢-03 6.26e-03 62203

3 3.94¢-05 431e03 247e04 6.29¢-04 1.03e-03 6.26¢-03 6.22¢03

1 394605 | 431e03 | 24704 | 629004 | 10303 | 626e-03 6.220-03
{ 2 L \
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Table B.56.6 Impact and Cost Calcnlations - Rare Metal Extraction Facility

Structures Case 2 '
GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00c-04 {per rem Fatal work 42008 [per
Exposure duration 0 |y Burial site 1600 {km per
Agricultural usage rate 2500 |m2 per Fatal 3.8¢-08 perkm
REFERENCE FACILITY Rare Metal Extraction Facility - Stractures |
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.97¢+05 | 1.00e+02 | 6.00¢+01 | 3.00e+01 | 2.50¢+01 | 2.25¢-02 | 2.25¢-02 | 2.25¢-02 | 225602
Cumulative sisk 6.89¢+00 | 3.500-03 | 2.10603 | 1.05603 | 8.75¢-04 | 7.88¢-07 | 7.88¢-07 | 7.88¢-07 | 7.88¢-07
L Working Onsite - Mortality for Radistion Exposure |
a_ Building occupancy # persons 40 - Facility area 150,000 f2
Residus! Dose Limit (mrem/y) Nome | 100 | 60 | 30 | 2 s | w0 3 gl
Collective mortality 2766402 | 140601 | 840002 | 420002 | 3.50002 | 3.15005 | 3.15005 | 3.15605 | 3.15005
b. Building renovation #persons 10
Residual Dose Limit (mfem/y) None 100 60 30 25 15 10 3 1
Coflective mortality 6.89¢+01 | 3.500-02 | 2.106-02 | 1.050-02 | 8.75¢-03 | 7.88¢-06 | 7.88¢-06 | 7.88¢-06 | 7.88¢-06
¢. Total for working onsite
Residual Dose Limit (mremyy) None 100 60 30 25 15 10 3 1
Collective mortality 3.44c+02 | 175601 | 1.05¢-01 | 525602 | 4.38¢-02 | 3.94¢-05 | 3.94¢-05 | 3.94¢-05 | 3.94e-05

IL Performing Decon - Mortality for Radiation Exposure
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Table B.56.6 Impact and Cost Calculations - Rare Metal Extraction Facility

Structures Case 2

Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 4783 | 4783 | 4783 | 4783 | 8623 | 8623 | 8623 | 8623
Collective mortality 0 | 23903 | 239¢-03 | 239¢03 | 2.39¢-03 | 4.31c-03 | 431603 | 43103 | 43103
TIL Transporting Waste - Mortality for Radiation Exposure
Waste shipment exposute ~ 2.90¢-02 person-rem per shipment
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Surfaces volume (f3) 0 0 0 0 0 6232 | 6232 | 6232 | 6232
Building waste shipments 0 14 14 14 14 17 17 17 17
Building waste person-rem 0 0406 | 0406 | 0406 | 0406 | 0493 | 0493 | 0493 | 0493
Collective mortality 0 | 203c04 | 2.03¢-04 | 2.03¢-04 | 2.03¢-04 | 2.47¢-04 | 2.47¢-04 | 2.47e04 | 2.47¢-04
REFERENCE FACILITY Rare Metal Extraction Facility - Structures
IV. Performing Decon - Mottality for Accidents
Residual Dose Limit (mrem/y) Nosie 100 60 30 25 15 10 3 1
Surfaces person-h 0 8304 | 8304 | 8304 | 8304 | 14971 | 14971 | 14971 | 14971
Collective mortality 0 | 349c04 | 3.49¢-04 | 3.49¢-04 | 3.490-04 | 6.29¢-04 | 629¢-04 | 6.29e-04 | 6.29¢-04
V. Transporting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 14 14 14 14 17 17 17 17
Total distance (km) 0 22400 | 22,400 | 22,400 | 22,400 | 27200 | 27200 | 27,200 | 27,200
Collective mortality | 0 | 85104 | 851004 | 8.51c04 | 8.51e04 | 1.03603 | 1.03¢-03 | 1.03¢-03 | 1.03¢-03

