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AVAILABILITY NOTICE

Availability of Reference Materials Cited in NRC Publications

Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room, 2120 L Street, NW., Lown Level, Washington, DC
20555-0001

2. The Superintendent of Documents, U.S. Government Printing Office, P. O. Box 37082,
Washington, DC 20402-9328

3. The National Technical information Service, Spnngfield, VA 22161-0002 1

Although the listing that follows represents the majority of documents cited in NRC publica-
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Referenced documents available for inspection and copying for a fee from the NRC Public
Document Room include NRC correspondence and internal NRC memoranda; NRC bulletins,
circulars, information notices, inspection and investigation notices; licensee event reports;
vendor reports and correspondence; Commission papers; and applicant and licensee docu-
monts and correspondence.

The following documents in the NUREG series are available for purchase from the Government
Printing OfSce: formal NRC staff and contractor reports, NRC-sponsored conference pro-
ceedings, international agreement reports, grantee reports, and NRC booklets and bro-
chures. Also available are regulatory guides, NRC regulations in the Code of Federal Regula-
tions, and Nuclear Regulatory Commission Issuat ces.

|

Documents available from the National Technical information Service include NUREG-series ;

reports and technical reports prepared by other Federal agencies and reports prepared by the
Atomic Energy Commission, forerunner ag6ncy to the Nuclear Regulatory Commission. 1
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Documents available from public and special technical libraries include all open literature I

items, such as books, journal articles, and transactions. Federal Register notices, Federal
and State legislation, and congressional reports can usually be obtained from these librarius.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC con-
forence proceedings are available for purchase from the organization sponsoring the publica-
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request to the Office of Administration, Distribution and Mail Services Section, U.S. Nuclear
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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 ahernatives for establishing radiological criteria for decommissioning; (2) for |
each alternative, a detailed analysis and comparison of incremental impacts, both radiological I
and nonradiological, to workers, members of the public, and the environment, and costs I

were performed; and (3) based on the analysis of impacts and costs, conclusions on I

radiological criteria for decommissioning were provided. Contained in the GEIS are results
and conclusions related to achieving, as an objective of decommissioning ALARA, reduction
to preexisting background, the radiological criterion for unrestricted use, decommissioning
ALARA analysis for soils and structures containing contamination, restricted use and
alternative analysis for special site-specific situations and groundwater cleanup. In its

'

analyses, the final GEIS includes consideration of comments made on the draft GEIS
(NUREG-1496, August 1994) during the public comment period. |
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APPENDIX A

A.1 Return to Background

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

A.2 Discussion of Background

Background is comprised of various sources of ionizing radiation which collectively produce
an average total effective dose equivalent of about 300 mremly to a U.S. resident.
Radiological 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 l

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). Far example,
cosmic radiation is modulated by the 11-year solar cycle and typically varies about 10% at
the same location, but at different tim". Temporal variability of background is also tied to
atmospheric circulation and precipitatian patterns that affect the distribution of cosmogenic
and fallout radionuclides. Short-term changes in external gamma exposure arise from
redistribution of radon decay products in the atmosphere and washout with precipitation,
resulting in changes ranging from a few percent to more than 200% over the course of a day
or season. Even larger variations in indoor radon concentrations can occur because of
building ventilation changes. Indoor levels of gamma radiation typically vary by about 50%
due to the use of different construction materials. Outdoors, changes in soil moisture and
snow cover cause external gamma radiation levels to vary seasonally by 10 to 50% at the
same location. The concentration of radionuclides that produce internal doses, such as Pb-
210 in body tissues, has been observed to vary by about a factor of three throughout the

A-1 NUREG-1496
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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 rehted 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 inidwest, for example, the concentration of uranium in water (0.35 pCi/1)
is 35 times greater than that found in some eastern states (0.01 pCi/l), but even greater

1

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,

,

1

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

i
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-

NUREG-1496 A-2
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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 |
lj 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
Iproportional to the background level that individuals are exposed to and the activities in

,

; which they are engaged. Because of thc.ir widely varying and ubiquitous characteristics,

j radiation doses to U.S. residents from background, in turn, vary widely, as well.

5

| A.3 Impacts and Costs for a Dose Criterion of "0" mrem /y Above Background

i
| A " return-to-background" regulatory alternative which requires removal of all residual

radioactivity attributable to licensed activities would have a dose criterion value of "0"'

j mrem /y above background. A "0" mremly 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

j approximately 3 mrem /y tends to become smaller or negative (indicating net increase in
j mortality). This trend is expected to continue to "0" mrem /y and suggests that there is not
i 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

j detriment. Appendices C and D suggest that, in general, expenditures made for soil and
j 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
j alternative is whether available radiological survey instruments and procedures can measure |

j "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

j of widely varying radiation levels of background. Information contained in NUREG-1501
(NRC,1994) and Appendix D indicates that significant resources and sophisticated4

| measurement techniques must be applied to measure very low concentrations of residual

i 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 radionuclioes 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

A-3 NUREG-1496
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1

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
1
l

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.

|
|

1

j

:

!

i

|
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Table A.I. Comparison of the Principal Components of Background Between
Estimated Populations of the United States and the World

Annual Effective Dose Equivalent (mSv)
_

2 8Component U.S. Mean' World Mean World Range

Cosmic 0.27 0.36 0.3-2.0

Indoor radon and progeny 2.0 1.1 0.3-5.0
C

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

Terrestrial gamma 0.28 0.41 0.2-1.0

Totals (rounded) 3.0 2.4 1.5-6.0

1. From NCRP (1987).
2. From UNSCEAR (1988).

%

)

|
|

l

l
t
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Table A.2. Typical Ranges in Average Concentration of Background Radionuclides
(Bq per kg)

Material Uranium-233 Thorium-232 Potassium-40 Reference

1
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 i

considered include a power reactor, uranium fuel fabrication facility, sealed source
manufacturer / broad R&D facility, and rare metals processor. As discussed in Section 3.2.1
of Volume 1 and in Appendix C, these reference facilities are considered sufficiently
representative of the facilities covered by this rule to be used in this generic analysis. The
reference facilities are described in Appendix C.

B.2 Considerations With Regard to Public Comments

Appendix H presents a summary of comment letters received on the Draft GEIS. As noted
there, some of those comment letters criticized the analysis of costs and risks as incomplete i

and inadequate; some of those letters submitted additional data and calculations in support of |
Ithose criticisms. In general, some of the major comments suggested, and provided data on,

the following:

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

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

i

Iprocedures;

(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 in the number of persons exposed and thus the
collective exposure and net health effects.

Based on the comments and information received, additional information has been included in
the 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

B-1 NUREG-1496
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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 soi' 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 cet 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
farnGg, 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 mremly can increase
significantly, especially for real world cases studied, compared to the benefit in dose
reduction. A similar result can be seen for removal cf concrete from a reactor bioshield in
Table 7.3.1 of Appendix C. For decontamination of walls and floors in stmetures, 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 i

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 rehted 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 shon-term impacts. l

Collective estimated mortality resulting from radiation exposure was estimated for four l

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
decommissioe g; and B.3.1.4 - persons exposed to radiation in the course of transportation
of contarni..ated 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 impact; that may result from a particular
decommissioning alternative. The estimated mortalities are based on statistical data
regarding probability of mortality related to the level of exposure or activity.

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

B.3.1 Incremental Estimr Mortalities from Radiation Exposure

Total incremental estimato u.ortalities from radiation exposure were determined separately
for exposure to soils and a actures by adding the incremental estimated mortality from each
of three components as faows:

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

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

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

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

B-3 NUREG-1496
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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 stmetures and to overestimate the most probable j
annual dose, while discounti.q, a small fraction of highly unlikely doses that might result in '

higher doses but would limit tne usefulness of potential criteria without providing a
significant benefit in protection. The complete discussion of the models, parameters, and
assumptions are not repeated in this appendix.

For the impacts associated with living or working on the site following license termination,
the analysis assumes exposure of individuals to the residual dose limit, corrected for
radioactive decay, over a 1,000 year time period for soil and a 70-year time period for
buildings which is assumed to be the lifespan of the building following license termination
(analysis of impacts and costs of building demolition after the building's lifetime are
described in NUREG-0586 (NRC88)). In the estimate of impacts, a risk coefficient of SE-4
per rem for the risk of radiation-induced fatal cancer is used based on the cancer-to-dose
relationships in the UNSCEAR (UNSCEAR88) and BEIR (BEIR90) 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, j
industrial use, and high density dwelling use. Alternative unrestricted building uses included i
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 stmeture
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, lA, and IB, but the individual dose
received, the number of people exposed, and the collective exposures would differ and,
therefore, the incremental results would also differ.

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

For each of the reference facilities, a scenario is postulated in which a residence is
established on the land following decontamination. These residents may be exposed by direct
shine from the residual radiation contained in the soil and from the consumption of milk,
meat, and vegetables grown in the soil. Based on the area of contaminated soil at each '

reference facility, the number of persons living on the land is estimated and the collective
estimated mortality determined for each case. Table A.1 indicates the alternative site
population densities used in the analysis.

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

)
,

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

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

1

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

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

Y = Exposure time (years)

N = Number of People Exposed

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

For each of the reference facilities, it is assumed that the buildings will be fully utilized for
nonnuclear industrial or commercial purposes. In each case, the number of persons likely to
work in the facility is estimated. An alternative use case is also evaluated in which the
building is used for multiple dwelling residential use. The risk conversion factor noted in
Section B.3.1 is multiplied by the residual dose rate and the lifetime of the facility, which is
assumed to be 70 years following license termination. Table A.1 indicates the alternative
building occupancy densities used in the analysis.

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

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:

1Collective Estimated Mortality = R x DF x CF x Y x N I

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) >

J
Y = Exposure time (years)

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

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

B.3.1.3 Performing Decontamination '

Appendix C discusses the estimation of exposure of workers performing the decontamination,
including the evaluation of the parameters used in this analysis, such as cost, waste volume,
number of shipments of radioactive waste, and labor hours. These estimates have been made ,

as a function of residual dose rate at each reference facility.

The collective estimated inortality due to radiological exposure corresponding to performing .

facility decontamination 13 reduce residual radioactivity to alternative residual dose levels is
calculated as follows: .

NUREG-14% B-6
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l'

i

Collective Estimated Mortality = D x CF

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

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

B.3.1.4 Transporting Waste

Collective estimated mortalities' are calculated for transportation workers involved in
transporting the waste and by the members of the general public along the route from the
reference facility to the disposal site. The derivation of the doses received when transporting
the waste to a low-level waste disposal facility (for an average one-way distance of 500

miles) considered amounts and radioactive characteristics of the soil and concrete waste .
'

requiring disposal for the full decontamination of each of the reference facilities as described
in Section 2.4.3 of this final GEIS and more fully in NUREG-0586 (NRC88) (not simply the
amounts indicated in Appendix C for remediating to the alternative residual dose criteria) and
the likely combination of soil and concrete packaged together for' shipment. For example,
for the reference power reactor Appendix C indicates that only a small amount of soil is
estimated as requiring disposal, but a very large amount of concrete will require disposal.
Thus the radiation exposure caused by the transport of the packaged reference power reactor

_

decommissioning waste was considered to be more realistically represented by the behavior
of shipments of activated concrete from the bioshield. Therefore, the doses in this
Appendix, as indicated by Table A.1 and Attachment B, are based on such considerations
and the information presented in two references: NRC72, " Environmental Survey of
Transportation of Radioactive Materials to and from Nuclear Power Plants," and NRC80,

,

" Technology, Safety and Costs of Decommissioning a Reference Uranium Fuel Fabrication'

Plant." Two scenarios were evaluated for each facility: one in which all removed soil was
assumed to be transported without any form of treatment, and one which assumes use of soil
washing to reduce the amount of soil to be transported to a disposal facility.

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

Collective Estimated Mortality = D x S x CF

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

S = Number of shipments (taken from tables in Attachment C to Appendix C)
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:
,

CF = Risk Conversion Factor (mortalities / rem) (from Section B.3.1)

B.3.2 Incremental Estimated Mortality from Accidents
i

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 tra,nsportation of materials. The total incremental estimated4

mortality was obtained by_ adding the impacts from these two components.
.

' -
The analysis of individual inipacts 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 Attaciunent C to Appendix C)

B.3.2.2 Transporting Waste

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

Collective Estimated Mortality = A x T

where:
~

A = Accident risk rate (mortalities /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 materials, and cost of waste
packaging, transport, and disposal.

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

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

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

B.5 Results
|
'

Tables B.1 through B.47 of Attachment B of this Appendix B present, for remediation of
soil, results comparing incremental impacts and costs, collective estimated mortalities based
on the statistical evaluations noted above, impact and cost calculations, and costs.
Tables B.47 through B.56 of Attachment B of this Appendix B present, for remediation of
structures, results comparing incremental impacts and costs, collective estimated mortalities
based on the statistical evaluations noted above, impact and cost calculations, and costs. For
example, in Table B.1.1, the first row of data indicates the incremental impacts and costs in
lowering the dose criteria from 100 to 60 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 stmetures 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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Table A.1
Parameter Values for Reference Facilities

Values AmhcaMe to All Facihties:
fiatal camer rak raie: 5 x lo' per fem

Esposure duranon: 1000 years for resalenial use or the sier: 70 years rur buildmg occupancy

Dispusal volume: Il 6 cubic awters per shipmem

Fual ocek ram: 4.2 a lo* per person-hour

Bural site distance: 1.600 kilometers

Fami irarapari ram: 3.8 a lo* per kilometer

Vahrs by fndwidimi Facihty

Facility Building Building Contaminated Land Building Waste Soil Shipment

Occupancy * Renovatio9 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 8.72 E-02' 8.72E-02d

Uranium Fuel 80 - 1000 20 100,000 4 - 460 2.90E-02' 8.00E-06'

Fabrication Plant

Scaled Source l- 5 5 5,000 < 1 - 23 - 8.67E-02' 8.67E4)2d

Manufacturer

Rare Metal 40 - 500 to 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 ft2/ person, and industrial use as follows:

Nuclear Power Plant - use as a coal fired power plant employing 0.25 persons per megawatt electricity (UDt90), 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 ft2 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 UFa
' facility (NRC85). The area of occupancy is based on Table 7.1.1 of Appendix C which indicates that there is 240,000 ft2 in the reference
facility that is 50% contammated.

2 8Scaled Snurce 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 ft2 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 attemative 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 Attachment A of Appendix C for
residential agricultural usage of the site; for industr:al and high density dwelling alternative unrestricted usages of the site assun es exposure
using the following fractions of the values in Table A.2 of Appendix C: power reactor - 0.14; uranium fabrication plant - 0.037; scaled
source manufacturer - 0.14; rare metal facihty -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

mCases for Reference Power Reactor
Soil Remediation*

Case 1 - Diffusion into the soil; $50/ft3 burial cost for soil; soil removal after soil-
i

washing; unrestricted use with resident farmer use of the site
Case 1 A - Same as Case 1, but with industrial use of the site
Case IB - 'Same as Case 1, but with residential high density dwelling use

Case 2 - Diffusion, $50/ft3 burial cost for soil; no soil washing; 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 with residential high density dwelling |
|
1Case 4 - Real world soil profile data; $50/ft3 burial cost for soil; no soil washing; j

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 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.
;

I

|
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Table A.2.2

Cases for Reference Uranium Fabrication Facilitym ,
'

Soil Remediationm

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

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

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

- Case 2A - Same as Case 2, but with $10/ft3 burial costs for soil; .

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

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

!

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

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

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

.

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

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

Case 6B - Same as Case 6, but with residential high density dwelling

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

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

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

a

|

!
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{Table A.2.3

m
Cases for Reference Sealed Source / Broad R&D Ft.cility

Soil Remediationm

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 1 A - Same as Case 1, but with industrial use of the site
Case IB - 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 density dwelling 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 high density dwelling use

| Case 4 - Real world soil profile data; $50/ft3 burial cost; no soil washing; 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 use

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

Notes:

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

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

,

,

'
I

:

|
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Table A.2.4

| Cases for Reference Rare Metal FacilityW
|
! Soil Remediation*
|
|

Case 1 - Diffusion into the soil; $50/ft3 burial cost; no soil washing; unrestricted use

with resident farmer use of the site
Case 1 A - Same as Case 1, but with $10/ft3 burial cost

Case IB1 - Same as Case 1, but with industrial use

Case 1B2 - Same as Case 1, but with high density dwelling use

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

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

Case 2A - Same as Case 2, but with $10/ft3 burial cost
Case 2B1 - Same as Case 2, but with industrial use

Case 2B2 - Same as Case 2, but with high density d'velling use

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

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

1

| 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.

'

1
'

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

I
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Table A.3.1

Cases for Reference Power Reactor
Structures Remediationm

Case 1 - Bioshield contamination; $350/ft3 burial cost for concrete 50 persons
working in bioshield area

Case 1 A - Same as Case 1, but with 20 perseas working in bioshield area

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

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

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

Notes:

(1) As noted in Section B.5 of Appendix B, these cases represent a composite of studies for ,

alternative residual dose criteria.
'

(2) A separate table in Attachment B was not developed because the results are similar to
Case 3.

|

|

,
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Table A.3.2
- Cases for Reference Uranium Fabrication Facility

Structures Remediation("

,

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.

!

:

|

1

,

l

1

I
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Table A.3.3
|

Cases for Reference Sealed Source / Broad R&D Facility
Structures Remediationm

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

Case 2 - Floor and wall contamination; $350/ft3 bu. rial 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)m

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.

i

l
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Table A.3.4
!

Cases for Reference Rare Metal Facility
Stnictures Remediationm ;

Case 1 - Floor and wall contamination; $350/ft3 burial cost for concrete; office uw of
the facility (500 persons using contaminated area of facility - 60,000 ft/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 compot.ite of studies for
alternative residual dose criteria.

(2) A separate table in Attachment B was not developed because the results are similar to 1

|Case 2.

NUREG-14% B. A-10
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Table A.4.1.1
Cross Reference for Tables of Soil Analyses in Appendix B

to Sources in Appendix C

Reference Power Reactor

Case Appendix B tables Appendix C table
,

1 B.1.1 - B.1.4 C.1.1

1A B.2.1 - B.2.4 C.1.1

IB B.3.1 - B.3.4 C.1.1

2 B.4.1 - B.4.4 C.1.2 |
:

-

| 2A B.5.1. - B.S.4 C.I.2

2B B.6.1 - i- 4 C.1.2
- .-.-

3 B.7.1 - B.' 4 C.1.9

! 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.1.10'

5 B.13.1 - B.13.4 C.1.12

B. A-11 NUREG-14%
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Table A.4.1.2
Cross Reference for Tables of Soil Analyses in Appenaix B #

to Sources in Appendix C |
,

Reference Uranium Fuel Fabrication Facility ;

Case Appendix B tables Appendix C table
'

1 B.14.1 - B.14.4 C.2.1

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

IB B.15.1 - B.15.4 C.2.1

2 B.16.1 - B.16.4 C.2.2
,

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

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

3 B.18.1 - B.18.4. C.2.3
.

4 B.19.1 - B.19.4 C.2.4

5 B.20.1 - B.20.4 C.2.5 l

SA B.20.1 - B.20.4 C.2.5

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

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

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

6B B.23.1 - B.23.4 C.2.6 i
1

7 B.24.1 - B.24.4. C.2.8 '

,

a

'
,

.

k

NUREG-14% B. A-12
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Taole A.4.1.3
Cross Reference for Tables of Soil Analyses in Appendix B

to Sources in Appendix C

Reference Sealed Source Manufacturing / Broad R & D Facility
|

| Case Appendix B tables Appendix C table

1 B.25.1 - B.25.4 C.3.1

1A B.26.1 - B.26.4 C.3.1

IB B.27.1 - B.27.4 C.3.1 !

2 B.28.1 - B.28.4 C.3.2

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

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

3 B.31.1 - B.31.4 C.3.5

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

3B B.331 - B.33.4 C.3.5

4 B.3 .1 - B.34.4 C.3.6

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

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

5 B.37.1 - B.37.4 C.3.8

|

|

l

1

B. A-13 NUREG-1496



Table A.4.1.4 -
Cross' Reference for Tables of Soil Analyses in Appendix B.

to Sources in Appendix C

Reference Rare Metal Facility

Case Appendix B tables Appendix C table

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

.lA B.38.1 - B.38.4 C.4.2

1B1 B.39.1 - B.39.4 C.4.2

IB2 B.40.1 - B.40.4 C.4.2

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

2 B.42.1 - B.42.4 C.4.6

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

2B1 B.43.1 - B.43.4 C.4.6
4

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

2C B.45.1 - B.45.4 C.4.6 j
3 B.46.1 - B.46.4 - C.4.8

)

|

|
1

|

|
|

|

. |

NUREG-14% B. A-14
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Table A4.2 |
Cross Reference for Tables of Structures Analyses in Appendix B !

to Sources in Appendix C )

Case Appendix B tables Appendix C table |

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

I
| Power Reactor 1 A B.48.1 - B.48.4 C.7.3.1 |

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

!

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

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

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

'

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

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

Rare Metal 1 B.55.1 - B.55.10 C.7.6.1

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

I

I

!

B. A-15 NUREG-1496
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References for Attachment A of Appendix B

NRC72 " Environmental Survey of Transportation of Radioactive Materials to and from
Nuclear power Plants," WASH-1238, December 1972.

NRC80 " Technology, Safety and Costs of Decommissioning a Reference Uranium Fuel

|
Fabrication Plant," NUREG/CR-1266, Volume 1, October 1980.

NRC81 " Technology, Safety and Costs of Decommissioning Reference Non-Fuel-Cycle
! Nuclear Facilities," NUREG/CR-1754, February 1981.

NRC85 " Environmental Assessment for Renewal of Source Material License
No. SUB-1010 for Sequoyah Fuels Corporation," NUREG-1157, August
1985.

NRC93 Residual Radioactive Contamination from Decommissioning, Technical Basis
for Translating Contamination Levels to Annual Total Effective Dose
Equivalent, Final Report. NUREG/CR-5512, Vol.1. Battelle Memorial
Institute, Pacific Northwest Laboratory.

UD190 Utility Data Institute, Inc. U.S. Steam-Electric Plants: Five-Year Production
Costs-UDI-021-90, January 1990.

|

|
|

NUREG-1496 B.A-16 i



J - as

'

,

{
i

!
,

1

I
|

|
,

ATTACHMENT B

SUMMARY TABLES OF RESULTS FOR REFERENCE FACILITIES
i

I

|

!,

!
|

|
1

f

B.B-1 NUREG-1496



, . . -

Z
C Table R.I.1

h i'
o IncrementalImpacts - Power Reactor Case 1

k
$ t Wuc Cost * " "* *

Residual Dose Rate Long-Term
b ' * " " " * * " "

Reduction Fatahties
'N' 'iDisposal DiW * '*" ** '

Averted
,

@ $50/fl3 @ S350/fl3 @ S50/fl3 @ $350/fl3

100 < 60 $14.383.46 S56,607.35 1.39E 45 - 1.06E -04 -920E -05 * *

60 < 25 S15,862.90 $67,154.81 2.10E -05 1.99E -06 1.90E -05 5833,527,121 S3,528,695,840

25 < 15 548,752.68 S73,820.58 5.47E -06 9.74E -07 4 49E -06 510,855,144,371 516.436,697,706

15 < 3 $860.526 77 $1.002,40013 6 60E -06 214E -at -2 08E -04 * *
,

,

-

.

|,

! to !

| N
'

' k
,

I

>
!

t .

,

t

,
!

|_________-__ - _ _ - _ _ _ - - _ _ _ _ - _-- __ _ _ _ - - - _ - .

'



. ___.._.._ ..__m . . . _ _ _ _ . _ _ _ . . . _ _ _ _ . . . . . _ _ . . _ . _ . .

L

!

Table R.I.2 i

Statistical Mortality- Power Reactor Case I ;

!

!

Mortality from Radiation Exposure Mortality from Accidents
Short Term

TOTAL Fatalities
Residual Dose Limit Living Perfonn "" (Decon &Transport Waste Transport Waste

(mrem'y) Onsite Decon Decon Transportation)

100 534E-05 2.17E -06 435E -05 1.83E -06 6.08E -05 1.62E -04 1.08E-04

60 3.95E 05 3.07E -06 8.70E -05 2.57E -06 1.22E -04 2.54E -04 2.14E 44

30 2.74E -05 3.93E -06 8.70E -05 330E-06 1.22E -04 2.43E -04 2.16E -04g
'td
& 25 1.85E -05 4.1 SE -06 8.70E -05 3.48E -06 1.22E -04 235E -04 2.16E -GS

15 130E -05 4.68E -06 8.70E -05 3.93E -06 1.22E -04 230E -04 2.17E 44

10 1.01E -05 5.17E -06 131E -64 434E -06 1.82E -04 333E 41 3.22E -04

3 6.44E -06 7.67E -06 1.74E -04 6.45E -06 2.43E -04 438E -04 43 IE -04

1 2.42E -06 136E -05 2.61E -04 1.14E -05 3.65E -04 6.53E -04 6.51E 04

Z
C
h
O
k
8

_ _ _ _
_
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Q
a Table B.I.3 - Impact and Cost Calculations - Power Reactor Case 1
A

$
GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00E -04 per rem Fatal work rate 4 2E -08 per person-h

Exposure duration 1000 y Burial site 1600 km per

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

REFERENCE FACILITY Power Reactor- High Soil Contamination - Unrestricted Use

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

(mrem /y)

Initial Dose Rate (mrem /y) 'l.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00.

td Cumulative risk 831E -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

tu (Baseline soil profile) 2umulative 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
b total dose * Cs-137 t 1/2) }* fa'al cancer risk /1000

I. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 3,000 sq fl # persons on land 1.1lE -01 [400 persons per km2]

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

Collective mortality 9.27E -05 534E -05 3.95E -05 2.74E -05 1.85E -05 130E -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 1

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

Collective mortality 0 2.17E & 3.07E -06 3.93E & 4.1SE -06 4.68E -06 5.17E -06 7.67E -06 136E -05

IIL Transporting Waste - Mortality fo- Radiation Exposure

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

_ _ _ _ _ _ _ _ _ _ _ - -. - - - . . _ _ , - --. .-. - ___ ___ _-_ .-
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Tabic B.I.3 - Impact and Cost Calculations - Power Reactor Case 1

Residual Dose Limit Nonc 100 60 30 25 15 10 3 1

Soil depth removed (cm) 0 33- 4.6 5.9 6.2 7.0 7.8 11.5 20.5

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

'
Soil shipments 0 1 2 2 2 2 3 4 6

'

Soil person-rem 0 0.087 0.174 0.174 0.174 0.174 0.261 0348 0.522

Collective mortality 0 435E 05 8.70E -05 8.70E -05 8.70E -05 8.70E 45 131E-04 1.74E -04 2.61E -04

REFERENCE

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit Nonc 100 60 30 25 15 10 3 1

-tD
'

g Soil person-h 0 43 61 79 83 94 103 153 272

A
.

Collective mortality 0 1.83E -06 2.57E -06 330E-06 3.48E -06 3.93E -06 434E -06 6.45E -06 1.14E -05 ;'

,

V. Transporting Waste - Morta .ity for Accidents

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

Soit shipments 0 1 2 2 2 2 3 4 6 ,

t

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

Collective mortality 0 6.08E 05 122E -04 1.22E 04 1.22E -04 1.22E -04 1.82E-04 2.43E -04 3.65E -04
,

:
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(Tl Table B.1.4.1 .

O t

A i

!Summany Costs for Power Reactor Case 1
High Soil Contamination - Unrestncted Use :-

Desposal Cost-$50/ft3 I

""*
Soil Removal Survey TOTAL i

(mrem /y)

.L

100 567,236.81 S106,000.00 $173,236.81 i

60 581,62027 $106,000.00 $187,62027 ,

t

25 $97,483.17 $106,000.00 $203,483.17 ;

15 S105,235.85 5147,000.00 $252,235.85
,

CD -

jg 3 $151,762.62 S % 1,000.00 $1,112,762.62 [
b [

: t

i
:

|

i !

'
e

i
;

!
i
i

I
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Tible B.I.4.2'

Sununary Costs for Power Reactor Case 1
High Soil Contamination - Unrestricted Use

Disposal Cost- $350/ft3

* *
Soil Removal Survey TOTAL

(mrcm/y)

100 $170,15536 S106,000.00 $276,155.36

60 3226,762.71 S106,000.00 S332,762.71

25 S293,917.52 5106,000.00 $399,917.52

15 $326,738.10 $147,000.00 $473,738.10

to
"o 3 $515,13823 S % 1,000.00 $1,476,138.23
t

O
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Z
C
h Table R.I.4.3g

c Sununary Costs for Power Reactor Case 1 1

* High Soil Contamination - Unrestricted Use
Duposal Cast -$10/ft3

'
Soil Removal Survey TOTAL {(mrem /y)

100 $54,152.15 S106,000.00 $160,152.15

60 $60,703.95 $106,000.00 $166,703.95

25 $68,662.81 $106,000.00 S174,662.81

15 S72,552.55 $147,000.00 S219,552.55 *

-to
!

3 $94,566.76 $%I,000.00 $1,055,566.76 jg
"

do

,

b

i

,

)

i
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Table B.2.1 :

IncrementalIm sacts - Power Reactor Case IA
Residual Present Value Cost

,

Dose Rate (SMd Long-Term Short-Term Cost ($M) per Net IIealth Benefit
Net IIealtha al. .a a esReduction Disposal Disposal Benefit Disposal Disp > sal

(mren4T) @ $50/fl3 @ @150/fl3 @ $350/ft3 |
.

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

60 < 25 $15,863 $67,155 7.40c-05 1.99e-06 7.20e-05 $220,320,537 $932,716,0%

25 < 15 $48,753 $73,821 1.92e-05 9.74e4)7 1.83e-05 $2,669,843,179 $4,042,636,722

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

!

.td
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E! Table B.2.2o
k

| Statistical Mortality s Power Reactor Case I A

Mortality from Radiation Exposure Mortality from Accidents Short Term
Fatalities -

Residual Dose Limit
(q.y Living Perform Transport Perform Transport

TOTAL
Onsite Decon Waste Decon Waste Transportation)

100 1.88e-04 2.17e4 4 35e-05 1.83e-06 6.08e-05 2.96e-04 1.08e-04
i

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

!
i

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

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

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

10 3.55e-05 5.17e-06 1.31e-04 4.34e4 1.82e-04 3.58e-04 3.22e-04

3 2.27e-05 7.67e-06 1.74c-04 6.45e-06 2.43e 04 4.54e-04 4.31e4)4 ,

1 8.51e-06 1.36e-05 2.6 t e-04 1.14e-05 3.65e-04 6.59e-04 6.51e-04

t

!

$

;

f

!

I
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Table B.2.3 Impact and Cost Csiculmion - 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 m^3 per Fatal 3.8e-08 per km

Alt. use 1.4Ie-01

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

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

to initial Dose Rate (mrem /y) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+0
'tc
g Cumulative risk 1.17e-04 6.75e-05 4.99e-05 3.46e-05 2.34e-05 1.65e-05 1.27e-05 8.13e-06 3.05e-06

1. Altemative Land Use - Mortality for Radiation Exposure

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

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 3.26c-04 1.88c-04 139e-04 9.64c-05 6.51e-05 4.59e-05 3.55e45 2.27e-05 8.51e-06
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@ Table B.2.4.1

$ Summary Costs for Power Reactor ($M)
Case 1A

Disposal Cost - $50/ft3

Residual Dose Limit Soil Remova! Survey TOTAL
(mrem /y)

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

i 60 $81,620 $106,000 5187,620

i

25 $97,483 S106,000 $203,483

! 7
m
a 15 $105.236 $147,000 $252,236

w

3 S151,763 $% I,000 $1,112,763

!

l

. _ _ _ _ _ _ _ _ _ - - - _ _ _ - _ _ ._- . . _ . - _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _



_ . . _ _ . _ _ _ _ _ _ _ . .

.

Table B.2.4.2
i

Summary Costs for Power Reactor (SM) I
Case IA

Disposal Cost - $350!ft3

Residual Dose Limit"

Soil Removal Survey TOTAL(mrem /y)

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

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

25 $293,918 5106,000 $399,918
.

g 15 $326,738 $147,000 $473,738
'tc
.i., 3 $515,138 $%1,000 $1,476,138u> '
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2:
C Table B.3.1g

| O
! y IncrementalIm jacts - Power Reactor Case IB

$ Present Value CostResidual Cost ($M) per Net IIealth Benefit ;
j ($M) g-T e SWJi~n NetIlealth -

Dose Rate ..

#8 I*
! Reduction Disposal Disposal Benefit Disposal Disposal

(mren4T) @ $50/f13 @ @ $50/fl3 @ $350/fl3 |

| 100 < 60 $14,383 $56,607 2.45e-04 1.06e-04 1.39e-04 $103,777,859 $408,426.6% [
!

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

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

;. . .

t

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

)
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Table B.3.2

Statistical Mortality - Power Reactor Case IB

Mortality from Radiation Exposure Mortality from Accidents Short Term

Residual Dose Limit Fatalities

(mrem /y) Living Perform Transport Perform Transport
TOTALOnsite Decon Waste Decon Waste Transportation)

100 9.40e-04 2.17e-06 4.35e-05 1.83e 4 6.08e-05 1.05e-03 1.08e-04

60 6.96e-04 3.07e4 8.70e-05 2.57e-06 1.22e-04 9.10e-04 2.14e-04 I

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

2 25 3.26e-04 4.15e-06 8.70e-05 3.48e-06 1.22e-04 5.42e-04 2.16e-049
G 15 2.30e-04 4.68e-06 8.70e-05 3.93e-06 1.22e-04 4.47e-04 2.17e-04

10 1.78e-04 5.17e-06 1.31e-04 4.34e-06 1.82e-04 5.00e-04 3.22e-04,

3 1.13e-04 7.67e-06 1.74e-04 6.45e4 2.43e-04 5.45e-04 4.31e-04

1 4.26e-05 1.36e-05 2.61e-04 1.14e-05 3.65e-04 , 6.93e-04 6.51e4)4
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*2:
u

hc Table B.3.3 Impact and Cost Calculations - Power Reactor Case IB

k
8 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 3.8e-08 per km

Alt. use 1.41e-01

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

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

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

'

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

1. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft # 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 1.63c-03 9.40e-04 6.96c-04 4.82e-04 326e44 2.30e44 1.78e44 1.13e44 426e-05

.

I

I

I

|
_ _ _ _ - - _ _ _ -_ _ _ - - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ __
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Table B.3.4.1

Summary Costs for Power Reactor ($M)
Case IB

Disposal Cost -$50/ft3

i

"I
t{Soil Removal Survey TOTAL

(nuan/y)

;

100 $67,237 $106.000 $173,237 :

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

l

25 $97,483 $106,000 $203,483

15 $105,236 $147,000 $252,236m
6 ;

a 3 $151,763 $%1,000 $1,112,763 .

y r

i
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Table B.3.4.2 .

hSummary Costs for Power Reactor (SM)A
e
* Case IB .

Disposal Cost - $350/ft3

i

"
Soil Removal Survey TOTAL

i

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

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

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

I5 $326,738 $I47,000 $473,738
eg
.

,

CD
4. 3 $515,138 $ %1,000 $1,476,138 .

|*
l

!
'

;

,

t

i

i

s
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Table B.4.1

IncrementalImpacts - Power Reactor Case 2

Present Value Cost Cost per Net Health Benefit'"" "Residual Dose Rate NetIIcalthg jReduction (mremjT) Disposal Disposal Benefit Disposal Disposal -gg gg
@ $5&ft3 @ $350/ft3 @ $50/f13 @ $350/fl3 ,

I
100 < 60 $23,452 5129,012 139e-05 1.06c.04 -9.19e-05 * *

60 < 25 $28,204 $156,434 2.10c4)5 1.06e-04 -8.51e-05 * *

25 < 15 $54,136 $116,806 5.47e-06 8.82e-07 4.58c-06 $11,810,591,106 $25,482,832,561

15 < 3 $*02,322 $1,247,005 6.60e-06 3.18c-04 -3.11c-04 * *

>
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o Table B.4.2

k
8

Statistical Mortality - Power Reactor Case 2

Mortality from Radiation Extosure Mortality from Accidents
Short Term Fatalities

Res; dual Dose Limit (Decon & '
(mrem /y) Living Perfonn Transpon Perform TransW Trans@ tion)TOTAL

Onsite Decon Waste Decon Waste

100 534e-05 1.97e4 131e-04 1.65e-06 1.82e-04 3.70e-04 3.17c45 !

60 3.95c-05 2.77c-06 1.74e-04 233e-06 2.43e44 4.62e-04 422c-04
ftIf
!

'tzs 30 2.74e-05 3.56e-06 2.18e-04 2.99c-06 3.04e-04 5.55e-04 528e-04

$2
#

25 1.85c-05 3.75e-06 2.18c-04 3.15c-06 3.04e-04 5.47e-04 528e-04

15 130e-05 423e-06 2.18e-04 3.56e-06 3.04e-04 5.42e-04 529c44

i

10 1. Ole-05 4.68e-06 2.61c-04 3.93e4 3.65c-04 6.45e-04 634e-04 |

3 6.44e-06 6.95c-06 3.48c-04 5.83c-06 4.86c-04 8.54e-04 8.47c45 i

!

|

1 2.42c-06 1.23c-05 6.09e-04 1.03c45 8.51e-04 1.49e-03 1.48c-03

!

'

;

1

!
5

*

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

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00ces per rem Fatd work rate 4.2e-OS

Exposure duration 1000 y Burial site distance q1600 44km per shipment
i

Disposal volume 10.87 m^3 per Fatal transpr* rate 3.8c-08 per km
I

REFERENCE FACILITY Power Reactor- High Soil Contamination - Unrestricted Use

P,esidual Dose Limit (mremly) None 100 60 30 25 15 10 3 I

hitial Dose Rate (rr: rem'y) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e401 8.45e+00 2.81e+00 1.03e+00

CO Cumulative risk 831c-04 4.79eet 3.55e-04 2.46e-04 1.66c-04 1.17e-04 9.06e-05 5.78c-05 2.17c-05t2

O [ Baseline soii profile] Cumulative risk - Initial dow rate * decay factor (1.44) * [(Co-60 % of totel dose * Co40 t 1/2) + (Sr-90 % of total dose * Sr-90 t~

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

1. Living Onsite - Mortality for Radiation Exposure

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

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

Collective mortality 9.27c-05 534e-05 3.95c-05 2.74e-05 1.85e-05 130e-05 1. Ole-05 6.44e4 2.42e4

II. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

'Z Soil person-rem 0 0.004 0.006 0.007 0.008 0.008 0.009 0.014 0.025C
h Collective mortality 0 1.97c 4 2.77e4 3.56e4 3.75e4 4.23e4 4.68e-06 6.95e4 1.23e-05
O
.' III. Transporting Waste - Mortality for Radiation Exposu e
b
a

. _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - __ _ _ _ _ .- -
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Z
C
$o Table B.4.3 Impact and Cost Calculations - Power Reactor Case 2

1c ilshipmentexposure 8.70c-02 person-rem per shipmentio

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

Soil depth removed (em) 0 33 4.6 5.9 6.2 7.0 7.8 11.5 20.5

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

Soil shipments 0 3 4 5 5 5 6 8 14

Soil person-rem 0 0.261 0348 0.435 0.435 0.435 0.522 0.6 % 1.218

Collective mortality 0 131e-04 1.74e44 2.18e-04 2.18e-04 2.18c-04 2.61c-04 3.48c-04 6.09e-04

REFERENCE FACILITY Power Reactor-High SoilContamination - Unrestricted Use
?
g IV. Performing Decon - Mortality for Accidents
ta
"

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

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

Collective mortality 0 1.65c4 233e.06 2.99e-06 3.15c-06 3.56c-06 3.93c4 5.83e 06 1.03c-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 4,500 6,400 8,000 8,000 8,000 9,600 12,800 22,400

Collective mortality 0 1.82e-04 2.43c-04 3.04e-04 3.04e-GS 3.04e-04 3.65c-04 4.86c-04 8.51e-04

- _ _ - _ _ _ _ _ _ _ - _ _ _ . _ ._ _ _ _ _ -. -_ _ _ _ - - _ _ _ . _ _ - _ _ _ _ _ _ _ ~
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Table B.4.4.1

Summary Costs for Power Reactor
Case 2

Disposal Cost - $50/ft3 .

!

Soil Removal Survey . TOTAL t

)

100 $57,908 $106,000 $163,908

60 $81,360 $106,000 $187.360 ;

25 S109,564 $106,000 S215,564
-

-to I
15 S122,700 $147,000 $269,700

g
4y

W 3 $201,022 $% 1,000 S1,162,022

t
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b Table B.4.4.2
O
a i

@ Summary Costs for Power Reactor
* Case 2

Disposal Cost - 5350/ft3 :
,

i

i Residual Dose Limit Soil Removal Survey TOTAL '

(mremy) ;r

i

| 100 S315,204 5106,000 5421,204 ;
I

i

60 " $444,216 5106,000 $550,216

| 25 5600,649 S106,000 5706,649
,

15 $676,456 S147,000 $823,456gg

i 'tc
'

y 3 31,109,461 $ % 1,000 $2,070,461
#

!

|

i

| ?

i

1

,

e

I
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Table B.4.4.3
.

>
,

Summary Costs for Power Reactor
Case 2 ,

'

Disposal Cost -$10/ft3

a mt
Soil Removal Survey TOTAL

(mrem /y)

t

100 S18,384 $106,000 $124,384 ;

,

60 524,244 S106,000 $130,244

25 S31,363 S106,000 S137,363 i

i

15 $34,842 S147,000 $181,842

i'

3 558,632 S961,000 $1,019,632p
W i

?
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2 I
Table B.S.1 i

-9
4. IncrementalImpacts - Power Reactor Case 2A
A
'O Present Value Costm Cost (SM) per Net IIcalth Benefit

II }Residual Dose Rate Long-Term Short-Term Net Health

Reduction (mrem /yr) Disposal Disposal Fatalities Averted Fatalities Incurred Benefit Disposal Disposal

@ $50/fl3 @ @ $50/fl3 @ $350/f13

100 < 60 $23,452 5129,012 4.89e-05 1.06e-04 -5.69e-05 * *

|
'

j 60 < 25 528,204 5156,434 7.40e ")5 1.06c-04 -321e-05 *
,

I
| 25 < 15 S54,136 5116,806 1.92e-05 8.82e-07 1.84e-05 S2,949,730,611 $6,364,413,990
l

15 < 3 $892,322 , $1,247,00 232e-05 3.18c-04 -2.95c-04 * *

i
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Tat!c B.5.2

Statistical Mortality - Power Reactor Crse 2A
.-

Mortality from Radiation Exposure Mortality from AccidcJIs
,

Residual Dose Limit E

Ph Term Fatalities
(mrem /y) ljving Perform F ansport Perform Tranprtr

TOTAL. (Decon &Oeste Decon Waste Decore Waste
7

~

100 1.88c-04 1.97e4 3 31c-GS 1.65cO6 1.82c-04 5.05c-04 3.17e44

60 1.39eet 2.77c-06 1.74e-04 2.33e-06 .2.43e-04 5.61e-04 4.22e-04

30 9.64c-65 3.56e-06 2.18e44 2.99e-06 3.04c 04 624e44 5 28e-at
,.

25 ) 6.51c-05 3.75e-06 2.18eet 3.15e-06 3.04e-04 5.94e-04 5.28e44
y --

i

d 15 4.59e-05 4.23c46 2.18e-04 3.56ef$ 3.04e41 5.75e41 529eos I

10 3.55c-05 4.68e-06 2.61eet 3.93c-06 3.65e44 6.70e41 6.34e41

3 2.27e-05 6.95c-06 3.48c41 5.83c O6 4.86eet 8.70e-04 8.47e45
. - -

1 8.51e-06 1.23e-05 6.09eet 1.03e-05 8.51e41 1.49e-03 1.48c-03
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i o Table B.S.3 Impact and Cost Calculations - Power Reactor Case 2A

E
j $ GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

(
| Disposal volume 10.87 m^3 per Fatal 3.8c-08 per km

i
i Alt. use 1.41e 01

i

,
REFERENCE FACILITY Power Reactor- High Soil Contamination - Ahernative Land Use

l

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

| tg Initial Dose Rate (mrem /y) 1.59e+02 1.08e+02 7.73c+01 4.89e41 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00

CD
h Cumulative risk 1.17c-04 6.75c-05 4.99e-05 3.46c45 2.34e45 1.65c-05 1.27c45 8.13c-06 3.05e46
oo

I. Altemative Land Use - Mortality for Radiation Exposure
i

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

Residual Dosc Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 326e44 1.88e-04 139c-04 9.64e-05 6.51c-05 4.59e-05 3.55e-05 2.27e-05 8.51e-06

|
,

I

|

|

|

|
,

. _ w-. _ _ .
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Table B.5.4.1.1

Summary Costs for Power Reactor (SM)
Case 2A

Disposal Cost -$50/ft3

*
Soil Removal Survey TOTAL(mrem /y)

100 S57,908 51 % ,000 $163,908

60 $81,360 $106,000 $187,360

tg 25 5109,564 S106,000 $215,564
tU
t

15 S122,700 $147,000 $269,700

3 $201,022 5 %1,000 $1,162,022
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Table B.6.1

IncrementalImpacts - Power Reactor Case 2B

Residual Dose Present Value Cost ($M) I P*' "' #EI
Long-Tenn Short-Term ..

ate
Fatalities Fatalities

Reduction Disposal Disposal .c t sW DsWAverted incurred
(mrem /yr) @ $50/f13 @ 5350/f13 @ $50/f13 @ 2350/fl3

100 < 60 $23,452 S129,012 2.45e-04 1.06eet 1.39e-04 S169,016,670 5929,783,394 ;

60 < 25 $28.204 S156,434 3.70e-04 1.06e-04 2.64c-04 S106,889,873 5592,869,785
,

25 < 15 554,136 5116,806 9.62e-05 8.82e-07 9.53e-05 5568,113,589 $1,225,776,368 [

| S892,32215 < 3 $1,247,005 1.16eet 3.18e-04 -2.02c-04 * *
j
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c
h Table B.6.2
C.
M
$ Statistical Mortality - Power Reactor Case 2B s

,
'

|

Mortality from Radiation Exposure Mortality from Accidents Te
Residual Fatalities

N&t Living Perform Transport Perform Transport -

Transportanon)TO M(mrernM Onsite Decon Waste Decon Waste

100 9.40e-04 1.97e-06 131e-04 1.65c-06 1.82e41 - 1.26e43 3.17eet

| 60 6.96c41 2.77c-06 1.74e44 233e46 2.43e44 1.12e-03 422e-04

| 30 4.82e44 3.56e-06 2.18eet 2.99e-06 3Dicet 1. Ole-03 528eet

E 25 326e44 3.75e-06 2.18eet 3.15c-06 3.04e-04 8.54eet 5.28c44
CD s

b 15 230eet 4.23e-06 2.18e44 3.56e-06 3.04e41 7.59eet 5.29e41

f10 1.78c44 4.68e-06 2.61e44 3.93e-06 3.65e41 8.12e44 634e41
I

I5

3 1.13c44 6.95e-06 3.48e-04 5.83e-06 4.86c41 9.61e44 8.47e44 i
i

1 426e-05 123e-05 6.09e-04 1.03e-05 8.51e-04 1.53c-03 1.48c-03 ,

!
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Table B.6.3 Impact and Cost Calculations . Power Reactor Case 2B
,

GENERIC ASSUMPTIONS:

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

'

Exposure 1000 y Burial site 1600 km per shipment

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

Alt. use dose 1.4Ic41

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

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

Initial Dose Rate 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80c+01 1.52c+01 8.45e+00 2.81e+00 1.03e+00

W
.

Cumulative' risk 1.17c-04 6.75e-05 4.99e-05 3.46e-05 234c-05 1.65e-05 1.27e-05 8.13e-06 3.05e-06
t0
02
"

1. Altemative Land Use - Mortality for Radiation Exposure

Contaminated land area 3.000 sq ft # persons exposed 139e+01 [50,000 persons per km2]

Residual Dose l'one 100 60 30 25 15 10 3 i

Collective 1.63e-03 9.40e-04 6 h 04 4.82c-04 326e-04 230e-04 1.78e-04 1.13c-04 4.26e-05

|
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a Table B.6.4.1

Summary Costs for Power Reactor ($M)
Case 2B

Disposal Cost - $50Nt3 ,

| rem Umit
| Soil Removal Survey TOTAL

_

100 557,908 $1%,000 5163,908

60 $81,360 5106.000 S187,360

25 $109,564 5106,000 S215,564

to
b 15 5122,700 $147,000 $269,700

da
" 3 $201,022 5 %1,000 51,162,022
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Table B.6.4.2
.

Summary Costs for Power Reactor (SM) f
- Case 2B

Disposal Cost - $350/ft3 !
!

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

100 $315,204 $106.000 $421,204
i
'

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

25 $600,649 $106,000 $706,649

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

U
-

3 51,109,461 $%1,000 $2,070,461 [
i
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x Table B.7.1 ,
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T
'

5 IncrementalImpacts - Power Reactor Case 3 ;

8
'

Present Value Cost Cost per NetIIcelth Benefit ;

Residual Dose Img-Tenn Short-Term Nd Hd
*Rate 9;3posag pisposai Benefit Disposal Disposal

Reduction
@ $50/fl3 @ S350/fl3 @ $50/fl3 @ $350/113

(mrem /vr) _
i

i

100 < 60 521,141 $89,499 2.86e45 2.66e46 2.60e45 S813,876,990 $3,445,507,981

60 < 25 $59,195 S242,029 2.06e-05 2.16e44 -1.95e-04 * *

25 < 15 576,802 S188,280 5.45e46 1.09e04 -1.03e41 * *

.

;15 < 3 $938,977 S1,330,229 6.43e-06 328c44 -3.22 cot * *
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9
K Table B.7.3 Impact and Cost Calculations - Power Reactor Case 3

|
GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per shipment Fataltransport rate 3.8e-08 per km
,

REFERENCE FACILITY Power Reactor-High Soil Contamination - Unrestricted Use

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

,CD Initial Dose Rate (mrem /y) 4.26e+02 1.09e+02 5.99c+0 338e+0 2.46e+01 1.49e+01 9.57e+00 2.90c+00 9.40e-01
,

td

Cumulative risk 2.19e43 5.61e-04 3.04c44 1.67e-04 120e-04 7.07c-05 4.47e-05 130e-05 4.07e-06
I

(llumbolt soil profile] Cumulative risk -Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co40 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

I. Living Onsite - Mortality for Radiation Exposure
,

Contaminated land area 3,000 sq fl # persons on land 1.11e-0I [400 persons per km2)

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

Collective mortality 2.44e-04 626c-05 339e-05 1.86c-05 133c-05 7.88e-06 4.98e-06 1.45e4 4.'53c47

i
IL Performing Decon - Mortality for Radiation Exposure

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

i

Soil person-rem 0 0.005 0.008 0.014 0.016 0.020 0.024 0.037 0.063
,

Co!Iective mortality 0 2.46c-06 3.91e46 6.91e-06 7.77e-06 1. Ole 45 1.20e-05 1.84c-05 3.13e-05

>

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

IIL Transporting Waste - Mortality for Radiation Exposure

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

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 1
,

Soil depth removed (cm) 0 4.4 8.0 17.9 20.8 28.9 353 54.5 91 3

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

!
Soil shipments 0 2 2 3 4 5 5 8 13

.<

Soi! person-rem 0 0.174 0'174 0261 0348 0.435 0.435 0.696 1.131
.

.

!

Co!!ective mortality 0 8.70e-05 8.70e-05 131c-04 1.74e-04 2.18c-04 2.18e-04 3.48c-04 5.66c-04

REFERENCE FACILITY Power Reactor-High Soil Contamination - Unrestricted Use

h IV. Performing Decon - Mortality for Accidents
u
o

Residual Dose Limit (mrerrv'y) None 100 60 30 25 15 10 3 1

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

Collective mortality 0 2.07c-06 328c46 5.81c-06 6.53e-06 8.50e-06 1.01c-05 1.54e-05 't 63e-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 2 3 4 5 5 8 13

Total distance (km) 0 3,200 3,200 4,800 6,400 8,000 8.000 12,800 20,800
'

Collective mortality 0 1.22e-04 1.22e-04 1.82e44 2.43e-04 3.04c-04 3.04c-04 4.86e-04 7.90c-GS ,

x ,

trl t

h
-

I

I

i
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Z
C
h Table B.7.4.1a
kg Summary Costs for Power Reactor

Case 3
Disposal Cost- S58/ft3

RMud hlht SoilRemovat Survey TOTAL
(mremfy)

100 572,818.77 S106,000.00 S178,818.77

60 $93,959.74 5106,000.00 $199,959.74

25 $153,154.42 5106,000.00 $259,154.42

|

15 $188,956.08 $147,000.00 $335,956.08

C
| .t2 3 $313S32.65 $%1,000.00 $1,274,932.65

l
,
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1

|
|

t

|

|
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Table B.7.4.2

Summary Costs for Power Reactor
Case 3

Disposal Cost-$350/f13 1

Residual Dose Limit
Soi1 Removal Survey TOTAL.) *

100 $189,502.01 5106,000.00 $295,502.01

60 S279,001.25 $106,000.00 $385,001.25
,

25 $521,03037 $106,000.00 $627,03037

15 S668,310.59 SI47,000.00 S8I5,310.59
.M ,

,t2 3 $1,184,539.77 $%1,000.00 $2.145,539.77
.
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Z
C
pe Table B.7.4.3
m
O
g Summary Costs for Power Reactor
o Case 3
* Disposal Cost - $10/ft3

Res Um4
Soil Removal Survey TOTAL

100 $56,287.99 $106,000.00 $162,287.99

60 566,895.01 S106,000.00 5172,895.01

25 $95,265.06 5106,000.00 $201,265.06

15 5112,562.97 5147,000.00 $259,562.97 .

to 3 $177372.86 5 % 1,000.00 $1,138372.86
'

to
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'C
b Table B.8.2o
k
8 Statistical Mortality - Power Reactor Case 3A

Mortality from Radiation Exposure - Mortality from Accidents
Short Term

Residual Dose Limit Fatalities !

(mremly) Living Perform Transport Perform Transport TOTAI~ (Decon &
Onsite Decon Waste Decon Waste Tausportation)

i

100 2.20e-04 2.46e4 8.70c-05 2.07e-06 1.22e 04 433c-04 2.13e44

60 1.19c-04 3.91c46 8.70e-05 328e-06 122c41 335e-04 2.16c 04

30 6.54e-05 6.91e-06 131c-04 5.81c 4 1.82e-04 3.91e41 3.26e-04 ;

!

W 25 4.69e-05 7.77e-06 1.74e-04 6.53c-06 2.43c-04 4.78c.04 432eet .

1

.W
15 2.77e-05 1. Ole-05 2.18e-04 8.50c-06 3.04e-04 5.68e-04 5.40eet

h
10 1.75e-05 120e-05 2.18e-04 1. Ole-05 3.04 cot 5.61 cot 5.44e-04 ,

,

F

3 5.09c 4 1.84e-05 3.48c-04 1.54e45 4.86c-04 8.73e-04 8.68e44

1 1.60e4 3.13e-05 5.66e-04 2.63e-05 7.90e-04 1.42e-03 1.41e-03 1

r

:
4

t
!

!

!
f

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

GENERIC ASSUMPTIONS:
f

Fatal cancer risk rate 5.00e44 per rem Fatal work rate 42c-08 per person-h

Exposure duration 1000 y Burial site 1600 km per
,

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

Alt. use dose ratio 1.4Ic-01

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

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

tg Initial Dose Rate (mrem'y) 426e+02 1.09e+02 5.99e+01 338e+01 2.46e+0 1.49e+01 9.57e+00 2.90e+00 9.40c-01
'td
& Cumulative risk 3.09e-04 7.90e-05 428e-05 235e-05 1.68c-05 9.95c-06 629e-06 1.83e-06 5.72e-07u

1. Alternative Land Use - Mortahty for Radiation Exposure

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

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 8.60e-04 220e-04 1.19c-04 6.54c-05 4.69e-05 2.77e-05 1.75c-05 5.09e-06 1.60e-06
i

!

i

C
h
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I
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@ Table B.8.4.1

$ Summary Costs for Power Reactor ($M)
Case 3A ;

Disposal Cost - $50/ft3

Residual Dose Limit
Soil Removal Survey TOTAL

. ,)

i
100 $72,819 $106,vJO S178,819

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

t

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

:
CD 15 $188,956 $147,000 $335,956

h 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/f13

Residual Dose Limit
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
>
~

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

to

b 3 $1,184,540 $%1,000 $2,145,540 '

:
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C
y Table B.9.1

9
K IncrementalImpacts - Power Reactor Case 3B
e

#
Re l

($h ) I ng-Term Short-Term
e Net IIcalth

* *
Reduction Disposal Disposal Benefit Disposal Disposal

(mrem /yr) @ $50/ft3 @ @ $50/ft3 @ $350/fl3

100 < 60 $21,141 $89,499 5.04eet 2.66c-06 5 0le-04 542,182,471 $178,577,407

60 < 25 $59,195 $242,029 3.62e-04 2.16e-04 1.47c-04 5403,573,509 $1,650,089,769

25 < 15 $76,802 5188,280 9.60e-05 1.09c-04 -1.27c-05 * *

* *15 < 3 $938,977 $1,330,22 1.13c44 3.28e-04 -2.15c4)4
_
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Table B.9.2

Statistical Mortality - Power' Reactor Case 3B

Mortality from Radiation Exposure Mortality from Accidents

ResidualDose Limit t Short Term Fatalities
(mrem /y) Living Perfom Transport Perform Transport

TOTAL (Decon &
Onsite Decon Waste Decon Waste Transportation)

100 1.10c-03 2.46c4 8.70c-05 2.07c4 122e-04 131c-03 2.13c.Ot

60 5.97e-04 3.91c-06 8.70e-05 328e-06 1.22c-04 8.13e-GS 2.16e-04

30 327e-04 6.91c-06 131c-G4 5.81e-06 1.82e-04 6.53e-04 3 26e-04

.t2 25 235e-04 7.77e4 1.74c-04 6.53e4 2.43e-04 6.66e-04 431e-04
t2 -

h 15 139e-04 1. Ole-05 2.18c-04 8.50c4 3.04e-Gt 6.79e-04 5.40e-04

10 8.76c-05 120e-05 2.18c-04 1. Ole-05 3.Gie-04 63!c-04 5.44e-04

3 2 55e-05 1.84c-05 3.48c44 1.54e-05 4.86e-04 8.94e-41 8.68c-04

1 7.98e4 3.13c 05 5.66c-04 2.63c-05 7.90e-44 1.42e-03 1.41e-03

Z
C
W
tri
9
I
8

. _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _



- - - _ _ .. .._ _ _ __ _ _ - - - - - - --_ -- - - _ _ - - - - -- - _--

Z
C
W
E$ Table B.9.3 Imptet and Cost Calculations - Power Reactor Case 3B

,.

$ GENERIC ASSUMPTIONS:

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

i

Exposure duration 1000 y Burial site distance 1600 km per
'

Disposal volume 10.87 m^3 per Fatal transport rate 3.8e48 per km

t

Alt, use dose ratio 1.4Ie-OI
|

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

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

,tD Initial Dose Rate (rurem)) 426e+02 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90c+00 9.40e-OI

CD

h Cumulative risk 3.09c44 7.90e45 428c-05 235c-05 1.68c-05 9.95c-06 629e-06 1.83e-06 5.72e-07

t

I. Alternative Lapd Use - Mortality for Radstion Exposure.

Contaminated land area 3,000 sq ft # persons exposed 139e+01 [50,000 persons per km2] [
!

Residual Dose Limit (mrerWy) Nonc 500 60 30 25 15 10 3 1 i

!
Collective monality 430e-03 1.10e-03 5.97ees 327e-04 235eet 139eos 8.76e-05 2 55c-05 7.98c46

i
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Table B.9.4.1
,

Summary Costs for Power Reactor (SM)
Case 3B

Disposal Cost - $50/ft3

Residual Dese Limit
Soil Removal Survey TOTAL

)

i100 $72,819 5106,000 _ $178,819

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

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

?
Y 15 $188,956 $147,000 $335,956

t'u
- ,

3 5313,933 $%1,000 $1,274,933 |
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| c Table B.9.4.2
'

'
.

Summary Costs for Power Reactor ($M)
Case 3B

Disposal Cost - $350/ft3

| Residual Dose Limit
Soil Removal Suney TOTAL

(mrem /y)

!

100 $189,502 $106.000 $295,502

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

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

,

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

?
" 3 $1,184,540 $%1,000 $2,145,540w

,
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Z
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o Table B.10.2
.' ,

4
C
* Statistical Mortality - Power Reactor Case 4

>

r

Mortality from Radiation Exposure Mortality from Accidents i

Residual Dose Limit -C Fatalities
(mrem /y) Living Perform Trargert Pertorm . Transport TOTAL (Decon &

Onsite Decon Wade Decon Waste Transportation)

100 626e-05 2.23e4)6 131cos 1.87e 4 1.82e-04 3.80e44 - 3.17e44 ;

'
60 339e-05 3.54e-06 2.18e-04 ~ 2.97e4 3.04c41 5.62c-04 5.28e-04

=

30 1.86c-05 6.26c46 3.48e-04 525e4 - 4h04 8.64c44 8.46eot

.O .

tc 25 133c-05 7.03e4 3.48ce. 5.91e4 4.86e4)4 8.61eet 8.47c45 i
,

'

4
15 7.88c-06 9.16e-06 4.79e41 7.70c4 6.69e-04 1.17c-03 1.16e-03

10 4.98c4 1.09c-05 5.66e-04 9.15c 4 7.90c-04 138e-03 13f.e-03

!

3 1.45c-06 1.66e-05 827e41 1.40e45 1.16e-03 2. Ole-03 2. Ole-03
,

!

! 4.53c-07 2.83e-05 1.44e-03 . 238e-05 2. Ole-03 3.49e-03 3.49c43
i

$

t

I

f

i
'

I

t

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

* '

GENERIC ASSUMMIONS:

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

Expasu:e duration 1000 y Burial 1600 km per

3.8c-08 per kmDisposal volume 10.87 m^3 per F tat
|

REFERENCE FACILITY Power Reactor-High Soil Contamination - Unrestricted Use

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

Initial Dose Rate (mrem /y) 426e+0 1.09c40 5.99c+0 338e+0 2.46e +0 1.49e+0 9.57e+0 2.90e+0 9.40c-01

to Cumulative risk 2.19c-03 5.61e-04 3.Gtc44 1.67c-Ot 1.20e-04 7.07e-05 4.47c-05 130c-05 4.07e-06

'tD Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (Sr 90 % of total dose * St-90 t 1/2) + (Cs-137& [Ilumbolt soil profile]
in % of total dose * Cs-137 t 1/2)] * fatal cancer risk /1000

1. Living Onsite - Mortality for Radiation Exposure

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

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

Collective mortality 2.44e-04 626e-05 339c45 1.86c-05 133e-05 7.88e 4 4.98e4 1.45e4 4.53c-07

4 II. Performing Decon - Mortality for Radiation Exposure

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

7 - Soilperson-rem 0 0.004 0.007 0.013 0.014 0.018 0.022 0.033 0.057

C
Collective mortality 0 223c4 3.54. v6 626c4 7.03e4 9.16e-06 1.09e-05 1.66e-05 2.83c-05

O
;, III. Transporting Waste - Mortality for Radiation Exposure

. - .

3

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

2:
C Soil shipment exposure 8.70e-02 person-rem per shipment

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

Soil depth removed (cm) 0 4.4 8.0 17.9 20.8 28.9 353 54.5 913
ch

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

Soil shipments 0 3 5 8 8 11 - 13 19 33

Soil person-rem 0 0.261 0.435 0.6 % 0.6 % 0.957 1.131 1.653 2.871

Collective mortality 0 131c-04 2.18c44 3.48c44 3.48c-04 4.79e-04 5.66e-04 827e-04 1.44e-03

REFERENCE FACILITY Power Reactor- High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidenis

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

.O
tj:"! Soil person-h 0 45 71 125 141 183 218 333 566

ch
Collective mortality 0 1.87c-06 2.97e-06 525e-06 5.91e-06 7.70c46 9.15e-06 1.40e-05 238c-05

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 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 1.82c-04 3.04c44 4.86c-04 4.86c44 6.69e-04 7.90e-04 1.16e-03 2.0le-03

i

:
*

__-- _. _ _ - _ _ . - - - ._______ .._ ____ _______-
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Table B.10.4.1

Summary Costs for Power Reactor
Case 4

Dispcsal Cost - S50/ft3
i

Residual Dose Limit
,

Soil Removal Survey TOTAL

i

100 $65,121 $106,000 S171,121 !

'

i

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

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

15 $265,774 $147,000 $412,774
g :
-

3 S481,404 $% I,000 S1,442,404
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o Table B.10.4.2 i

$ Summary Costs for Power Reactor
Case 4 I

'

Disposal Cost - $350/ft3
'

;

Residual Dose Limit ''

S ilReraoval Survey TOTAL
(mrem /y)

,

f100 $356,829 !!06,000 $462,829

i

60 S566,197 $106,000 5672,197
[
F

25 S1,123,070 $106,000 $1,229,070 {
!

15 $1,464,160 5147,000 $1,611,160 [g
in >

4 3 S2,657,922 S %1,000 $3,618,922 [oo '
,

i
t
i

I

'I
1
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[
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i

I
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Table B.10.4.3

i

Summary Costs for Power Reactor
'

Case 4
!

Disposal Cost - $10/ft3
2

Soil Removal Survey TOTAL
(mrem /y)

,

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

60 $29,781 $106,000 $135,781
!

25 $59,257 $106,000 $165,257

:
15 574,728 S147,000 S221,728 :

CC .:
Y 3 S133,129 $ %1,000 $1,094,129 i

u
C !

i
l

!

I
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|
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Z
C
g Tab.'e B.11.1

O.
'

E Incremental Vmpacts - Power Reactor Case 4A
o

Cat (SM)p W Hd bent
Residual Dose Rate ($M) Img-Term Short-Term g 3,g,

Reduction Fatalities Fatalities
t DW DW(mrem /yr) Averted Incurred

@ $50/fl3 @ @ $50/f13 @ S350/f13

i

100 < 60 $38,472 $209,368 1. Ole-04 2.l le-04 -1.10e-04 * *
,

60 < 25 $99,787 $556,873 7.25e-05 3.19eet -2.47e44 * *

25 < 15 S103,394 $382,090 1.92c-05 3.17c-04 -2.98c-04 * *

(15 < 3 S1,029,63 $2,007,76 2.26e-05 8.48e-04 -8.26c44 * *

,td *

Y
8

i

:
!

$

i
*

,

,
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Table B.11.2

Statistical Mortality - Power Reactor Case 4A

Mortality from Radiation Exposure Mortality from Accidents ;g
Residual Dose Limit 'Decon &

; (mrent y) Living Perform Transport Perform Transport TransWon)l

TOTAL
' Onsite Decon Waste Decon Waste

100 2.20 cot 2.23c-06 131e-04 1.37e-06 1.82c-04 537e-04 3.17c-04

60 1.19e41 3.54e-06 2.18 cot 2.97e-06 3.04c-04 6.47c-04 5.28e44

30 6.54e-05 626e-06 3.48e44 525e-06 4.86c-04 9.lleet 8.46eet

25 4.69e-05 7.03e-06 3.48e44 5.91c-06 4.86e41 8.94e41 8.47c44g

15 2.77e-05 9.16e-06 4.79eet 7.70e-06 6.69e-04 1.19c-03 1 16c43

10 1.75e-05 1.09e-05 5.66 cot 9.1fe-06 7.90 cot 139e-03 138e-03
.

3 5.09e-06 1.66c-05 827eet 1.40e-05 1.16e-03 2.02e-03 2.01e-03

1 1.60e-06 2.83c-05 1.44e-03 238e-05 2. Ole-03 3.50e-03 3.49e-03

;
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,

Z
C
h
o Table B.11.3 Impact and Cost Calculations - Power Reactor Case 4A
.L
@m GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m 3 per Fatal transpoit 3.8e-08 per kma

'

Alt. use dose 1.4Ie-O1

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

Residual Dose Nonc 100 60 30 25 15 10 ' 3 1

* "'* '
4.26e+02 1.09e+02 5.99e401 33Se+01 2.46e+01 .1.49e+01 9.57e+00 2.90e +00p

5.72c-
Cumulative risk 3.09e-04 7.90c-05 4.28e45 2.35c-05 1.68e-05 9.95c-06 6.29e-06 1.83c46

I. Altemative Land Use - Mortality for Radiation Exposure

i

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

Residual Dose None 100 60 30 25 15 10 3 1

Collective 8.60c44 2.20e-04 1.19e-04 6.54c-05 4.69e-05 2.77e-05 1.75e-05 5.09c-06 1.60e-

!

| l
,.

i

k

i

_ . . . _ . _ m _.___________$__._ .,____.___.__.__m - _ _ _ _ _ . _ _ _ _ _ _ _ . - . , . _ _ . . . _ w _ . _-
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Table B.I1.4.1

Summary Costs for Power Reactor ($M)
Case 4A

Disposal Cost - $50/ft3

Residual Dose Limit
Soil Removal Suney TOTAL

(mrem /y)

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

60 $103,593 $106.000 $209,593

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

CD 15 $265,774 $147,000 $412,774

9 -

@ 3 $481,404 $961,000 $1,442,404
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Z
C
$
o Table B.11.4.2
|--
A

8 Summary Costs for Power Reactor ($M) ~'

Case 4A ,

Disposal Cost - $350/ft3
'

.

Residual Dose Limit
Soil Removal Survey TOTAL !

(mrem &)
. .

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

'

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

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

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

t? r

% 3 $2,657,922 $%1,000 $3,618,922 j
;
t
,

t

!-

!

i

i

I
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h
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Table B.12.1 j

IncrementalImpacts - Power Reactor Case 4B '

Present Value Cost (SM) Cost (ShO per Net IIcalth Benefit
Residur.1 Dose Rate

"8 *"" *"" "**
Reduction '-

Disposal Disposal Fatalities Averted Fatalities Incurred Benefit Disposal Disposal

@ S50/ft3 @ S350/fl3 @ $50/fl3 @ S350/fl3
_.

100 < 60 $38,472 S209,368 5.04e-04 2.lle44 2.93e-04 $131,379,900 $714,977,703

f60 < 25 599,787 - $556,873 3.62e-04 3.19e-04 431e-05 $2,317,865,579 S12,935,155,165

25 < 15 $103,394 S382,090 9.60e-05 3.17e44 -2 21e-04 * * I

I5 < 3 $1,029,630 $2,007,762 1.13e-04 8.48e-04 -7.35e44 * *
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Table B.12.2

i
y Statistical Mortality - Power Reactor Case 48

Mortality from Radiation Exposure Morta:ity from Accidents Sh TMah
Residual Dose Limit (Decon &

(mremy) Living Perform Transport Perform Transport T uns @ @TOTAL
; Onsite Decon Waste Decon Waste

100 1.10c-03 2.23e4 131e-04 1.87e 4 1.82e-04 1.42e-03 3.17c-04

60 5.97c-04 3.54c4 2.18e-04 2.97e4 3.04e44 1.13e-03 528e-04

30 3.27c44 6.26e4 3.48e-04 525c4 4.86e-04 1.17e-03 8.46e-04

25 235e-04 7.03c4 3.48eet 5.91ea 4.86e-04 1.08e-03 8.47e-04

15 139c44 9.16e 4 4.79e-04 7.70e-06 6.69e-04 130e-03 1.16c-03

ch
10 8.76e-05 1.09e-05 5.66e48 9.15e4 7.90e-04 1.46e-03 138e-03

3 2.55e-05 1.66c45 8.27c-04 1.40e-05 1.16e-03 2.04e-03 2.0le-03

1 7.98c4 2.83c-05 1.44e-03 238e-05 2.0le-03 3.50e-03 3.49c-03

e
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e
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1

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

GENERIC ASSUMFFIONS:

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

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatan transport 3.Se-08 per km
,

,A6 . use dose 1.41c-01 [t

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 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40e-01
.U
? Cumulative risk 3.09e-04 7.90c 05 428e-05 235e-05 1.68e-05 9.95c-06 629e-06 1.83e-06 5.72c-07
D

L Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 3,000 sq ft # persons exposed 139e+01 [50,000 persons per km2]

Residual Dose None 100 60 30 25 15 10 3 I I

Collective mortality 430e-03 1.10e-03 5.97e-04 327e-04 235 cot 139e4)4 8.76e-05 2.55c-05 7.98e-06 !
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Z
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o Table B.12.4.1

k
| $ Summary Costs for Power Reactor (SM)

Case 4B

| Disposal Cost - $50/ft3
.

* *
Soil Removal Survey TOTAL

(mrem /y)

100 $65,121 $106.000 $171,121

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

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

P 15 $265,774 $147,000 $412,774

9
$ 3 $481,404 $%1,000 $1,442,404

l
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t

Table B.12.4.1

Summary Costs for Power Reactor (SM)
Case 4B

Disposal Cost - $50!ft3

Residual Dose Limit
Soil Removal Survey TOTAL,)

L

100 $65.121 $106,000 $171,121 |

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

I25 $203,380 $106.000 $309,380
!

tD 15 $265,774 $147,000 $412,774
to

*

@ 3 S481,404 5 %1,000 $1,442,404
i
"
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*2:
C
h
o Table B.12.4.2

$ Summary Costs for Power Reactor ($M)
Case 4B

Disposal Cost - $350/ft3
:

Residual Dose Limit ,

Soil Removal Survey TOTAL
( )

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

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

t

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

CD 15 $1,464,160 $147,000 $1,611,160 ^f
to ,

h 3 $2,657,922 $%1,000 $3,618,922 j
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Table B.13.1

IncrementalImpacts - Power Reactor Case 5

Residual Dose Present Value Cost
Rate bg-Term Short-Term Cost per Net IIcalth Benefit

Net IIcalthFatalities FatalitiesReduction Disposal DiW t psg g,pos,yA Incmed(mrem'yr) g 350/fl3 @ S350.n3
@ $50/fl3 @ $350?ft3

100 < 60 50 SO 6.87e-05 0.00e+00 -6.87e-05 * *

60 < 25 54,637 S20,437 5.68e-04 1.05e41 4.63e-04 $10,005,675 $44,099,352
25 < 15 $7,910 $45,648 3.45e41 5.31e-07 3.45e 04 S22,953,686 5132,458,187
15 < 3 $128,170 | 5708.023 5 93e41 5 30e-04 6 30e-05 52.034.443,104 $11.238.426.777
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a Table B.13.2

' .i.
@
ch

Statistical Mortality - Power Reactor Case 5

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities

Residual Dose Limit (Decon &
(mrerWy) Living Perform Transport Perform Transport '*"WTOTAL

Onsite Decon Waste Decon Waste

100 1.59e-03 0.00e+00 0 00e+00 0.00e+00 0.00e+00 1.59e-03 0.00e+00

60 1.66e43 0 00c+00 0.00e+00 0.00e+00 0.00e400 1.66e-03 0.00e+00

.U
Y 30 1.72e-03 1.42e-08 435e-05 1.19e-08 6.08e-05 1.82e-03 1.04e-04

N
25 1.09e-03 1.21e47 435e-05 1.01c-07 6.08e-05 1.20e-03 1.05c-04 ;

[
'

15 7.49e-04 4.09e-07 135c-05 3.44c-07 6.08c-05 8.54c-04 1.05e-04 ,

i

10 4.13e-GS 1.29e-06 8.70e-05 1.09e-06 1.22c-04 6.24e-04 2.lle-04
t

3 1.57e-04 4.84c-06 2.61e-04 4.07e-06 3.65c-04 7.91 c-04 635e-04 .[

!

1 4,86c-05 1.43e-05 7.40e-04 1.20c-05 1.03c-03 ' l.85e-03 1.80e-03

1

i
i

<

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

GENERIC ASSUMFFIONS:

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

Exposure duration 1000 y Burial site 1600 km per

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

REFERENCE FACILITY Power Reactor-High Soil Contamination - Unrestricted Use

Residual Ecse Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem /y) 3.07e+01 3.07c+01 3.07e+01 3.07e+01 2.0le+01 1.38e+01 7.82e+00 2.95e+00 9.47e-01

g Cumulative risk 1.52e-04 5.72e-04 5.96e-04 6.16e-04 3.93e-04 2.69c-04 1.48c-04 5.62e-05 1.74c-05

'dt
43 [1lumbolt soil profile (restricted)) Cumulative risk -Initial dose rate * decay factor (1.44) * [(Co40 % of total dose * Co.40 t I/2) + (Sr-90 % of total dose * St-90 v"

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

t
Residual Dose Limit (mrem'y) None 100 60 30 25 15 10 3 1

Collective mortality 424e-04 1.59e 03 1.66e-03 1.72e-03 1.09e-03 7.49e-64 4.13e-04 1.57e-04 4.86e-05

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 0.000 0.000 0.000 0.000 0.001 0.003 0.010 0.029 ,

W
tri Collective mortality 0 0.00e+00 0.00e+00 1.42e-08 1.21e-07 4.09e-07 1.29e-06 4.84e-06 1.43e-05
h ,

Z IIL Transporting Waste - Mortality for Radiation Exposure
;$

!

,

_ _ _ _ . _ _ _ _ _ _ - _ - _ _
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% Table B.13.3 Impact and Cost Calculations - Power Reactor Case 5
tu

h
Soil shipment exposure 8.70c-02 person-re

m
Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

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

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 person-rem 0 0.000 0.000 0.087 0.087 0.087 0.174 0.522 1.479

Collective mortality 0 0.00e+00 0.00e+00 435e-05 435e-05 435c-05 8.70e-05 2.61e-04 7.40e-04

REFERENCE FACILITY Power Reactor-High Soil Contamination - Unrestricted Use

CD
'tg IV. Performing Decon - Mortality for Accidents

O
A 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 0.00e+00 0.00e+00 1.19e-08 10le-07 3.44e-07 1.09c-06 4.07e46 120e-05

V. Transporting Waste - Mortality for Accidents

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

Soil shipments 0 0 0 1 I I 2 6 17

Total distance (km) 0 0 0 1,600 1,600 1f40 3,200 9,600 27,200

Collective mortality 0 0.00e+00 0.00e+00 6.08e45 6.08e-05 6.08e-05 122e-04 3.65e-04 1.03c-03

-__ _ - . .. - - - _ _-. . _ _ _ _ _ - . _ - - - _ - . _ - - - . - _ _ _ _ _ - . _ . _ - - . . . _ _ _ _ - - _ _ _ . _ - - _ _ . _ - - . .
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Table B 13.4.1

Summary Costs for Power Reactor
Case 5 i

Disposal Cost - 550/ft3
1

Residual Dose Limit
S ilRemoval Survey TOTAL(mrem'y)

100 50 $1%,000 S106,000

60 50 $106,000 $106,000
,

,

25 54,637 3106,000 S110,637
,

15 S12,547 5106,000 $118,547

tc
L4 3 $140,717 5106,000 $246,717

u ,

;

'

t

i*

I

5

i

b
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i
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o Table B.13.4.2 i

.'
A,

! $ Summary Costs for Power Reactor

| Case 5 ;
'

| Disposal Cost -$350/ft3

Residual Dose Limit
(mrem /y)

' ** ""U ;

100 SO $106,000 $106,000

i .

| 60 So $106,000 $106,000

25 $20,437 S106.000 $126,437

, ,

15 S66,085 5106,000 5172,085

| 3 S774,107 S106,000 $880,107 i

o .

I
<

i

I
;

i

I
;

!

{
l

i
i

h
!

2.

.
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Table B.13.4.3

Summary Costs for Power Reactor
Case 5

Disposal Cost - $10/ft3

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

SO $106,000 $106,000

SO $106,000 $106,000

25 $4,977 5106,000 $110,977

15 $7,072 S106.000 $113,072p

$ 3 $39,263 $106,000 5145,263
-

2
C
h ,

9
x
8
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in Table B.14.1m
o
.

$ IncrementalImpacts - Uranium Fuel Fabrication Facility Case 1 & 1 A
cs

Long-Term Short-Tenn Net IIcahh" * ' * * * " '

Residual Dose Iatabt s llenef t Disp sal Disposal thsposal

@ S1 0/113 @550/f13 @ S350,fu
Rate Reduction Bs I nspl usW n

' mrem p) @ $10 f13 @ $50.113 @ $350/fl3
_

100 < 60 5141.235
5234,093 5796,688 7.43e42 326e44 7.40e-02 $1,908,727 53,169,079 510,766,901

60 < 25 5141,590 5273,377 S1,095,003 6.50c42 4.58e-04 6.46e-02 52,192,732 54,233,647 516,957,742

25 < 15 5266,653 S332,953 $755,415 1.86e-02 2.60e-04 1.83e-02 514.554,977 518,173,953 541,233,620

52,702,872 223c-02 6.54e44 2.16e-02 562,109,365 ~ 570,693,949 $124,887 937

15 < 3 51,344,195 [ $1,529,985
g

N
da
oo

.

N
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Table B.14.2 ;

i

|

Statistical Mortality for Uranium Fuel Fabrication Facility Case 1 & I A 6

i

Mortahty from Radiation Exposure Mortality from Accidents ,

Residual Dose Limit
Transport Transport Short Term Fatalities ;' mrem /y) 33g g. p

Waste Waste TOTAL (Dewn & L

(Truck) (Truck) Transportation)

100 1.86e-01 1.60e 04 2.64e-07 134e-04 4.0le-03 1.90e-01 431c-03

I
60 1.lle-01 1.72e-G4 2.84e-07 1.44c-04 432e-03 1.16e-01 4.63e-03 [.m ;

O 30 5.57e-02 1.'86c-04 3.08e-07 1.56c-04 4.68e-03 6.08c-02 5.02c-03 '-

C !
,

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

i

15 2.79e-02 i.98e-04 3.28e47 1.67e-04 4.99e-03 332c-02 535e-03 I

i
i

10 1.86e-02 2.05e44 3.40e-07 1.72c-04 5.17c-03 2.41e-02 5.55c-03 L

I
.

3 5.57e-03 2.23c44 3.68c-07 1.87e-04 5.59c43 1.16e-02 6.00c-03 !

03 1.86e-03 2.52c-04 4.16e-07 2.12c-04 632e-03 8.65e-03 6.79e-03

.

k

C
h
O !

k
8 !
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;, Table B.14.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 1 & 1 A
a
8 GENERIC ASSUMPTIONS:

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

| Exposure duration 1000 y Burial site 1600 km per

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

i
; Disposal volume 10.87 m^3 per
|

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

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

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

Cumulative risk 2.51e-01 5.00e-02 3.00e42 1.50e-02 1.25e-02 7.50e-03 5.00c-03 1.50e-03 5.00e-04

o
1. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq fl - # persons on land 3.72e+00 [400 persons per sq. km).

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

l

| Collective mortality 933e-01 1.86c-01 1.11e-01 5.57e-02 4.65e-02 2.79e-02 1.86c-02 5.57e-03 1.86e-03

II. Performing Decon - Mortality fce Radiation Exposure

Residua! Dose Limit (mrem'y) None 100 60 30 25 15 10 3 03

Soil person-rem 0 0320 0344 0372 0379 0397 0.410 0.446 0.501

Collective trortality 0 1.60c-04 1.72c-04 1.86c-04 1.89e-04 L98e-04 2.05e-04 223c-04 2.52c-04

IIL Transporting Waste - Mortality for Radiation Exposure

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

_ - _ _ _ . - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . . - _ - _
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Table B.14.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 1 & 1 A
Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 03

Soil depth removed (cm) 0 18.4 19.7 213 21.7 22.8 23.5 25.6 28.9

Soil volume (m^3) 0 1789 1922 2078 2115 2215 2291 2492 2817

Soil shipments 0 66 71 77 78 82 85 92 104

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

Collective mortality 0 2.64c-07 2.84c-07 3.08e-07 3.12e-07 328c-07 3.40c-07 3.68e-07 4.16c-07

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

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 03
.Y
$ Soil person-h 0 3202 3440 3720 3787 3%5 4100 4461 5043

Collective mortality 0 134c-04 1.44e-04 1.56c-04 1.59eet 1.67e44 1.72e-04 1.87e-04 2.12e-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 71 77 78 82 85 92 104

Total distance (km) 0 105,600 113,600 123,200 124,800 131,200 136,000 147,200 166,400

Z
C
h
9
I
8
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C
h Table B.14.4.1 ;a

g Summary Costs for Uranium Fuel Fabrication Facility
,

Case 1 & 1A
Disposal Cost - 550/ft3

I

Residual Dose Limit (mrem /y) Sod Removal Survey TOTAL
|

t

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

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

25 S2,909,937 5248,000 $3,157,937

15 S3,045,891 $445,000 $3,490,891 ;

3 $3,421,876 S1,599,000 15,020,876

m
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h
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Table B.14.4.2

Summary Costs for Uranium Fuel Fabrication Facility
Case 1 & 1A

Disposal Cost -$350/ft3

Residual Dose Limit (mrem /y) Soil Removal Sunty TOTAL
,

100 $10,047,004 SI84,000.00 $10,231,004

i
60 510,789,692 $238,000.00 511,027,692

,

25 S11,874,695 $248,000.00 S12,122,695 >

15 512,433,110 $445,000.00 512,878,110 !