{: ~ %
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Table B.56.7.1
Summary Costs for Rare Metal Extraction Facility (M)
Structures Case 2
Disposal Cost - S50/ft3
R"""‘(‘;'m)”“‘“  FacilityDecon | Survey TOTAL
100 $1281 $0.096 $1377
60 . f st2a; ~ $0.096 $1.377 -
30 $1281 $0.096 $1377
25 | $1.281 $0.119 $1.400
15 $2277 $0.123 $2.400
10 $2277 $0.123 $2.400
3 Ts2217. | soa97 $2.474
1 $2277 $0.197 $2.474




Table B.56.7.2

96¥1-DANN

Summary Costs for Rare Metal Extraction Facility ($M)
Structures Case 2
Disposal Cost - $350/it3

yiv-a'd

R‘“dz‘;'f?n‘:ly“)@‘ Facility Decon | Survey TOTAL
100 $2.797 $0.096 $2893
60 $2.797 $0.096 $2.803
30 $2.797 $0.09% $2.893
25 $2797 $0.119 $2916
15 $4.146 $0.123 $4.269
10 $4.146 $0.123 $4.269
3 $4.146 $0.197 $4.343
1 $4.146 $0.197 $4343

{» -
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" Table B.56.8
Statistical Mortality - Rare Metal Extraction Facility
Structures Case 2
Mortafity from Radiation Exposure Mortality from Accidents
Residual Dose Limit : '
(mrem/yr) - Working Perform Transport Perform Transpost TOTAL smme Fz:nlmes
- Onsite Decon Waste Decon Waste Transpostation)
100 175601 | 239¢03 | 20304 | 349¢04 | 851004 | 1.79c01 3.79¢-03
60 105¢01 | 239603 | 203c04 | 349004 | 851c04 | 10901 3.79¢-03
30 525¢02 | 239¢03 | 20304 | 349¢04 | 851c04 | 563¢02 3.79¢-03
25 438602 | 239003 | 20304 | 349¢04 | 851004 | 475¢02 3.79¢-03
15 263002 | 239003 | 203004 | 349c04 | 85104 | 3.00002 3.79¢-03
10 394005 | 431003 | 247604 | 62904 | 103003 | 626¢03 622003
3 394005 | 431003 | 247004 | 629004 | 10303 | 626003 | 622603
1 394¢05 | 43103 | 247c04 | 629004 | 103003 | 626003 6.22¢-03
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Table B.56.9 Impact and Cost Calculations - Rare Metal Extraction Facility

Structures Case 2

GENERIC ASSUMPTIONS:
Fatal cancer risk rate 5.00¢-04 |perrem Fatal work rate 4.2¢-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 3.8¢-08 |perkm
REFERENCE FACILITY Rare Metal Extraction Facility - Structures
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Initial Dose Rate (mrem/y) 1.97¢t05 | 1.00c+H02 [6.00¢+01 3.00e+01 2.50e+01 | 1.50c+01 2.25¢-02 225¢02 | 2.25¢-02
Cumulative risk 6.89¢+00 3.50e-03 2.10¢-03 1.05¢-03 8.75¢04 | 5.25¢-04 7.88e-07 7.88¢-07 | 7.88¢-07
1. Working Onsite - Mortality for Radiation Exposure
a. Building occupancy # persons 40 Facility arca 150,000 fi2
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 2.76¢+02 1.40¢-01 8.40¢-02 4.20e-02 3.50e-02 | 2.10¢-02 3.15¢08 3.15¢-05 | 3.15¢-05
b. Building renovation # persons 10
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 6.89¢+01 3.50e02 | 2.10c02 1.05¢-02 8.75¢03 | 5.25¢03 7.88¢-06 7.88¢-06 | 7.88¢-06
¢. Total for working onsite
Residual Dose Limit (mrem/y) None 100 60 30 25 15 10 3 1
Collective mortality 344¢+02 | 1.75¢01 | 1.05e-01 5.25¢-02 4.38¢-02 | 2.63¢-02 3.94e05 3.94¢-05 | 3.94¢05
11 Performing Decon - Mortality for Radiation Exposure