3 S13,981,982 $1,599,000.00 515,580,082

t
:
I

|
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h
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Table B.15.1g

i9
incrementalImpacts - Uranium Feel Fabrication Facility Case IB

,

'

Incremental Cost ($M) - Cost (SM) per Net IIcalth Benefit
Residual Dose Wg-Term Short-Term Nd IldRate

Disposal Disposal Disposal Fatalities Fatalities Disposal Disposal DisposalMtReduction !

S10/fl3 @$50/f13 @ S350/fl3 Averted Incurred @ S10/ft3 @ $50/fl3 @ S350/f13
(mrem />t) .

,

.

'

100 < 60 $141,235 5234,493 $796,688 3.47c-01 326c-04 3.47e-01 $406,817 $675,443 $2,294,809

60 < 25 S141,590 ' S273.~. 7 $1,095,003 3.04e-01 4.58e-04 3.(Me-01 5466,369 $900,448 $3,606,719

25 < 15 $266,653 5332,953 5755,415 8.69e-02 2.60e-04 8.66c42 $3,078,624 S3,844,098 $8,721,608 i

F 15 < 3 51,344,195 51,529,985 S2,702,872 1.04e-01 6.54e-04 1.04e-01 $12.975,480 $14,768,915 $26,090,766 i.

Yj
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Table B.15.2
:

,

| Statistical Mortality - Uranium Fuel Fabriention Facility Case 1B

Mortahty from Radiation Exposure Mortality from Accidents

Residual Dose Limit
Transport Short Term Fatalities(mremfy) Living Perform Perform

aste aste TOTE (Decon &Onsite Decon Decon
(Truck) (Truck) Transportation)

i 100 8.69e-01 1.60c-04 2.64e-07 134e-04 4.0Ie-03 8.73c-01 43 Ie-03

60 5.21e-01 1.72e-04 2.84e-07 1.44e-04 432c-03 526e-01 4.63c-03

; Y 30 2.61e41 1.86e-04 3.08e-07 1.56e-04 4.68e-03 2.66e-01 5.02e-03$
25 2.17e-01 1.89e-04 3.12c-07 1.59c-04 4.74c-03 2 22e-01 5.09e-03

15 130e-O1 1.98c-04 328e-07 1.67c-04 4.99e-03 136c-01 535e-03

10 8.69e-02 2.05e-04 3.40e-07 1.72c-04 5.17c-03 9.24c-02 5.55c-03

3 2.6 t e-02 2.23e-04 3.68e-07 1.87c44 5.59e-03 3 21e-02 6.00e-03

03 8.69c-03 2.52e-04 4.16c-07 2.12c-(M 632c-03 1.55e-02- 6.79e-03
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e Table B.15. 3 Impact and Cost Calculations - Uranium Fuel
% Fabrication Facility Case 1B
8

GENERIC ASSUMPTIONS:
Fatal work rate 4.2e 08 per

5.00e-04 per rem
Fatal-,ccr risk rate

Burial site 1600 km per
1000 y

Exposure duration

20 m^2 per Fatal transport 3.8e-08 per km

Soil exposure rate

Alt. use dose 3.74c-02
10.87 m^3 per

Dupud volume

REFERENCE FACILITY Uranium Fuel Fabrication Facility -High SoilContamination - Alternative Land Use

None 100 60 30 25 15 10 3 1

Residual Dose Limit (mrern'y)

5.02e+02 1.00c+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00c+01 3.00e+00 1.00c+00g
|

Initial Dose Rate (mrem'y)

a 939c-03 1.87e43 1.12e-03 5.61e-04 4.68e41 2.81e44 1.87e44 5.61c-05 1.87c-05

Cumulative risk

Cumulative risk calculated as follows: initial dose rate * exposure duration * SE-4 * alt. use dose ratio
1

1. Alternative Land Use - Mortality for Radiation Exposure
J

465 [50,000 persons per km2|
|# tuwas exposed100,000 sq11

Contaminated land area

None 100 60 30 25 15 10 3 1

I

Residual Dose Limit (mrem /y) l

436e+00 8.69e-01 5.21e-01 2.61e41 2.17e-01 130e-01 8.69e-02 2.61e42 8.69e-03
|

Collective mortality j

Collective mortality calculated as # persons exposed times cumulative risk

,

i

l

)
|
1
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>Table B.15.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM) -

Case IB j

Disposal Cost -$50/ft3
*

,

9

Rd mk
Soil Removal Survey TOTAL

I
100 $2,466,067 S184,000 $2.650,067

2

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

,

*

25 S2,909S37 S248,000 $3,157,937 .;
tn

,

15 $3,045,891 5445,000 $3,490,891 jp
im

" 3 S3.421,876 S1,599,000 55,020,876 .

.I.

[

!

t

?
.

t

I

2
C
|c e,
It !

.

O. t
!-

!*
i

.

.-_. ._. .- . _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - _ - _ _ - _ _ - - _ _ _ _ - _ _ _ __



!

|

|

Z
C
ha Table B.15.4.2

k
Summary Costs for Uranium Fuel Fabrication Facility (SM)

| Case 1B
| Disposal Cost-$350/ft3
|

!

I
es. Umt

Soil Removal Surwy TOTAL(mrem /y)
p

,'
100 $10,047,004 $184,000 $10,231,004

60 $10,789,692 $238,000 $11,027,692 h

25 S11,874,695 5248,000 S:2,122,695 :

W I
g 15 $12,433,110 $445,000 $12,878,110 !

E !
3 S13,981,982 - 51,599,000 $15,580,982 '-

i
!

!
;

!

i

|

| I
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>
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Table B.16.1
;

IncrementalImpacts - Uranium Fuel Fabrication Facility Case 2 & 2A !-

''''"*" "I
Residual Dose Long-Term Short-Term Nd M
** * " * **

Disposal Disposal Disposal Benefit Disposal Disposal Disposal
,

@ S10/fl3 @ $50!ft3 @ S350/fl3 @ $10/R3 @ $50/f13 @$350/fB

100 < 60 $140,225 53M,510 51,769,995 7.43e-02 7.49e44 7.36e-02 $1,906,000 $4,954,557 $24,058,467 ;
;

60 < 25 S132,231 54M,411 S2,518,476 6.50e-02 1.12e-03 6.39e-02 $2,069,133 57,267,022 $39,408,677

25 < 15 $263,832 5430,310 S1,486,4M 1.86e-02 5.62e-04 1.80c-02 514,642,786 523,882,339 582,499,247
i

15 < 3 S1,333,182 S1,803,084 $4,735,301 2.23e-02 1.62e-03 2.07e-02 SM,486,403 $87,215,706 S229,047,922
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o Table B.16.2

o
*

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

| Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit Living Perform "# Perform "" "*
Waste Waste TOTAL (Decon &(mrem /y) ons;,, %

(Truck) (Truck) Transportation)
|

100 1.86c-01 1.45e-04 6.60e-07 1.22e-04 1.00e-02 1.96e-01 1.03e-02|

60 1.I le-01 1.56e-04 7.08e-07 131e-04 1.08e-02 1.23c-01 1.10e-02

tc .'O 5.57c42 1.68cm 7.68e-07 1.41e-04 1.17c-02 6.77e-02 120e-02
td -

h 25 4_65e-02 1.71e-04 7.80e-07 1.44c-04 1.19e42 5.86c-02 1.22e-02

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

10 1.86c-02 1.86e@ 8.44c-07 1.56c-04 128e-02 3.18e42 132e-02

j 3 5.57e-03 2.02em 920c-07 1.70c-04 1.40e-02 1.99e-02 1.44c-02

03 1.86e-03 228ea 1.04e-06 1.92e-04 1.58c-02 1.81e-02 1.620-02

,

_.-.___._n____ _ _- -m. _m_ _ ___ _ _ _ _ _ _ _ - __ - - _ _ _ r ____ _ ____ .__2 ._ .- ._ _ _---_ m _.--.__a- -
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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 4.2e-08 per person-h

Exposure duration 1000 y Burial site 1600 km per shipment

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

Disposal volume 10.87 m^3 per

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

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 I

initial Dose Rate (mrem /y) 5.02e+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 2.51e-01 5.00e-02 3.00e-02 1.50c-02 1.25e-02 7.50e-03 5.00e-03 1.50e-03 5.00e-04

1. Living Onsite - Mortality for Radiation Exposure

|Contaminated land area 100,000 sq 11 # persons on land 3.72e+00 [400 persons per sq.km]

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

Collective mortality 933e-01 1.86e-O1 1.11e41 5.57e-02 4_65e-02 2.79e-02 1.86e-02 5.57c-03 1.86e-03

i
II. Performing Decon - Mortahty for Radiation Exposure t

Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 03
!

Soil person-rem 0 0290 0311 0337 0343 0359 0371 0.404 0.456

Z
c Collective mortality 0 1.45c-04 1.56e-04 1.68e-04 1.71e-04 1.79e-04 1.86c48 2.02e-04 2.28e-04

W
III. Transporting Waste - Mortality for Radiation Exposure

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

o

;

e
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Z
C Table B.16.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
b Case 2 & 2A
9
g Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 03

$
Soil depth removed (cm) 0 18.4 19.7 213 21.7 22.8 23.5 25.6 28.9

Soil volume (m^3) 0 1789 1922 2078 2115 2215 2291 2492 2817

Soi! 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 6.60e-07 7.08e-07 7.68e-07 7.80c-07 8.16c-07 8.44e-07 920e-07 1.04c-06

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

IV. Performing Decon - Monality for Accidents

P Residual Dosc Limit (mremly) None 100 60 30 25 15 10 3 03
Y
$ Soil person-h 0 2898 3113 3366 3427 3589 3711 4037 4564

Collective mortality 0 1.22e-G4 131e-04 1.41e-04 1.44e-04 1.51e44 1.56e-04 1.70e-04 1.92e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 03
,

Soil shipments 0 165 177 192 195 2G4 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 1.08e-02 1.17e-02 1.19c-02 124c-02 128e-02 1.40e-02 1.58e4)2

1

i

. - . _. -_ . . -_ . _ . _ _ _ . . -_
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Table B.16.4.1

;

Summary Costs for Uranium Fuel Fabrication Facility Case 2 & 2A :

Disposal Cost - 550/ft3 |
!

Residual Dose Limit
'

Soil Removal Surwy TOTAL
(mrem /y) |

100 $4,191,303 $184,000 $4,375,303 ,.

t

!

60 54,501,813 $238,000 $4,739,813 p

|

25 S4,956,224 $248,000 $5,204,224 [

|

15 55,189,533 $445,000 55,634,533 .

m
!

-W .

)|6 3 $5,838,617 $1,599,000 $7,437,617
W
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C
$b Table B.16.4.2

3a
#g Summary Costs for Uranium Fuel Fabrication Facility

Case 2 & 2A
Disposal Cost - $350/ft3

.

Residual Dose Limit (mremly) Soil Removal Survey TOTAL

100 $23,143,646 $184,000 $23,327,646
'

i
60 S24,859,641 5238,000 S25,097,641 ',

25 $27,368,117 $248,000 S27,616,117 '

g 15 528,657,581 $445,000 $29,102,581
CD

6 3 S32,238,882
.'

$1,599,000 $33,837,8824

i

i

!
s

t
,

b

P
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,

Table B.16.4.3
4

Summary Costs for Uranium Fuel Fabrication Facility Case 2 & 2A'

,

Disposal Cost-$10/ft3 ,

Residual Dese Limit (mrem /y) Soil Removal Sun'cy TOTAL ,

100 51,158,739 $184,000 $1,342.739
.

60 51,244,964 $238,000 S1482,964

,

25 51,367,1 % S248,000 51,615,196 |

15 51,434,028 It45,000 $1,879,028

td 3 $1,613.2 to S1,599,000 53,212,210

tn

us
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f
1

!

!

!
,
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2
C
:c Table B.17.1 ;
tr

~

C.
- :

-

g IncrementalImpacts - Uranium Fuel Fabrication Facility Case 2B
'

$
incremental Cost (SM) Cost (SM) per Net IIcalth Benefit i

Residual Dose long-Term Short-Tenn
Net IIcalthRate Reduction Disposal Disposal Disposal Fatalities Fatalities Di Di i Disposal
Mt

(mrem />T) @ $10.ft3 @ $50/ft3 @ S350/fl3 Averted Incurred @S ft3 @5 '13 @ S350/fl3

l

100 < 60 5140225 5364,510 S1,769,995 3.47e-01 326c-M 3.47e-01 $403,911 51,049,947 S5,098,361

;

60 < 25 5132,231 $464,411 $2,518,476 3.04e-01 4.58c-04 3.04e-01 S435,543 $1,529,676 58295,352 I

C !
.

Y
g 25 < 15 5263,832 5430,310 51,486,464 8.69e-02 2.60e-04 8.66c-02 S3,M6,064 $4,968,120 S17,161,894

i

15 < 3 $1,333,182 51,803,084 S4,735,301 ,. Ne-01 6.54c-04 1.Ne-01 $12,869,176 $17,405,130 S45,709,759 |

'

i

>

;

*

L

!

I ,

i

,

i ,

I
;

__ __



Table B 17.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 2B

Monality from Radiation Exposure Mortality from Accidents
Short Term Fatalities

Residual Dose limit #Transport
(mrem /y) living Perform Transport Waste Perform Transpona6on)Waste TOTAL

Onsite Decon (Truck) Decon
(Truck)

100 8.69c41 1.60e-04 2.68e-07 134c-G4 4. Ole-03 8.73c-01 431e-03

60 5.21e-01 1.72e-04 2.84e-07 1.44e-04 432e-03 5.26c-01 4.63e-03 !

30 2.61e-01 1.86e-04 3.08e-07 1.56e-04 4.68e43 2.66e-01 5.02e-03
:D '

tit! 25 2.17c-OI 1.89c-04 3.12e-07 1.59e-04 4.74c-03 2.22e-01 5.09e-03 :

M 1

15 130c-01 1.98e-04 328e-07 1.67e-G3 4.99e-03 136e-01 535e-03

e

10 P. 69e-02 2.05c-04 3.40e-07 1.72c-04 5.17c-03 924c-02 5.55e-03 -

3 2.61e-02 2.23e44 3.68e-07 1.87c-44 5.59e-03 32Ie-02 6.00e-03 ;

03 8.69e-03 2.52e-04 4.16e-07 2.12e-04 63?c43 1.55e-02 6.79e-03 f

;

I

i

2
C
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I !
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E

h Table B.17.3 Impact and Cost Calculations - Uranium Fuel Fabrication

% Facility Case 2B

j GENERIC ASSUMPr10NS:

Fatal cancer risk rate 5.00e44 per rem Fatal work 4.2e-08 per penon-h

Exposure duration 1000 y Burial site 1600 km per _

Soil exposure rate 20 m^2 per Fata! transport 3.Se48 per km

Disposal volume 10.87 m^3 per Alt usedose 3.74e-02
,

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

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem /y) 5.02e+C2 1.00e+02 6.00e+01 3.00e+01 2.50e401 1.50e+01 1.00e+01 3.00e+00 1.00e+00 ,

p Cumulative risk 939c43 1.87e-03 1.12e-03 5.61c-04 4.68e-04 2.81c-04 1.87e-04 5.6 t e-05 1.87e-05
C
U L Altemative Land Use-Mortality for Radiation Exposure
oc

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

Co!!cctive mortality 436e+00 8.69e-01 5.21e-01 2.61e-01 2.17c-01 1.30e-01 8.69e-02 2.61e-02 8.69e-03 <

>

s
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Table B.17.4.1

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 2B >

Disposal Cost -$50/ft3
!

[
Residual Dose Limit

I,Soil Removal Sunty TOTAL(mrem /y)

100 S4,191,303 $184,000 S4,375,303 v

'
60 54,501,813 $238,000 S4,739,813

25 54,956,224 5248,000 $5,204,224
_

15 55,189,533 S445,000 S5,634,533

Y 3 $5,838,617 $1,599,000 $7,437,617 !e
C -

!

t

Ii

h
-

,

1

'Z ,

C !

h
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'
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$ Table B.17.4.2 ;

e
o Summary Costs for Uranium Fuel Fabricati acility (SM)c

Case 2B ,

Disposal Cost - $350/ft3 ,

,

Residual Dose Limit (mrem /y) Soil Removal Survey TOTAL
'

t

100 $23,143,646 5184,000 $23,327,646
-

-

60 S24.859,641 $238,000 $25,097,641

25 S27,368,117 $248,000 $27,616,117 .

i
!-

15 528,657,581 $445,000 529,102,581g

'tc
L 3 $32,238,882 S1,599,000 $33,837,882

8 !
,

1

!

}

| I
l 1

i i

i

!
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Table B.17.4.3 '

,

Summary Costs for Uranium Fuel Fabrication Facility (SM)
Case 2B

Disposal Cost - $10/ft3 ;

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

100 S1,158,739 5184,000 $1,342,739

60 $1.244,964 $238,000 $1,482,964

25 SI,367,1% $248,000 S1,615,1 %

15 S1,434,028 $445,000 S1,879,028?
Y 3 $1,613,210 $1,599,000 $3,212,210~
o
-

C
h
9
I
8
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, Z
' C Table B.18.1g

9
Z IncreenentalImpacts - Uranium Fuel Fabrication Facility Case 3

$
cremen st tp H BeneGt

Residual Dose Long-Term Short-Term ggg
Rate Reduction Fatalities Fatalities

DisW Dis # DisW Benefit Disposal Disposal Disposal
(""N Ann bemnd

. @ $10/fl3 @$50!!13 @ $350/fl3 | (d 3iG/fl3 @ $50/fl3 @ $350/f13

l

100 < 60 SO SO 50 1.86e+00 0.00e+ 00 1.86e+00 SO SO 50

60 < 25 50 50 50 1.63e+00 0.00e+00 1.63e+00 50 50 50

25 < 15 5149,171 S1,469,764 $5,944,879 4.65e-01 2.55e-03 4.62e-01 S322,912 $3,181,618 $12,868,965

15 < 3 S161,499 S1,088,478 $4,313,450 5.57e41 1.83e-03 5.56e-01 1290,690 $1,959,202 S7,763,978

Y
5
N

- - - -
_ _ -
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Table n.ls.2 .

:

;

Statistical Mortality - Uranium Fuel Fabrication Facility Case 3

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit (mrem'y) Transport Transport Short Term Fatalitiesp
Waste Waste TOTAL (Decon &g

(Truck) (Truck) Transportation)

100 4.65e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+ 00 4.65e+00 0.00e+00

>60 2.79e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.79e+00 0.00e+00 ;
O
.

[CD 30 1.39e+00 0.00e+00 0.00e+00 0.00e+00 0.00c+00 139e+00 ]O0e+00oW 25 1.16e+00 0.00c+00 0.00e+00 0.00e+00 0.00e+00 1.16e+00 0. 600 ,

| I
15 6.97e-01 9.45e-05 1.56c-07 7.94e-05 237c-03 6.99e-01 2.55 43

10 4.65e-01 1. 3e44 2.04e-07 1.04e-04 3.10e-03 4.68c-01 3 3c43
,

1

3 139e.01 1.63e-04 2.68e-07 137e-04 4 07e-03 1.44c-01 437e.03

03 4.65e42 2.07e-04 3.40e-07 1.74e-04 5.17e-03 520e-02 5.55e-03

i

I
'

C
W
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I
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r
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c:
h Table B.18.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 3a
L

h GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e44 per rem Fatal work 42c-08 per person-h

Exposure duration 1000 y Burial site 1600 km per

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

Disposal volume 10.87 m^3 per

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

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

Initial Dose Rate (mrem /y) 5.02e+02 1.00e+02 6.00e+0! 3.00c+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00e+00g

Cumulative risk 2.51e-01 5.00e-02 3.00e-02 1.50e-02 125e-02 7.50e-03 5.00e03 1.50e-03 5.00e-04

e
I. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq (1 # persons on land 9.29e+01 [10,000 persons per sq. km]

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

Collective mortality 233e+01 4.65e+00 2.79e+00 139e+00 1.16e+00 6.97e-01 4.65e-01 139e-01 4.65c-02

II. Performing Decon - Mortality for Radiation Exposure
.r

Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 03

Soil person-rem 0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.89e-01 2.47e-01 325c-01 4.13e-01

Collective mortality 0 0.00e+00 0.00e+00 0.00e+00 0.0" 3 9.45e-05 123e-04 1.63e-04 2.07e-04

III. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.00e-06 person-rem

--- - - - _ . .-
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Table B.18.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 3
,

Residual Dose Limit (mremly) None 100 60 30 25 15 10 3 -03

Soil depth removed (cm) 0 0.0 0.0 0.0 0.0 10.8 14.2 18.7 23.7

Soil volume (m^3) 0 0 0 0 0 1056 1379 1817 2308

Soil shipments 0 0 0 0 0 39 51 67 85

Soil person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001

Collective mortality 0 0.00c+00 0.00e+00 0.00e+00 0.00e+00 1.56c-07 2 Ate-07 2.68c-07 3.40e-07

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

IV. Performing Decon - Mortality for Accidents

-# Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 03
Y
8 Sil person-h 0 0 0 0 0 1890 2469 3252 4131u

Collective mortality 0 0.00c+00 0.00e+00 0.00e+00 0.00e+00 7.94c-05 1.04e-04 137c-04 1.74e-04

V. Trnnsporting Waste - Mortality for Accidents

Residua! Duc Limit (mrem /y) None 100 60 30 23 15 10 3 1

3cil shipments 0 0 0 0 0 39 51 67 85

U-tal distance (km) 0 0 0 0 0 62,400 81,600 107,200 136,000

Cellective mortality 0 0.00e+00 0.00e400 0.00e+ 00 0.00e+00 237e-03 3.10v-03 4.07c-03 5.17e-03

.
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f

Z
C

h Table B.18.4.1

a
g Summary Costs for Uranium Fuel Fabrication Facility
* Case 3

Disposal Cost - 550/ft3,

1

Resid se Limit
Soil Removal Survey TOTAL

100 50 $184,000 $184,000

I
60 SO 5184,000 !!84,000

25 $0 5184,000 $184,000

15 $1,469,764 5184,000 $1,653,764

3 $2,504,242 S238,000 $2,742,242

"oo

- - - - --
-

- _ _ _ _ _ _ _ _ _ . - . -
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Table B.18.4.2

Summary Costs for Uranium Fuel Fabrication Facility f
Case 3 ;

Disposal Cost- $350#t3 I

,

Residual Dose Limit
Soil Removal Survey TOTAL(rriem/y) ,

3

:

100 $0 $1M,000 5184,000

60 SO $184,000 $184,000 ;

25 SO $184,000 $154,000 |

i

15 55,944,879 $184,0C0 $6,128,379 !
!

Cd
- 3 $10,2M,329 3238,000 S10,442,329to
a io .
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Table B.19.1

e -

E IncirmentalImpacts - Uranium Fuel Fabrication Facility Case 4

$
et H ent

Residual Dose Long-Tetm Short-Term ;**"*"
g ggg

* * * *
(m At, ed Inc

@ $10/113 @ $50/f13 (aj S350/ft3 @ $10/f13 @ $50/ft3 @ $350/fl3
i

100 < 60 50 50 50 1.86e +00 0.00e+00 1.86e+00 50 SO SO

,

60 < 25 50 $0 $0 1.63e400 0 00e+00 1.63e+00 50 S0 SO

5
25 < 15 $682,590 $2,474,968 $13,662,757 4.65c-01 6.12e-03 4.58c-01 $1,489,123 S5,399,336 S29,806,369

i

15 < 3 5546,686 $1,836,749 $9,599,179 5.57e-01 437e-03 5.53c-01 $988,527 $3,321,245 $17,899,885
|-

?
5 '

* ,

i
!

;

&

?,

r

6

-
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Table B.19.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 4

Mortality from Radiation Exposure
Mortality from Accidents

Residual Dose Limit
(mrem /y)

Living Perform Transport Waste Perform Short TermOnsite De x>n (Truck) Decon W TOTAL ' *
(Decon &

100 4 ranspxtation)
4.65e+00 0.00e+00 0.00e+00 0.00c+00 0.00e+00 4.65e+00 0.00e+ 00.g 60
2.79e+00 0.00e+ 00 0.00e+00 0.00e+00 0.00e + 00 2.79e +00 0.00e+00f .,

30o 1.39e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 139e+00 0.00e+00

__

25
1.16e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.16e+00 0.00e+ 00

._.

15
6.97e-01 8.55e-05 3.92c-07 7.19c45 5.96e-03 7.03e-01 6.12e-0310
4.65c-01 1.12e-04 5.08e-07 9.38e-05 7.72e.03 4.72e-01 7.93c-033
1.39c41 1.47c44 6.72e-07 1.24e-04 1.02c42 1.50e-01 1.05c-02

._.

0.3
4 65c-02 1.87e-04 8.52e-07 1.57e-04 130c-02 5.97e-02 1.33e42

Z
C
*C
m
C
k
8

1
|

|
1
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N Table B.19.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 48

GENERIC ASSUMPTIONS:
Fatal work 42e-08 per person-h

5.00e44 per rem
Fatal c risk rate

Burial site 1600 km per
1000 y

Exposure duration

2500 m^2 per Fatal 3.8c-08 per km

Agricultural usage rate

10.87 m^3 per
Disposal volume

REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil Contamination - Unrestricted Use
None 100 60 30 25 15 10 3 1

g 5.02e+02 1.00e+02 6.00e+ 01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00c+00Residual Dose Limit (mrem'y)

Initial Dose Rate (mrem'v)
2.51e-01 5.00e42 3.00e-02 1.50e-02 125e42 7.50c-03 5.00e-03 1.50c-03 5.00e-04

C Cumulative risk
o

1. Living Onsite - Mortality for Radiation Exposure

Contaminated land area
100,000 sq ft # mas on land 929e+01 [10,000 persons per sq km]

None 100 60 30 25 15 10 3 1

Residual Dose Limit (mrem'y)

2 33e+01 4.65e+ 00 2.79e +00 139e+00 1.16e+00 6.97c-01 4.65c-01 139e-01 4.65e-02

Collective mortahty

II. Performing Decon - Mortality for Radiation Exposure
None 100 60 30 25 15 10 3 03

Residual Dose Limit (mrem'y)

0 0.00c +00 0 00e+00 0.00e+00 0.00e +00 1.71e-01 2.23e-01 2.94c41 3.74e-01

Soil person-rem

0 0 00e+00 0.00e + 00 0.00e+00 0.00c+00 8.55c-05 1.12e-04 1.47e-04 1.87e-04

Collective mortality

III. Transporting Waste - Mori.ality for Radiation Exposure

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

None 100 60 30 25 15 10 3 03

Residual Dose Limit (mrem'y) 23.7

--

0 0.0 0.0 0.0 0.0 .0.8 14 2 18.7
}

%1 depth n22eved(cm)
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Table B.19.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 4
,

Soil volume (m^3) 0 0 0 0 0 1056 1379 1817 2308
!

Soil shipments 0 0 0 0 0 98 127 168 213

Soil person-rem 0 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.002

Collective mortality 0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.92c47 5.08c-07 6.72e-07 8.52c-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

tI2
g Collective morta'ity 0 0.00e+00 0.00c400 0.00e+00 0.00e+00 7.19e-05 9.38c-05 1.24e-04 1.57644

.i.
[ V. Transporting Waste - Mortahty for Accidents

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 !5 10 3 1

Soil shipments 0 0 0 0 0 98 127 168 213
,

Total distance (km) 0 0 0 0 0 156,800 203 200 268 800 340,800

Collective mortality 0 0.00c+00 0.00c + 00 0.00e + 00 0.00e+00 5.96e-03 7.72e-03 1.02e-02 130c02 j

Z E

!C
h

'

9
*

I
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.
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$g . !Table B.19.4.1
. ' - . .-

a
e
o Sumreary Costs for Uranium Fuel Fabrication FacilityCase 4 ;

'

Disposal Cost - $50/ft3
!
t

| Residual Dose Limit (mrem /y) Soil Rems,,ai Survey TOTAL
,

'

t

100 SO $184,000 $184,000

!
60 50 $184,000 $184,000

t
!

25 50 $184,000 S184,000

15 $2,474,968 $184,000 $2,658,968 j

W 3 $4,257,717. $238,000 54,495.717 ,

t2
.'
E3 .

!
<

f

f

!
,'

a

b

k

r
?
,

.
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Table B.19.4.2
,

Summary Costs for Uraniumi Fuel Fabrication Facility ,

Case 4 i

Disposal Cost-$350/ft3
,

Residual Dose Limit (mrem /y) Soil Removal Survey TOTAL j

i

100 SO $184,000 $184,000

i

60 SO $184,000 $184,000 [
!

25 50 $184,000 $184,000 !
. i

15 $13,662,757 5184,000 $13,846,757 !
r

.O 3 $23,507,936 S238,000 $23,745,936
CD |L

|-
N .

[

r

i

!

!

t
i
t

>

t.

1

C i

W '

M :
O '

* ;

!
;
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I
.

_________._________________-.2. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _-_u -- - I
_ __ _a__. _ m __ __ m --- . _ _ -



i
|

I

'

|

|

|

l
'

' Z
C
h Table B.19.4.3| g
~
4
C
o Summary Costs for Uranium Fuel Fabrication Facility Case 4

; Disposal Cost -$10/ft3
i
'

Residual Dose Limit
Soil Removal Survey TOTAL

(mrem /y)

100 SO 2184,000 $184,000

60 SO S184,000 $184,000

25 SO S184,000 $184,000

15 5682,590 $184,000 5866,590

-W 3 51,175,275 S238,000 51,413,275

Y
=
a

|

!

i

i

L
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Table B.20.1
:

IncrementalImpacts - Uranium Fuel Fabrication Facility Case 5 & 5A ,

t

Cost per Net IIcalth Benefit ;"*'***"* *
Residual Dose Long-Term Short-Term

" * *
Disposal Disposal Disposal Iene t Disposal Disposal Dispcsal i

,

@ Slo,113 @ $50/ft3 @ $350/fl3 @ S 1 0/113 @ $50/113 @ S350,ft3

100 < 60 5733,788 $1,407,563 $5,630,005 7.43e-02 235e-03 720c-02 510,196,178 519,558,455 S78,230,407

60 < 25 $2,245,111 55,134,215 S23,171,173 6.50e-02 1.02e-02 5.48c-02 S40,982,003 $93,719,389 S422,963,995 -

25 < 15 S1,299,888 $2,647,909 S t I,060,644 1.86c-02 4.77e-03 138c-02 $94,096,718 $191,677,614 $800,661,302

15 < 3 $5,096,710 $9,909,614 S39,962,210 223e-02 1.70e-02 526e-03 $969,269,152 SI,884,565,322 57,599,831,722

.
I

bD
d
E i

r

b

|

f

!

"Z
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h
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k I
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,

!

|
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Table B.20.2a

e
* Statistical MortaEty - Uranium Fuel Fabrication Facility Case 5 & 5A

t

i

Mortality from Radiation Exposure Mortality from Accidents !

!Residual Dose Limit
Transport Short Term Fatalities 1

(mrem /y) Living Perform Transport Perform TOM
Onsite Decon Waste (Truck) Decon g

100 1.86c-01 3.75c44 620c-07 3.15c-04 9.42c-03 1.96e-01 1. Ole-02

60 1.lle-01 4.64c-04 7.64c47 3.90c-04 1.16e-02 1.24c41 125e-02 ;g
. b i

30 5.57c-02 7.77e-04 128c4 6.52c-04 1.95c-02 7.66e-02 2.09e-02
.

I
' .

5
25 4.65c-02 8.45c-04 139e4 7.10e-04 2.12e-02 6.92e-02 2.27e42 !

!

15 2.79e-02 1.02c-03 1.68c4 8.59e-04 2.56c-02 5.54e-02 2.75e-02

,

10 1.86c-02 1.19e-03 1.96c 4 9.99c-04 2.97c-02 5.05e-02 3.19e-02 |

|
'

3 5.57e-03 1.66c-03 2.73c4 139e-03 4.15c42 5. Ole-02 4.45e-02

{ '

| 03 1.86e-03 2.51e-03 4.12c4 2.l le-03 6.27e-02 6.92e-02 6.73e-02

! '

| i
-

,

,

,

l i

._
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Table B.20.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility C
ase 5 & 5A

GENERIC ASSUMPTIONS:

Fatal cancer risk rate
5.00e-04 per rem

Fatal work 42e-08 per grwrrhExposure duration
1000 y

Burial site 1600 km per
Agricultural usage rate

2500 m^2 per Fatal 3.8c48 per kmDisposal volume
10.87 m^3 per

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Iligh Soil Contaminati
on - Unrestricted Use

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1Initial Dose Rate (mrem /y) 230e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00e+00Cumulative risk
1.15c-01 5.00e-02 3.00e-02 1.50e-02 125c-02 7.50e-03 5.00c-03 1.50c-03 5.00e.04L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq fl # grwus on land 3.72e+00
Residual Dose Limit (mrem /y) [400 persons per sq. Em]

None 100 60 30 25 15 10 3 IColicctive mortality
427c-01 1.86e-01 1.l lc41 5.57e-02 4.65e-02 2.79e42 1.86c-02 5.57e-03 1.86e-03I

I. Performing Decon - Mortality for Radiation Exposure

Residual Dosc Limit (mrem'y) None 100 60 30 25 15 10 3 03Soilg wu-rem
0 7.50e-01 928c-01 1.55c+00 1.69e+00 2.05c+00 238e+00 331e+00 5. Ole +00

.-

Collective mortality 0 3.75c-04 4.64e-04 7.77e-04 8.45e-04 1.02e-03 1.19e43 1.66e-03 2.51e-03III
. Transporting Waste - Mortality for Radiation Frysure

E . Soil shipment exposure
8.00c-06 gimu-rem per shipmentc

Ch

|

|

_
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Table B.20.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility Case 5 & SA

O
k Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 03
c* Soil depth removed (cm) 0 44.2 54.9 92.4 100.6 121.9 141.9 198.1 300.1

Soil volume (m^3) 0 4188 5185 8676 9441 11426 13290 18518 28009

Soil shipments 0 155 191 320 348 421 489 682 1031

Soil person-rem 0 0.001 0.002 0.003 0.003 0 003 0.004 0.005 0.008
1

! Collective mortality 0 6.20c-07 7.64e-07 1.28e46 139e-06 1.68e-06 1.96c-06 2.73e-06 4.12c-06
I

REFERENCE FACILITY Uranium Fuel Fabrication Facility - High Soil Contamination - Unnstricted Use
|
'

IV. Performing Decon - Mortality for Accidents

E Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 03 !
? |

C Soil person-h 0 7497 9280 15530 16899 20452 23789 33147 50137
*

,

Collective mortality 0 3.15c-04 3.90e44 6.52c-04 7.10e-04 8.59e-04 9.99e-04 139c43 2.11e-03 |
i

V, Transporting Waste - Mortality fbr Accidents |

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

| Soil shipments 0 155 191 320 348 421 489 682 1031

Total distance (km) 0 248,000 305,600 512,000 556.800 673,600 782,400 1,091,200 1,649,600

1
Collective mortality 0 9.42e43 1.16c-02 1.95c-02 2.12e-02 2.56e-02 2.97e-02 4.15c-02 6.27c-02

:
1

|

. , - - . __ -- _ _ _ - - . - - _ _ - --



_ _ - _ _ . _ _ _ _ _ m __ . _.-- _ - _ ..

!

',

Table B.20.4.1
!

Summary Costs for Uranium Fuel Fabrication Facility
Case 5 & 5A

Disposal Cost -550/ft3 ,

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

I

100 $5,728,375 $184,000 $5,912.375

60 $7,081,937 $238,000 $7,319,937 {

25 512,206,152 $248,000 $12,454,152

15 $14,657,061 $445,000 S15,102,061

3 $23,412,675 $1,599,000 S25,011,675 :
i-
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Table B.20.4.2

E
$ Summary Costs for Uranium Fuel Fabrication Facility

Case 5 & 5A
Disposal Cost -$350/ft3

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

100 $23,476,516 $184,000 $23,660,516

60 $29,052,522 $238,000 $29,290,522

25 $52,2!3,695 $248,000 S52,461,695

15 $63,077,339 S445,000 S63,522,339g

3 $101,885,549 $1,599,000 $103,484,549

8

:
>

h

!

;

!
:
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Table B.21.1

IncrementalImpacts - Uranium Fuel Fabrication Facility Case 5B

Incremental Cost (SM) Cost (SM) per NetIIcalth Benefit

Residual Dose Rate Long-Term Short-Term
Net IIcalth

Reduction Disposal Disposal Disposal Fatalities Fatalities Disposal Disposal DisposalBd '

(mrenvyr) @ S10/fl3 @ $50/113 @ $350/fl3 Averted Incurred @ $10/fl3 @ $50/f13 @ S350!fl3

100 < 60 $733,788 $1,407,563 $5,630,005 3.47e-01 2.35c-03 3.45e-01 52,126,045 54,078,210 $16,312,128

60 < 25 52,245,111 $5,134,215 S23,171,173 3.04e-01 1.02e-02 2.94e-01 $7,641,337 $17,474,535 $78,864,143

25 < 15 S1,299,888 S2,647,909 511,060,644 8.69e-02 4.77c-03 821c-02 515,831,405 $32,249,009 S134,708,132

?
15 < 3 $5,096,710 59,909,614 539,962,210 I nte-01 1.70e-02 8.72c-02 558,441,20-1 $113,628,156 $458,224,956

e

,

2
C
h
9 L

I
$
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a Table B.21.2
A

$
t

Statistical Mortality - Uranium Fuel Fabrication Facility Case 5B

Mortality from Radiation Exposure Mortality from Accidents {
Short Term Fatalities ;

Residual Dose Limit (Decon &
; (mrem /y) Living Perform Transport Waste Perform Tmnsportata) |W TOTALOnsite Decon (Truck) Decon

100 8.69e-01 3.75e44 620e-07 3.15e-04 9.42e-03 8.79e-01 1. Ole-02 ,

fj 60 5.21e-01 4.64e-04 7.64c-07 3.90e-04 1.16e-02 534e-01 1.25e-02

.,
.

L 30- 2.61e-01 7.77e-04 1.28e46 6.52c-G4 1.95e-02 2.82e-01 2.09e-02 l
I N

N
: |
| 25 2.17e-01 8.45c-04 139e-06 7.10c-G4 2.12c-02 2.40e-01 2_27e.02 i

i

! 15 130e-01 1.02e-03 1.68e-06 8.59e-04 2.56e-02 1.58e-01 2.75e-02 !
t

l

10 8.69c-02 1.19e-03 1.96c-06 9.99e-04 2.97e-02 1.19c-01 3.19c-02

f
3 2.61 42 1.66c-03 2.73e-06 139e-03 4.15c-02 7.06c-02 4.45e-02

,

i

03 8.69c-03 2.51c-03 4.12c-06 2.l le-03 6.27e-02 7.60e-02 6.73e-02 [
i

,

!

I
1

;

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

j Facility Case 5B

' GENERIC ASSUMPTIONS:

Fauti cancer risk rate 5.00c-04 per rem Fatal 4.2c-08 per

Exposure duration 1000 y Hurial 1600 km gr

Soil exposure rate 20 m^2 per Fatal 3.8c 08 per km

Disposal volume 10.67 m^3 per Alt. use 3.74c-02

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

|Residual Dose Ilmit (mrem'y) None 100 60 30 25 15 10 3 I

Initial Dose Rate (mrem /y) 5.02e+02 1.00e+02 6.00c+01 3.00e+0 2.50e+0 1.50c+0! 1.00e+01 3.00e+00 1.00;+00

m Cumulative risk 939e-03 I f7e-03 1.12e43 5.61e-0 4.68c-0 2.81e-04 1.87eet 5.6 t e-05 1.87e-05

k2
/ I. Alternative Land Use - Mortality for Radiation Exposure
o .{t.a

Contaminated land area 100,000 sq ft # persons exposed 465 [N,000 persons per

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

Collective mortality 437e+00 8.69e-01 ; 5.21e-01 2.61e-0 2.17c 0 1.30e41 8.69c-02 2.61e-02 8.69e-03

i
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C
h
o Table B.21.4.1 f
k
, ,

*
Summary Costs for Uranium Fuel Fabrication Fac!!ity (SM)

,

Case 5B !
*

Disposal Cost - $50/ft3
t

!
" *

Soil Removal Survey TOTAL(mrem /y)

|

100 S5,728,375 S184,000 $5,912,375

60 $7,081,937 $238,000 $7,319,937

25 S12,206,152 5248,000 $12.454,152
tc

'c 15 S14,657,061 $445,000 $15,102,061t
* '

y 3 $23,412,675 51,599,000 $25.011,675

:

,

,

i
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Table B.21.4.2 '

*
,

Summary Costs for Uranium FucI Fabrication Facility (SM) *

Case 5B
Disposal Cost - $350/ft3 ,

i

Residual Dose Limit
Soil Removal Survey TOTAL

(mrem /y)
,

i

100 S23,476,516 S184,000 $23,660,516 !
i

60 S29,052,522 $238,000 $29,290,522

25 552,213,695 $248,000 552,461,695

CD

'tc 15 $63,077,339 $445, 30 $63,522,339

A
U. 3 $101.885,549 St 599,000 $103,484,549 '

't.
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Table B.22.1 t

.

IncrementalImpacts - Uranium Fuel Fabrication Facility Case 6 & 6A
,

,

I"C'***"**I C 5' Cost per Net Ileath Benefit
Residuri Dose Long-Term Short-Term

NdIIalm

DSP d D5W D5 Benent aspi asW msg !
y cu

(mrem 3 )
@ 510:113 @550/e3 g 5350113 @ sla'ft3 g $50/n3 g$350/f13 i

;
>

100 < 60 $697,422 52,3P 1,284 $12,943,390 7.43c-02 5.68c-03 6.86e-02 510,160,822 $34,780,617 5188,573,781

60 < 23 S2,759,303 59,981,401 $55,073,795 6.50e-02 2.45c-02 4 06e-02 568,029,347 $245,086,871 $1337,819,198
;

25 < 15' SI,479,382 54,846,720 $25,878,560 1.86c-02 1.14e-02 722e-03 5204,963,032 S671,495,574' 53,585,381,180
1

15 < 3 55,734,922 517,767,844 $92,899,336 223c-02 4 08e-02 -1.85c-02 * * .

CD
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@ Table B.22.2 |
L '

c-
.C* Statistical Mortality - Uraniani Fuel Fabrication Facility Case 6 & 6A j

i
Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit I
"" # Trang SWenn Fah(mrem /yl Living Perform Perform
Waste Waste TOTAL (Decon & |g,;1, g %

(Truck) (Truck) Transportation)
!

100 1.86c-01 339e-04 1.54c-06 2.85e-04 235c42 2.10e-01 2.41c-02 ;

60 1.11e-01 420e-04 1.91e-06 3.53e-04 2.90e-02 1.41e41 2.98e-02 |
. - f

CU '

- 30 5.57c-02 7.03e-04 3.19e-06 5.90c-04 4.85e 02 1.06e-01 4.98e-02g )
E ,

y 25 4.65e 02 7.65e-04 3.48e-06 6.42c O4 5.28e-02 1.0le-01 5.42e-02
'

f

15 2.79e42 9.26c-04 420e-06 7.77c-04 639e-02 935e42 6.56e-02 g

10 1.86e-02 1.08c 03 4.89e-06 9.04c-G4 7.44c-02 9.49e-02 7.63e-02

f3 5.57e-03 1.50e-03 6.82e-06 126e-03 1.04e-01 1.12eal 1.06e-01

f

[ 1.86e-03 { 227e-0303 1.03c-05 1.91e-03 1.57e-01 1.63c41 1.61e41

i
I

,

b
L

,

I

r
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Table B.22.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Case 6 & 6A

GENERIC ASSUMPTIONS:

Fatal es,cer risk rate 5.00e-G4 per rem Fatal work 4.2c-08 per person-h

Exposure duration 1000 y Buria! site 1600 km per shipment

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

Disposal volume 10.87 m^3 per

REFERENCE FACILrrY Uranium Fuel Fabrication Facility-High SoilContamination - Unrestricted Use ,

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

Initial Dose Rate (mrem'y) 230c+02 1.00e+02 6.00c+01 3.00e+01 2.50e+01 1.50e401 1.00e+01 3.00e+00 1.00e+00

'

Cumulative risk 1.15e-01 5.00c-02 3.00e-02 1.50e-02 125e42 7.50c-03 5.00e-03 1.50e-03 100e-04

t3
'g 1. Living Onsite-Mortality for Radiation Exposuret !
d.
@ Contaminated land area 100,000 sq ft # persons on land 3.72e+ 00 [400 persons per sq. km]

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

Collective mortality 427c-01 1.86c-01 1 11e41 5.57e-02 4 65e-02 2.79e-02 1.86c-02 5.57e-03 1.86e-03

II. Performing Decon - Mortahty for Radiation Exposure

Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 03

Soil person-rem 0 6.78c-01 8.40c-01 1.41e+00 1.53e400 1.85e+00 2.15e+00 3.00e+00 4.54e+00

Collective mortality 0 339c-G1 420c-04 7.03e-04 7.65e-04 926e-04 1.38e-03 1.50e-03 227e-03
|

2 III. Transporting Waste - Mortahty for Radiation Exposure

C
Soil shipment exposure 8 00e46 person-;em per shipment

9
-
M

$

. . _ _ _ _ _ _ _ . - _ _ - _ - _ __m- - 1u .-
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$ Table B.22.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
9 Case 6 & 6A
E
$ Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 03

Fod depth removed (cm) 0 44.2 54.9 92.4 100.6 121.9 141.9 198.1 300.1
g

Soil volume (m^3) 0 4188 5185 8676 9441 11426 13290 18518 28009

,Soel 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 1.54e-06 1.91c-06 3.19e-06 3.48e-06 4.20c-06 4.89c-06 6.82e-06 1.03e-05

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

P IV. Performing Decon - Mortality for Accidents

CD |

h Residuai Dose Limit (mrem'y) None 100 60 30 25 15 1 10 3 03

o
Soil person-h 0 6785 8399 14055 15294 18510 21530 29999 45375

Collective mortality 0 2.85e-04 3.53e-04 5.90e-04 6.42c-04 7.77c-04 9.04e-04 1.26e43 1.91c-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 235c-02 2.90c-02 4.85c-02 5.28e-02 639c-02 7.44e-02 1.04e-01 1.57e-01

. _ _ - _ _ _ _ . _ _
_ _ _-.
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Table B.22.4.1
-|

t

Summary Costs for Uranium Fuel Fabrication Facility '

Case 6 & 6A
Dbposal Cost- $50/ft3

Residual Dose Limit
(mrem /y) Su m TOTEem

|

100 59,812,101 $184,000 59,996,101 i

60 $12,145,385 $238,000 $12,383,385

25 S22,116,786 $248,000 522,364,7t6 '

.D
. !

tjc 15 $26,766,506 S445,000 $27,211,506 '

"at
3 S43,380,350 $1,599,000 544,979,350

-
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Table B.22.4.3

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

Disposal Cost - $10/ft3

Soil Removal Survey TOTAL(mrem'y)

100 S2,709,219 5184,000 $2,893,219

60 $3,352,641 S238,000 $3,590,641

25 56,101,944 $248,000 56,349,944

15 57,384,325 5445,000 57,829,325
-tc
g 3 SI1,965,248 $1,599,000 $13,564,248.'
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Table B.23.1g
9
7 incrementalImpacts - Uranium Fuel Fabrication Facility Case 6B
c*

Incremental Cost (SM) Cost (SM) per Net IIcalth Benefit

Disposal Disposal Disposal ifu"
""

Net IIcalth Disposal Disposal Disposal
R n

@$102 @ SSO/ft3 @ $350/f13 Benef t @ $10/fl3 @ $50/ft3 @ $350/ft3 -

M- ha

100 < 60 $697,422 $2,387,284 S12,943,390 3.47c-01 5.68e-03 3.42e-01 $2,040,357 $6,984,167 $37,866,802

60 < 25 S2,759J03 $9,981,401 $55,073,795 3.04e-01 2.45c-02 2.80e-01 $9,869,143 $35,700,278 Sl%381,348

25 < 15 51,479382 $4,846,720 525,878,560 8.69e-02 1.14e-02 7.55c-02 519,591,445 564,185,079 $342,709,591

15 < 3 $5,734,922 $17,767,844 $92,899J36 1.04e-01 4.08e-02 6.35e-02 590,332,737 5279,867,431 $1,463,289,434
,
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Table B.23.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 6B

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalitics

Residual Dose Limit (Decon &TesW Tesp(mrem /y) Living Perform "" TramWon)Waste Waste TOTALte hn
(Truck) (Truck)

100- 8.69c-01 339e-04 1.54e-06 2.85e-04 235e-02 8.93e-01 2.41e-02

60 521e-01 420e-04 1.91c-06 3.53c-04 2.90e-02 5.51c-01 2.98c-02

30 2.61c 01 7.03e 04 3.19c-06 5.90e-o* 4.85e-02 3.10e-01 4.98c-02w
tJn

25 2.17e-01 7.65c-04 3.48e-06 6.42c-04 528e-02 2.71c-01 5.42c-02

15 130e-01 926e-04 420c-06 7.77c-04 639c-02 1.96c-01 6.56c-02
.

10 8.69e-02 1.08c-03 4.89e-06 9.04c-04 7.44e-02 1.63c-01 7.63e-02

3 2.61e-02 1.50e-03 6.82e-06 1.26c-03 1.04e-01 132e-01 G6e-01

03 8.69e-03 227c-03 1.03c-05 1.91c-03 1.57c-01 1.69e-01 1.61e-01

4
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Table B.23.2 ~

-: ,

Statistical Mortality - Uranium Fuel Fabrication Facility Case 6B

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities %.

Residual Dose Limit (Decon &# Tra(mrem /y) Living Perform Perform Transprion)was TOTAL*
(Truck) (Truck)

100 8.69e-01 339e-04 1.54c-06 2.85e-04 235e-02 8.93c-01 2.41e-02 1

60 521e-01 4.20e-04 1.91c-06 3.53c-04 2.90e-02 5.51e-01 2.98c-02

C:3 *a 30 2.61c-01 7.03e-04 3.19c.06 5.90e-04 4.85e-02 3.10e-01 4.98c-02

$
25 2.17c41 7.65e-04 3.48e-06 6.42c-41 5.28e-02 2.71c-01 5.42e-02

.

15 130e-01 926c-04 420c-06 7.77c-04 639e-02 1.96e-01 6.56e-02
i

10 8.69e-02 1.08e-03 4.89e-06 9.04e-04 7.44e-02 1.63e-01 7.63e-02
.

Y
3 2.61c-02 1.50e-03 6 82e-06 126e-03 1.04c-01 132e-01 1.06e-01

'

03 8.69e-03 2.27e-03 1.03e-05 1.91c-03 1.57c- : 1.69e-01 1.61e-01 ' -

-

I
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'2
C
$ Table B.23.3 Impact and Cost Calculations - Uranium Fuel Fabrication

[ Facility Case 6B

e
ch GENERIC ASSUMFRONS:

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

Exposure duration 1000 y Burial site 1600 km per

Soil exposure rate 20 m^2 per Fate.1 3.8c-08 per km

Disposal volume 10.87 m^3 per Alt. use 3.74c-02

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

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

tu Initial Dose Rate (mrem /y) 5.02e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 LO0e+00

td
Cumulative risk | 939e-03 1.87e-03 1.12e-03 5.61e-04 4.68e-04 2.81e-04 1.87e-04 5.61e-05 1.87c-05h

ch
I. Alternative Land Use - Mortality for Radiation Fxposure ,

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

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

Collective mortality - 436e+00 8.69c-01 5.21e-01 2.61e-01 2.17e-01 130e-01 8.69e-02 2.61c-02 8.69c-03

,

_ . _ _ - _ _ _ _ _ _ . _ - _ _ _ . _ _ _ _ . _ _ _ _ - _ _ _ . -__.__ -_ - - _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ - - - - - _ - _ _ . - - _ _ _ . _ _ _ _ _ _ - _ _ _ _
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$ Table B.23.4.2

'

' " ~

$ Summary Costs for Uranium Fuel Fabrication Faciuty (SM) .

"

Case 6B
Disposal Cost - $350Nt3

I
Soil Removal Survey TOTAL

(mrem /y)

100 $54,182,456 S184,000 554,366,456

60 $67,071,M6 5238,000 S67,309,846

25 5122,135,641 $248,000 $122,383,641

_
15 S147,817,201 S445,00G $148,262,201

[ 3 $239,562,537 $1,599,000 $241,161,537

u
i

|

.

i

i

l

_ _ _ _ _ _ . _ - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - - _ _ _ - _ _ _ _ _ _ . _ , --__ -___ . _ _ - _ - - _ - _ _ . _ __-. . _ _ - - - - _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - ..-



. _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,

-

-

| Table B.23.4.3 ,

i Summary Costs for Uranium Fuel Fabrication
'

Facility (SM)
Case 6B 1

,

" *
Soil Removal Suney ' TOTAL

i
100 $2,709.219 S184,000 $2,893.219 -

f60 $3,352,641 S238,000 $3,590,641

.

25 56,101,944 S248,000 $6,349,944 [
,

15 $7,384,325 $445,000 57,829,325
.tc
? 3 S11,965,243 51,599,000 $13.564,248
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C Tabit B.24.1
h '

O
h IncrementalImpacts - Uranium Fuel Fabrication Facility Case 7

$
l Incremental Cost Cost per Net IIcalth Benefit

8 #"" ' *"" Net IIerithResidual Dose
*

Rate Reductum (mrem /yr) Disposal Disposal Disposal Benefit Disposal Disposal Disposal

@ $10/fl3 @ 550/fl3 @ $350/fl3 @ S10/fl3 @ $50/f13 @ $350/fl3 i

_ ,

100 < 60 50 $0 S0 I E c+0G 0.00e+00 1.86e+00 SO SO SG

60 < 25 SO SO $0 1.63e+00 0.00e+00 1.63e+00 50 SO SO
,

25 < 15 $32,547 $114,035 $626,453 4.65c-01 9.lle44 4.64e-01 S70,116 5245,665 51,349,565

15 < 3 $10,765,104 $9,420,507 $51,778,857 5.57c-01 230e-02 5.34e-01 $20,143,216 517,627,263 $%,386,454

9
to

Ia
$ '

:
-

,

b

4

4

b

_ _ _ _ _ _ . _ _ . . , _ _ _ . _ _ _ _ _ _ _ _ a ,___m _ _ . . _ __a _ . _ _ m-_._--__- . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . . _ _



Table B.24.2

Statistical Mortality - Uranium Fuel Fabrication Facility Case 7

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit (mrem /y) Transport Transport Short Term FatalitiesI "" ""
{8 Waste Waste TOTAL (Decon &

(Truck) (Truck) Transportation)

100 4.65c400 0.00e+00 0.00e+00 0.00c+00 0.00c400 4.65e+00 0.00e+00

60 2.79e+00 0.00c t00 0.00e + 00 0.00e+00 0.00c+00 2.79c400 0 00c+00
CD
-

30 139e+00 0.00e+ 00 0.00c+00 0.00e+ 00 0.00e+ 00 139e+00 0.00e400g
'

.

& 25 1.16e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.16c400 0.00e+00

15 6.97e-01 3.92e-06 2.00e-08 329e-06 3.Gie-04 6.97e-01 3.l le-04

10 4.65c41 5.12e-06 2.40e-08 430c-06 3.65c-04 4.65e-01 3.74c-04

3 139c-01 328e-04 1.49c-06 2.75e-04 2.27e-02 1.63c-01 233e-02

03 4.65c-02 1.l le-03 5.05c-06 933e 04 7.67e-02 L25e-01 7.88c-02

Z
C
P3
m
9
I
8
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Table B.24.3 Impact and Cost Calculations - Uranium Fuel Fabrication

Facility Case 7
9
5
< GENERIC ASSUMPTIONS:
c

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

Burial site 1600 km per shipment
Exposure duration 1000 y

2500 m^2 per Fatal 3.8e48 per km
Agricultural usage rate

10.87 m^3 perDisposal volume

REFERENCE FACILITY Uranium Fuel Fabrication Facility-liigh SoilContamination - 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 6.00e +01 3.00e+01 2.50e+01 1.50e+01 100e+01 3.00e+00 1.00e+ 00

g

Cumulative risk 2.51e-01 5.00c-02 3.00e-02 1.50c-02 1.25c-02 7.50c-03 5.00e-03 1.50e43 , 5.00e-G4

4
I. Living Onsite - Mortality for Radiation Exposure"

Contaminated land area 100,000 sq fl # persons on land 9.29e+01 [10,000 persons per sq km]

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 1

CoIIcctive mortality 233e+01 4 65e400 2.79e +00 139e400 1.16e+ 00 6.97e-01 4.65e-01 139c-01 4.65e-02

II. Performing Decor. - Mortality for Radiation Exposure

Residual Dese Limit (mrem'y) None 100 6G 30 25 15 10 3 1

0 6.78c-01 8.40e-01 1.41e400 1.53e +00 1.85c+ 00 2.15c+ 00 3.00e + 00 4.54e+00
Soil person-rem

Collective mortality 0 339c-04 4.20e-04 7.03e-04 7.65c-04 9.26e-04 1,08e-03 1.50e-03 2.27e-03

III. Transporting Waste . Mortality for Radiation Exposure

Soil shipment exposure 8 00e-06 penon-rem per shipment

. _ _ _ - -
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Table B.24.3 Impact and Cost Calculations - Uranium Fuel Fabrication
Facility Case 7 '

Residual Dose Limit (mrem'y) None 100 60 30 25 . 15 10 3 03

Soildepth removed (cm) 0 44 2 54.9 92.4 100.6 ' 121.9 141.9 198.1 300.1

Soil volume (m^3) 0 4188 5185 8676 9441 11426 13290 18518 28009

Soil shipments 0 386 477 798 869 1051 1223 1704 2576

Soil person-rem 0 0.003 0.004 0.006 0.007 0.008 0.010 0.014 0.021

Collective mortality 0 1.54e4 1.91c-06 3.19e-06 3.48c4 420e-06 4.89c4 6 82e-06 1.03e-05

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

IV. Performing Decon - Mortality for Accidents

E Residual Dose Limit (mrem'y) None 100 60 30 25 15 10 3 1p .

Soil person-h 0 6785 8399' 14055 15294 .I8510 21530 29999 45375

Collective mortality 0 . 2.85e-04 3.53e-04 5.90c-04 6.42e-04 7.77c-04 ' 9.04e-04 1.26c-03 1.91e-03 f

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 235c-02 2.90e-02 4.85c42 5.28e-02 639e-02 7.44e-02 1.04c-01 1.57e-01

Z
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O Table B.24.4.1
E *

Summary Costs for Uranium Fuel Fabrication Facility
Case 7

Disposal Cost - $50/ft3 -

I
Soil Removal Survey TOTAL

(mrernM

100 SO S184,000 $184,000
.

60 50 $184,000 $184,000
,

25 SO S184,000 $184,000

tc 15 5114,035 5184,000 $298,035

ED

g 3 59,480,542 5238,000 59,718,542

4

I

i

!
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Table B.24.4.3
|.

ee Summary Costs for Uranism Fuel Fabrication Facility Case 7
Disposal Cost - $10/ft3

R h h Wh
Soil Removal Survey TOTAL

(mrem /y)

100 so s184,000 $184,000

60 si $184,000 $184,000

25 SO S184,000 $184,000

15 $32,547 5184,000 $216,547

E 3 510,743,650 $238,000 $10,981,650

?
I
e

l

l
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Table B.25.1

,

IncrementalImpacts - Scaled Source Case 1
,

Residual Dose Present Value Cost
.

Cost per Net IIcalth Benefit {Rate Long-Term Short-Term Net IIcelth ;
Reduction Disposal Disposal Fatalities Averted Fatalities Incurred Benefit Disposal Disposal
(mrem /yr) @ $50/fl3 @ S350/fl3 @ $50/f13 @ $350/ft3 ,

!

100 < 60 $8,357.42 535,380.70 232c45 1.05e46 2.2!c-05 S377,973,988 . $1,600,134,185 ,

60 < 25 511,477.26 $44,304.08 3.50e-05 1.06e-04 -7.05c45 i
* *

;

25 < 15 $7,961.71 S24,005.17 9. llc 46 6.23c-07 8.49c-06 1938,276,567 S2,828,974,882 h

I15 < 3 537,406.13 5128,205.09 1.10e-05 1.08c44 -9.68c-05 * *

|
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Table B.25.2

E Statistical Mortality - Sealed Source Case 1
$

Mortality from Radiation Exposure Mortality from Accidents SW TMah
Residual Dose limit (Decon &

(mrem)) Living Perform '* ' * " "Transport Waste Transport Waste TOTAL
Onsite Decon Decon

i

100 8.91e-05 139e-06 435c-05 1.17e4 6.03c-05 1.96e-04 - 1.07eet
_.

60 6.59e-05 1.96c-06 435e-05 1.65e-06 6.08c-05 1.74e-04 1.08e-04

30 4.56e-05 2.51c4 8.70e-05 2. llc 4 122c-04 2.59e-04 2.13c-04

25 3.09e-05 2.66e-06 8.70e-05 2.23e-06 122c44 2.44e-04 2.13e-04g.

'Ifta 15 2.17e-05 2.99e-06 8.70e-05 2.51e4 122e-04 236c-04 2.14c-04
4 -

oo
10 1.68e-05 331e-06 8.70e-05 2.78e-06 122e44 232e-04 2.15eet

3 1.07e-05 4.91e-06 131e44 4.13e-06 1.82c-04 - 333e-04 322e-04

1 4.03c-06 8.71e-06 1.74c-04 732c-06 2.43e-04 437c44 433c-04

. _ - - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - - _ _ - _ _ _ _ _ _ _ _ _ - _ _ . . _ _ _ _ _ _ . ._____ - . . - _ _ ..- . _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ _ _ _ - _ _ _ _ _ - _ _.
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Table B.25.3 Impact and Cost Calculations - Scaled Source Case I

GENERIC ASSUMirrIONS:

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

Exposure duration 1000 y Burialsite 1600 km per

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

REFERENCE FACILITY Scaled Source-High Soil Contaminnelon - Unrestricted Use

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

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

Cumulative risk 83' -04 4.79e-04 3.55c-04 2.46e-04 1.66e-04 | 1.17e-04 9.06c-05 5.78e-05 2.17c-05
[ Baseline soil profile] Cumulative risk -Initial dose rate * decay factor (1.44) * [(Co 60 % of total dose * Co40 t 1/2) + (Sr-90 % of total dose * Sr-90 t 1/2) + (Cs-137 % of
total dose * Cs-13711/2) ]* fatal cancer risk /1000

tg L LivingOnsite-MortalityforRadiationFeure
III

Contaminated land area 5,000 sq fl # persons on land 1.86e41 [400 persons per km2]
c

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

Collective mortality 1.54e-04 8.91e-05 6.59c-05 4.56e-05 3.09e-05 2.17e-05 1.68c-05 1.07e-05 4.03e-06

II. Performing Decon - Mortality for Radstion Exposure

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

Soil person-rem 0 0.003 0.004 0.005 0.005 0.006 0.007 0.010 0.017

Collective mortality 0 139c46 1.96c46 2.51c-06 2.66e-06 2.99e-06 331e-06 4.91c-06 8.71c-06

IIL Transporting Waste - Mortality for Radiation Exposure

Z
C Soil shipment exposure 8.70c-02 person-rem per

9
I
8

. ___ _________---__-______- _-__ -. _ _ - _ _ _ - _ - _ _



1I) > | ,Il! | \{!1|j

_
4

44 0 0
8 0 -

- 4 0 c5 e 1 4 4, 34 e 1 7 27 4 3 4 11 0 9
2 0 7 3 6 4

7 2
1

6 4
4

1 0 0 0 0
-0 c-

5 6 e 3 9 3
- 8 e 3 3 8, 25 3 23 1 5

0 3 1 4 81
1

141

8
5 6

0 0 6
4 4 - 0 2 2 2

-0 c7 e 0 6 e
0 8 7 2 1 0 1 6 8 1

1 0 7 7, 3 21 7 3
1

8 2
e
sa
C

4

4e 5 0 0c 4 4 -0 c7 c 5 0 e 5 2 2, 2r 5 0 3 2 1 0 1 6 1 1u
o 0 7 5 3 21 7 3

1

S 8 2

d
e

l

a
4c 5

- 4 0 0S 4 0 -0 e7 c 5 3 c 5 2- 5 2 0 2 1 0 2 5 3 2 2 2
2 6 3 e 2 3 2s 0 7 s 1n 8 U 2

o
di

t ea t
l c

iu r 4

nc 5 t
0 0s4 4 el -0 ea

0 9 8 7 e r 0 0 e 0 2 2 2C 3 5 2 1 0 n 3 5 l 32
l. 3 2

0 7 U 1t 8 2
s -o
C n

o
id t

5a
5n 5 0 0a 7 0 n -

8 e m 0 9 e 0 0 c-
i

t 0 6 2 1

6 3 5 6 6, 8
c 6 4 2 0 51

0a 1
0 3 6

t 6a 14 np o
m C i

I l
io3 S 5

45 0 05 7 0 h -0 0 c8 e g 02 0 3 6
-

0 8 e 0 1

2 7 6, 8l i0 0 5 1 0
0 3 H 1B 1 13 11

61e 4 -
l e
b c sr s ta u t nnT o ee dS d i

i cd c c c ec n A ne e o 0 0 0A o 0 0no 0 0 0 0 0 l

a rN o NrN c o fS f yy t
t

Y i li
l aa tT t rr oI o

L M M
I -) -

m C e.

im

t
c A s tt a

im m i

) yt ( yy F Wim
td )

i E D iL a g L k
l

tt h ie 3 la
ai v * t ( tL o m C g r n e s rt

m t e o
t e o n e o it a c m

rse m ss h

D m s- i m N i o -s ( m r oa r

E m D n o D g no e e
i e
-

r o e p r a er
i t

l t u , w
i E r u e

i

s l y
id itv R oh i. s vl s v n a ;

c
f a r ty . ta p l

u e o h r c e c a u h
l

t
r d s :d p ed d v s

l
F P. is l l

ae
T.

i
l tl si

l
i i io os E e io o e io o o

e i
l l l l

R (S S S S C R V R S C V R S T Co o o
I

-

2Ch9I8 f uO

,



_ _ _ _ _ _ . .-.. , . - - _ _ _ _ _ _ - - - _ - _ _ _ - - _ - _ - _ - - - - - - _ - _ - - _ _ _ _ _ _ _ _ _ _ - - _ - _ - _ _ - _ - _ _ _ _ _ - - - - - - - - _ _ _ - _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ -

. i
<

'

Table B.25.4.1

Summary Costs for Scaled Source j
Case 1

Disposal Cost - 550/ft3

Residual Dose Limit Soil Removal Survey TOTAL
-

(mrem /y)

100 $55,778.25 $32,000.00 $87,778.25

60 $64,135.67 $32,000.00 5 % ,135.67
;

25 $75,612.92 $32,000.00 $107,612.92

?
to 15 $80,574.64 $35,000.00 S115,574.64

.

3 $109,980.77 $43,000.00 S152,980.77 |~
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Z
C
$ Table B.26.2 iO
k
8 Statistical Mortality - Scaled Source Case I A

Mortality from Radiation Exposure Mortality from Accidents Short Term
*

R.esidual Dose Limit #
(mrem /y) Living Perform Transport Perform Transport

Transporta6on)
Onsite Decon Waste Decon Waste

100 3.13e-04 139e-06 435e-05 1.17e-06 6.08c-05 420c-04 1.07e-04

60 232e44 1.96e-06 435c-05 1.65e-06 6.08c-05 3.40e-04 1.08e-Gt

30 1.61c-04 2.51c46 8.70e-05 2.lle-06 122e-04 3.74e-04 2.13e-04

to 25 1.09e-04 2.66e-06 8.70e-05 223e-06 122e-04 322c-04 2.13e-04 i

'td
a 15 7.65e-05 2.99c4 8.70e45 2.51c-06 1.22e-04 2.91e44 2.14e-04

$
10 5.92e-05 331c4 8.70e-05 2.78c-06 1.22:4 4 2.74e-04 2.15e-04

3 3.78e45 4.91e-06 131c44 4.13e-06 1.82c-44 3.60e-04 3.22e-04

1 1.42c45 8.71c-06 1.74e44 732e-06 2.43c-04 4.47e-04 - 433c-04

i

e

!

|
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i
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Table B.26.3 Impact and Cost Calculations - Scaled Source Case 1A

GENERIC ASSUMFFIONS:

Fatal cancer risk rate 5.00@4 per rem Fatal 4.2e48 per

Exposure duration 1000 y Burial site 1/00 im per

Disposal volume 10.87 m*3 per Fatal 3.Se48 per km

Alt. use 1.4Ic41

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

Residual Dose Limit (mrcrWy) Nonc 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem.'y) 1.59e+02 1.08e+02 7.73c+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00

Cumulative risk 1.17c-04 6.75c-05 4.99e-05 3.46e-05 2.34e-03 1.65e-05 1.27e-05 8.13c-06 3.05e-06

I. Altemative land Use - Mortality for Radiation Exposure

Contaminated land area 5,000 sq 11 # persons exposed 4.65e+00 [10,000 persons per km2j

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

Collective mortality 5.44c44 3.13c-04 2.32e-04 1.61e-04 1.09e-04 7.65e-05 5.92e-05 3.78e-05 1.42e-05
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g Table B.26.4.1

,

k
y Summary Costs for Scaled Source ($M) |

Case 1A ,

IDisposal Cost -$50/ft3

Residual Dose Limit '
Soil Remout! Survey TOTAL

(mrem /y) |
t

!

100 555,778 $32,000 $87,778 .

?

60 $64,136 S32,000 5 %,136 !
t

25 575,613 S32,000 S107,613 j

l
; P 15 580,575 $35,000 $115,575 3

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

summary Costs for sealed source (sM)
Case I A i

Disposal Cost -$350/ft3

l

"I
Svil Removal Survey TOTAL

(mrem /y)
,,

100 $121,646 532,000 $153,646

60 $1$7,027 S32,000 $189,027

25 $201,331 $32,000 $233,331

W
,

l5 $222.336 $35.000 $257,336

9
[ 3 $342,541 543,003 5385,541

|
4

!
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Z
C
|c Table B.27.1'm
C
g IncrementalImpacts - Scaled Source Case IB
e I

Residual Dose
' $} Cos2(SM) per Net IIcalth BenefitIeng-Term Short-Term gg

Fatalities FatalitiesRate 9;3pos,] 9;,g g g, g g,
Redwtion ^ """*

@ $50!ft3 @ $350/ft3 @ $50/fl3 @S350!ft3
(mremAT)

100 < r.0 58,357 $35,381 4.08e41 1.05c-06 4.07e-04 $20,558.662 $87,034,080

60 < 25 S11,477 544,304 6.17 4 1.06e44 5.lle-04 522,459,563 $86,6%,020

25 < 15 $7,962 $24,005 1.60c44 6.23e47 1.60e-04 T49,865,025 S150,346,825
_ _ _ _ _

15 < 3 ! $37,406 Si 28,205 1.94e-04 1.08eet
[

8.59e-05 S435,616,155 51,493,022,737

?
?
G
oo

__
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Table B.27.2
i

'

Statistical Mortality - Scaled Source Case IB
,

Mortality from Radiation Exposure Mortality from Accidents Short Term
* ** *

Residual Dose Limit N "A
(mrem /y) Living Perform Transport Perform Transport

Transportation) jOnsite Decon Waste Dee:,n Waste

100 1.57e43 139e-06 435e-05 1.17e-06 6.08e-05 1.67e-03 1.07e44

60 1.16c-03 1.96c-06 435e-05 1.65e4 6.08e-05 1.27e-03 1.08 cot j
6

30 8.03c-04 2.51c-06 8.70e-05 2.l le-06 1.22e-04 1.02e-03 2.13e48

tg 25 5.43e-04 2.66c-06 8.70e-05 2.23c-06 1.22c-04 7.56e41 2.13c-04 [

EC
.

/ 15 3.83c-04 2.99e-06 8.70e-05 2.51c-06 1.22e-04 5.97e-04 2.14c41 |
u ?
c

10 2.96e41 331e-06 8.70e-05 2.78e-06 122 cot 5.Ile48 2.15eet
!

3 1.89e41 4.91e-06 131eet 4.13e-06 1.82c44 5.l le-04 3.22eet
i

1 7.09e-05 8.71e-06 1.74c-04 732c06 2.43e-04 5.04e48 433e-04
,

,

,

i
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a Table B.27.3 Impact and Cost Calculations - Scaled Source Case IB

I y GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

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

Alt. use 1.4Ic-01

REFERENCE FACILITY Scaled Source- H rh Soil Contamination - Alternative Land Use

Residual Dose Limit Nonc 100 60 30 25 15 10 3 I

e Initial Dose Rate 1.59e+02 1.08e+02 7.73e+01 4.89c401 2.80e+01 1.52c+01 8.45e+00 2.81e+00 1.03e+00

i:0
Cumulative :isk 1.17e-04 6.75e-05 4.99e-05 3.46c-05 234e-05 1.65c-05 1.27c-05 8.13e-06 3.05e-06

*

$
1. Alternative Land Use - Mortality for Radiation Exposure

,

Contaminated land area 5,000 sq ft # persons exposed 232c+01 [50,000 persons per km2]

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

Collective mortahty 2.72e-03 1.57e-03 1.16e-03 8.03c44 5.43e-04 3.83e-04 2.96e-04 1.89c44 7.09e-05

l

,
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Table B.27.4.1

Summary Costs for Sealed Source (SM)
Case IB

Disposal Cost- $50/f13
i

Soil Removal Survey TOTAL(mrem'y)

100 555,778 $32,000 587,778

60 564,136 S32,000 5%,136

25 $75,613 532,000 $107,613

F 15 $80,575 $35,000 $115.575
'

?
E 3 S109,981 S43,000 $152,981

t

.

'

b

t

!

i

Z
C i

h
O e

a !

'S
e

!
t

i

i
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a Table B.27.4.2

8 Samannary Costs for Scaled Source (SM)
Case IB

Disposal Cost- $350#t3

Residua w Wt
Soil Removal Survey TOTAL

(

100 5121,646 532,000 5153,646

60 s157,027 s32,000 s189,027

25 s201,331 s32,000 S233,331

CD 15 s222,336- s35,000 $257,336

Y
g 3 5342,541 543,000 S385,541
a

1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ ___ _ _ _ . _. . _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _



Table B.28.1

IncrementalImpacts - Scaled Source Case 2

Residual Dose Present Value Cost W g-T m S M -T e Cost per NetIIcalth Benefit
#* Net HealthFatalities FatalitiesReduction Disposal Disposal Benefit Disposal DisposalAW hh(mrem /yr) @ $50/113 @ $350/ft3 @ $50/ft3 @ S350/ft3

100 < 60 $15,486 $83,044 232c-05 1.05e44 -8.21e-05 * *

60 < 25 $17,202 $99,269 3.50e45 1.15e-06 339e45 * *

25 < 15 S12,732 552,841 9.lle-06 1.05e44 -9.58c-05 * *

15 < 3 558,232 $285,229 1.10c-05 2.12c-04 -2. Ole-04 * *

.W
Y
Ew

2
C
h
9
I
h

. _ _ _ _ _ _ _ . _ _ - - _ _ . _ . -
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50
m Table B.28.2O
k
y Statistical Mortality - Scaled Source Case 2

Mortality from Radiation Exposure Mortality from Accidents
Short Term Fatalities

Residual Dose Limit . (Decon &
(mrem /y) Living Perform Transport Perform TransW TransWon)

'

TOTAL
Onsite Decon Waste Decon Waste

!

100 8.91c-05 126e4 8.70e-05 1.06e4 122e-04 3.00e-04 2.lle-04 [
!

60 6.59e-05 1.78c4 131e-04 1.49e4 1.82e-04 3.82e44 3.16c-04 i

30 4.56e-05 2.28c-06 131e-Ot 1.91e4 1.82c-04 3.63e-04 3.17e-04

'm 25 3.09e-05 2.40e-06 131e-Gt 2.02e4 1.82c-04 3.48c44 3.17e-04 i

a f

$ 15 2.17c-05 2.71c4 1.74c-04 228c4 2.43c-64 4.44e4% 4.22e-04 [

10 1.68e-05 2.99c-06 1.74e-04 2.52c4 2.43c44 4.40c-04 423c-04 g

?.

3 1.07c-05 4.45c-06 2.6 t e-04 3.73c4 3.65e44 6.45c-04 634e-04 - I

[

l 4.03e-06 7.88c4 3.92e-04 6.62e4 5.47e44 9.57e-04 9.53eet

I
t

f

|
i

!
v

t,

I
i

!

:
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Table B.28.3 Impact and Cost Calculations - Scaled Source Case 2

GENERIC ASSUMPTIONS:

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

1000 y Burial 1600 km per
Disposal volume

10.87 m^3 per Fatal 3.8c48 per km

REFERENCE FACILITY Scaled Source- High Soil Contamination - Unrestricted Use

Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 I
initial Dose Rate (mrem /y) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03c+0

g Cumulative risk 831e-04 4.79e-04 3.55c44 2.46e-04 1.66e-04 1.17e-04 9.06c-05 5.78e-05 2.17e-05
[ Baseline soil prof:le]

Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co60 t I/2) + (Sr-90 % of5
total dose * Sr-90 t 1/2) + (Cs-137 % of total dose * Cs-137 t I/2) }* fatal cancer risk /1000u

1. Living Onsite - Mortahty for Radiation Exposure

Contaminated land area 5,000 sq fl # persons on land 1.86e-01 [400 persons per km2]

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

Collective mortality 1.54e-04 8.91e-05 6.59e-05 4.56e45 3.09e-05 2.17e-05 1.68e-05 1.07e-05 4.03c-06

II. Performing Decon - Mortality for Radiation Exposure

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

Soil person-rem 0 0.003 0.044 0.005 0 005 0.005 0.006 0.009 0.016Z
C Collective mortality 0 126c-06 1.78e46 2.28e-06 2.40e-06 2.71e-06 2.99e-06 4.45c-06 7.88c-06

O III. Transporting Waste - Mortality for Radiation Exposure

E

.-_ _ -___ - -_-__- -
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C
g Table B.28.3 Impact and Cost Calculations - Scaled Source Case 2

9
g Soil shipment exposure 3.70c42 person-rem per shipment

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

!

Soil depth removed (cm) 0 33 4.6 5.9 6.2 7.0 7.8 11.5 20.5

Soil volume (m^3) 0 16 22 25 30 33 37 55 97

Soil shipments 0 2 3 3 3 4 4 6 9

Soil person-rem 0 0.174 0261 0261 0261 0348 0348 0.522 0.783

Collective mortality 0 8.70c-05 131e44 131e-04 131e44 1.74c44 1.74e44 2.61c-04 3.92c-04
|

REFERENCE FACIIETY Scaled Source-High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

~
ch Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

<h

Soil person-h 0 25 36 46 48 54 60 89 158

Collective mortality 0 1.06c-06 1.49e-06 1.91e-06 2.02c-06 228c-06 2.52e-06 3.73e46 6.62e-06

V. Transporting Waste - Mortality for Accidents

i
l Residual Dosc Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Soil shipments 0 2 3 3 3 4 4 6 9

Total distance (km) 0 3.200 4,800 4,800 4,800 6,400 6,400 9,600 14,400

Collective mortality 0 122c-04 1.82c-04 I 82c44 1.82c-04 2.43e-04 2.43e-04 3.65c-04 5.47e-04
|

| |
|

|

-- -_
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Table B.28.4.2
a
h Summaary Costs for Scaled Source

Case 2
Disposal Cost -5350/ft3

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

100 $201,837 S32,000 $233,837

60 5284,881 S32,000 S316,881

25 $384,151 S32,000 $416,151'

.O 15 S433,992 $35,000 $468,992

?
E 3 S711,221 S43,000 $754,221

!

!
.

,

t

J,

I

|

?

t

!

!
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Table B.28.4.3

i
Summary Costs for Scaled Source

Case 2 i

Disposal Cost -$10/ft3
i

*
Soil Removal Sunty TOTAL(mrem /y)

!
100 513,242 532,000 545,242 !

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

25 $21,548 $32,000 S53,548

!
to 15 $23,775 535,000 $58,775 '

tc

3 536,376 543,000 S79,376 I-

'o !

h

I

I
2
.

i

?

i
i
!
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a
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i Z
C Table B.29.1

| g
,

O i

a IncrementalImpacts - Scaled Source Case 2A
A ,

$ Cost (SM) per Net IIcalth Benefit
Residual Dose Present Value Cost (SM) Tm SW-Te

"" Fatalities Fatalities
Benefit Disposal Disposal

Reduction Di:posal Disposal AW W
(mrem /yr) @ $50/ft3 @ S350/ft3 @ $50/ft3 @ S350/fl3

1.

* *

100 < 60 $15,486 583,Gt4 8.15c-05 1.05e-04 -237e-05

* *

60 < 25 517,202 . $99,269 1.23e-04 1.15e4)6 1.22e-04

* *

25 < 15 S12,732 552,841 3.21c-05 1.05c-04 -7.28e-05
t

* *
15 < 3 558,232 $285,229 3.87e-05 2.12e-04 -1.73e-04

?
?
G
C

;

!
i

,

,

h

k

,
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_ . _ _ . .._ . . . . __. . . _. . . _ . . ._ . _ _ . _ _ . ._ .. . . ._ _ _ _ _ . -

Table B.29.2

Statistical Mortality - Scaled Source Case 2A

Morta!ity from Radiation Exposure Mortality from Accidents

Residual Dose Limit Fatalities

(mrem /y) Living Perform Transport Perform Transport ME |

Onsite Decon Waste Decon Waste Tranetion)

100 3.13e44 126e-06 8.70c-05 1.06c4 122c44 5.24c-04 2.lle-04
P

60 232e48 1.78e4 131e-04 1.49c4 1.82 cot 5.48e44 3.16c48 i

.

30 1.61e44 2.28e-06 131e-04 1.91e4 1.82e-04 4.78e44 3.17eet
,

td
'

25 1.09eet 2.40e-06 131e44 2.02c4 1.82c41 426e-04 3.17eetm
E
d 15 7.65e-05 2.71e4 1.74e41 2.28e4 2.43eet 4.99e-04 422c44

10 5.92e-05 2.99c4 1.74e-04 2.52e4 2.43e-04 4.82e-04 4.23e44

I3 3.78e-05 4.45c-06 2 61c48 3.73c4 3.65e-04 6.72e44 634e-04

I 1.42e-05 7.88e 4 3.92e-04 6.62e-06 5.47e-04 9.67e44 9.53eet

,

,

C ;

h
O '

k !

8
t

,
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$ Table B.29.3 Impact and Cost Calculations - Scaled Source Case 2A

k
8 GENERIC ASSUMFTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

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

Alt. use 1.41c-01

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

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

m Imtial Dose Rate (mremiy) 1.59e+02 1.08e+02 7.73e+01 4.89e+01 2.80e+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00

'tc
a Cumulative risk 1.17c-04 6.75c-05 4.99e-05 3.46e-05 234e-05 1.65c-05 1.27e-05 8.13c-06 3.05e-06

d
I. Alternative Land Use - Mortality for Radiation Exposure

Contaminated land area 5,000 sq fl # persons exposed 4.65c+00 [10,000 persons per km2]

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

Collective mortality 5.44c-04 3.13e-04 232e-04 1.61e-04 1.09e-04 7.65c-05 5.92e-05 3.78e-05 1.42e 05

- . _ _ _ _

_ _
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$ Table B.29.4.1

$ Summary Costs for Scaled Source (SM)
Case M

Disposal Cost - 550/ft3

Residual Dose Limit soil Removal Sunry TOTAL
Ormy

|

|
100 $37,167 $32,000 569,167

60 552,653 $32,000 584,653

25 569,856 $32,000 $101,856

.W
Y 15 579,588 S35,000 $114,588

G
u

3 $129,820 S43,000 5172,820

i

!

|

|

|
- -- - _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ . _ _ _.
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Table B.29.4.2
;

;

Summary Costs for Scaled Source (SM) i

Case 2A |
fDisposal Cost- $350/ft3

I

,

Residual Dose Limit ISoil Removal Survey TOTAL
(mrem &) ;

!
4

100 $201,837 $32,000 $233,837 |
f

60 $284,881 532,000 $316,881 ,

t
I

25 $384,151 $32,000 $416,151 !