[ - 1
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Table B.56.9 Impact and Cost Calculations - Rare Metal Extraction Facility

Structures Case 2
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Surfaces person-rem 0 4783 4783 4783 4783 | 4783 8.623 8623 | 8623
Collective mortality 0 239003 (239603 | 239003  |239003 | 239%03 | 431603  |[431e03 | 431¢-03
1L Transporting Waste - Mortality for Radiation Exposure
Waste shipment cxposure ~ 2.900-02 person-rem per shipment
Residual Dose Limit (mremfy) | None 100 60 30 $25 15 10 3 1
Surfaces volume (f*"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 0.406 0.406 0.406 0406 | 0.406 0.493 0493 | 0493
Collective mortality " 0 | 203604 |203c04| 20304 [203004 | 203604 | 24704 | 2.47¢04 | 247004
REFERENCE FACILITY Rare Metal Extraction Facility - Structures
IV. Performing Decon - Mortafity for Accidents
Residuel Dose Limit(mremfy) | Nome 100 60 30 "128 15 10 3 1
Surfaces person-h 0 8,304 18304 8,304 8304 | 8304 1497 14971 | 1497
Collective mortality 0 349004 |3.49004| 349004 |349004 | 34904 | 629004 | 629004 [ 629004
V. Transpbrting Waste - Mortality for Accidents
Residual Dose Limit (mrem/y) | None 100 60 30 25 15 10 3 1
Total shipments (no washing) 0 14 14 14 14 14 17 17 17
Total distance (k) 0 22400 | 22,400 22,400 22400 | 22,400 27,200 27200 | 27,200
Collective mortality 0 851¢-04 |851e04| 85104 | B8Sle-04 | 8.51c-04 103¢03 | 1.03¢-03 | 1.03c-03
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Table B.56.10.1
Summary Costs for Rare Metal Extraction Facllity (SM)
Structures Case 2
Disposal Cost - S50/ft3
R"idm)“‘“‘“ Facility Decon|  Survey TOTAL
100 $1.281 $0.096 $1.377
60 $1.281 $0.096 $1.377
30 $1.281 $0.096 $1.377
25 $1.281 $0.119 $1.400
15 $1.281 $0.123 $1.404
10 $2277 $0.123 $2.400
3 $2277 $0.197 $2474
1 $2277 $0.197 $2.474
. y
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Table B.56.10.2
Summary Costs for Rare Metal Extraction Facility (SM)
Structures Case 2
Disposal Cost - $350/t3
R"i"z“l;"'fm“fy)u“‘“ FacilityDecon]  Survey TOTAL
100 $2.797 $0.096 $2.893
60 $2.797 $0.096 $2.893
30 $2.797 $0.096 $2.893
25 $2.797 $0.119 $2.916
15 $2.797 $0.123 $2.920
10 | $4.146 $0.123 $4.269
3 $4.146 $0.197 $4.343
1 $4.146 $0.197 $4.343
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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
populations; land use changes; social, economic, and cultural resource impacts; noise;
aesthetics; and impacts on planned low-level waste disposal capacity.

Impacts 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
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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 R/day, several
thousand times the 100 mrem/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-decommissioning.

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 LD50s 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
resndual 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
LD50s. 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.

Decont_aminati_on.

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 populatlons 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—lxvcd 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 rad/day over a 5-year period; many survivors lacked ovaries and many males were sterile
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(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-decomnﬁssioning.

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 Sociceconomic 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-decommissmning

Socioeconomic effects could occur locally if 1and 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 analysxs 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.

NUREG-1496 B.C-8
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alternative analysis for special site-specific situations and groundwater cleanup.
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