,W !
IY 15 $433,992 535,000 M68,992 ,

U
a ,<

3 5711,221 $43,000 5754,221
7

i

[

!

t
,,

,

I
l'

I

Z i
c t

b |
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a !
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I
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|

,

'2
C
W Table B.30.1m i

O. ,

E IncrementalImpacts - Scaled Source Case 2B e

c* Present Value Cost Cost (SM) per Net Health Benefit i
(SM) Img-Term Short-Termgg%% NetIIcalth !

*
Reduction (mrem /yr) Disposal Disposal Benefit Disposal Disposal !

@ $50/f13 @ @ $50/ft3 @ S350/fl3 !

,

100 < 60 515,486 $83,044 4.08e-04 1.05c-04 3.02c-04 151,225,186 $274,694,635

60 < 25 517,202 $99,269 617e-04 1.1Sc46 6.15e 04 $27,950,994 S161,296,010 [
!

25 < 15 $12,732 S52,841 1.60e44 1.05e-04 5.54e-05 $229,723,959 S953,386,574 [

15 < 3 , $58,232 $285,229 1.94e-04 2.12e-04 -1.81c45 * *

<=
"dt
L
$ i

-

I
'

i

l !

| i
l

l

g

,

I o

:
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t
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Table B.30.2

-

.

Statistical Mortality - Scaled Source Case 25

Mortality from Radiatum Exposure Mortality from Accidents SWTe
"

Residual Dose Limit
(mrem /y) Living Perform Transport Perform Transport TOTAL T'*"8@ tion)Onsite Decon Waste Decon Waste

.

100 1.57e43 1.26c-06 8.70c45 1.06e-06 122 cot 1.78c43 2.l le-04

60 1.16e-03 1.78c-06 131c-04 1.49e-06 1.82e-04 1.48c-03 3.16c-04
,

,

30 8.03e-04 2.28e-06 131e-04 1.91e-06 1.32c44 1.12e-03 3.17e44

td 25 5.43c-04 2.40e46 131c44 2.02e4 1.82c-04 8.60e44 3.17e-04
-

-

O 15 3.83e-04 2.71c4 1.74 cot 228e4 2.43c-04 8.05c44 422 cot i
4 t
4 t

10 2.96e-04 2.99e4 1.74c44 2.52e4 2.43e44 7.19c-04 423e-04 j

3 1.89e4% 4.45c-06 2.61c44 3.73e4 3.65c44 8.23e44 634c-04 L

1 7.09e-05 7.88c4 3.92eet 6.62e-06 5.47e-04 1.02e-03 9.53c-04 ,

i

i

e
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a Table B.30.3 Impact and Cost Calculations - Scaled Source Case 2B
:
h GENERIC ASSUMPTIONS:

Fa
. 5.00c-04 per rem Fatalwork rate 4.2c48 per person-h

#1000 y 1600duration distance shipment

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

Alt. use dose 1.41e-01

REFERENCE FACILITY Scaled Source-High Soil Contamination - Ahernative Land Use

Residual Dose None 100 60 30 25 15 10 3 1

1.59e+02 1.08e402 7.73e+01 4.89e+01 2.80c+01 1.52e+01 8.45e+00 2.81e+00 1.03e+00

CD Cumulative risk 1.17e-04 6.75e-05- 4.99e-05 3.46c-05 234e-05 1.65e-05 127e-05 8.13e46 3.05e-06
1. Attemative Land Use - Mortality for Radiation Exposure

M Contaminated land area 5,000 sq ft # persons exposed 232e+01 [50,000 persons per km2}

ResidualDose l None 100 60 30 25 15 .10 3 1

Collective 2.72e-03 1.57e-03 1.16e-03 8.03e-04 5.43c44 3.83c-04 2.96e44 1.89e-04 7.09e-05

i

!
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Table B.30.4.1 '

Summary Costs for Scaled Source (SM)
,

'
Case 2B

Disposal Cost -$50/ft3

1

*
Soil Removal Survey TOTAL

100 $37,167 S32,000 569,167 j

60 152,653 532,000 584,653
,
,

25 569,856 532,000 $101,856

.W 15 $79,588 $35,000 5114,5 % i

Y
G 3 $129,820 $43,000 $1.'2,820
e -

t

[
,

I

i.

!

:

!

|
!
t

C i

h
9 ;

E
'

C

f

!
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| Z
c
k
o Table B.30.4.2

8 Summary Costs for Scaled Source ($M)
Case 2B

Disposal Cost - $350/ft3
1

1

Soi! Removal Survey TOTALt
' (mrem /y)

100 $201,837 532,000 S233,837

1

60 $284,881 S32,000 $316,881

l 25 S384,151 $32,000 S416,151

P 15 S433,992 $35,000 S468,992

?
E 3 $711,221 543,000 $754,221
O~

i

;

I

:

:

[

I

!

l
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Table B.31.3 Impact and Cost Calculations - Ser3ed Source Case 3
|

GENERIC ASSUMPTIONSt

Fatal cancer risk 5.00c-04 per rem Fatal work 42e-08 per person-h

Burial site 1600 km perExposure duration 1000 y

10.87 m^3 per Fatal 3.8e-08 per km
Disposal volum: ;

REFERENCE FACIIJTY Scaled Source-High Soil Contannination - Unrestricted Use

Residual Dose None 100 50 30 25 15 10 3 1

Initial Dose Rate 426e+02 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40c41

Cumulative risk 2.19e-03 - 5.61c-04 3.04e-04 1.67c-04 1.20e-04 7.07e45 4A7e-05 130e-05 4.0 /e-06
g

[Ilumbolt soil profile] Cumulative risk = Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co40 t 1/2) + (Sr-90 % of total dose *

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

L Living Onsite a Mc tality for Radiation Exposure

Cataminated land erea 5,000 sq ft # persons on land 1.86c-01 [400 persons per km2]

Residual Dose None 100 60 30 25 15 10 3 1

Collective 4.07e-04 1.04e-04 5.65c45 3.10e-05 2.22e-05 131e-05 830e-06 2.41e-06 7.55e-07

IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Hone 100 60 30 25 15 10 -3 i

Soil persen-rem 0 0.004 0.007 0.015 0.017 0.024 0.030 0.046 0.076
s

Z
C Colicctive 0 1.88e-06 337e-06 7.49e-06 8.69e-06 1.21e-05 1.48e-05 2.28e-05 3.81e-05

r

O IIL Transporting Waste - Mortality for Radiation Exposure

E
8

_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___
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Table B.31.3 Impact and Cost Calculations - Scaled Source Case 3

O
h Soil shipment exposure 8.70c-02 person-rem per shipment U

$
Residual Dosc None 100 60 30 25 15 10 3 1

Soil depth 0 4.4 8,0 17.9 20.8 28.9 353 54.5 913

Soil volume 0 21 38 84 97 135 165 254 426

Soil sFtpments 0 1 2 4 4 5 7 10 16

Soil person-rem 0 0.087 0.174 0348 0348 0.435 0.609 0.870 1392

Coucctive 0 435c-05 8.70e-05 1.74c-04 1.74c-04 2.18e-04 - 3.05e-04 435e-04 6.96e-04

REFERENCE FACILITY Scaled Source-High Soil Contamination - Unrestricted Use

- IV. Performing Decon - Mortality for Accidents

5 Residual Dose Nonc 100 60 30 25 15 10 3 14

Soil person-h 0 38 67 150 174 241 295 455 763

Colicctive 0 1.58c-06 2.83e46 629e-06 730e46 1. Ole 05 1.24c-05 1.91e-05 320e45

V. Transporting Waste - Mortality for Accidents

: Reddual Dose Nonc 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 6.08e-05 122e44 2.43e-04 2.43c-04 3.04e-04 426e44 6.08e-04 9.73e-04

- -
- - . - , -- _ _. -
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Table B.31.4.1

l
Summary Costs for Scaled Source

Case 3
Disposal Cost - 550/ft3

"
Soil Removal Survey TOTAL

(mrem /y)

100 562,873.19 $32,000.00 $94,373.19
e

60 586,026.45 S32,000.00 $118,026.45

25 5166,631.67 532,000.00 $198,631.67

tc 15 5217,45836 $35,000.00 S252,458.36

tc
a '3 $380,705.83 $43,000.00 5423,705.83

$

'
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C
W
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$ Table B.31.4.2

, - a' a
b Summary Costs for Seeled Source*

Case 3
Disposal Cost - $350/ft3

,

a U mrt
Soi! Removal Survey TOTAL

(mrem /y)

100 S151,682.20 $32,000.00 S183,682.20

60 $245,416.06 532,000.00 $277,416.06

25 5578,085.65 $32,000.00 5610,085.65
,

'
15 $788,973.57 $35,000.00 $823,973.57

td

Y | 3 $1,458,652.05 S43,000.00 ' $1,501,652.05

a

L

I.

t

.

!-
t

i

I

:
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r
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Table B31.43
___

Summary Costs for Scaled Source
!Case 3

Disposal Cost -$10/ft3

Rd Wt
Soil Removal Survey TOTAL

100 S51,962.80 532,000.00 583.962.80
_

60 562,914.65 S32,000.00 $94,914.65
.

25 $102,026.98 $32,000.00 5134,026.98

cc 15 5126,863.37 535,000.00 5161,863.37

to
J- 3 5209,545.26 543,000.00 $252,545.26

$

,

i

!

Z
C
h .

9 .

E :
C
O |

!

!
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Z
C
g Table B.32.1
O
g IncrementalImpacts - Scaled Source Case 3A
8

Residual Dose Present Value Cost (SM) Cost ($M)per NetIIcalth Benefit
| Rate Long-Term Short-Term NetlicMth

Reduction Disposal Disposal Fatalities Averted Fatalities Incurred Benefit Disposal Disposal(mrem /yr) @ $50/113 @ S350/fl3 @ $50'113 @ $350/ft3

100 < 60 $23,153 $93,734 1.68c44 1.0ic-04 6.09e45 $380,170,214 S1,539,084,400
I

60 < 25 $80,605 5332,670 1.2Ie44 2.18e-04 -9.76e 05 * *

25 < 15 553,827 S213,888 3.20e-05 1.llcos 7.85c-05 * *

15 < 3 $171,247 $677,678 3.77c-05 5 41c-04 -5.03c-04 * *

L-

E
9'
E
oo

I

|
|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _. . _ _ ___ - . ._ __, _ _ _ _ _ _ _ __ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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Y

t

Table B.32.2

Statistical Mortality - Scaled Source Case 3A
_ .

Mortality from Radiation Exposure Mortality from Accidents -
Short Term Fatalities

t
Residual Dose Limit MA
(mrem /y) Living Perform Perform

** W ask TransportatioQ
Onsite Decon Decon

100 3.67e-04 1.88e-06 435e-05 1.58e 4 6.08e-05 4.75e-04 1.08c-04 :

60 1.99e-04 337e4 8.70e-05 2.83e4 1.22c44 4.14e-04 2.15c44

30 1.09c48 7.49e-06 1.74e44 629e4 2.43c-04 5.40eet 43Ie44

tU
- 25 7.82c-05 8.69e-06 1.74c44 730e-06 2.43eet 5.IIc44 433c44 !

g
L
@ 15 4.62e-05 1.21e-05 2.18c44 1. Ole-05 3.04e48 5.90e48 5.44e44 -

10 2.92e-05 1.48e 05 3.05e44 124c-05 426c44 7.86c44 7.57eet

3 8.49e4 2.28e-05 435 cot 1.91e-05 6.08eet 1.09e-03 1.08e43
>

1 2.66c4 3.81e-05 6.96e-04 320c45 9.73c44 1.74c-03 1.74e-03

i
,

,

h

C i
N |
M L

Q !

a
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2:
C
c
g Table B.32.3 Impact and Cost Calculations - Scaled Source Case 3A
L
M GENERIC ASSUMFilONS:m

Fatal cancer risk sate 5.00e-04 per rem Fatal work rate 42c-08 per person-h

Exposure:*uration 1000 y Burial site 1600 km per shi,-t
Disposal volume 10.87 m^3 per Fatal transport 3.8e-08 per km

Alt. use dose 1.41c41

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

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

! Initial Dose Rate 4.26e+02 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40c41

j Cumulative risk 3.09c-04 7.90e-05 428e-05 235e-05 1.68e-05 9.95e46 6.29e-06 1.83e-06 5.72e-07
8

I. Alternative Land Use - Mortahty for Radiation Exposure

Contaminated land area 5,000 sq ft # persons exposed 4.65e+00 [10,000 persons per km2)

- . _ _ _ _ _ _ _ _ . ., ._ . - __ __
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Table B.32.4.1 ,

i

Summary Costs for Scaled Source ,

(SM) Case 3A |
Disposal Cost - $50/ft3

!

Residual Dose Limit
Soil Removal Survey TOTAL !

l(mren' y) ;

t
I

100 562.873 $32,000 $94,873
'

__

60 $86,026 532,000 $118,026

25 s166,632 $32,000 $198,632 ;

- 15 5217,458 S35,000 5252,458

} 3 s380,706 543,000 5423.706

,

b
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Table B.32.4.2

' E
8 Summary Costs for Scaled Source (SM)

Case 3A
! Disposal Cost - $350/ft3

Residual Dose Limit
Soil Removal Survey TOTAL

(mrem /y)
.

100 5151,682 $32,000 S183,682
;

60 S245,416 532,000 S277,416

25 5578,086 $32,000 5610,086

P 15 $788,974 535,000 5823,974

Y
G 3 $1,458,652 $43,000 $1,501,652
w

,

6

i

I

!
!

I
v

'

;

[

i
>

;

f
i

!
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Table B.33.1

IncrementalImpacts - Scaled Source Case 3B

t h N(SW N(M p W He heGt
Residual Dose Rate

Long-Term Short-Term Net Health
Disposal Disposal Fatalities Averted Fatalities Incurred Benefit Disposal Disposal

@ $50/f13 @ S350/ft3 @ $50/fl3 @ $350'ft3

100 < 60 $23,153 593,734 8.40e-04 1.07e-04 733c-04 S31,600,656 5127,932,370
,

60 < 25 $80,605 S332,670 6 04e-04 2.18e-04 3.86e-04 S209,052,759 $862,791,406
i

!25 < 15 553,827 $213,888 1.60e-04 1.1le-04 4.94c45 51,089,346,718 $4,328,673,023
i

15 < 3 $171,247 $677,678 1.89e-04 5.41eet -3.53e-04 * *

tc t
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!Table B.33.2O
k
8 Statistical Mortality - Scaled Source Case 3B '

| ;

Mortality from Radiation Exposure Mortality from Accidents
Ta Mb f

Residual Dose Limit (Decon &
(mrern'y) Ijving Perform Transport Perform Transport Trang) *

TOTALOnsite Decon Waste Decor. Waste
,

100 1.83c-03 1.88c-06 435c-05 1.58e-06 6.0Se45 1.94c-03 1.08e44 -

~
t

60 9.95e-04 337e.06 8.70e-05 2.83e-06 122e-04 1.21e-03 2.15c44
i

30 5.45eet 7.49e-06 1.74e-04 6.29e-06 2.43e44 9.76c-04 431eet
'

E 25 3.91e-04 8.69e-06 1.74c48 730c-06 2.43e-04 824c44 433c-04
Y +

G 15 231c41 121e-05 2.18e-04 1.0le-05 3.04eet 7.75e44 5.44c44
A

10 1.46e48 1.48e-05 3.05e-04 1.24e-05 426e-04 9.03c-04 7.57e41 i

! '
3 424e-05 2.28c-05 435eet 1.91e-05 6.08eet 1.13e-03 1.08c-03

1 133c-05 3.81e-05 6.96c41 320e-05 ' 9.73c41 1.75c-03 1.74c-03

!

J

L

n

L

!
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Table B.33.3 Impact and Cost Calculations - Scaled Source Case 3B

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work rate 42e48 per person-h
.

Exposure duration 1000 y Burial site 1600 km per

Disposal volume 10.87 m^3 per Fatal transport 3.8e48 per km

Alt. use dose 1.41c-01;

REFERENCE FACILITY Scaled Source-High Soil Contamination - Ahernative Land Use

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

Initial Dose Rate 426e+02 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40e41g

Cumulative risk 3.09e-G4 7.90e-05 438e-05 235c-05 1.68e-05 9.95e-06 629e-06 1.83e-06 5.72e-07
e"

L Altemative Land Use - Mortality for Radiation Exposure

Contaminated land area 5,000 sq ft # persons exposed 232c+01 [50,000 persons per km2] |

,
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$ Table B.33.4.1 ;-

k
8 Summary Costs for Scaled Source (SM)

.

'
Case 3B

Disposal Cost - 550/ft3
,

Residual Doselinit 'Soil Removal Survey TOTAL. (nem/y)

;

100 562,873 532,000 594,873 i

60 $86,026 S32,000 $118,026 '

25 5166,632 $32,000 $198,632

Y
f 15 5217,458 535,000 $252,458

a .
3 $380,706 $43,000 5423,706

i
t
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Table B.33.4.2

Summary Costs forScaled Source (SM)
Case 3B

Disposal Cost -$350/ft3

{
Residual Dose Limit

SoilRemoval Sunry TOTAL(N4)

100 $151,682 $32,000 $183,682

60 $245,416 332,000 $277,416

25 $578,086 S32,000 5610,086
.W
D

15 $788,974 535,000 $823,974

s
3 $1,458,652 S43,000 $1,501,652
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Table B.34.2

Statistical Mortality - Scaled Source Case 4

Mortality from Radiation Exposure Mortality from Accidents
Short Term FatalitiesMdd h Limit

(mrem /y) Living Perform Transport Perform Transport
TOTAL

Onsite Decon Waste Decon Waste

100 ID$eet 1.70e 4 8.70e-05 1.43e-06 122eet 3.16cos 2.12eet

60 5.65c-05 3.05e-06 1.74c48 2.56c-06 2A3e44 4.79c44 4.23e44

30 3.10e-05 6.78e4 3.48e-04 5.69c 4 4.86e-04 8.78c-04 847e44

CD
- 25 2.22e-05 7.86e4 3.92eet 6.61e-06 5.47e-04 9.75e48 9.53e41g
L
$ 15 131c-05 1.09e-05 5.66eet 9.18c-06 7.90e44 139e-03 138e-03

10 830e-06 134c-05 6.96 cot 1.12e-05 9.73e48 1.70e 03 1.69e-03

3 2.41e-06 2.06e-05 lote-03 1.73c-05 1.46c-03 2.54c-03 2.54e-03

1 7.55c-07 3.45e-05 1.74e-03 2.90e-05 2.43e-03 4.24e-03 4.24e-03
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Table B.34.3 Impact and Cost Calculations - Scaled Source Case 4 ..

ig GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work rate 42e48 per person-h

Exposure duration 1000 y Burial site 1600 km per

* # 3.8e-08 per kmDisposal volume 10.87
;

REFERENCE FACILITY Scaled Source-High Soil Contamination - Unrestricted Use
Residual Dose Limit

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

426e+02 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40e-01

Cumulative risk 2.19e-03 5.61c44 3D$c44 1.67eet 1.20e44 7.07e-05 4.47e-05 130e-05 4.07e46

% [Ilumbolt soil profile] Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co.60 % of total dose * Co40 t 1/2) + (Sr-90 % of total dose * Sr-90 t

? I/2) + (Cs-137 % of total dose * Cs-137 t I/2)] * fatal cancer risk /1000
to

Q I. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 5,000 sq fl # persons on land 1.86e-01 [400 persons per km2]

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

Collective mortality 4.07eet 1.04c-04 5.65e-05 3.10e-05 2.22c-05 131e-05 830e-06 2.41c4 7.55c-07

II. Performing Decon - Mortality for Radiath Exposure
|

| Residual Dose Limit None 100 60 30 25 15 10 3 I

l
'

Soil person-rem 0 0.003 0.006 0.014 0.016 0.022 0.027 0.041 0.069
_

Collective mortality 0 1.70e-06 3.05e-06 6.78c-06 7.86e-06 1.09c45 134e-05 2.06e-05 3.45e-05 '

III. Transporting Waste - Mortality for Radiation Exposure

l
Soil shipment exposure 8.70e-02 person-rem per shipment:

Residual Dose Limit Nonc 100 60 30 25 15 10 3 1

-- _ _ _ - _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _
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Table B.34.3 Impact and Cost Calculations - Scaled Source Case 4

Soil depth removed 0 4.4 8.0 17.9 20.8 28.9 353 54.5 913
,

Soil volume (m^3) 0 21 38 84 97 135 165 254 426

Scil shipments 0 2 4 8 9 13 16 24 40

Soil person-rem 0 0.174 0348 0.6 % 0.783 1.131 1392 2.088 3.480 ,

'
Collectise mortality 0 8.70c-05 1.74e-04 3.48e-04 3.92c-04 5.66e-48 6.96c44 1.04e.03 1.74c-03

REFERENCE FACILITY Scaled Source- High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

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

tc
g Soil person-h 0 34 61 136 157 218 267 412 690

Collective mortality 0 1.43e-06 2.56c-06 5.69e-06 6.61c-06 9.18c-06 1.12e-05 1.73e-05 2.90e-05

V. Transporting Waste - Mortality for Accidents
.

Residual Dose Limit Nonc 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 1.22e-04 2.43 cot 4.86c44 5.47c-04 7.90c48 9.73c-04 1.46e-03 2.43c-03
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$ Table B.34.4.1
1 O

A
@ Summary Costs for Scaled Source
* Case 4

Disposal Cost -550/ft3
,

Residual Dose Limit
Soil Removal Surwy TOTAL

(mrem'v)

100 S49,189 532,000 581,189

60 $88,826 $32,000 $120,826

25 $227,541 $32,000 $259,541
,

15 $316,719 535,000 $351.719

to 3 $5%,682 $43,000 5639,682
tn

u

!

!
;

!
t

i

.
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Table B.34.4.2

Summary Costs for Scaled Source
Case 4

Disposal Cost - $350/f13

"
Soil Removal Survey TOTAL

100 5271,212 $32,000 $303,212
,

60 5487,300 $32,000 5519.300
'

25 51,256,176 532,000 $1,288,176 |

15 S1,745,507 535,000 $1,780,507

.O 3 S3.291,547 $43,000 $3,334,547 !to
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Table B.35.1g
Oi

k IncrementalImpacts - Scaled Source Case 4A

Cost (SM) per Net 11ealth Benefit"'fI ($ Img-Term sixxt-Term Naim
Reduction Disposal DiW **

A
(mrem /p) @ $50/fl3 @ @ $50/fl3 @$350'fl3

100 < 60 539,637 $216,088 1.68eet 2.lle-04 -431e-05 * *

60 < 25 $138,716 $768,876 1.21c-04 530c-04 4.10 cot * *

25 < 15 $92,178 5492,331 3.20e-05 4.23eet -3.91c44 * *

15 < 3 $287,963 51,554,04 3.77e-05 1.17e43 -1.13c-03 * *

.T
tc
h

.

. _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ - _ _ _ _ m __ e: ___ __
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i
. Table B.35.2i

I-

Statistical Mortality - Scaled Source Case .i A
!

t

Mortahty from Radiation Exposure Mortahty from Accidents
Tdh

Residual Dose Limit
(Decon &(mrem'y) Living i e ~orm Transport Perform Transport T6)TOTALOnsite Decon Waste Decon Waste

100 3.67e41 1.70c-06 8.70e-05 1.43e-06 l_22e-04 5.79e44 2.12e-04

60 1.99c44 3 05e-06 1.74e-04 2.56e-06 2.43e-04 622c-04 423e44
r30 1.09e-04 6.78e-06 3.48eet 5.69e-06 4.86eet 9.56e44 8.47eet

- 25 7.82c-05 7.86c46 3.92e-04 6.61e-06 5.47c 44 1.03e-03 9.53c44 |

15 4.62e-05 1.09e-05 5.66e44 9.18e-06 7.90c44 1.42e-03 138e-03* i
!

10 2.92e-05 1.34c45 6.96c41 1.12e-05 9.73c44 1.72e-03 1.69e-03

3 8.49e-06 2.06c-05 1.04e-03 1.73c45 1.46c-03 2.55e-03 2.54e-03

1 2.66e-06 3.45e-05 1.74e-03 2.90e-05 2.43e43 4.24e-03 424e-03

I
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@ Table B.35.3 Impact and Cost Calculations - Scaled Source Case 4A

k
$ GENERIC ASSUMFFIONS:

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

Exposure duration 1000 y Burial site 1600 km per

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

Alt. use 1.41c-01

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

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

to Initial Dose Rate (mrenvy) 4 26e+02 1.09e+02 5.99e+01 338e41 2.46e+01 1.49e+01 9.57e+00 2.90c+00 9.40e41

'td
y Cumu!stive risk 3.09e-04 7.90e-05 4.2Se-05 235e-05 1.68e-05 9.95e-06 6.29e46 1.83e-06 5.72e.07

8
L N.emative land Use . Mortality for Radiation Exposure

Contaminated land area 5,000 sq fl # persons exposed 4.65e+00 [10,000 persons per km2]

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

Collective mortality 1.43c-03 3.67e41 1.99c-04 1.09e44 7.82c-05 4.62c-05 2.92e-05 8.49c-06 2.66c-06

. _ _ _ . _ _ _ _ _ _ _ - _ _ _ _ . _- . - _ .
.

. - _ _ . _ - _ _ _ _ _ _ - _ - - _ _ _ - _ _ _ _ -.
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Table B.35.4.1
i

Summary Costs for Scaled Source (SM)
Case 4A

Disposal Cost -$50/R3

Resxlual Dose Limit
Soil Removal Sune TOTAL(mem/y)

i

100 549,189 S32,0&. $81,189
s

60 $88,826 532,000 S120,826.,

25 $227,541 $32,000 $259,MI
.W
9 15 5316,719 S35,000 $351,7199

O '

3 $5%,682 $43,000 $639,68?
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'@ Table B.35.4.2

k
8 Summary Costs forScaled Source ($M)

Case 4A
Disposal Cost - $350/ft3

Residual Dose Limit
Soil Removal Sunty TOTAL(mrem /y)

100 $271,212 S32,000 $303,212

| 60 S487 200 $32,000 5519,300

1

25 51,256,176 S32,000 $1,288,176

Y
I Y 15 $1,745,507 S35,000 $1,780,507

o
3 $3,291,547 $43,000 $3,334,547

|

t
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! Table B.36.1

; IncrementalImpacts - Scaled Source Case 4B

Present Value Cost (SM) Cost (SM) per NetIIca!th Benefit
Residual Dose Rate Long-Term Short-Term NetIIcalth
Reduction (rnrem'yr) Disposal | Disposal Fatalities Averted FatalitiesIncurred Benefit Disposal Disposal

@ $50'ft3 I @ S350/ft3 @ $50'ft3 @ $350/ft3

100 < 60 $39,637 S216,088 8.40c41 2.llcot 6.29e-04 563,051,200 $343,737,361

60 < 25 S138.716 5763,876 6.04c44 5.30e41 736e-05 S1,884,623,705 $10,446,142,067

25 < 15 $92,178 0492,331 1.60cet 4.23c41 -2.63cet * *

,

15 < 3 5287,963 S1,554,040 g 1.89e ot 1.17e-03 -9.76c41 * *

?
to

e

Z
C
|c

4m *

9
I .

8 !

.

.

. . . _ . . . _ _ _ _ _ _ _ _ _ _ _ _ - - . . _ - - - - - _ - _ . _ _ - _ _ - - . _ _- _ _ - - .___ . - - _ _ _ _ . - - - - _ - _ _ _ . - - _ - . _ . _ - _ _ -



-

b ~ )

M&tm 4 4 4 4 3 3 3 3
a 0 0 0 4 0 0 0 4nt - - - - - -r c e e c c e c c

eoocp 2 3 7 3 8 9 4 4
e s 1 2 4 5 3 6 5 2TDn 2 4 8 9 1 1 2 4( a

r
T

S

L 3 3 3 3 3 3 3 3

A -
0 0 0 0 0 0 00 - - - - - - -

T c e c c c c e c
5 2 9 4 1 4 8 5O 0 4 3 3 6 8 5 2s

t

T 2 1 1 1 1 1 2 4

% t
r 4 t 4 4 4 t 3 3A oe 0 e 0 4 0 e 0 0pt - - - -s s c- e c c c e e em n a 2 3 6 7 0 3 6 3o rW 2 4 8 4 9 7 4 4arB f

1 2 4 5 7 9 1 24 y T
t
ie l

s a
ta r

C o mn 4 4 4 4 6 5 5 5

r o - - 0 00 0
-M

f c c e e c c e c e-oe
c r e 3 6 9 1 8 2 3 0
r eD 4 5 6 6 1 1 7 9
u P 1 2 5 6 9 1 1 2o
S2
d6 e
l t3 a oe 0 0 0 0 0 0 0 0

r 5 4 4 4 4 4 3 3
c pt - - - - - - - -B S e s s c e e c e e c en ar 0 4 8 2 6 6 4 4e - u aW 7 7 4 9 6 9 0 7s rl y o T 8 1 3 3 5 6 1 1b t p

i
l xa a ET t
r n

oo i mn 0
6 4 4 4 O 0 0 0

S 5 5 5
M i o

t
a r o - - - -

l f c e c c c e e e ed
r e 0 5 8 6 9 4 6 5a a

c R eD 7 0 7 8 0 3 0 4
Pi

1 3 6 7 1 1 2 3mt
s

i o
t r
a f
t y
S

l 3 4 4 4 4 4 5 5
it
a
t ge 0 0 4 4 4 0 0 0r to ni -

e e c c c c ci s e - - --

M v n 3 5 5 1 1 6 4 3
iLO 8 9 4 9 3 4 2 3

9 5 3 2 1 4 11

t
i

m
i

L)
eo /ys

0
D m 0 0 0 5 5 0 3 1

6 3 2 1 1
1

l u
au (u
id
s
e
R

-

ZC x8 o

_
-

,t||||||||!



\

Table B.36.3 Impact and Cost Calculations - Scaled Source Case 4B

GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

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

Alt. use dose 1.41c-01

REFERENCE FACILITY Scaled Source- High Soil Contamination - Ahernative Land Use

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

Initial Dose Rate (mrem /y) 4.26e+02 1.09e+02 5.99e+01 338e+01 2.46e+01 1.49e+01 9.57e+00 2.90e+00 9.40e41

tit! Cumu5tive risk 3.09e-04 7.90c-05 4.28e.05 235c45 1.68c-05 9.95c46 6.29e-06 1.83c46 5.72c-07
d

I. Altemative Land Use . Mortality for Radiation Exposure-
,

Contaminated land area 5,000 sq fl # persons exposed 232e+01 [50,000 persons per

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

Collective mortality 7.17e-03 1.83e-03 9.95c-04 5.45c-04 3.91e-04 231c-04 1.46c44 424c-05 133e-05
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E Table B.36.4.1o
k
$ Summary Costs for Scaled Source ($M)

Case 4B
Disposal Cost -550/ft2

Residual Dose Limit
So 1 Removal Survey TOTAL

(mrem /y)

100 S49,189 $32,000 581,189

60 $88,826 S32,000 $120,826
_

25 $227,541 532,000 $259,54I

.W
Y 15 S316,719 $35,000 S351,719

U
3 $5%,682 $43,000 $639,682

_ _ _ _ _ _ _ _ - _ _ _ _ _ -
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Table B.36.4.2

Summary Costs for Scaled Source (SM)
Case 4B

Disposal Cost - S350/ft3

Residual Dose Limit
Soil Removal Survey TOTAL

(mrem /y)

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

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

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

.T
15 $1,745,507 $35,000 $1,780,507 -

a
3 S3,291,547 $43,000 S3,334,547
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x Table B.37.1
tr
C

$ IncrementalImpacts - Scaled Source Case 5
b .

Residual Dose Present Value Cost Cost per Net IIcalth Benefit
,.g. S Te

Fatalities Fatalities '

Reduction Disposal Dis # Benent Ds# DsWAverted Incurred
(mrem /yr) @ $50/ft3 @ $350/ft3 @ $50/ft3 @ $350/R3

100 < 60 SO SO -1.15e-04 0.00e+00 -1.15e-04 50 SO

60 < 25 $6,845 S33,178 9.47c-04 1.05e-04 8.42e-04 $8,130,093 S39,407,956
,

25 < 15 $13,184 $76,080 5.75e.04 8.85e-07 5.74c-04 $22,953,686 $132,458,187

'
15 < 3 $121,024 $666,784 9.88e-04 5.29c-04 4.59e-04 $263,907,570 $1,454,003,869

?
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Table B.37.2

Statistical Mortality - Scaled Source Case 5 ,

!

Mortality from Radiation Exposure Mortality from Accidents '

Short Term Fatalities

Residual Dose Limit (Decon & !

"}(mremly) Living Perform Transport Perform Transport TOTAL
Onsite Decon Waste Decon Waste

_ >

100 2.66e-03 0.00c+00 0.00e+00 0.00e+00 0.00e 3 2.66c43 0.00e400 !
t

!

60 - 2.77e-03 0.00c400 0.00e+00 0.00c+00 0.00e+00 2.77e-03 0.00c+00 f
!

30 2.86c.03 237e-08 435e-05 1.99e-08 6.08e-05 2.97e-03 1.04c-04 t
;
'

td
W 25 1.82e-03 2. Ole-07 . 435c-05 1.69e-07 6.08c45 1.93c-03 1.05e-04 ;

. ,

ta - t

'

ta 15 1.25e-03 6.82c-07 435c45 5.73c-07 6.08e-05 135e-03 - 1.06c-04e- a

10 6.88e-04 1.16e-06 8.70e-05 9.74e-07 1.22e-04 8.99c-04 2. llc 44 f
i

[3 2.61c-04 4.85e-06 2.61e-04 4.08c 06 3.65e.04 8.96c-04 635e-04
t

1 8.10e-05 1.86e-05 9.57e-04 1.57c-05 134c-03 2.41e-03 233c43
I

:
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Table B.37.3 Impact and Cost Calculations - Scaled Source Case 5

E'

g GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per shipment
,

i

Disposal volume 10.87 m^3 per Fatal transport 3.8c-08 per km [

REFERENCE FACILITY Scaled Source- High Soil Contamination - Unrestricted Use

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

Inital Dose Rate (mremi) 3.07e+01 3.07e+01 3.07e+01 3.07e+01 2. Ole +01 138e+01 7.82c+00 2.'95e+00 9.47c-01

"

Cumulative risk 1.52e44 5.72c44 5.96c44 6.16c-04 3.93e-04 2.69e44 1.48e44 5.62c-05 1.74e45
te
'tc [Ilumbolt soil profile (restricted)] Cumulative risk - Initial dose rate * decay factor (1.44) * [(Co-60 % of total dose * Co-60 t 1/2) + (Sr-90 % of total dose *
O St-90 t I/2) + (Cs-137 % of total dose * Cs-137 t I/2)] * fatal cancer risk /1000

"

1. Living Onsite - Mortahty for Radiation Exposure

Contaminated land area 5,000 sq ft # persons on land 4.65e+00 [10,000 persons per km2] f

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

Collective mortality 7.06c44 2.66e-03 2.77c-03 2.86e-03 1.82e-03 1.25c-03 6.88e-04 2.61c-04 8.10e-05
,

I

II. Performing Decon - Mortality for Radiation Exposure i

I I i

Residual Dosc Limit (mrem'y) Nonc 100 | 60 25 li 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 0.00e+00 0.00e+00 237c-08 2.0Ie-07 6.82e-07 1.16e-06 4.85c-06 1.86e-05

III. Transporting Waste - Mortality for Radiation Exposure

,

Soil shipment exposure 8.70e-02 person-re
,

b

i
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Table B.37.3 Impact and Cost Calculations - Scaled Source Case f

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 i

Soil depth removed (cm) 0 0.0 0.0 0.1 0.5 1.8 3.0 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 OP00 0.000 0.087 0.087 0.087 0.174 0.522 1.914

Collective mortality 0 0.00c+00 0.00e+00 435c-05 435e-05 435c-05 8.70e-05 2.61c44 9.57e-04

REFERENCE FACILITY Scaled 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 0 0 0 4 14 23 97 373

Collective mortality 0 0.00e@ 0.00e+00 1.99e-08 1.69c-07 5.73e-07 9.74c-07 4.08e46 1.57e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Soil shipments 0 0 0 1 1 1 2 6 22

Total distance (km) 0 0 0 1,600 1,600 1,600 3,200 9,600 35,200

Collective mortality 0 0.00e+00 0.00e+00 6.08e45 6.08e-05 6.08e45 1.22c-04 3.65e-04 134e-03

*Z
C
h
9
x
8
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$ Tabic B.37.4.1g

c Summary Costs for Scaled Source,
Case 5

.

Disposal Cost -$50/A3 !

?

Residual Dose Limit '

Soil Removal Survey TOTAL i(mrem /y) ;

,

100 SO S32,000 $32,000
i
r

60 30 $32,000 S32,000 !
:
>

25 56,345 $32,000 538,845

!
gg 15 $20,029 $32,000 $52,029 -

CO |

6 3 5141,053 S32,000 $173,053

W

i

i

!

!

!

!

!

i

:

!

!

,
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Table B.37.4.2

Summary Costs for Scaled Source
Case 5 i

Disposal Cost -SJ50/ft3

Residual Dose Limit
Soil Removal Survey TOTAL

(mrem &) >

100 $0 $32,000 $32,000

60 50 $32,000 $32,000

1

25 S33,178 S32,000 $65,178
'

15 5109,258 S32,000 $141,258g

3 $776,Gt2 $32,000 $808,042

a
:

:

|

Z i

k
m
9
2:

:

,
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$ Table B.37.4.3
i

9
E Summary Costs for Scaled Source
8 Case 5

1Disposal Cost - $10!f13
i
|~

Residual Dose Limit f
'

S ilRemoval Sunty TOTAL(mrem /y) i

100 So $32,000 $32,000

60 SO S32,000 $32,000

25 S5,562 $32,000 $37,562
i

15 $9,054 S32,000 S41,054
Y
tp 3 S39,351 S32,000 S71,351 !
w
O

:

i

i

!

i

i

t
t

I

1
-

.
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;
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Table B.38.1

Incrementalimpacts - Rare Metal Case 1 & 1 A

Residd Dose Incremental Cost ($M) Cost ($M) per Net IIcalth Benefit
Long-Term Short-Term *

Red tion SN USPosal Dsposal Fa h Fa W es Dsposal Esposa! nsposal,,
(,g g $10/n3 gs50/a3 g S350/113 Averted Incurred @ $10/fl3 @ $50/ft3 @ $350/ft3

| 100 < 60 S22,631 S83,874 S455,507 7.43e42 1.88e-04 7.41e-02 S305,281 $1,131,415 $6,144,515

60 < 25 $221,152 $271,137 $5%,316 6.50e-02 1.87e-04 6.48e-02 $3,410,580 $4,181,438 $9,1 %,300

25 < 15 $863,158 $878,800 $971,708 1.86e-02 621e-05 1.85c-02 $46,612,106 $47,456,806 S52,474,021

15 < 3 SS,757,722 S5,871,556 $6,585,279 2.23e-02 3.75e 04 2.19e-02 S262,656,208 $267,849,099 S300,407,763

.T
tu

-

C
h
9
I
8
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$ Table B.38.2
L
@

Statistical Mortality - Reference Rart Metal Extraction Plant Case I & 1 A
2

Mortality from Radiation Exposure Mortality from Accidents

Rddd h Wt
. Transport Transport Short Term Fatalities(mrem'y) 12ving Perform ""

Waste Waste TOTAL (Decon &*
(Truck) (Truck) Transportation)

100 1.86c-01 1.20c4 8.00c49 1. Ole-06 1.22c-04 1.86c41 1.24c-M|

CD 60 1.11c-01 4.04e4 2.00e-08 3.40e4 3.Me-04 1.12e-01 3. llc 44
CD

h 30 5.57e-02 6.18e4 320e-08 5.19e4 4.86e41 5.62e-02 4.98e-04
W *

25 4.65c-02 6.53e-06 3.20c-08 $.49e4 4.86c-04 4.69e-02 4.98e-04

|
j 15 2.79e-02 7.24c4 3.60e-08 6.08e-06 5.47e-04 2.84e-02 5.6teet

10 1.86c-02 7.60e-06 3.60s-08 638c4 5.47e-04 1.91e-02 5.61e-04

3 5.57e-03 1.27e-05 6.00e-08 1.07e-05 9.12e-04 6.51e-03 935e-04

03 1.86e-03 1.55e-05 720c-08 130e-05 1.09e-03 2.98e-03 1.12c-03

:

(
;

!

,

_ _ _ _ _ _ _ _ _ _ _
- . ._ ._ ___ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table B.38.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case 1 & 1 A

GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

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

Disposal volume 10.87 m^3 per

!

REFERENCE FACILITY Rare Metal Extraction Facility-High Soil Contamination - Unrestncted Use

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

g Initiallbse Rate (mrem /y) 1.17e+02 1.00ev , %+01 3.00c+01 2._De+01 1.50e+0! 1.00e+01 3.00e+00 1.00e+00

kD
y Cumulative risk 5.85e-02 5.00e-02 3.00c-02 1.50e-02 125e-02 7.50e-03 5.00e-03 1.50e-03 5.00e-04 2

U
L Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons on land 3.72 [400 persons per km2}

Residual Dose Limit (mremiy) None 100 60 30 25 15 10 3 I
i

Collective mortality 2.17e-OI 1.86c-01 1.11e-01 5.57e-02 4.65e-02 2.79e-02 186e-02 5.57e-03 1.86c-03

IL Performing Decon - Mortality for Radiation Exposa

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

Soil person-rem 0 2.41c-03 8.09e-03 1.24e-02 131e-02 1.45c-02 1.52e-02 2.54e-02 3.09c42

Z
Collect ve mortality 0 120e-06 4.04e-06 6.18e-06 6.53e-06 7.24e-06 7.60e-06, 1.27e-05 1.55e45ic
III. Transporting Waste - Mortality for Radiation Exposure

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

m

t

I

_ _ _ . _ _ _ _ _ _ _ . . _ _ _ _ . _ _ _ _ . _ . _ _ _ _ . _ _ _ _ _ . . _ _ _ _ . _ _ _ _ . _ . . _ _ _ _ . _ . _ _ _ _



Table B383 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case 1 & 1A-

2:
C Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 '3 1

Q 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 59 76 81 89 94 157 191
m,

Soil shipments 0 2 5 8 8 9 9 15 18

Soil person-rem 0 1.60c-05 4.00c-05 6.40c-05 6.40e.05 7.20e-05 7.20c-05 120e-04 1.44e-04

Collective mortality 0 8.00e-09 2.00c-08 3.20c-08 320e-08 3.60e48 3.60c-08 6.00c-08 7.20c-08

REFERENCE FACILITY Rare Metal Extraction Facility- High Soil Contamintrion - 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

9 Collective mortahty 0 1. Ole-06 3.40c-06 5.19e-06 5.49e-06 6.08e.06 638e-06 1.07e-05 130e-05
U
A 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 (km) 0 3,200 8,000 12,800 12,800 14,400 14,400 24,000 28,800

Collective mortality 0 1.22e-04 3.04ees 4.86e-04 4.86e-04 5.47c-04 5.47e44 9.12e-04 1.09e-03
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Table B.38.4.1

Summary Costs for Rare Metal Extraction Facility
Case 1 & 1A -

Disposal Cost -550/ft3 ;

Residual Dose Limit |Soil Removal Survey TOTAL
(mrem /y)

,

100 $35,627 $71,000 $106,627

I
60 $117,502 $73,000 $190,502 [

:
25 $189,639 $272,000 $461,639

!

15 $210,439 $1,130,000 $1,340,439 f
1

Y 3 $367,995 ' $6,844,000 $7,211,995 |w
!

i

+

t

i:

'

I
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b
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a Table B.38.4.2
a
h Summary Costs for Rare Metal Extraction Facility

Case 1 & IA
Disposal Cost - $350/ft3

Soil Removal Survey TOTAL
(mrem &)

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

u

,

f

. _ _ _ _ _ _ - - _ _ _ - - - _ _ _ - _ - - . _ - - - - _ -- - - _ - _ _ _ - - _ . __ - _ _ - - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ -
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Table B.38.4.3 ,

Summary Costs for Rare Metal Extraction Facility
Case 1 & 1A :-

Disposal Cost - $10/ft3 !

Residual Dose Limit Soil Removal Sunty TOTAL
-

,

100 $12,834 $71,000 $83,834 f
60 $33.465 $73,000 $106,465

I
25 $55,617 $272,000 $327,617 '

;

I5 $60,775 $1,130,000 $1,190,775

CD 3 $104,497 $6,844,000 $6,948,497 :to

!
" :

,

i

l

5

6

:

i

*
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a
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Z
c Table B.39.1 .

W
@ IncrementalImpacts - b.are MetalCase IB1

.i.
Incremental Cost ($M) Cost ($M) per Net Health Benefit@ Residual Dose

m Imig-Term Short-Term
hte NetIIcalthW USPosal Dsposal Fa d es Fa h Sposal Esposal i

BenefitReduction
@ S10/ft3 @ $50/fl3 @ $350/fl3 Averted Incurred @ $10/ft3 @ $50/fl3 @ $350/fl3

( ,)

100 < 60 $22,631 $83,874 5455,507 1.24e-01 1.88 cot 1.23c-01 $183,443 $679,865 S3,692,225

60 < 25 S221,152 S271,137 $596,316 1.08c-01 1.87e-04 1.08e41 $2,049,122 $2,512,264 $5,525,260 ,

25 < 15 $863,158 $878,800 $971,708 3.09e-02 6.21e-05 3.0Se-02 $27,999,932 $28,507,345 $31,521,190

15 < 3 $5,757,722 S5,871,556 $6,585,279 ' .71e-02 3.75c-G4 3.67e-02 5156,919,365 S160,021,768 S179,473,373

CC

I:t! !

= ,

i
;

i
i

}

!

!
; ;

! i
.

,i
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Table B.39.2

Statistient Mortality - Reference Rare Metal Extraction Plant Case 181
1

Mortality from Radiation Exposure Mortality from Accidents

| Residual Dose Limit Short Term

| (mrem /y) Living Perform Perform TransW * **
TOTAL

Onsite Decon Decon Waste (Truck) (Decon & t} '

Transportation)

100 3.09c-01 120e-06 8.00e-09 1.0le-06 1.22e-04 3.09e-01 1.24e-OS :

I
60 1.85c-01 4.04e-06 2.00e-08 3.40c4 3.Gtcot 1.86e-01 3.I le-04

!

.td 30 9.27e-02 6.18e-06 320c-08 5.19e-06 4.86e-04 932c-02 4.98e44

Y
y 25 7.72e-02 6.53c-06 3.20e-08 5.49e-06 4.86e-04 7.77e-02 4.98e44
c

15 4.63e-02 724e-06 3.60e-08 6.08e-06 5.47e-OS 4.69e-02 5.61e-04 |

I10 3.09e-02 7.60e-06 3.60e-08 638e-06 5.47e44 3.15e-02 5.61e-04

3 927c-03 127c-05 6.00e-08 1.07c-05 9.12 cot 1.02e-02 935e-04
i

03 3.09e-03 1.55e-05 720e-08 130e-05 1.09e-03 421c-03 1.12e-03 l

s

b

I
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*2:
C
g Table B.39.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant Case IB1

O.

k GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

Soil exposure rate 10 m^2 per Fatal 3.8c-08 per km

Disposal volume 10.87 m^3 per Alt. use 6.65e-02

REFERENCE FACILTI'Y Rare Metal Extracten Facility - High Soil Contamination - Alternative Land Use

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 I

Initial Dose Rate (mrem /y) 1.17c+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50c+01 1.00e+01 3.00e+00 1.00e+00

E Cumulative risk 3.89e-03 333e-03 2.00e-03 9.98eet 831eet 4.99c44 333e-04 9.98e-05 333c-05
CIS

b 1. Altemative Land Use - Mortality for Radiation Exposure
o

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

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

Collective mortality 3.61e41 3.09e-01 1.85c41 927c-02 7.72e-02 4.63c-02 3.09e 02 9.27e-03 3.09e-03 ,

i

e

I

t

p

-_._m._ _ _ _._. . _ .__ _.___a_ _ _ _ _ --_u_c.-. _ _ _ _ _ _ _ _ - - _ _ w
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Table B.39.4.1

Summary Costs for Rare Metal Extraction Facility ($M)
Case IB1

Disposal Cost - $50/ft3

Residual Dose L.imit Soil
(mrem /y) Removal "U

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

3 $367,995 $6,844,000 $7,211,995
.W
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Table B.39.4.3

Summary Costs for Rare Metal Extraction Facility ($M)
Case IB1

Disposal Cost - $10/ft3

,

Residual Dose
S ilRemoval Survey TOTAL iLimit (mrem /y)

i

100 $12,834 $71,000 $83,834

60 $33,465 $73,000 $106,465

30 $53,038 $0 *

I25 $55,617 $272,000 $327,617 ;
t

.W 15 $60,775 $1,130,000 $1,190,775
t.o [

d 10 $63,354 $0 *
,

;
u

>

3 $104,497 $6,844,000 $6,948,497
i

i
i $124,613 $0 * !

I

f
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. !
4

;

!
!

2
C
|C
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Table B.40.1
O ;

g IncrementalImpacts - Rare Metal Case IB2
[

$
Incremental Cost ($M) Cost (SM) per NetIIcalth Benefit i

Residual Dose Rate Long-Term Short-Tenn
Net IIcalth

Reduction Disposal Disposal Disposal Fatalities Fatahties Disposal Disposal Disposal
.

g [
(mrem /yr) @ $10/ft3 @ $50/fl3 @ $350/ft3 Averted Incurred @ $10/fl3 @ $50/ft3 @ $350/ft3

'

100 < 60 S22,631 $83,874 S455,507 6.18c-01 1.88e44 6.18c-01 S36,A4 5135,808 $737,547

60 < 25 $221,152 S271,137 $5%,316 5.41c-01 1.87c44 5.40e-01 $409,257 S501,757 S1,103,522

25 < 15 $863,158 $878,800 $971,708 1.54e-01 621c45 1.54c 01 $5,590,975 $5,692,294 $6,294,093 ;

i15 < 3 SS,757,722 $5,871,55 56,585,279 1.85e-01 3.75c-04 1.85c41 $31.129,447 $31,744,897 $35,603,680
|

CD !
itc

b f
a :

I

i

i

|

|
>

b

,

,

k

I

F

I

h
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$b

Table B.40.2
:

Statistical Mortality - Reference Rare Metal Extraction Plant Case IB2

Mortality from Radiation Exposure Mortality from Accidents
,

t

Residual Dose Limit *

(mrem /y) Living Perform '*" # "'# *"" * **Perform
Waste Waste TOTAL (Decon &g,;g

(Truck) (Truck) 't ransportation)

.

100 1.54e+00 120e-06 8.00c-09 1. Ole-06 1.22e-04 1.54e+00 1.24e-04

60 9.27e-01 4.04e-06 2.00e-08 3.40e-06 3.04e-04 9.27e-01 3.lle04
.O
Y 30 4.63e-01 6.18e-06 3.20e-08 5.19e-06 4.86e-G4 4.64e-01 4.98e-04
U
M 25 3.86e-01 6.53e-06 320c-08 5.49e-06 4.86e44 3.87e-01 4.98e-04

15 232e-01 724c-06 3.60e-08 6.08c-06 5.47e-04 232c-01 5.61e-04

10 1.54e-01 7.60e-06 3.60c-08 638c-06 5.47c-G8 1.55c-01 5.61e-04 I

3 4.63e-02 127e-05 6.00e-08 1.07e-OS 9.12e-04 4.73c-02 . 935e-G1

I03 1.54c-02 1.55e-05 720c-08 130c-05 1.09e-03 1.66e-02 1.12e-03

I

I
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C
@ Table B.40.3 Impact and Cost Calculations - Reference Rare Metal Extraction Plant
O Case 1B2
E
y GENERIC ASSUMPTIONS:

Fatal cancer ri'k rate 5.00e-04 per rem Fatal work 4.2e-08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Soil exposure rate 10 m^2 per Fatal 3.8c-08 per km

Disposal volume 10.87 m^3 per Alt. use 6.65e-02

REFERENCE FACILITY Rare Metal Extraction Facility-High SoilContamination - Alternative Land Use

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 1

g Initial Dose Rate (mrem /y) 1.17e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50c+01 1.00e+01 3.00e+00 1.0')e+00

Cumulative risk 3.89c-03 333e-03 2.00c-03 9.98e-04 831e-04 4.99e-04 333e-04 9.98e-05 333e-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 (mrem'y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 1.81e+00 1.54e+00 9.27e-01 4.63c-01 3.86e-01 232e-01 1.54c-01 4.63e-02 1.54e-02

+
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Table B.40.4.1
'

s

Summary Costs for Rare Metal Extraction Facility (SM)
Case IB2

Disposal Cost -$50/ft3 i
*

ResidualDose Limit
SoilRemoval Survey TOTAL !gg.)

i

:

!

100 S35,627 $71,000 $106,627 *

60 $117,502 573,000 $190,502

t 25 S189,639 S272,000 S461,639 '

?9 15 $210,439 $1,130,000 $1,340,439
i

Cd,

b 3 5367,995 56,844,000 $7,211,995w *

4 [

l

k
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Table B.40.4.3
>

Summary Costs for Rare Metal Extraction Facility (SM)
*

Case IB2
,

Disposal Cost -S10/Ft3

Residual Dose limit Soil
Survey TOTAL

(mrem'y) Removal

100 $12,834 571,000 $83,834 ,

a

60 $33,465 573,000 $106,465 .,

i

25 $55,617 $272,000 $327,617 )
t

15 $60,775 51,130,000 51,190,775
;;

-tz
te 3 $104,497 $6,844,000 56,948,497 !

b$ [e
i
!

h

t

i
i

f

?

!

?

!
,

s

C
-

W
m
O
L
A i

$
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1 i

I

!
'
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C Table B.41.1
h Incrementallmpacts - Rare Metal Case ICg
L
8 Residual Dose Incremental Cost (SM) Lost (SM) per Net Ilealth Benefit
ch "8' *"" ~*"

Rate Net IIcalth
Dsp sal DsW Dsp sal Fa h Fa W es USPosal DW DsposalLenef:tReduction

@ S10/ft3 @ $50/fl3 @ $350/fl3 Averted Incurred @ S10/fl3 @ $50/fl3 - @ S350/fl3(mrem /yr)

100 < 60 S20,631 581,874 $453,507 7.43c-02 1.88c-04 7.41c-02 5278,302 $1,104,437 $6,117,536

60 < 25 566,152 5116,137 $441,316 6.50e-02 1.87e-04 6.48e-02 S1,020,191 51,791,050 $6,805,912

25 < 15 $8,158 $23,800 $116,708 1.86e-02 6.21c.05 1.85e-02 $440,536 $1,285,237 $6,302,451

15 < 3 $243,722 $357,556 S1,071,279 2.23c-02 3.75c-04 2.19e-02 511,118,14 $16,311,03 548,869,697

?
to

O

- - - - _ -.
- - . _ - _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _
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Table B.41.2 ,

i

!

Statistical Mortality - Reference Rare Metal Extraction Plant Case IC -

!

t

Mortality from Radiation Exposure Mortality from Acculents ,

!
B

?

TmW Tmsp SW Tm I~atalities !Residual Dose Limit

(*'*"'Y} . "8 "" ""
Waste Waste TOTAL (Decon & - I

Onsite Decon Decon
(Truck) (Truck) Transportation) ;

i

I
>
'

100 1.86c-01 120e4 8.00c-09 1.01c4 1.22e-04 1.86e-01 124c-04

60 1.l le-01 4.04e4 2.00e-08 3.40e46 3.04c-04 1.12c-01 3.lle-04 ;

i

CIf
y 30 5.57e-02 6.18e4 320e-08 5.19e-06 4.86c-G8 5.62e-02 4.98e-04 [

ab I
4.9' e-04

'

g 25 4.65e-02 6.53c4 320e-08 5.49e-06 4.86e-G8 4.69e-02 6

15 2.79e-02 7.24c-06 3.60e-08 6.08e-06 5.47e-04 2.84e-02 5.61e-04

10 1.86e-02 7.60e4 3.60e-08 638e46 5.47c-04 1.91e-02 5.61c-04 i

t

3 5.57e-03 1.27e-05 6.00e-08 1.07e-05 9.12e-04 6.51c-03 935c-04 I
)

f03 1.86e-03 1.55c-05 720e48 130e-05 1.09e-03 2.98c-03 1.12e-03
.

!
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t

Z ?
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h
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C
@ Table B.41.3 Impact and Cost Calculations - Reference Rare Metal
9 Extraction Plant
E
y GENERIC ASSUMPTIONS:

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

Exposure duration 1000 y Burial site 1600 km per

Agricultural usage rate 2500 m'2 per Fatal 3.8e-08 per km

Disposal volume 10.87 m^3 per

REFERENCE FACILITY Rare Metal Extraction Facility- High Soil Contamination - Unrestncted Use

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

g Initial Dose Rate (mrem'y) 1.17e+02 1.00e+02 6.00c+01 3.00c+01 2 50e+01 1.50c+01 1.00e+01 3.00e+00 1.00e+00

Cumulative risk 5.85e-02 5.00e-02 3.00e-02 1.50c-02 125c-02 7.50e43 5.00e-03 1.50e-03 5.00e-04

e
1. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq fl # persons on land 3.72 [400 persons per km2]

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

Collective mortality 2.17e-01 1.86e-01 1.1,le-01 5.57c-02 4.65c-02 2.79e-02 1.86e-02 5.57e-03 1.86e-03

II. Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem 9) None 100 60 30 25 15 10 3 1

Soil person-rem 0 2.41e-03 8.09e-03 1.24c-02 1.31e-02 1.45e-02 1.52e-02 2.54e-02 3.09c-02

Collective mortality 0 1.20e-06 4.G4e-06 6.18c-06 6.53e4 7.24e-06 7.60e-06 127e-05 1.55e-05

III. Transporting Waste - Mortality for Radiation Exposure

Soil shipment exposure 8.00e-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 /y) Nonc 100 60 30 25 15 10 3 .I ;

Soildepth removed (cm) 0 0.16 0'2 0.80 0.84 0.93 0.98 1.64 2.00

Soil volume (m^3) 0 .a 50 76 81 89 94 157 191

Soil shipments 0 2 5 8 8 9 9 15 18

Soil person-rem 0 1.60e-05 4.00e-05 6.40e-05 6.40e-05 720e-05 7 20e-05 1.20e-04 1.44e-04

Collective mortality 0 8.00e-09 2.00c-08 3.20e-C* 320e-08 3.60e-08 3.60e-08 6.00e-08 7.20c-08

REFERENCE FACilllY Rare Metal Extraction Facility- High Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Soil person-h 0 24 81 124 131 145 152 254 309

Collecuve mortality 0 1.01e-06 3.40e-06 5.19e-06 5.49e-06 6.08e-06 6.38c-06 1.07e-05 130e45

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 (km) 0 3,200 8,000 12,800 12,800 14,400 14,400 24,000 28,800

, Collective mortality 0 122e-04 3.04e-04 4.86c-04 4.86e-04 5.47c44 5.47e-04 9.12c-04 1.09c-03

Z
C
h
O
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C
h
o Table D.41.4.1 '

''

c Summary Costs for Rare Metal Extraction Facility *

Case IC
Disposal Cost - $50/ft3 '

t

Residual Dose limit SuntySoil Removal TOTAL) ,;
i

100 $35,627 585,000 $120,627 *

60 $117,502 585,000 5202,502

25 $189,639 $129,000 $318,639 -

f15 5210,439 5132,000 5342,439

Y 3 5367,995 5332,000 $699,995 Iw

:

t
t
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Table B.41.4.2

Suminary Costs for Rare Metal Extraction Facility
Case IC

Disposal Cost -$350/ft3

Residual Dose Limit Sun'ey
Soil Removal TOTAL

,

(mrem /y) (In-situ)
I

100 $192,952 $85,000 $277,952

60 5646,459 585,000 5731,459 '

,

25 51,043,775 $129,000 $1,172,775

15 51,157,483 $132,000 $1,289,483 ;

to :

3 $2,028,763 S332,000 $2,360,763
9 ,

A i

f
.

r

I
,

f

,

C I.:=
tT1
O
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A i
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.__. ..._. _ ._. . m. __

.

>

Z -

C
se Table B.41.4.3 |m
O
k Suminary Costs for Rare Metal Extraction Facility ,

c Case ICch
Disposal Cost - $10Mt3 >

Residual Dose Limit *9Soil Removal . TOTAL
(mrem /y) (In-situ) ;

,

| 100 S12,834 $85,000 $97,834

60 533,465 585,000 5:18,465 i
-

25 $55,617 $129,000 5184,617
{

f
15 S60,775 5132,000 S192,775

.W 3 5104,497 S332,000 5436,497 i
? ?
W t

*
!

f
'

i

,

t
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Table B.42.1
t

i

IncrementalImpacts - Rare Metal Case 2 & 2A
~

,

Incremental Cost ($M) Cost ($M) per Net IIcalth Benefit ,

Residual Dose Ixmg-Term Short-Term {NMMhe
Disposal Disposal Disposal Fatalities Fatalities Disposal Disposal Disposal

g
Reduction

@ S10/n3 @ $50/fG @ S350/ft3 Averted Incurred @ $10/fB @550'ft3 @ S350/ft3
(mreng1)

:
:

100 < 60 $263,307 $944,787 $5,208,632 7.43e-02 231e-03 7.20e-02 $3,656,523 513,120,169 $72,331,789 [

60 < 25 $641,072 $1,812.329 59,110,758 6.50e-02 3.93e-03 6.11c-02 S10,492,749 S29,663,292 . $149,120,350 ,

i

25 < 15 $1,118,857 S1,799,085 S6,054,812 1.86c42 231e-03 ' l.63e-02 $68,766,453 5110,574,239 S372,137,010
!

i

15 < 3 $6,532,845 $8,682,174 $22.102,784 2 23c-02 730c-03 1.50c-02 $435,722,469 $579,076,710 $1.474,193,837

tz

t2

w
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!

:

1

3
b
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i
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a Table B.42.2

k ~

g StaMal Morsality - Reference Rare Metals Extraction Plant Case 2 & 2A

Mortality fre Rzdiation Exposure Mortality from Accidents

Short Term Fatalities
Residual Dose I bdt

(Decon &
(mrenW) Living Perform # #Perform }aste TOTAL

(Truck) (Truck)
'

100 l.86e41 8.85c45 4.04c-07 7.44e45 6.14c43 1.92e 01 630c-03

60 1.HM)I 1.21e41 5.52c-07 1.02e-04 839e-03 120e41 8.61e-03

30 5.57e42 1.65c-04 7.52e47 139e44 1.14c-02 6.75c-02 1.17c-02
CD
'

25 4.65e 02 1.77e-04 8Mc-07 1.49e-04 1.22e-02 5.90e-02 1.25c-02m
is ~

g 15 2.79c 02 2.09c-04 9.52e-07 1.76e-04 1.45c-02 427e-02 1.49e-02

IU l.86c-02 235c-04 1.07e-06 1.98c-04 1.63e-02 3.53e-02 1.67c-02

3 5.57e-03 3.12e-04 1.42e-06 2.62c-04 2.16e-02 2.77e-02 222e42
i

03 1.86e-03 4.59c-04 2.08c-06 3.85c-04 3.17e-02 3.44e-02 325e-02
t

t

i
!

!
!

!

I.
)

i
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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 5.00e-04 per rem Fatal work 4.2e48 per person-h

Exposure duration 1000 y Burial site 1600 km per shipment

Agricultural usage rate 2500 m^2 per Fata! 3.8e 08 per km

Disposal volume 10.87 m^3 per

REFERENCE FACI 1JrY Rare Metal Extraction Facility -Iligh Soil Contamination - Unrestricted Use

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

Initial Dose Rate (mrem /y) 1.17e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00c+01 3.00e+00 1.00e+00
m
N
y Cumulative risk 5.85e-02 5.00e-02 3.00e-02 1.50e-02 1.25c-02 7.50e43 5.00c-03 1.50e-03 5.00e-04

A

1. Living Onsite - Mortality for Radiation Exposure

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

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

Collective mortahty 2.17e-01 1.86e-01 1.11c-01 5.57c-02 4.65c-02 2.79e-02 1.86e-02 5.57c-03 1.86e-03

II. Performing Decon - Mortality for Radiation Exposure

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

Soil person-rem 0 0.177 0.242 0331 0354 0.419 0.471 0.624 0.917

Collective mortality 0 8.85e45 1.21e-04 1.65e-04 1.77c-04 2.09e-04 2.35c44 3.12e-04 4.59e-04

*g III. Transporting Waste - Mortality for Radiation Exposure
.

E Soil shipment exposure 8.00e46 person-re

$ -

_ _ _ _ - - _ _ _ - _ _ _ - - - - _ _ _ - _ . _ _ _ _ - _ - _ .
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ic Tame B.42.3 Impact and Cost Calculations - Reference Rare Metals Extraction

$ Plant Case 2 & 2AO
Residual Dose Limit (mrem'y) None 100 60 30 25 15 10 3 I

+--

o
Soil depth removed (cm) O 11.76 16.08 21.95 23 49 27.81 31.24 41.42 60.90

Soil vo ume (m^3) 0 1093 1495 2041 2184 2586 2905 3853 5663

Soil slupments 0 101 138 188 201 238 268 355 521

Soil person-rem 0 8.08c-04
1.lte-03 | 1.50e-03 1.61c43 1.90c-03 2.14c-03 2.84e-03 4.17c 03

?
Collective mortality 0 4 Ate-07

5.52c-07| 7.52e47 8.04c-07 9.52e-07 1.07e-06 1.42e-06 2.08e-06

RCFERENCE FACILITY Rare Metal Extraction Facility-liigh Soil Contamination - Unrestricted Use

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrent'y) None 100 60 30 25 15 10 3 1.

Soil person-h 0 1771 2423 3306 3539 4189 4706 6242 9175
iCollective mortality 0 7.44c 05 1.02c41 139e41 1.49c44 1.76c-04 1.98c-04
| 2.62e-04

3.85e48

V. Transporting Waste - Mort 4*y 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 6.14e-03 839c-03 1.14c-02 122c-02 1.45c-02 1.63c-02 2.16e-02 3.17c-02,

_. - _ _ _ _ _ - --. - _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ - - _ _
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Table B.42.4.1
|

Summary Costs for Rare Metal Extration Facility
Case 2 & 2A

Disposal Cost - $50/fL3 |
t

Residual Dose Limit
Soil Removal Survey TOTAL

(mrem /y)
,

100 52,561,114 $71,000 $2,632,114
,

60 $3,503,900 $73,000 53,576,900

25 $5,117,229 $272,000 55.389,229

E

15 $6,058,314 S1,130,000 $7,188,314

_W
!

Y 3 59,026,488 56,844,000 s15,870,488
i w

N
h
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Table B.42.4.2 '

.i. !

Ag Summary Costs for Rare Metal Extraction Facility
tCase 2 & 2A

Disposal Cost- $350ift3

Residual Dose Limit
Soil Removal Survey TOTAL >

(mmn/y) '
.

,

+

100 $14,140,911 $71,000 $14,211,911
4

60 $19,347,542 573,000 $19,420,542 I

!25 $28,259,300 5272,000 $28,531,300 '

- L

15 $33,456,111 ' $1,130,000 534,586,111W i

.Y 3 549,844,895 $6,844,000 $56,688,895

,

.i

u t
,
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N i

[
i

!
.

i
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i
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.
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Table B.42.4.0
i

Summary Costs for Rare Metal Extraction Facility i

Case 2 & 2A ,

Disposal Cost -$10/ft3 ;

Residual Dose Limit
Soil Removal Survey TOTAL

(man /y)

100 $708,452 $71,000 $779,452

60 5 % 9,759 573,000 $1,042,759

25 $1,411,831 5272,000 S1,683,831

I
15 $1,672,688 $1,130,000 $2,802,688

Y 3 $2,491,533 $6,844,000 $9.335,533
h)
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C
g Table B.43.1
O
.L IncrementalImpacts - Rare Metal Case 2B1,

8
! *

Residual -tal Cat (W) %t(SM) per Net Health Benefit

i U'E **I D'E 8*I USP **I *i
ESP sal SPosal hsposaluch Fa es et

(_9) @ $10/fl3 @ $50/f13 @ $350/113 Averted
@ $10/ft3 @ $50/f13 @ S350/f13

100 < 60 $263,307 $944,787 $5,208,632 1.24e-01 231e-03 1.21e-01 S2,171,655 $7,792,232 542,958,754

60 < 25 $641,072 $1,812,329 $9,110,758 1.08c-01 3.93e-03 1.04e-01 56,153,560 $17,396 286 587,452,876

25 < 15 $1,118,857 $1,799,085 $6,054,812 3.09e-02 231c-03 2.86e-02 $39,148,736 $62,949,906 S211,857,573

15 < 3 $6,532,845 $8,682,174 522,102,784 3.71e-02 730e-03 2.98c-02 $219,486,416 S291,698,227 $742,595,447
to

u

!

i
;

I

,

!
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Table B.43.2
t

Statistical Mortality - Reference Rare Metals Extraction Plant Case 2B1

1
;

Mortality from FaAanon Exposure Mortality from Accidents
Short Term Fatalities

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

Onsite Decon Waste (Truck) Decon

100 3.09e-01 8.85e-05 4.04e-07 7.44e45 6.14e-03 3.15e-01 630e-03

!
I

g 60 1.85e-01 1.21e-04 5.52e-07 1.02c-04 839c-03 1.94c-01 8.61c-03

'3t
h 30 9.27e-02 1.65e-04 7.52e-07 139e-04 1.14c-02 1.04e-01 1.17e-02 f
u i

!

25 7.72e-02 1.77e-04 8.04e-07 1.49e-GS 1.22e-02 8.98e-02 125c-02

15 4.63e-02 2.09eet 9.52e-07 1.76c-04 1.45c-02 6.12e-02 1.49e-02 ;

;

10 3.09c-02 235e-04 1.07c-06 1.98 cot I.63c42 4.76c42 1.67c-02

3 927c-03 3.12e-04 1.42c-06 2.62eet 2.16e-02 3.14c-02 222c42 i

03 3.09e-03 4.59eet 2.08e-06 3.85 cot 3.17e-02 3.56e-02 3.25e-02

Z 'C
b !

9 -

I 1

8 i
t

'
,
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C
$
a Table B.43.3 Impact and Cost Calculations - Reference Rare Metals Extraction Plant

,a Case 2B1
8 .m

GENERIC ASSUMPTIONS:

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

,

Exposure duration 1000 y Burial site 1600 km per

Soil exposure rate 10 m^2 per Fatal transport 3.8e48 per km

Disposal volume 10.87 m^3 per Alt. use dose 6.65e-02

REFERENCE FACILITY Rare Metal Extraction Facility- High Soil Contamination - Altentative Land Use

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

.O
tc Initial Dose Rate 1.17e+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
tb
$ Cumulative risk 3.89c-03 333c-03 2.00e-03 9.98e-04 831e-04 4.99c-04 333e-04 9.98c-05 333e-05

1. Altemative Land Use - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons exposed 93 [10,000 persons per km2]

Residual Dose Limit Nonc 100 60 30 25 15 10 3 1

Collective mortality 3.61e-01 3 09e-01 1.85c-01 927e-02 7.72e-02 4.63c-02 3.09e-02 9.27e-03 3.09c-03

_ _ _ _ _ _ _ - . - _ _ - . _ - - _. -_ _ . _ _ _ - _ _ _ _ - _ _ _ _ -



Table B.43.4.1

Summary Costs for Rare Metal Extraction Facility ($M)
Case 2B1

Disposal Cost- 550/f13

t
Soil Removal Survey TOTAL

(mrem /y)

100 s2,561,114 571,000 $2.632,114
;

60 $3,503,900 $73,000 $3,576,900 ,

25 $5,117,229 S272,000 55,389,229

Y
tp 15 56,058,314 s1,130,000 s7,188,314

l$'

3 $9,026,488 $6,844,000 $15,870,488
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a Table B.43.4.2
A

r
A vg Summary Costs for Ram Metal Extraction Facility (SM) t

Case 2B1
Disposal Cost -5350/ft3

,

i

R & M ht *

Soil Removal Survey TOTAL(arem/y) -
.

!

100 514,140,911 $71,000 $14,211,911 !

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

25 $28,259,300 $272,000 $28,531,300 |
W
. ;

tp 15 $33,456,1I I S1,130,000 534,586,11I
t

!$
'

" '

3 $49,844,895 56,844,000 $56,688,895

i
.

!
,

P

'
.

'

.

!

,

'
_ . _ _ _ _ _ _ _ - _ _ _ _ - _ _ - . -_ _ _ _ _ _ ___



Table B.43.4.3

Summary Costs for Rare Metal Extraction Facility ($M)
Case 2B1

Disposal Cost -$10/ft3

t
Soil Removal Survey TOTAL

(mrent'y)

100 $708,452 $71,000 5779,452

60 $%9,759 $73,000 S t,042,759

25 $1,411,831 5272,000 $1,683,831
_

15 $1,672,688 $1,130,000 52,802,688

tn
'

3 52,491,533 56,844,000 $9,335,533m
b
e

Z
C
b
9
I
8

___ ______________ _ _____-____ _ _ ___ ._ ._ __. -
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k

C
;c Table B.44.1
m
O
g IncrementalImpacts - Rare Metal Case 2B2
e
*

Incremental Cost (SM) Cost (SM)per Net Heahh BenefitResidual Dose
Rate 8 *"" *""

Net IIcatth
DSPosal Dsposal Fatah Fa h *P '"I UN USP 8"IReduction Benefit

@ S10!fl3 @ 550/fl3 @ $35G'fl3 Averted Incurred @ S 1 0/113 @ $50/fl3 @ S350/fl3(mremlyr)

100 < 60 $263,307 5944,787 55,208,632 6.18e-01 231e43 6.15e41 5427,811 S1,535,053 $8,462,780

60 < 25 5641,072 $1,812,32 $9,110,758 5.41e-01 3.93e-03 537e-01 S1,194,629 S3,377,250 $16,977,773

25 < 15 51,118,857 $1,799,08 56,054,812 1.54e41 231c-03 1.52e-01 F7,354,287 S11,825,457 S39,798,512

15 < 3 S6,532,845 $8,682,17 $22,102,78 1.85c41 730c-03 1.78c-01 $36,694,648 S48,767,317 5124,150,181

CD
O
8

__

.- + <
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Table B.44.2

Statistical Mortality - Reference Rare Metals Extraction Plant Case 2B2 ,

" "
Mortality from Accidents

"*
Short Term Fatalities ,

'

Residual Dose Limit (Decon &
rt

(mrem /y) Living Perform Perform * "}
TOTAL

(Truck) (Truck) f
100 1.54e+00 8.85e-05 4.04c-07 7.44c-05 6'.14c-03 1.55e+00 630c-03

60 927e-01 121e44 5.52e-07 1.02 cot 839e-03 935c-01 8.61e-03
,

30 4.63e-01 1.65c-04 7.52e47 139e-04 1.14e-02 4.75e-01 1.17e-02

CD
'

25 3.86e-01 1.77c-04 8.04c-07 1.49e-04 1.22e-02 3.99e-01 1.25c-02m
O
$ 15 232c-01 2.09e-04 9.52e-07 1.76e41 1.45c-02 2.47e-01 1.49e-02

10 1.54e-01 235e41 1.07e-06 1.98e44 1.63e-02 1.71e-01 1.67e-02

3 4.63e-02 3.12c-04 1.42e-06 2.62eet 2.16c-02 6.85e-02 222e-02

03 1.54e-02 4.59e44 2.08e-06 3.85e-04 3.17e-02 4.80e-02 325e-02
-

!
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Z
c-
k Table B.44.3 Impact and Cost Calculations - Reference Rare Metals Extraction Plant

i

o
4. Case 2B2
ea

GENERIC ASSUMPTIONS:

Fatal cancer risk rate .5.00c44 per rem Fatal work 4.2e-08 per person-h

Exposure duration 1000 y Burial site 1600 km per ,

Soil exposure rate 10 m^2 per Fatal 3.Se-08 per km

Disposal volume 10.87 m^3 per Alt. use dose 6.65e-02

REFERENCE FACILITY Rare Metal Extraction Facility- High Soil Contamination - Alternative Land Use ,

ResidualDose Limit None 100 60 30 25 15. 10 3 1

?
(p Initial Dose Rate (mremly) 1,17e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 ' t.50e+01 1.00e+01 3.00e+00 1.00e+00

b)

$ Cumulative risk 3.89e-03 333e-03 2.00e-03 9.98eet 831e48 4.99c-04 333e-04 9.98e-05 333c-05

I. Altemative Land Use - Mortility for Radiation Exposure

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

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

Collective mortality 1.81e @ 1.54e+00 9.27c-01 4.63c-01 3.86e-01 232c-01 1.54e-01 4.63e-02 1.54e-02

_ _ _ _ _ _ _ _ _ _ _ . . ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -
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Table B.44.4.1 ;

i

Summary Costs for Rare Metal Extraction Facility ($M)
Case 2B2

Dist-osal Cost - 550/ft3 ,

!

Rd Umh
Soil Removal Survey TOTAL ,

i

100 $2,561,114 S71,000 $2,632,114 ,

;

; 60 $3,503,900 S73,000 S3,576,900 !

25 $5,117,229 $272,000 $5,389,229

-g i

h 15 $6,058,314 $1,130,000 $7,188.314

O
3 $9,026,488 $6,844,000 S15,870,488 j

'

;

6

1

I,
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h
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Table B.44.4.2

r
8 Summary Costs for Rare Metal Extraction FacWty ($M)

Case 2B2
Disposal Cost-5350/ft3

*
Soil Removal Survey TOTAL

(mrem /y)

100 514,140,911 $71,000 $14,211,911

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

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

15 $33,456,111 $1,130,000 S34,586,111

3 S49,844,895 $6,844,000 $56,688,895

i

f

,

,

h

f

:
,

b

h
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Table B.44.4.3

Summary Costs for Rare Metal Extraction Facility (SM) >

Case 2B2 ->

Disposal Cost - $10/ft3

Soil Removal Survey TOTAL
(mrem /y)

;

!
r

100 $708,452 .$71,000 $779,452

60 5 % 9,759 $73,000 $1,042,759

25 S1,411,831 $272,000 $1,683,831
>

.# 15 51,672,688 $1,130,000 $2,802,688 !

9 f

$ 3 $2,491,533 56,844,000 59,335,533 [,

i

!

.

!
:
t

8

s

C i:c -̂

tT1
Q
k
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2:
C '

g Table B.45.1
O
4. IncrementalImpacts - Rare Metal Case 2C
A '

C*
Incremental Cost (SM) Cost (SM) per Net IIcahh BerrfitResidual Dose

Img-Term Short-TermRate NdM I

Reduction DSPosal Esposal Esposal Fa h Fa h DSP sal Sposal Dsposal |Benefit
@ S10/fl3 @ 550/ft3 @ $350/f13 Averted Incurred @ S10/ft3 @ S50/ft3 @S350/ft3

'

(_g

;

100 < 60 5261,307 $942,787 $5,206,632 7.43c42 231c-03 7.20e-02 $3,628,749 513,092,395 $72,304,015 f
L

60 < 25 S486,072 $1,657,329 $8,955,758 6.50c-02 3.93c43 6.lle-02 57,955,786 $27,126,330 S146,583,387 ,

25 < 15 526?,857 $944,085 $5,199,812 1.86e-02 231e-03 1.63eE- $16,216,983 $58,024,769 $319,587,540 ?
!-

15 < 3 51,018,845 S3,168,174 $16,588,784 223c-02 730e-03 1.50e-02 S67,954,093 S211,308,334 $1,106,425,461

td I

tc
h ;

$ '

s
!
!

t

!

i

|
[

h

|

i

.

!
f-
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Table B.45.2
!

Statistical Mortality - Reference Rare Metals Extraction Plant Case 2C

|
t

| Mortahty from Radiation Exposure Mortality from Accidents
Short Terrn Fatalities

Residual Dose
Limit (Decon &

(mrem /p) Living Perform Transport Waste Perform Transport Waste
TOTAL Transportation) !

Onsite Decon (Truck) Decon (Truck) i

,

100 1.86c-01 8.85e-05 4.04e-07 7.44c45 6.14c43 1.92c-01 630e-03 '

.

60 1.1 Ie-OI I21e-04 5.52e-07 1.02e-04 839e-03 1.20c-01 8.61e43

30 5.57e-02 1.65e-04 7.52c-07 139eet 1.14c-02 6.75c.02 1.17e42 |

!|
'W
m 25 4.65e-02 1.77c-04 8.04e-07 1.49e-04 122e-02 5.90e-02 125c-02
h
$ 15 ' 2.79e-02 2.09e-04 9.52e-07 1.76c-04 1.45e-02 427c-02 1.49e-02

,

10 1.86c-02 235 cot 1.07e-06 1.98e-04 1.63e-02 3.53c-02 1.67e-02

3 5.57e-03 3.12e44 1.42c46 2.62e-04 2.16e-02 2.77e-02 2.22e-02

03 1.86c-03 4.59c-04 2.03e-06 3.85e-04 3.17c-02 3.44c-02 325e-02
I
!
L

L
:

L

Z -
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h
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f
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$ Tabic B.45.3 Impact and Cost Calculations - Reference Rare Metals Extraction
Q
a Plant Case 2C
@*

GENERIC ASSI,}TTIONS:
1

Fatal cancer risk rs - 5.00c-04 per rem Fatal work rate 42c-08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Agricultural usage rate 2500 m^2 per person Fatal transport 3.8e-08 per km

Disposal volume 10.87 m^3 per

REFERENCE FACILITY Rare Metal Extraction Facility- High Soil Contamination - Univstricted Use
I

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

5 Initia! Dose Rate (mremly) 1.17e+02 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50c+01 1.00e+01 3.00e+00 1.00e+00
CD

h Cumulative risk 5.85e42 5.00e-02 3.00:-02 1.50e-02 1.25c-02 7.50e-03 5.00e-03 1.50c-03 5.00e44
oo

L Living Onsite - Mortality for Radiation Exposure

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

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

Collective mortality 2.17e-01 1.86c41 1.lle-01 5.57e-02 4.65e-02 2.79e-02 1.86e-02 5.57c-03 1.86e-03;

IL Performing Decon - Mortality fo- Radiation Exposure

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

Soil person-rem 0 0.177 0.242 0331 0354 0.419 0.471 0.624 0.917

Collective mortality 0 8.85e-05 121e-04 1.65c-04 1.77e-04 2.09e-04 235e-04 3.12e-04 4.59c-04

IIL Transporting Waste - Mortality for Radiation Exposure

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

. _ . _ - _ . _ . _ . _ -. . _ _ _ _ _ -



Table B.45.3 Impact and Cost Calculations - Reference Rare Metals Extraction
Plant Case 2C

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

Soil depth removed (cm) 0 11.76 16.08 21.95 23.49 27.81 31.24 41.42 60.90

Soil volume (m^3) 0 1093 1495 2041 2184 2586 2905 3853 5663

Soil shipments 0 101 138 188 201 238 268 355 521

Soil person-rem 0 8.08e-04 1.10e-03 1.50e-03 1.61e-03 1.90e-03 2.14c-03 2.84e-03 4.17e-03

Collective mortality 0 4.G*e-07 5.52e-07 7.52c-07 8.04c-07 9.52e-07 1.07c-06 1.42e-06 2.08e-06 i

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

IV. Performing Decon - Mortality for Accidents i

? Residual Dose Limit 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 1.02c-04 139e44 1.49e-OS 1.76c-04 1.98e-G4 2.62c-04 3.85e-04

V. Transporting 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 distanc:(km) 0 161,600 220,800 300,800 321,600 380,800 428,800 568,000 833,600 *

Collective mortality 0 6.14e-03 839e-03 1.14c-02 1.22e-02 1.45e-02 1.63e.02 2.16e42 3.17e-02

Z
'C

h
9
I
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C
k Table B.45.4.1a

$ Summary Costs for Rare Metal Extraction Facility
Case 2C

Disposal Cost -$50/ft3

Residual Dose Limit S"'**Ykil Rmosd TOTAL
(mrem /y) On-situ).,

'

100 $2,561,114 585,000 S2,646,114

60 S3,503,900 $85,000 $3,588,900

25 55,117,229 S129,000 $5,246,229

.CU 15 56,058,314 $132,000 $6,190,314
tz

h 3 | $9,026,488 5332,000 $9,358,488

.

|
|

!

|

|
t

|

i

i
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9

Table B.45.4.2

Summary Costs for Rare Metal Extraction Facility'

Case 2C i

Disposal Cost - $350/ft3
,

Residual Dose Limit Suney !
Soil Removal TOTAL :

(mrem /y) (In-situ) !

100 $14,140,911 585,000 S14,225,91 i

60 . $19,347,542 S85,000 $19,432,542
.

25 S28,259,300 $129,000 $28,388,300

tJ 15 533,456,111' S132,000 $33,588,111

tn

3 $49,844,895 $332,000 550,176,895

;

i

$
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C !
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Table B.45.4.3

i
$ Summary Costs for Rare Metal Extraction Facility |

'

Case 2C
Disposal Cost -$10/ft3 ,

Residual Dose Limit
SoilRemoval ".9 TOTAL !

(mrem /y) (In-situ) ;
;

100 S708,452 $85,000 $793,452 i

60 $%9,759 $85,000 $1,054,759

25 $1.411,831 5129,000 $1,540,831

.O 15 SI,672,688 5132,000 $1,804,688
{CD

h | 3 $2,491,533 $332,000 $2,823,533
N I

:

i

i

I

|
;

| |
| t

i
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Table B.46.1

IncrementalImpacts - Rare Metal Case 3

Incremental Cost (SM) Cost ($M) per NetIIcalth Benefit
Residual Dose Tenn h-Tenn

Rate Net IIcalth
Disposal Disposal Disposal Fatahties Fatalities Disposal Disposal DisposalgReduction

@ $10/ft3 @ $50/ft3 @ $350/f13 Averted Incurred @ S10/fl3 @ $50/f13 @ $350/ft3
( p)

-

100 < 60 SO S3 S0 1.86e+00 0.00e+00 1.86c+00 50 50 SO

60 < 25 SO $0 50 1.63c+00 0.00c+00 1.63c+00 SC SO SO

25 < 15 SO S3,598 Sa 4.65e-01 1.81e-05 4.64e-01 50 $7,746 50

15 < 3 SO S424,757 SO 5.57e-01 1.96e-04 5.57e-01 SO $762,301 $0
g ,

i:3

m

.

I

C
h
9
I
8

.
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a Table B.46.2
a
@
ch

Statistical Mortality - Reference Rare Metal Extration Plant Case 3

Mortality from Radiation Exposure Mortality hom Accidents SWTe
#*

Residual Dose IJmit g
(mrem 4) Living Perform Transport Perform Transport TOTAL Transportation)

Onsite Decon Warte(Truck) Decon Waste (Truck)

100 4.65c+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 4.65e+00 0.00e+00

60 2.79e+00 0.00e+00 0.00e+00 0.00e+00 0.00c+00 2.79e+00 0.00c+00

30 139e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 139e+00 0.00e +00

25 1.16e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.16e+00 0.00e+00

15 6.97c-01 9.83c-06 0.00c+00 826c-06 0.00c+00 6.97c41 1.81c-05

10 4.65e-01 3.67e45 0.00e+00 3.08e-05 0.00e+00 4.65e-01 6.75c-05

3 139e-01 1.17c44 0.00c+00 9.79c-05 0.00e+00 1.40c-01 2.14e-04

03 4.65e-02 2.69e44 0.00e+00 226c-04 0.00e+00 4.69e-02 4.95e41

. _ _ _ _ _ _ _ _ _ . . . - ._ ,_ _ _ _ _ _



Table B.46.3 Impact and Cost Calculations - Reference Rare Metal Extration Plant Case 3

GENERIC ASSUMPTIONS:

Fatal cancer.isk rate 5.00e-04 per rem Fatal work 42c-08 per person-h

Exposure duration 1000 y Burial site 1600 km per

Agriculioral usage rate 2500 m^2 per Fatal 3.8c-08 per km
R

Disposal volume 10.87 m^3 per

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

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

g Initial Dose Rate (mrem /y) 1.17e+02 1.00c+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00c+00 1.00e+00

m
y Cumulative risk 5.85e-02 5.00e-02 3.00e-02 1.50e-02 125e-02 7.50e43 . 5.00e-03 1.50e43 5.00e41

Y
I. Living Onsite - Mortality for Radiation Exposure

Contaminated land area 100,000 sq ft # persons on land 93 [10,000 persons per km2]

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 5.43e+00 4.65c+00 2.79e+00 1.39e+00 1.16e+00 6.97e-01 4.65c-01 1.39e-01 4.65e-02

IL Performing Decon - Mortahty for Radiation Exposure

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Soil person-rem 0 0.023 0.023 0.023 0.023 0.043 0.096 0.256 0.561

Z
c Collective mortality 0 1.14c-05 1.14e-05 1.14c-05 i.14e-05 2.13e-05 4.81e-05 1.28e-04 2.81eet

W
] IIL Transporting Waste - Mortality for Radiation Exposure

=
@m

_ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - - _ _
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Table B,46.4

'
Summary Costs for Rt.re Metal Extractiori Facility

Caec 3
Desposal Cost - $50/ft3 :

1

Residual Dose I.i nit
Soil Removal Survey TOTAL

(mremM
i

100 $0 $71,000 $71,000 ,

!

60 50 $71,000 $71,000 <

25 $0 $71,000 $71,000

15 $3,598 $71,000 $74,598 ,

tc
,

-
,

Y 3 $426,355 $73,000 $499,355 -

9
4 '4

i

|

[
!

E

L

.

C
h !

O -

k
e ;

Ch !

!

|
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$ Table B.47.1m
O
k IncrementalImpacts - Power Reactor - Structures Case I
$

Present Value Cost ($M) Cost ($M) per Net Heahh BeneEtTm SMTmResidual Dose Rate NetIIcalth
Reduction (mrem /yr) Disposal Disposal Fatalities Fatalities

BeneSt Disposal Disposal
@ $50/fl3 @ $350/fl3 Averted Incurred

@ $50/fl3 @ S350/ft3
=

100 < 60 $0.143 50317 4.10c-02 2.83c-04 4.07c-02 S3.516 $7.79

60 < 25 $0.076 $0.422 3.58e-02 3.96c44 3.54e-02 $2.144 SI1.91

25 < 15 $0.027 $0.141 1.02e-02 1.45e-G4 1. Ole-02 S2.675 $13.97

15 < 3 $0.239 50 862 122c-02 6.64e-04 1.16e42 $20.6 $74.4

.D
CD

oo

. - - - - _ - - - _ _ _ _ - _ _ _ _ _ - _ - - - . _ _ _ -- . _ _ _ - _ _ _ _ _ _ _ _ _ _ ,
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Table B.47.2 )
i
;
i

Statistical MortaEty - Power Reactor
Structure) Case I ,

t

-- ,

Mortality from Radiation Maalig from his !

Exposure
-

kesidual Dose Limit
I Working Perform Transpw Perfonn Transport * " " *

TOTAL
Onsite Decon Waste Decon Waste (Decon & Transportation)

i,

'100 1.02e-01 1.05c-02 126c43 1.13e-04 1.76e-03 1.16c41 136c-02
{

60 6.14c-02 1.05e-02 135c-03 1.41e-GS 1.88c-03 7.53c-02 139e-02

.W
,[.

30 3.07e42 1.06c-02 1.44c-03 1.41c44 2.Olc43 4.49c-02 1.42c-02 j;y
a
e

25 2.56c-02 1.06e-02 1.48e 03 1.42e-04 2.07c-03 3.99e42 1.43e-02 7

-15 1.54e-02 1.07c-02 1.52c-03 1.43e-04 2.13c-03 2.98e-02 1.45c-02

f
10 1.02c-02 1.07e-02 1.57c43 1.43c 04 2.19c-03 2.48e-02 1.46e-02 -

i

3 3.12c-03 1.08c-02 1.74c-03 1.73e-04 2.43c-03 1.82e-02 1 Sle 02 ;

i
'

1 1.04e-03 1.09c-02 1.91e-03 1.74c-04 2.68c-03 1.67e-02 1.57c42
t

t
t
i
'

t

iZ f

C !
|c ;

m :

O !

J i
a !
c '

@ !
i

>

!

!
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$ Table BA7.3 Impact and Cost Calculations - Power Reactor

I 9 Structures Case 1
! E

$ GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work 42e48 per

Exposure duration 70 y' Burial site 1600 km per

Agncultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACIIJrY PowerReactor-Structures

ResHual Dose limit (mrem /y) None 100 60 30 25 15 10 3 1

Initial Dose Rste(mrem'y) 6.53c+04 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+01 3.00e+00 1.00e+00

| ,W Cumulative risk 3.16c-01 1.71c-03 1.02e-03 5.12e-04 4_27c45 2.56eet 1.71e-04 5.19e-05 1.73e45

| y L Working Onsite - Mortality for Radiation Exposure
' o

a. Buildingoccupancy # persons 50 Facility area 250,000 ft2

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

Collective mortality 1.58e+01 8.53e-02 5.12c-02 2.56e-02 2.13c-02 1.28e-02 8.53c-03 2.60e-03 8.65e-04

b. Building renovation # persons 10

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

1.02c-02 f 5.12e-03Collective mortality 3.16e+00 1.71c-02 427e-03 2.56e-03 1.71e-03 5.19e-04 1.73e44

c. Total for working onsite
-_

Residual Dose Limit (mrem'y) None 100 60 30 25 15 !0 3 1

Coilective mortality 1.90e+01 1.02e-01 6.14c-02 3.07e-02 2.56c-02 1.54c-02 1.02e-02 3.12e-03 1.04c-03

II. Performing Decon - Mortality for Radiation Exposure
:

_____x_
''
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Tcble B,47.3 Imp:ct rad Cost Ccictlations - Pcwer Recct:r
Structures Case 1 1

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 i

Bioshield person-rem 0 20.979 21 071 21.195 21235 21315 21315 21.541 21.773
_ _

;

Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

| 1.05c-021.05c-02 1.06e-02 1.06e-02 1.07c-02 1.07e-02 1.08e42 1.09e-02Collective mortality 0

III. Transporting Waste - Mortahty for Radiation Exposure

Waste shipment exposure 8.70c42 person-rem per shipment

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

Bioshield volume (ft^3) 0 11,136 11,712 12,480 12,736 13,248 13,824 15,264 16,704

Surfaces volume (ft^3) 0 0 0 0 0 0 0 0 0

Building waste shipments 0 29 31 33 34 35 36 40 44

tg Building waste person-rem 0 2.523 2.697 2.871 2.958 3.045 3.132 3.480 3.828

'tD
y Collective mortality 0 1.26e-03 135e43 1.44e-03 1.48e-03 1.52c43 1.57e43 1.74c-03 1.91c-03
oo
~ REFERENCE FACILITY Power Reactor-Structures

IV. Performing Decon - Mortslity for Accidents

Residual Dose Limit (mrem!y) Nonc 100 60 30 25 15 10 3 1

Bioshield person-h 0 2679 3351 3365 3375 3394 3394 4108 4151 i

I
Surfaces person-h 0 0 0 0 0 0 0 0 0

1.13e-04 | 1.41e441.41e-04 1.42c-04 1.43e-04 1.43e-04 1.73e-04 1.74e-04Collective mortality 0

V. Transporting Waste - Mortality for Accidents
t

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

C Totat shipments (no wnshing) 0 29 31 33 34 35 36 40 44
<

O Total distance (Lm) 0 46,400 49,600 52,800 54,400 56,000 57,600 64,000 70,400
,

L '

g Collective mortality 0 1.76c-03 1.88e-03 2. Ole-03 2.07c-03 2.13e-03 2.19e43 2.43e-03 2.68c-03 !
_

os

I
,

I

. _ _ _ . - _ - _ _ . - - _ _ . - _ . . _ _ _ _ _ _ _ - _ _ . _ _ _ - - . _ _ _ _ - _ - _ _ _ - . . . . - _ . __.---.__ ____.-____-_.-_ - --
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Table B.47.4.17
C

| h Summary Costs for Power Reactor (SM)
C Structures Case I'

| Z Disposal Cost - $50/ft3
e

*
. Facility Decon Survey TOTAL

!

| 100 $1.115 $0.269 51384
i

60 S1258 50269 S1.527

30 51303 50269 $1.577
1
,

25 S1334 50269 St.603

15 $1361 $0269 $1.630

10 $1395 $0269 S t.664

Y 3 St.600 50269 S1.869
M
N

| 1 $1.697 50.403 S2.100

_ _ _ _ _ _ _ _ - _ _ - _ - _. . - _ _ _ _ _ _ _ . _.
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,

Table B.47.4.2

Summary Costs for Power Reactor ($M)
Structures Case 1

Disposal Cost- $350Mt3

Residual Dose Limit Fxility
(mremfy) Decon m OM

100 S4.455 S0.100 S4.555

60' S4.772 $0.100 $4.872

30 $5.052 S0.100 $5.152

25 $5.194 $0.100 S5294

15 $5335 $0.100 S5.435

10 $5.542 $0.100 S5.642

~
$ 3 $6.197 S0.100 56297

1 56.709 S0.100 56.809

Z
C
W
rri
9
I
8

__ ______ - _ _ __
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g Table B.48.1
O

|

E' Incremental Impacts - Power Reactor - Structures Case 1 A
8

Present Value Cost
Residual Dose Rate Tm SMTm Cost (SM) per NetiIealtn Benefit

NetIIcalth
Reduction (mrem'yr) D5W DSPosal Fa h.- Fades

Benefit ESPosal Espesal
@ $50/ft3 @ Amted Incurred

@ $50/fG @ $350/ft3

100 < 60 $0.143 S0317 2.0$c-02 2.83c-04 2.02e-02 S7.081 S15.70

60 < 25 $0.076 S0.422 1.79c42 3.96e-04 1.75e-02 $4337 $24.t[8

25 < 15 S0.027 | $0.141 - 5.12c-03 1.45e44 4.97e43 $5.428 $2834

I15 < 3 $0.239 30.862 6.12c-03 6.64c44 5.46c-03 543.8 $158.0

.O
,

$4 .

I
t

!,

!
,

I
'

!

s-

t

t

;

!
|

i
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Table B.48.2

Statistical Mortality - Power Reactor
Structures Case IA

Mortality from Radiation Exposure Mortality from Accidents

Limit
.

(mrem /yr) Working Perform Transport Perform Transpat *"" * **
TOTAL

Onsite Decon Waste Decon Waste (Decon & Transportation)

f100 5.12c-02 1.05c-02 1.26e-03 1.13c-04 1.76c-03 6.48e42 136e-02

60 3.07c-02 1.05e-02 135e-03 1.41e-04 1.88c.03 4.46c42 139e-02

? |

30 1.54e-02 1.06c-02 1.44c-03 1.41c-04 2. Ole-03 2.95c42 1.42e-02 !

a '

25 1.28e-02 1.06c-02 1.48e-03 1.42e-04 2.07c-03 2.71e-02 1.43c-02

|
'

15 7.68e-03 1.07e-02 1.52e-03 1.43e-04 2.13e-03 2.21e-02 1.45e-02
!

10 5.12c-03 1.07e-02 1.57c-03 1.43e-04 2.19c-03 1.97e-02 1.46e-02

3 1.56e-03 1.08e-02 1.74c-03 1,73e-04 2.43e.03 1.67e-02 1.51e-02 |

'

1 5.19e-04 1.09e-02 1.91e-03 1.74e-04 2.68e-03 1.62e-02 1.57c-02 ;

Z
C
h
O
L
8m

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - -
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$ Table B.48.3 Impact and Cost Calculations - Power Reactor
9 Structures Case IA
E
$ GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e41 per rem Fatal work 42c-08 per

Exposure durabon 70 y Burial site 1600 km per

Agricultural usage rate . 2500 m2 per Fatal 3.Be-08 per km

REFERENCE FACILITY Power Reactor-Structures

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

Initia! Dose Rate (mrem /y) 6.53e+04 1.00e+02 6.00e+01 3.00e+01 2.50c+01 1.50e+01 1.00e+01 3.00e+00 1.00e+00

t2 Cumulative risk 3.16e-01 1.71e-03 1.02e-03 5.12e-04 427e-04 2.56e-04 1.71c-04 5.19e-05 1.73e-05
CD

h I. Working Onsite - Mortality for Radiation Exposure
os

a. Budding occupancy # persons 20 Facility area 250,000 ft2

Residual Dose Limit (mrern'y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 6.33e+00 3.41c-02 2.05c-02 1.02e-02 8.53e-03 5.12e-03 3.41e-03 1.04e-03 3.46c-04

b. Building renovation # persons 10

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

Collective mortality 3.16e+00 1.71e-02 1.02e-02 5.12c-03 427c-03 2.56e-03 1.71e-03 5.19eet 1.73e-04

c. Total for working onsite

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

Collective mortality 9.49e+00 5.12c-02 3.07e-02 1.54e-02 1.28e-02 7.68e-03 5.12e-03 1.56c-03 5.19e-04

II. Performing Decon - Mortality for Radiation Exposure

. _ - . . - _ _ - - - -
-.

- .
.-- -

_
.-_
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Tcble B.483 Imp ct c:d Cost Cale:latio s - P4wer React:r
Struct:res Ccsc 1A

ResidualDose Limit (mrem'y) None 100 60 30 25 15 10 3 1

Bioshield persons-rem 0 20.979 21.071 21.195 21.235 21.315 21315- 21.541 21.773

Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 000

Collective mortality O 1.05c-02 1.05e-02 1.06e-02 1.06e-02 1.07e-02 1.07e-02 1.08e-02 1.09csO2

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70e-02 F-rson-rem per shipment

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

Bioshield vo:ume(ft^3) 0 11,136 11,712 12,480 12,736 13,248 13,824 15,264 16,704

Surfaces volume (ft^3) 0 0 0 0 0 0 0 0 0
f

Building waste shipments 0 29 31 33 34 35 36 40 44

,tc Building waste person-rem 0 2.523 2.697 2.871 2.958 3.045 3.132 3.480 3.828
J,

CD '

h Collective mortality 0 126c-03 1.35e-03 1.44e-03 1.48e-03 1.52e-v3 1.57e4)3 1.74e-03 1.91e-03

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 2679 3351 3365 3375 3394 3394 4108 4151
.

Surfaces person-h 0 0 0 0 0 0 0 0 0

Collective mortality 0 1.13c-04 1.41c-GS 1.41e-04 1.42c-48 1.43e-04 1.43c-04 1.73e-04 1.74c-04

V. Transporting Waste - Mortality for Accidents

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

C Total shipments (no wnshing) 0 29 31 33 34 35 36 40 44

O Total distance (km) 0 46,400 49,600 52,800 54,400 56,000 57,600 64,000 70,400

Collective mortality 0 1.76c-03 1.88e-03 2. Ole-03 2.07c-03 2.13c-03 , 2.19c-03 2.43c-03 2.68c-03

m '

|
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Table B.48.4.1 I

2
C :.

Senmary Costs for Power Reactor (SM)
9 Structures Case 1A i

Z Disposal Cost- $58/ft3
eo

Residual Dose Limit
Facility Decon Survey TOTAL i(mrem /y)

p

100 $1.115 S0.269 51384

60 $1258 S0269 $1.527
,

30 $1308 $0269 St.577 ;

F

25 51334 S0.269 $1.603 h

15 SI361 50.269 $1.630

.T 10 $1395 $0.269 $1.664 L

Y I
y 3 51.600 50269 $1.869
=

1 S1.697 S0.403 $2.100
,

%

I4

i

i

!,

!

,

1.

!

;
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Table B.49.2

Statistical Mortality - Power Reactor
Stre.tures Case 2

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

Short Term Fatalities
-

Working Perform Transport Perform Transport "

Onsite Decon Waste Decon Waste
*"

100 3.93e-01 2.60e-03 4.79e-04 3.79e41 6.69e-04 3.97e-01 4.12c-03

60 236c-01 2.60e-03 4.79e-04 3.79c-04 6.69e-04 2.40e-01 4.12e-03
CD

30 1.18e-02 330c-03 5.22e-04 4.81 e-04 730e41 1.68e-02 5.03e-03

25 1.18e42 330e-03 522e44 4.81e-04 730e-04 1.68e-02 5 03e-03

15 1.18c-02 330c-03 522e-04 4.81e-04 730c-04 1.68e-02 5.03e-03

10 1.18c-02 330e-03 522e-04 4.81c-04 730e-04 1.68e-02 5.03e-03

3 1.19e-02 4.00e-03 6.09e-04 5.84e41 8.51e-04 1.80c-02 6.05e-03 |

1 3.98c-03 4.00c-03 6.09c41 5.84e-04 8.51e-04 1.00e-02 6.05c-03
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$ Table B.49.3 Impact and Cost Calculations - Power Reactor
9 Structures Case 2
%g GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Power Reactor-Structures

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

n ate 6.53e+04 1.00e+02 6.00e+01 3.00e+00 3.00e+00 3.00e+00 3.00e+00 3.00e+00 1.00e+00
,

Cumulatve risk 3.16e-01 1.71e-03 1.02e-03 5.12e-05 5.12e-05 5.12e-05 5.12e-05 5.19e-05 1.73e-05gg

'tc
A3 1. Working Onsite - Mortahty for Radiation Exposure

0
a. Building occupancy # persons 210 Facdity area 250,000 ft2

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

CoCective mortality 6.64e+01 3.58e-01 2.15e-01 1.08e-02 1.08e-02 1.08e-02 1.08e-02 1.09e-02 3.64e-03

b. Budding renovaton # persons 20

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

CoRective mortahty 6.33e+00 3.41e-02 2.05e-02 1.02e-03 1.02e-03 1.02e-03 1.02e-03 1.04e-03 3.46e-04

c. Totalforworking onsite

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

CoHective mortahty 7.27e+01 3.93e-01 2.36e-01 1.18e-02 1.18e-02 1.18e-02 1.18e-02 - 1.19e-02 3.98e-03

11. Performing Decon - Mortahty for Radiation Exposure

!

. _ __ - . . .
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Tcble B.49.3 Impact cd Cost Calculations - Power Reactor
Structures Case 2

Residual Dose Umit 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 5.191 5.191 6.598 6.598 6.598 6.598 8.004 8.004

Collectrve mortahty 0 2.60e-03 2.60e-03 3.30e-03 3.30e-03 3.30e-03 3.30e-03 4.00e-03 4.00e-03
!

| 111. Transporting Waste - Mortairty for Radiation Exposure

Waste shipment 8.70e-02 person-re

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

Bioshield volume (fta3) 0 0 0 0 0 0 0 0 0

Surfaces volume (fta3) 0 4093 4093 4554 4554 4554 4554 5014 5014

Building waste shipments 0 11 11 12 12 12 12 14 14

P Building waste 0 0.957 0.957 1.044 1.044 1.044 1.044 1.218 1218
tu

Collective mortaltty 0 4.79 4 4.79e-04 5.22e-04 5.22e-04 5.22e-04 5.22e-04 6.09e-04 6.09e-04

REFERENCE FACILITY Power Reactor-Structures

IV. Performing Decon - Mortahty for Accidents

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

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

CoRective mortahty 0 3.79e-04 3.79e-04 4.81e-04 4.81e-04 4.81e-04 | 4.81e-04 5.84e-04 5.84e-04

V. Transporting Waste - Mortality for Accidents

y , esidual Dose umit None 100 60 30 25 15 10 3 1
o

C
pc Total shipments (no 0 11 11 12 12 12 12 14 14
tr1

9 Total dis 3nce (km) 0 17,600 17.600 19,200 19,200 19,200 19,200 22,400 22,400
Eg Conective mortahty 0 6.69e-04 6.69e-04 7.30e-04 7.30e-04 7.30e-04 7.30W 8.51W 8.51e-04

- _ _ _ _ _ .
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Table B.49.4.1o
k ._

'

8 Summary Costs for Pcmi Keactor($M)
Structures Case 2

Disposal Cost- $50/fL3 1 *

- < -. y
,

Residual Dose Limit Facility Decon Survey TOTAL
| (mrem /y) -.

j.
,

I
t

100 $1324 $0315 S1.639

60 $1324 50315 51.639 ,

30 11.690 50315 S2.005
- t

'

25 $1.690 50315 52 005
W >

15 51.690 50315 S2.005
:o

D .

A 10 $1.690 50315 S2.005 .

,'

3 S2.057 $0315 $2372

i
! ! $2.027 $0.403 $2.430 !

l

!
t

!

F

t

t
t

i
|
t

h
i

I
r
L

_ . _ . _ . _ _ _ . _ _ . . _ _ . _ _ _ ._ .- __ _ _ _ _ . _ _ _ _
l



- m...... . . . . . _ . . . . - _ . _ _ . . _ _ _ . _ _ . _ _ . _ . . . _ _ _ . . _ . . _ . . _ _ _ . _ . . . _ . . . _ _ . _ _ _ _ _ . _ _ __

:
.

Table B.49.4.2
,

,

Summary Costs for Power Reactor (SM) i

Structuas Cr** 2
Disposal Cost - 1.33d/ft3

Residual Dose Limit
Facility Decon Survey TOTAL_ (mrem'y) i

P

100 S2.552 W315 $2.867

60 $2.552 50315 S2.867

30 53.056 50315 S3371
i-

25 $3.056 50315 33371 I

C.U 15 53.056 50315 $3371
*

b)
C
"

10 S3.056 $0315 S3371

3 $3.560 $0315 S3.875

1 33.560 SC 33 S3.%3

i
1

i

h

t

!

!.

c =

'

|c
(T!
O i

I
*

A i

C !

@ |

i
i

b
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Table B.49.6 Impact and Cost Calculations - Power Reactor
Structures Case 2

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c41 per rem Fatal work rate 42e-08 per person-h

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per Fatal transport rate 3.Se-08 per km

REFERENCE FACILITY Power Reactor-Structures
t

'
Residual Dose Limit None 100 60 30 25 15 10 3 I

CD

b , Initial Dose Rate (mrem /y) 6.53e+04 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.00e+00 1.00e+00
1.P{v00

1.00e+00
ib
$ Cumulative risk 3.16c-01 1.71e-03 1.02c-03 5.12c-04 4.27e44 1.71e-05 1.71c-05 1.73c-05 1.73e-05

L Working Onsite - Mortality Lr Radiation Exposure
,

a. Buildingoccupancy # persons 210 Facihty area 250,000 fl2

Residual Dose Limit Nonc 100 60 30 25 15 10 3 1

Collective mortality ; 6.64e+01 3.58e-01 2.15e-01 1.08e41 8.96e-02 3.58e-03 3.58e-03 3.64e-03 3.64e-03

b. JuJ g renovation # persons 20

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

Collective mortality 633e+00 3.41e 02 2.05e-02 1.02e-02 8.53e-03 3.41c44 3.41e-04 3.46e-04 3.46e-04
Z

c. Total for working onsite -

! 100h. Residual Dose Limit None 60 30 25 15 10 3 1 ,

,

E Collective mortality 727e+01 3.93c-01 236e-01 1.18e41 9.81e42 3.93c-03 3.93e-03 3.98c-03 3.98e-03 i

$ I

!
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$ Table B.49.6 Impact and Cost Calculations - Power Reactor
O
A Structures Case 2
.b.

$
II. Performing Decon - Mortality for Radiation Exposure

Residaal 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 penon-rem 0 5.191 5.191 5.191 5.191 6.598 6.598 8.004 8.0M

Collective mortality 0 2.60e-03 2.60e-03 2.60e.03 2.60c-03 330e-03 330e-03 4.00e-03 4.00e-03

111. Tran9orting Waste - Mortality for Radiation Exposure
.

Waste shipment exposure 8.70e-02 person-rem per shipment

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

h Bioshield volume (11^3) 0 0 0 0 0 0 0 0 0
oo

Surfaces volume (fl*3) 0 4093 4093 4093 4093 4554 4554 5014 5014
I

Building waste shipments 0 11 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 1.218

Collective mortality 0 4.79e-04 4.79e-04 4.79e-04 4.79e-04 5 22e-M 5.22c-04 6.09c-04 6.09c-04

RFFERENCE FACILITY Power Reactor-Structures

IV, Performing Decon - Mortality 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 perseh 0 9,013 9,013 9,013 9,013 11,454 11,454 13,895 13,895

Collective mortality 0 3.79e-04 3.79e-04 3.79c44 3.79e-04 4.81c-04 4.81c-04 5.84e-04 ; 5.84e-04

,

f

_-_. - .
.-.

--
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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 11 11 12 12 14 14

Total distance (km) 0 17,600 17,600 17,600 17,600 19,200 19,200 22,400 22,400

Collective mortality 0 6.69e-04 6.69c44 6.69e-04 6.69e-04 730e-Gt 730e-04 8.51c-04 8.51c44

i
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Summary Costs for Power Reador(SM)
Structures Case 2

Disposal Cost -$50/ft3
s

a t
Facility Decon Survey TOTAL

(mrem /y)
,

100 51324 50315 $1.639 5
._

60 51324 50315 $1.639 !

:
1

30 51324 S0315 $1.639 :
- i

25 $1324 $0315 $1.639 I.W
* t

"8 |15 $1.690 50315 $2.005

10 $1.690 50315 $2.005 [

3 $2.057 50315 L23'O '
,

I"

i $2.027 $0.403 S2.430 !
!

,

!
'

|

i

,

6

I

!

i

!
:

!
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Table B.49.7.2

Summary Costs for Power Reactor ($M)
Structures Case 2

Disposal Cost - $350!ft3
i

t

Residual Dose Limit
Facility Decon Survey TOTAL(mrem'y)

. -a

100 S2.552 50315 S2.867

60 $2.552 $0315 S2.867

30 32.552 $0315 S2.867

25 S2.552 50315 $2.867

tc

'm 15 $3.056 S0315 $3371
M
S 10 S3.056 $0315 S3371

3 S3.560 50315 $3.875

1 $3.560 50A03 S3.963 i

,

z i

k
a .
.i.
A ,

D '

O !

>

h
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C
;c Table B.49.8
m
O
L
g Statistical Mortality - Power Reactor
os Structures Case 2

Mortality from Radiation Exposure Mortality from Accidents
*""

Residual Dose Limit
"

Working Perform Transport Perform Transport
TOTAL t

Onsite Decon Waste Decon Waste Transportation) i

100 3.93e-01 2.60c-03 4.79e-41 3.79e-04 6.69e-04 ~ 3.97c41 4.12e-03

60 236e-01 2.60e-03 4.79e-G4 3.79e-04 6.69e-04 2.40e41 4.12e-03
-

tc 30 1.18c-01 2.60e-03 4.79e-04 3.79e-04 6.69e-04 122c-01 4.12c-03

!i:e
-

25 9.81c-02 2.60e-03 4.79e-G4 3.79e-04 6.69e-G4 1.02e-01 4.12c-03 |hw
15 5.89e-02 2.60c-03 4.79e-04 3.79e-04 6.69e-04 630e-02 4.12c-03

10 3.93c 03 330e-03 5.22e-04 4.81c-04 730e-04 8.96e-03 5.03e-03

3 3.98c-03 330e-03 5.22e-64 4.81c-04 730c44 9. Ole O 5.03e-03

I 3.98e43 4.00e-03 6.09c-G4 5.84c-04 8.51e-04 1.00c-02 6.05e-03
i

i

'
l

|

| -
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|
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b
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Table B.49.9 Impact and Cost Calculations - Power Reactor

GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial 1600 km per shipment

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Power Reactor-Structures

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

Initial Dose Rate (mrem /y) 6.53e+0 1.00e+0 6.00e+0 3.00e+0 2.50e+0 1.50e+0 1.00e+00 1.00e+ 1.00e+00

Cumulative risk 3.16e-01 1.71e-03 1.02e-03,5.12e-04 4.27e-0J ] 56e-04 1.71e-05 1.73e- 1.73e-05

1. Working Onsite - Mortahty for Radiation Exposure
tI*

-

b a. Building occupancy # 210 Facilrty 250,000 ft2
da

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

Conective mortalrty 6.64e+0 3.58e-01 2.15e-01 1.08e-01 8.96e-02 5.38e-02 3.58e-03 3.64e- 3.64e-03

b. Building renovation # 20

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

Collective mortality 6.33e+0 3.41e-02 2.05e-02 1.02e-02 8.53e-03 5.12e-03 3.41e-04 3.46e- 3.46e-04

c. Totalforworking onsN

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

CoDective mor'atrty 7.27e+0 3.93e-01 2.36e-01 1.18e-01 9.81e-02 5.89e-02 3.93e-03 3.98e- 3.98e-03

11. Performing Decon - Mortality for Radiation Exposure

h Residual Dose Umit (mrem /v) None 100 60 30 25 15 10 3 1

O
Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0'

.

@
a

,

. _ . . _ . _ _ . . _ _ _ . _ _ _ _ . _ _ _ _ _ _ . _ _ _ - _ _ _ _
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Table B.49.9 Impact and Cost Calculations - Power Reactor

g Surfaces person-rem 0 5.191 5.191 5.191 5.191 5.191 6.598 6.598 8.004

C
4 CoBectivs mortality 0 2.60e-03 2.60e-03 2.60e-03 2.60e-03 2.60e-03 3.30e-03 3.30e- 4.00e-03
U1

I!!. Transporting Waste - Mortality for Radiation Exposure
b
'0 Waste shipment exposure 8.70e-02 person-r
3

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

Bioshield volume (ft^3) 0 0 0 0 0 0 0 0 0

Surfaces volutne (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 4.79e-04 4.79e-04 4.79e-04 4.79e-04 4.79e-04 5.22e-04 5.22e- 6.09e-04

REFERENCE FACILITY Power Reactor-Structures

E IV. Performing Decon - MortaMy for Accidents
YW Residual Dose Umit(mrem /y) None 100 60 30 25 15 10 3 1

3
Boshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 9,013 9,013 9,013 9,013 9,013 11,454 11,454 13,895

Col!ective mortality 0 3.79e-04 3.79e-04 3.79e-04 3.79e-04 3.79e-04 4.81e-04 4.81e- 5.84e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Umst(mrem /y) None 100 6C 30 25 15 10 3 1
_

Total shipments (no washing) 0 11 ti 11 11 11 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 6.69e44 6.69e-04 6.69e-04 7.30e-04 7.30e- 8.51e-04 ;

'

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ .- _ _ _ . _ __ __ _ _ _ - _ _ _ _ _ .
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Table B.49.10.1 ,

!.
1

Summary Costs for Power Reactor (SM)
Structures Case 2 i

Disposal Cost-$50/ft3 '

Residual Dose Limit
Facility Decon Survey TOTAL !

_

(mrem /y) &

>

100 $1324 $0315 51.639

60 $1324 50315 51.639
I

'

30 $1324 50315 $1.639

25 $1324 50315 31.639 .

,

15 $1324 50315 St.639 I

i

10 $1.690 50315 S2.005

9 3 $1.690 50315 S2.005w ,

O
>*

1 S t.690 $0.403 $2.093g

,

.

L

i

i

)

>

Z I

C i

$
Q
k
8 i

:
-

;
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Table B.49.10.2g
C
h Summary Costs for Power Reactor (SM)
9 Structures Case 2
E Disposal Cost - $350!n3
$

Residual Dose Limit Facility
Suncy TOTAL(mremfy) Decon

100 $2.552 $0315 S2.867

60 $2.552 $0315 $2E7

30 $2.552 $0315 S2.867

25 S2.552 S0315 $2.867

15 S2.552 $0315 $2E7i

10 $3.056 $0315 S3371

3 $3.056 50315 S3371

1 $3.056 $0.403 $3.459

:

.

l

4

_- _ _ _ _ _ _ _ _ _ _ _ - __ -
_ . ~ .- - - _ _ - - - - -_ _ _ = _ _ - - _ _ _ . ,- .

_
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Table B.50.1

IncrementalImpacts - Power Reactor - Structures Case 3

IVewnt Value Cost (SM) Cost (SM) per Net Heahh Benefit i.g. S Te
Residual Dose Rate Net Heahh
Reduction (mrem /yr) Disresal Disposal M. .m Fa h..

Benefit Disposal Esposa!
Averted Incmed

@ $50/f13 @ $350/f13 @ $50/fl3 @ $350/f13

60 < 25 $0366 $0.504 438e-02 9.10c-04 ' 4.29e42 38.539 511.76

25 < 15 S0366 $0.504 1.84c42 9.10e-04 1.75e-02 S20.890 $28.77

15 < 3 $0366 $0.504 1.07e42 9.10e-04 9.83e-03 $372 5513

;

i

.W
tc
0
O
4 r

i
I

h

i

:

>

'

,

C
N
m r

O
k I
e .

C.
L

'

t

>

b
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$ Table B.50.2

k ,

8
Statistical Mortality - Power Reactor

Structures Case 3

:

Mortality from Radiation Exposure Mortality from Acexlents

Residual Dose Limit I

Working Perform Transport Perform Transport
TOTALOnsite Decon Waste Decon Waste Transportation)

100 7.68e-02 2.60e-03 4.79e-04 3.79e-04 6.69e-04 8.09c-02 4.12c-03

60 4.61e42 2.60e-03 4.79e-04 3.79e-04 6.69e-04 5.02e-02 4.12e-03

30 230c-03 330e-03 5.22c-04 4.81eet 730e41 734e-03 5.03c-03
'$ .,

,

ao
25 230e-03 330e03 5.22e-04 4.81e44 730e-04 734e-03 5.03e-03

1

15 230e-03 330e-03 5.22e-04 4.81e-04 730e-04 734c43 . 5.03e-03

10 230c-03 330e-03 5.22eet 4.81e44 730e44 734e43 5.03e-03 'I

3 234e43 4.00c43 6.09c44 5.84c41 8.51e-04 838c-03 6.05c-03 |

1 7.79c41 4.00c-03 6.09eet 5.84c41 8.51e-04 6.82c-03 6.05e-03
,

1

I

i

l

t

L

-

__
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Table B.50.3 Impact and Cost Calculations - Power Reactor
Structures Case 3

'

GENERIC ASSUMPTIONS:
'

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 42c08 per person-h

Exposure duration 70 y Burial site 1600 km per shipment

* gricultural usage rate 2500 m2 per Fatal transport 3.8e-08 per km |

REFERENCE FACIIJrY Power Reactor-Structures

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

Initial Dose Rate (mrem /y) 6.53e+M 1.00e+02 6.00e+01 3.00e+00 3.00e+00 3.00e+00 3.00e+00 3.00e+00 1.00c+00

,t2 Cumulative risk 3.16e-01 1.71e-03 1.02e-03 5.12c-05 5.12e45 5.12e-05 5.12e-05 5.19c-05 1.73c-05

tu
0 L Working Onsite - Mortality for Radiation Exposure
8

a. Building occupancy # persons 25 Facility area 250,000 fl2

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortahty 7.91e+00 4.27e-02 2.56e-02 1.28e-03 1.28e-03 1.28e-03 128e-03 130e-03 433e-04

b. Building renosation # persons 20
1

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

Collective mortality 633e+00 3.41e-02 2.05e42 1.02c-03 1.02e43 1.02e-03 1.02e-03 i .Me-03 3.46e-04 !

c. Total for working onsite

Z Residual Dose Limit (mrem /y) None 100 60 30 25 15 11 3 I
C
] Collective mortality 1.42e+01 7.68e-02 4.61c-02 230e-03 230c-03 230e-03 230e-03 234e-03 7.79e-04

O
L II. Performing Decon - Mortality for Radiation Exposure

b
a

6
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Table B.50.3 Impact and Cost Calculations - Power Reactor {

Structures Case 3
Z
C ResidualDose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 1 [

Q Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0
a
@ Surfaces person-rem 0 5.191 5.191 6.598 6.598 6.598 6.598 8.0M 8.004
ch

Collective mortality 0 2.60c-03 2.60c-03 330c43 330c-03 330c-03 330e-03 4.00e-03 4.00c43

III. Transporting Waste - Mortality for Radiation Exposure

Waste shirment exposure 8.70c-02 person-rem per shipment |

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

5

Bioshield volume (fl^3) 0 0 0 0 0 0 0 0 0

Surfaces volume (fl'3) 0 4093 4093 4554 4554 4554 4554 5014 5014

Building waste shipments 0 11 11 12 12 12 12 14 14

tc Building waste person-rem 0 0.957 0.957 1.M4 1.N4 1.044 1.044 1.218 1.218
'

Cd
Collective mortality 0 4.79e-04 4.79e-04 5.22c-04 522e-04 5.22c-04 5.22e-M 6.09e-04 6.09ea !

O
REFERENCE FACILITY Power Reactor- Structures [

IV. lirforming Decon - Mortality for Accidents f

Residual Dose Limit (mrem /y) Nonc 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 3.79e-M 3.79c44 4.81c-04 4.81e 04 4.81e-04 4.81c-04 5.84e-04 5.84e44
,

V Transporting Waste- Mortality for Accidents !

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

Total shipments (no washing) 0 1I 11 12 12 12 12 14 14

Total distance (km) 0 17,600 17,600 19200 19,200 19,200 19,200 22,400 22,400 I

Collective mortality 0 6.69e-04 6.69e-04 730e-04 730c-04 730c44 730e-04 8.51e-04 8.51e-04

i

_ . _ _ _ _ - _ _ _ _ _ __ __ _ _ _ - _ _ _- :- __ -..______w.___..___ _ _ _ _ . _ _ _ _ . - -
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y Table B.50.4.2
C
h
9 Summary Costs forPower Reactor ($M)

Structures Case 3-
A Disposal Cost-$350/ft3m =

""'
Facility Decon Survey TOTAL

100 $2.552 S0315 $2.867

60 $2.552 S0315 S2E7

30 S3.056 $0315 S3371

25 $3.056 $0315 $3371

15 S3.056 $0315 53371
-

CD 10 S3.056 50315 S3371
i~ Y

W
I3 $3.560 $0315 $3.875_

ta

1 $3.560 $0.403 $3.963 -

,

,

h

!

,

I
h

!
!

|

,

c

;

t
P
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Table B.50.5

Statistical Mortality - Power Reactor
Structures Case 3

Mortality from Radiation Exposure Mortality from Accidents

Short Term Fataities
Limit

(mrem /yr) Working Perform Transport Perform TransW TOTAL Tie )
Onsite Decon Waste Decon Waste

100 7.68c 02 2.60e-03 4.79c-04 3.79e-04 6.69e-04 8.09c-0 4.12c-03

60 4.61e-02 2.60e-03 4.79e-04 3.79e44 6.69e-04 5.02e-O 4.12e-03

Y 30 230e-02 2.60e-03 4.79e-04 3.79e-04 6.69e-04 2.72e-O 4.12e-03

U
w

25 1.92c-02 2.60e-03 4.79e44 3.79e-04 6.69e-04 233e-O 4.12c-03

15 7.68c44 330e-03 5.22c-04 4.81e-04 730e-04 5.80e-0 5.03e-03

10 7.68e-04 330c43 522e-04 4.81eet 730e-04 5.80e-O 5.03e-03

3 7 79e-04 4.00e-03 6.09c41 5.84eet 8.51e-04 6.82e-O 6.05e-03
_.

I 7.79e-04 4.00e-03 6.09e-04 5.84e44 8.51c-04 6.82c-0 6.05e-03

Z
C
x3
m
O
k
8

_ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ __ _ _ _ _ - - _ ___ _ _ _ _
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Z
c
$ Table B.50.ti Impact and Cost Calculations - Power Reactor
[ Structures Case 3
A

$ GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site 1600 km per shipment

Agneultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Power Reactor-Structures

Residual Dose Limit (mrem /y) Nonc 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 1.00e+00 1.00e+00 1.00e+ 1.00e+00

.W Cumulative risk 3.16c41 1.71e-03 1.02e-03 5.12e44 427e-04 1.71e-05 1.71c-05 1.73e-O 1.73e-05tt!
h L WorkingOnsite-MortalityforRadiatiorExposure
A

a. Building occupancy # persms 25 Facility area 250,000 fl2

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 7.91e+00 427e-02 2.56c-02 128c-02 1.07c-02 4.27c-04 427e44 433e-0 433e-04

b. Building renovation # persons 20

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

Collective mortality 633e+00 3.41c 02 2.05e-02 1.02e-02 8.53c-03 3.41e-04 3.41c-G4 3.46e-0 3.46c-04

c. Total for working onsite

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

Collective mortality 1.42e+01 7.68e-02 4.61e-02 230e-02 1.92e-02 7.68e-08 | 7.68c-04 7.79c-0 7.79e-G4

IL Performing Decon - Mortality for Radiation Exposure

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

_ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ .__ _- - _ _ . _ _ _ -
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Tcble B.50.6 Imp;ct cid Cost Cdculatiors - P:wcr React:r
Structures Case 3

Bioshield person-tem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

2,urfaces person-rem 0 5.191 5.191 5.191 5.191 6.598 6.598 8.004 8.0 41

Colicctive mortality 0 2.60e-03 2.60e-03 2.60e-03 2.60e-03 330c-03 330e-03 4.00e-O 4.00e-03

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70c-02 person-rem per shipment

Residual Dose Limit (mret.+ None 100 60 30 25 15 10 3 1

Bioshield volume (fl^3) 0 0 0 0 0 0 0 0 0

Surfaces volume (fi^3) 0 4093 4093 4093 4093 4554 4554 5014 5014

Building waste shipments 0 11 I1 11 11 12 12 14 14

Building waste person-rem 0 0.957 0.957 0.957 0.957 1.044 1.Gt4 1.218 1.218

tc Collective mortality 0 4.79e-04 4.79eet 4.79e-04 4.79eet 5.22e-04 5.22e44 6.09e-0 6.09c-04

tc
6 REFERENCE FACILITY Power Reactor-Structures
C

IV. Performing Decon - Mortality for Accidents

Residual Dose Limit (mrem'y) None 100 60 30 25 15 10 3 i

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 mortahty 0 3.79e.04 3.79e44 3.79e-04 3.79c44 4.81e-04 4.81eet 5.84e-0 5.84e-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 II II I1 11 12 12 14 14

Total distance (km) 0 17,600 17,600 17,600 17,600 19,200 19,200 22.400 22,400

O Collective montality 0 6.69c44 6.69e-04 6.69c44 6.69e44 730c-04 730e44 8.51e-O 8.51c44

E
8

- - - - __
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2
u

hc Table B.50.8
L
@
o

Statistical Mortality - Power Reactor
Structures Case 3

Mortality from Radiation Exposure Mortality from Accidents
!

ResidualDose Limit Short Term Fatalities
}

Working Perform Transport Perform Tran port
TOTAL Transportation)Onsite Decon Waste Decon Waste

100 7.68e-02 2.60e-03 4.79e44 3.79e-0 6.69e-04 8.09e-02 4.12e-03

60 4.61e-02 2.60c-03 4.79e-04 3.79e-0 6.69e-G4 5 02e-02 4.12e-03

30 230e-02 2.60e-03 4.79e48 3.79c-0 6.69e-04 2.72e-02 4.12e-03
a

25 1.92e-02 2.60e-03 4.79c-04 3.79e-O 6.69e-04 233e-02 4.12e-03

15 1.15e-02 2.60e-03 4.79e-04 3.79e4 5 6.69e-04 1.56c-02 4.12e-03

10 7.68c44 330c-03 5.22e-04 4.81c-0 730e-04 5.80c-03 ' 5.03e-03

3 7.79e-04 330e-03 5.22e-04 4.81c-0 730e44 5.81e-03 5.03e-03

1 7.79eet 4.00e-03 6.09e44 5.84e-O 8.51c-04 6.82c-03 6.05e-03

.

___ - _ _ - - _ - - - . . . - - - - - - - _ _ _ _ - - _ _ _ _ - - _ _ _ _



Table B.50.9 Impact and Cost Calculations - Power Reactor

) Structures Case 3
.

GENERIC ASSUMPTIONS: -

Fatal cancer risk rate 5.00e-04 per rem Fatal 42c-08 per person-h

Exposure duration 70 y Burial site 1600 km per shipment

Agricultural usage rate 2500 m2 per 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) 6.53e+01 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+01 1.00e+00 1.00e+ 1.00e+00

,d Cumulative risk 3.16e-01 1.71e-03 1.02e-03 5.12e-04 427e-04 2.56c-04 1.71e-05 1.73e-0 1.73c-05t

t2

h I. Working Onsite - Mortality for Radiation Exposure
e

a. Building occupancy # persons 25 Facility area 250,000 ft2

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

Collective mortality 7.91e+00 4.27e-02 2.56e-02 1.28c-02 1.07e-02 6.40c-03 4.27e-04 433e-O 433e-04

b. Building renovation # persons 20

Residual Dose Limit (mrern/y) Nonc 100 60 30 25 15 10 3 1

Collective me tality 633e+00 3.41c4)2 2.05c-02 1.02e-02 8.53e-03 5.12e-03 3.41e-04 3.46e-O 3.46e-44

c. Total for working onsite

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

W Collective mortality 1.42c- 7.68c-02 4.61e-02 230e-02 1.92e-02 1.1Sc-02 7.68c-04 7.79e-0 7.79e-04
trl

II. Performing Deron - Mortality for Radiation Exposure

A
C Residual Dose Limit (mremT) None 100 60 30 25 15 10 3 1

.-_ __ . . _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ - _ _ - - . - - _ - - - _ _ _ - - _ _ _ --. -



Table B.50.9 Impact and Cost Calculations - Power Reactor
Structures Case 3

'2|

h Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0
tT1
Q Surfaces person-rem 0 5.191 5.191 5.191 5.191 5.191 6.598 6.598 8.004

Collective mortality 0 2.60e4,3 2.60e-03 2.60e-03 2.60c-03 2.60e-03 330e-03 330e-0 4.00e-03m
III. Transporting Waste - Mortality for PJhdiation Exposure

Waste shipment exposure 8.70e-02 person-rem per shipment

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

BiosFeld vclume (fl^3) 0 0 0 0 0 0 0 0 0

Surfaces volume (fl^3) 0 4093 4093 4093 4093 4093 4554 4554 5014

Building waste shipments 0 11 11 11 11 11 12 12 14

Huilding waste person-rem 0 0.957 0.957 0.957 0.957 0.957 1.044 1.044 1.218

,tc Collective mortality 0 4.79e41 4.79e-04 4.79c.04 4.79eet 4.79e-04 5.22c-04 522e-O 6.09c-04
tc
G 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 9,013 9,013 9,013 11,454 11,454 13,895

Col'ective mortality 0 3.79e-04 3.79e41 3.79e41 3.79c48 3.79e41 4.81e48 4.8~ e-O 5.84c41

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrent'y) None 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 11 11 -11 1I i1 12 12 14

Tota! distance (km) 0 17,600 17,600 17,600 17,600 17,600 19,200 19,200 22,400

Collective mortality 0 6.69eet 6.69c41 6.69c48 6.60e-04 6.69e44 730e44 730e-O 8.51e-04

t
_

__ _ _ _ .
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Table B.50.10.1

Summary Costs for Power Reactor ($M)
Structures Case 3

Disposal Cost -$50#t3
,3

<

Residual Dose Limit (mrem /y) Facility Decon Survey TOTAL t

100 51324 $0315 $1.639
4

60 S1324 $0315 51.639 I

30 51324 $0315 51.639

25 SI324 $0315 51.639

15 51324 50315 St.639

1

10 $1.690 50315 $2.005

Y 3 $1.690 50315 $2.005

0
~ l $1.690 50.403 S2.093 ,

4

!, I
.

I
>

>

'

C'

;c -

m *

O '

.'
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a

!
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Table B.50.10.27
C -

h Summary Costs for Power Reactor (SM) !

9 Structures Case 3 |
E Disposal Cost-5350/ft3
o ?

Residual Dose Limit F@ h Su m TOTE(mrem /y)
r

I100 $2.552 $0315 $2E7

60 $2.552 $0315 S2.867 ,

!

30 $2.552 $0315 $2E7 ;

,

25 $2.552 $0315 S2.867 |
|

15 S2.552 $0315 52E7

10 $3.056 S0315 S3371g

3 S3.056 S0315 $3371
~ :
N I $3.056 S0.403 S3.454

f

c

h

.

i

f

!
t
>

!

-.



Table B.51.1

IncrementalImpacts - Uranium Fuel Fabrication Facility - Structures Case 1

Present Value Cost ($M) Cost (SM)per Net IIcalth Benefit 1

L ng-Term Short-Tenn
Residual Dose Rate NetIlealth

a Fa h
Reduction (mrem /yr) Benefit

Disposal Disposal Averted Incurred Disposal Disposal

@ $50/fl3 @ $350/fl3 @ $50/fl3 @ S350/fl3

60 < 25 $1.015 S t .606 2.14e+00 3.19e-03 2.14e+00 50.475 30.751

25 < 15 S t.022 $1.613 8.92e+01 3.19e-03 8.89e-01 $1.149 $1.814

15 < 3 S1.048 $1.639 535c41 3.19e43 532e-01 $1.969 $3.079

.W
12

m

Z
C
h
9
%
8

. _- - - - - _ _ _ _ _ - - - - _ _ - _ _ _ _ _ - _ _ - _ _ _ _ _ . . ____-______-- _ _.
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|g Table B.51.2
k
8 . .

Statistical Mortality - Uranium Fuel Fabrication Facility i

Structures Case I
,

i

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit
[

"" * " " * ** IWorking Perform Transport Perform Transport

T__ m f_ _)
Onsite Decon Waste Decon Waste *

= m
,

"

100 2.14e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.14e+00 0.00e+00

,

60 2.14e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.14e+00 0.00e+00
.O ;
tc L

& 30 3.57e-05 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.57e-05 0.00e+00
|ha

A
.3.19e-03

I
25 3.57e-05 239e-03 8.70e-05 3.48c44 3.65e-04 : M3

15 3.57c-05 239e-03 8.70e-05 3.48e44 3.65e-04 3.22e-03 3.19e-03
,

10 3.57e-05 239e-03 8.70c-05 3.48c44 3.65c-04 3.22e43 3.19e-03 5

3 3.57e-05 239e-03 8.70e-05 3.48e-04 3.65cos 3.22e-03 3.19e-03 i
!

1 3.57e-05 239e-03 8.70e-05 3.4 Scot 3.65e-04 3.22e-03 3.19e-03
'

,

i

?

i

,

t

i

_ _ _ _ _ _ _ _ _ _ _ .- .m_ _ . - - _ - - _ - -
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Table B.51.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1 ,

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00c-04 per rem Fatal work rate 42c-08 per person-h

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Stmctuits

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Initial Dose Rate (mremly) 3.15e+07 6.00e+01 6.00e +01 1.00c-03 1.00c-03 1.00e-03 1.00e-03 1.00e-03 1.00e-03

Cumulative risk ' l.10e+03 2.10c43 2.10e-03 3.50e-08 3.50e-08 3.50c-08 3.50c-08 3.50e-08 3.50c-08tg

t2 .

'0 1. Working Onsite - Mortality for Radiation Exposure

d
'

a. Buildingoccupancy # persons 1000 Facility area 240,000 112

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

:

Collective mortality 1.10e+06 2.10e+00 2.10e400 3.50c-05 3.50e-05 3.50e-05 3.50e-05 330e-05 350c-05

b. Building renovation # persons 20
|

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

Collective mortality 2.21e+04 420e-02 420c-02 7.00e-07 7.00e-07 7.00c-07 7.00c-07 7.00e-07 7.00e-07 i

c. Total for working onsite

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

o Collective mortality 1.13e+06 2.14e+00 2.14e+00 3.57e-05 3.57e45 3.57e-05 3.57e-05 3.57e-05 3.57e-05 ,

a
g II. Performing Decon - Mortality for Radiation Exposure
os

,

.b

___ . - . _ - _ - _ _ - - _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ . - _ - _ . _ _ _ _ _ - _ _
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2:
C Table B.51.3 Impact and Cost Calculations -' Uranium Fuel Fabrication Facility
$ Structures Case 1
9

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

os
Surfaces person-rem 0 0.000 0.000 0.000 4.778 4.778 4.778 4.778 4,778

Collective mortality 0 0.00e+00 0.00e+00 0.00c+00 239c4. 239e-03 239e-03 239e-03 239e-03

III. 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 (fl^3) 0 0 0 0 1,970 1,970 1,970 1,970 1,970

Building waste shipments 0 0 0 0 6 6 6 6 6

tU Building waste person-rem 0 0.000 0.000 0.000 0.174 0.174 0.174 0.174 0.174
tb
03 Collective mortality 0 0.00c+00 0.00e+00 0.00e+00 8.70e-05 8.70c45 8.70c45 8.70c-05 8.70e-05
$ ~

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Structures

IV. Performing Decon - Mortahty for Accidents
_

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

Surfaces peaon-ia 0 0 0 0 8,295 8,295 8,295 8,295 8,295

Collective mortality 0 0.00e+00 0.00e+00 0.00e+00 3.48e-04 3.48c-04 3.48e-04 3.48e-04 3.48c-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 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 0.00e+00 0.00e+00 0.00c+00 3.65e-04 3.65e-04 3.65e-04 3.65c44 3.65e-04i

_ _ _ _ _ _ _ _ . _ . _ _

~ - -
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Table B.51.4.1
+

Summary Costs for Uranium Fuel Fabrication Facilky ($M) ,

tStructures Case I
Disposal Cost - 550/ft3 ,

!

Residual Dose Limit '

Facility Decon Survey TOTAL i-
(mrem /y) '

100 $0.000 $0.129 $0.129

60 50.000 $0.152 $0.152 L

I

30 50.000 $0.154 S0.154

25 $1.013 $0.154 $1.167 I
t

*CD
'

15 $1.013 $0.163 S t.176g .

i $a ;

y 10 $1.013 $0.163 $1.176

'

3 S t.013 $0.198 SI.211 -

,

.

I St.013 $0.198 $1.211
?

i

L

I

i
!

!

4

2 -

C l

h
O
' i.

A ;

C e
Ch -

-

,

,
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Table B.51.4.2' o ,

$ Summary Costs for Uranium Fuel Fabrication Facility ($M) |
Structures Case 1 !

Disposal Cost-$350/ft3

!

Facihty Decon Survey TOTAL
(mrem /y) -

;

100 50.000 50.129 $0.129 |

!

60 50.000 $0.152 $0.152 i
f

30 $0.000 S0.154 S0.154 *

!

tn 25 S t.604 $0.154 $1.758

'tc
'

02 15 S t.604 S0.163 $1.767 - ;-
w i

00 ;

10 $1.604 S0.163 $1.767 !

!
3 $1.604 $0.198 51.802 |

;

1 S t.604 S0.198 51.802

I
,

I
F

I
,

!

.

f

,

~

6

.-_____________._________.____r _ _ . _ . ____m _ . . _ _ _ . _ _ _ . . . _ _ . _ . _ . _:.._.._m_-
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Table B.51.5

Statistical Mortality - Uranium Fuel Fabrication Facility
Structures Case 1

-

|.
.

'

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit !

(mrem'yr) Short Term Fatalities
Working Perform Transport Perform Transp TOTAL (Decon &Onsite Decon Waste Decon Waste

Twe) ;

f100 8.93e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.93e-01 0.00e+00
!

60 8.93e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.93c-01 0.00c+00
.U ?

30 8.93c41 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.93e-01 0.00e+00
9

25 8.93e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.93e-01 0.00c+00

15 3.57e-05 239e-03 8.70e-05 3.48e-G4 3.65c-04 322e-03 3.19e-03

10 3.57c-05 239e-03 8.70e-05 3.48e-04 3.65c-04 32.2c-03 3.19e-03 ,

t

3 3.57e-05 239e-03 8.70e-05 3.48c-04 3.65c-04 322c-03 3.19e-03
,

f

I 3.57c-05 239e-03 8.70e-05 3.48e44 3.65c-04 3.22e-03 3.19e-03 [

t

iC
h
9 :
2: i
e
Ch

e

t

I

i
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$ Table B.51.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility

2 Structures Case 1

e
ch GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Stinctures

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

Initial Dose Rate (mrem 7) 3.15e+07 2.50e+01 2.50e+01 230e+01 230e+01 1.00e-03 1.00e-03 1.00c-03 1.00c-03

CD Cumulative risk 1.10e+03 8.75e-04 8.75e-04 8.75c-04 8.75e-04 3.50e-08 3.50e-08 3.50e-08 3.50c-08

CD

h L Working Onsite - Mortality for Radiation Exposure ,

o
a. Building occupancy # persons 1000 Facility area 240,000 fl2

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

Collective mortality 1.10e+06 8.75e-01 8.75c-01 8.75e-01 8.75c-01 3.50e.05 3.50e-05 3.50e-05 3.50e-05

b Building renovation # persons 20

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

Collective mortality 2.21e+04 1.75e-02 1.75e-02 1.75e-02 1.75e-02 7.00e-07 7.00e-07 7.00e-07 7.00e-07

c. Total for working onsite

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

Collective mortality 1.13c+06 8.93c-01 8.93e-01 8.93e-01 8.93e-01 3.57c-05 3.57e-05 3.57e-05 3.57e-05
,

II. Performing Decon - Mortality for Radiation Exposure

_ . _ _ _ _ . - _ _ . _ . .-. _ . _ _ _.
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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 4.778 4.778 4.778 4.778

t.

Collective mortahty 0 0.00e+00 0.00e+00 0.00c+00 0.00e+00 239e-03 239e-03 239e-03 239e-03

IIL 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 (fl^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
,

CD Building waste person-rem 0 0.000 0.000 0.000 0.000 - 0.174 0.174 0.174 0.174
tr

Collective mortality 0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.70c-05 8.70e-05 8.70e-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 i

Surfaces person-h 0 0 0 0 0 8,295 8,295 8,295 8,295

Collective mortality 0 0.00c+00 0.00e+00 0.00e+ 00 0.00e+00 3.48e-04 3.48e-04 3.48e44 3.4Se-04
i

V. Transporting Waste - Mortahry for Accidents

Residual Dosc Limit (mrem'y) None 100 60 30 25 15 10 3 i

Total shipments (no washing) 0 0 0 0 0 6 6 6 6 j

h Total distance (km) 0 0 0 0 0 9,600 9,600 9,600 9,600
tT1
O Collective mortality 0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.65e-04 3.65e-04 3.65c44 3.65c44
.' *

@m
.
i

!
!

_ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ .-,
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Table B.51.8 -

E
e* Statistical Mortality - Uranium Fuel Fabrication Facility

Structures Case 1

|
Mortality from Radiation Exposure Mortality from Accidents s

Residual Dose Limit [
Short Term Fatahties( 4 7) Working Perform Transport Perform Transport TOTAL (Decon &

Onsite Decon Waste Decon Waste Transportation)

100 3.57e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.57e+00 0.00e+00

60 2.14e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.14c+00 0.00e+00
,

30 1.07e+00 0.00e+00 0.00e+00 0.00c+00 0.00c+00 1.07e+00 0.00e+00 t

!u

25 536e-01 0.00e+00 0.00e+00 0.00e+00 0.00e+00 536c-01 0.00e+00 v

r
'

15 536e-01 0.00c+00 0.00e+00 0.00c+00 0.00e+00. 536e-01 0.00e+00
.

i

10 3.57e-05 239c43 8.70e-05 3.48e44 3.65c-04 3.22e-03 3.19e-03 ;

f3 3.57e-05 239e-03 8.70e-05 3.48c-04 . 3.65c-04 322e43 3.19c-03

I 3.57e-05 239c-03 8.70e-05 3.48c-04 3.65c-04 322e-03 3.19e-03 .

,

t

P

_ _ . . _ . _ . _ . - . _ _ _ _ . _ _ _ _ _ _ _ . - _ - _ _ _ . _ _, -e -.



Table B.51.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 1

;

GENERIC ASSUMPTIONS:
i

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

Exposure duration 70 y Burial site distance 1600 km per

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km [

REFERENCE FACILITY Uranium Fuel Fabrication Fe ?N-Structures

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

Initial Dose Rate (mrem /y) 3.1Se+07 1.00e+02 6.00e +0 3.00e+01 ' ' 25e-04 5.25e-04 1.00e-03 1.00e-03 1.00e-03

Cumulative risk 1.10e403 3.50e-03 2.10c-0 1.05c-03 3.50c-08 3.50e-08 3.50e-08 .;

tD -

'tc 1. Working Onsite - Mortality for Radiation Exposure
t' s>

d a. Building occupancy # persons 1000 Facility area 240,000 fl2

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

Collective mortality 1.1De+06 3.50e+00 2.10e+0 1.05e+00 525e-O1 5.25e-01 3.50t 05 3.50e-05 3.50e-05

b. Building renovation # persons 20

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

Collective mortality 2.21e+ 04 7.00c-02 420c-0 2.10e-02 1.05e-02 1.05c-02 7.00e-07 7.00e-07 7.00e-07

c. Total for working onsite

Z Residual Dose Limit (mrem)) None 100 60 30 25 15 10 3 I
C: t

h Collective mortality 1.13e+06 3.57e+00 2.14e+0 1.07e+00 536e-01 536c-01 3.57e-05 3.57c-05 3.57e-05

O
a II. Performing Decon - Mortality for Radiation Exposure

$ -

m ,

1

.



'2:
C Table B.51.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
$ Structures Case 1
9

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

ch

Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 4.778 4.778 4.778

Collective mortality 0 0.00e+ 00 0.00e+0 0.00e+00 0.00e+00 0.00e+00 239e-03 239e-03 239e43

IIL Transporting Waste - Mortahty for Radiation Ex,osure,

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 (fl^3) 0 0 0 0 0 0 1,970 1,970 1,970

Building waste shipments 0 0 0 0 0 0 6 6 6

CD Building waste person-rem 0 0.000 0.000 0.000 0.000 0.000 0.174 0.174 0.174
CD
& Collective mortality 0 0.00e+00 0.00e+0 0.00e+00 0.00e+00 0.00c+00 8.70c-05 8.70e-05 8.70e-05
$

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Structures

IV. Performing Decon - Mortality for Accidents

Residual Dose Linut(mrem'y) Nonc 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 0.00e+00 0.00e+0 0.00e+00 0.00c+ 00 0.00e+00 3.48e44 3.48e-04 3.48e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 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 0.00e+0 0.00e+00 0.00e+00 0.00e+00 3.65e-04 3.65c-04 3.65e-04

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ . - - _ _ _ _. - - - - . _ _ _ . - _ _ _ _ _ _ _ _ - = _ _ _ - _ _ .
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Table B.51.10.1
,

Summary Costs for Uraniaan Fuel Fabrication FacMity ($M) [
Structures Case 1 -

Disposal Cost - $50Nt3

:

* '

Facility Decon Survey TOTAL t

!

100 S0.000 $0.129 30.129 i

.

60 $0.000 $0.152 - 50.152

*
30 $0.000 $0.154 $0.154

,

t2 25 $0.000 - 50.154 S0.154

en
0 15 $0.000 $0.163 $0.163
U

10 $1.013 $0.163 $1.176
,

3 $1.013 $0.198 - $1.211

1 $1.013 S0.198 St.211

!

I
.

(

Z
C
h !
9
I :e ,

O
t

i

I

i

!

r
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Z
C
h Table B.51.10.2a
L
8m Summary Costs for Uranium Fuel Fabrication Facility (SM)

Structures Case i
Disposal Cost -$350/ft3

Facility Decon Survey TOTAL

100 $0.000 $0.129 $0.129

60 $0.000 $0.I52 S0.152

30 50.000 50.154 $0.154

,t2 25 $0.000 $0.154 S0.154

td
M 15 $0.000 50.163 $0.163

| $
10 St.604 $0.163 S1.767

;

|
3 51.604 $0.198 $1.802

1 $1.604 50.198 51.802

i

l
i

I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ . _ _ _ _ _ |
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i

t'

!

Table B.52.1
:

!
'

IncrementalImpacts - Uranium Fuel Fabrication Facility - Structures Case 2

.

4
Present Value Cost (SM) Cost ($M)per Net Health Benefit

Ieng-Term Short-Term
Residual Dose Rate WH2 -

>

Fatalities Fatalities
Reduction (mrem /yr) ,

Disposal Disposal Averted Incurred Disposal Dis #
@ $50/ft3 @ S350/f13 @ $50/fl3 @ $350,'ft3

r

60 < 25 $(015 S t.606 2.10e-01 3.19e43 2.07c-01 $4.908 $7.766

25 < 15 S t.022 51.613 8.75e42 3.19c43 8.43e-02 $12.122 S19.132 !

15 < 3 S t .048 $1.639 5.25e-02 3.19e43 4.93e-02 521/254 $33.240

?
?w
V
C

!

!

>

C
;c
m
O i

k .

e
@ !

_____.____m-__..____ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ r m f __ _ _ _ . _ _ _ _ _ _ _ _ _ _ - -- _m--__-_ ______________
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Table B.52.2

Ei

$ Statistical Mortality - Uran!um Fuel Fabrication Facility
Structures Case 2

Mortality from Radiation Exposure Mortality from Accidents

Residua! Dose Limit

Working Perform Transport Perform Transport
TOTAL &

Onsite Decon Waste Decon Waste TmspH

100 2.10e-01 0.00e+00 0.00e+00 0.00c+00 0.00e+00 2.10e-01 0.00c+00

60 2.10e-01 0.00e+00 0.00c+00 0.00e+00 . 0.00e+00 2.10c-01 0.00e+00

W
m 30 3.50e-06 0.00e+00 0.00e+00 0.00c+00 0.00e+00 3.50e-06 0.00e+00

o 25 3.50e-06 239e-03 8.70c-05 3.48e-04 3.65e-04 3.19e-03 3.19c43

15 3.50e46 239e-03 8.70c-05 3.48e-04 3.65e-04 3.19e-03 3.19e-03

10 3.50e-06 239e-03 8.70e-05 3.48e-04 3.65e-04 3.19e-03 3.19c43

3 3.50e-06 239c-03 8.70c-05 3.48c-04 3.65c-04 3.19c-03 3.19e-03

1 3.50e-06 239e-03 8.70e-05 3.48c-04 3.65e-04 3.19e-03 3.19e-03

__ _._ _ _ _ _ _ . _____ _ __



_ _ . _ _

.

Table B.52.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

,

GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site distance 1600 km per

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Structures

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

Initial Dose Rate (mremly) 3.1Sc407 6.00e+01 6.00e+0 1.00c-03 1.00e 03 1.00c-03 1.00e-03 1.00e-03 1.00c-03

t2 Cumulative risk 1.10e403 2.10c-03 2.10c-0 3.50e-08 3.50e-08 3.50e-08 3.50e-08 3.50e-08 3.50e-08
td

I. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 80 Facility area 240,000 ft2

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

Collective mortahty 8.83e+04 1.68e-01 1.68e-0 2.80c4 2.80e-06 2.80e4 2.80e4 2.80e4 2.80c-06

b. Building renovation # persons 20

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

Collective mortality 221e+04 ' 4.20c-02 420c-0 7.00e-07 7.00e-07 7.00e47 7.00e-07 7.00c-07 7.00e-07

c. Total for working onsite
*Z
C Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1
%
tT1
O Collective mortality 1.10e+05 2.10c-01 2.10e4 3.50e-06 3.50e4 3.50e-06 3.50e46 3.50e4 3.50e4

'L
@ II. Performing Decon - Mortality for Radiation Exposure
ch

_ _ _ _ _ . _ _ _ _ _ _ _ -- . _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _
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*2:
C Table B.52.3 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
$ Structures Case 2
9

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

ch
Surfaces person-rem 0 0.000 0.000 0.000 4.778 4.778 4.778 4.778 - 4.778

Collective mortality 0 0.00c+00 0.00e+0 0.00e+00 239e-03 239e-03 239e-03 239e-03 239c-03

III. 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 i

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

td Building waste person-rem 0 0.000 0.000 0.000 0.174 0.174 0.174 0.174 0.174
g . - - . _

0 Collective mortality 0 0.00e+00 0.00e+0 0.00e+00 8.70e-05 8.70e-05 8.70e-05 8.70c45 8.70c-05

b
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 8,295 8,295 8,295 8,295 8.295

Collective mortality 0 0.00e+00 0.00e+0 0.00e+00 3.48e-04 3.48c-04 3.48c-04 3.48e-04 3.48e-04

V. Transporting Waste - Mortality for Accidents

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

Total shipments (no washing) 0 0 0 0 6 6 6 6 6

To'al distance (km) 0 0 0 0 9,600 9,600 9,600 9,600 9,600

Collective mortality 0 0.00e+00 0.00e+0 0.00e+00 3.65c-04 3.65e-04 3.65c-04 3.65e-04 3.65c-04

. _ _ _ - - -
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Table B.52.4.1

Summary Costs for Uranium Fuel Fabrication Facility ($M)
i

Structures Case 2

f Disposal Cost- 550/ft3
l
l .!
| ResidualDose Limi: Facility Decon Survey TOTAL
(

_ i
(mrem /y)

100 $0.000 $0.129 $0.129 ,

I
60 50.000 50.152 $0.152 ;

'

t

30 $0.000 50.154 $0.154 ,
i

25 51.013 $0.154 $1.167 s

?
W 15 $1.013 $0.163 $1.176

W 10 $1.013 $0.163 $1.176 |

-

,

3 $1.013 $0.198 $1.211

1 St.013 $0.198 $1.211

i

k

I

,

t

k [
C ,

W .

tT1 !

O
a- .

a
C

i

I

!

_ _ _ _ _ _ _ - - . _ _ _ _ _ _ _ _ _ - - _ _ _ _. _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ - -



_ _ _ _ _ _ _

i

;

t

- 2:
C i

1

$
a Table B.52.4.2 e

8 |

$$ Summary Costs for Uranium Fuel Fabrication Faciuty ($M) {
Structures Case 2

1Disposal Cost -$350/ft3 i
t
:

*
Facility Decon Survey TOTAL(mrem'y)

i
100 50.000 50.129 S0.129 k

i

!
t60 50.000 $0.152 50.152
!

i'30 50.000 $0.154 $0.154 v
t

.W 25 31.604 $0.154 St.758 !? '

W .
15 S t.604 $0.163 $1.767I {|

,
10 $1.604 50.163 $1.767 i

i
3 St.604 30.198 51.802

t

I $1.604 $0.198 $1.802

?

:
t

f

?

[
i

.

P

>

i

P

_ - _ - . - _ _ _ _ - - - _ . - - - _ _ . _ - _ _ - - _ - - - _ _ - -__
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z Table B.52.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
C Structures Case 2

GENERIC ASSUMPTIONS:.

E
$ I atal cancer risk rate 5.00e-04 per rem Fatal work rate 4.2e-08 per person-h

Exposure duration 70 y Burial site distance 1600 km per

Agricultural usage rate 2500 m2 per Fatal transport rate 3.8e-08 per km

REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures

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

Initial Dose Rate (mrem /y) 3.15e+0 2.50e+01 2.50e+01 2.50e+0i 2.50c+0i 1.00e-03 1.00c-03 I.00e-01 1.00c-03 i

Cumulative risk 1.10e+0 8.75e-04 8.75e-04 8.75c-04 8.75e-04 3.50e-08 3.50e-08 3.50e-08 3.50e-08

t;g 1. Working Onsite - Mortality for Radiation Exposure

'2!1

& "a Buildingoccupancy # persons 80 Facility area 240,000 ft2

| $
Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 ;

Collective mortality 8.83e+0 7.00e-02 7.00e-02 7.00e-02 7.00e-02 2.80e-06 2.80e-06 2.80e4x, 2.80c-06 :

b. Building renovation # persons 20 ,

|Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 g i

Collective mortality 2.21e+0 1.75c-02 1.75e-02 1.75e-02 1.75e-02 7.00e-07 7.00e-07 7.00e-07 7,ooe_o7

c. Total for working onsite

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

Collective mortality 1.1De+0 8.75e-02 8.75e-02 8.75e-02 8.75e-02 3.50e-06 3.50e-06 3.50e-06 3.50e-06

II. Performing Decon - Mortality for Radiation Exposure
-

- _ - - - _ _ - _ _ _ ~_ .. -
- - _ _ _
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Table B.52.6 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

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

Surfaces person-rem 0 0.000 0.000 0.000 0.000 4.778 4.778 4.773 4.773,

L

Collective mortality 0 0.00e+00 0.00e r00 0.00e+00 0.00c+00 2.29e-03 2.39e-03 2.39e-03 2.39e-03

111. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 2.90e-02 person-rem per shipment

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

Surfaces volume (ft^3) 0 10,185 10,185 10,135 10.185 I,970 1,970 1,970 1,970 t

'tp Building waste shipments 0 0 0 0 0 6 6 6 6
ta

D Building waste person-rem 0 0.000 0.000 0.000 0.000 0 174 0.174 0.174 o. 74

Co!!ective mortality 0 0.00c+00 0.00e+00 0.00e+00 0.00c+00 8.70e-05 8.70c-05 8.70c-05 8.70e-05

REFERENCE FACILITY Uranium Fuel Fabrication Facility - Structures
i

IV. Performing Decon - Mortality for Accidents

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

Surfaces person-h 0 0 0 0 -0 8,295 8,295 8,295 8,?95 !
_ i

Collective mortality 0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.48e-04 3.48c-04 3 0 -04 3.48e-04 !

V. Transporting Waste - Mortality for Accidents ;

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

Total shipments (no washing) 0 0 0 0 0 6 6 6 6
O
k Total distance (km) 0 0 0 0 0 9,600 9,600 9,600 9,600

Collective mortality 0 0.00e+00 ~0.00e+00 0.00e+00 0.00e+00 3.65e-BI 3.65c-04 3.65e-04 3.65e-04
'

_ - _ _ . - _ . _ _ _ _ _ _ _ - _ _ - - . _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _- _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ -
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C
h
a Table B.52.7.1
* i

>=. t

A
i8 Summary Costs for Uranium Fuel Fabrication Facility ($M)

Structures Case 2
Disposal Cost - 550/ft3 ,

t

Facility Decon Survey TOTAL

100 $0.000 $0.129 $0.129

| 60 S0.000 50.152 30.152

30 $0.000 $0.154 $0.154

.

25 $0.000 50.154 $0.154g

15 SL013 S0.163 31.176
4 ;

"
10 $1.013 $0.163 $1.176

1
5

3 $1.013 $0.198 $1.211

1 St.013 $0.198 S1.211

i

i

!

!

!

!

?
,

k

. _ _ _ - _ . _ - _ - - _ _ _ _ _ _ _ _ . - __- -___ - _ _ _ . - - _ - - - - - _ _ - _ - _ _ _ _ - ----
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Table B.52.7.2

r

Summary Costs for Uranium Fuel Fabrication Facility ($M)
Structures Case 2

Disposal Cost - $350/ft3 !

I
ResidualIbse Limit Facility Decon Survey TOTAL f

(mrem /y)

100 50.000 50.129 $0.129 i

!
60 $0.000 S0.152 $0.152

!
>.

30 S0.000 $0.154 $0.154 [
t

25 $0.000 $0.154 $0.154g
ED
y 15 S1.604 50.163 $1.767

4 ;

* >

10 $1.604 S0.163 $1.767

3 $1.604 $0.198 $1.802 !

r[1 51.604 $0.198 $1.802

t
i

s

k'

!

|

t

.

t

C
h .

'O
k !
e
@

!
i

e
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C
y Table B.52.8
9 ,

Ig Statistical Mortality - Uranium Fuel Fabrication Facility
{
.

Structures Case 2
.

Mortality from Radiation Exposme Mortality from Accidents
i

Residual Dose Limit !

Short Term FatalitiesWorking Perform Transport Perform TransW'

#Onsite Decon Waste Decon Waste !
Transportation)

,

100 3.50e-01 0.00e+00 0.00c+ 00 0.00e+00 0.00e+00 3.50e-01 0.00e+00
i

60 2.10e-01 0.00e+00 0.00c+00 0.00c+00 0.00e+00 2.10e-01 0.00e+00

30 1.05c-01 0.00e+00 0.00c+00 0.00e+00 0.00e+00 1.05e-01 0.00e+00-Y,

u,

g 25 525c-02 0.00c+00 0.00c+00 0.00e+00 0.00c+00 525c-02 0.00c+00

| 15 5.25e-02 0.00e+00 0.00c+00 0.00e+00 0.00e+00 525e-02 0.00e+00 |
|

10 3.50c-06 239e-03 8.70e-05 3.48e-04 3.65c-04 3.19e-03 3.19e-03

3 3.50e-06 2.39e-03 8.70c-05 3.48 cot 3.65e-04 3.19e-03 3.19e-03
t

1 3.50e46 239e-03 8.70e-05 3.48e-04 3.65e-04 3.19e-03 3.19c-03
t

t

!

l
L

P

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ ,.___r _, , -, _ _ _ _ _ _ _ _ _ _ _ _
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Table B.52.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
Structures Case 2

GENERIC ASSUMITIONS:

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

Exposure duration 70 y Bunal site distance 1600 km per shipment

Agricultural usage rate 2500 m2 per person Fatal transport rate 3.8c-08 per km

REFERENCE FACILITY Uranium Fuel Fabrication Facility-Structures

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

Initial Dose Rate (mrem /y) 3.15c+07 1.00e+02 6.00e+0! 3.00e+01 1.50e+01 1.50e+01 1.00e-03 1.00e-03 1.00c43

Cumulative risk 1.10c+03 3.50e-03 2.10e-03 1.05e-03 5.25 cot 5.25e-04 3.50c-08 3.50e48 3.50c-08

CD

1. Working Onsite - Mortality for Radiation Exposurc

$ a. Building occupancy # persons 80 Facility area 240,000 fl2

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

1

Collective mortality 8.83e+04 2.80e-O1 1.68c-01 8.40e-02 4.20e-02 420e-02 2.80c-06 2.80e4 2.80c-06 ,

b. Building renovation # persons 20

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

Collective mortality 2.21e+04 7.00c-02 420c-02 2.10e-02 1.05e-02 1.05e-02 7.00e-07 7.00c-07 7.00c-07

c. Total for working onsite

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

C
y Collective mortality 1.10e+05 3.50c-01 2.10e-01 1.05e-01 525e-02 5.25e-02 3.50e-06 3.50e-06 3.50e-06

O .

'
L II. Performing Decon - Mortality for Radiation Exposure

b
es

. _ . _ - _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ - _ . _ _ - _- .. _ - - . - - _ .-_--



2
C Table B.52.9 Impact and Cost Calculations - Uranium Fuel Fabrication Facility
$ Structures Case 2
9
h Residual Dose Limit (mrem)) None 100 60 30 25 15 10 3 1

m
Surfaces person-rem 0 0.000 0.000 0.000 0.000 0.000 4.778 4.778 4.778

Collective mortality 0 0.00c+00 0.00e+00 0.00c+00 0.00e+00 0.00e+00 239e-03 239c-03 239e-03

IIL Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 2.90c-02 person-rem per shipment

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces volume (fl^3) 0 0 0 0 0 0 1,970 1,970 1,970

13uilding waste shipments 0 0 0 0 0 0 6 6 6

CD Iluilding waste person-rem 0 0 000 0.000 0.000 0.000 0.000 0.174 0.174 0.174
CD
02 CoIIective mortality 0 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00 8.70e-05 8.70c-05 8.70e-05
U

RiEFERENCE FACILITY Uranium Fuel Fabrication Facility-Stnactures

IV. Performing Decon - Mortahty 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

| Colicctive mortality 0 0.00e+00 0.00e+ 00 0.00e+ 00 0.00e+00 0.00e+00 3.48c-04 3.48 cot 3.48e-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem'y) None 100 60 30 25 15 10 3 I

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 0.00c+00 0.00e +00 0.00e+00 0.00e+00 3.65c-04 3.65e-04 3.65c-04
.-

. . _ _ _ _ _ _ _ _ __a
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|
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Table B.52.10.1

:
Summary Costs for Uranium Fuel Fabrication Facility ($M)

iStructures Case 2
Disposal Cost -$50#t3

2

100 50.000 $0.129 $0.129
,

60 $0.000 50.152 $0.152
,

30 $0.000 $0'54 $0.154 ;
. -.- t

P 25 S0.000 $0.154 50.154 |
'

?
$ 15 S0.000 S0.163 $0.163
m

10 $1.013 $0.163 $1.176 -

3 51.013 $0.198 St.211
;

'
I $1.013 S0.198 St.211 ;

t
'

i

.

t

C !

h I
O
J
$ l
a r

y

?

!

f

i

i
_ _ _ - - _ _ - - _ - - _ _ - . . _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ . _ - . _ - - - - . -_____|



Z
C
h Table B.52.10.2a
L
@
os Summary Costs for Uranium Fuel Fabrication Facility (SM)

Structures Case 2
Disposal Cost -$350/ft3

Res t
Facility Decon Survey TOTAL

100 50.000 $0.129 $0.129

60 $0.000 $0.152 $0.152

30 50.000 $0.154 $0.154

.W 25 50.000 $0.154 50.154

Y
d 15 50.000 50.163 30.163
#

10 $1.604 $0.163 $1.767

3 $1.604 $0.198 51.802

1 $1.604 $0.198 51.802

t

!

,

!

i
4

5

-_ _ - - - _ _ _ _ _ _ _ _ _ _ __ - - . . _ . _- _ _ _ _ _ - _ _ _ .
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Table B.53.1

IncrementalImpacts - Sealed Source Manuf - Structures Case 1 :

Present Value Cost (SM)
Residual Dose Rate long-Term Short-Term Cost (SM) per Net IIcalth Benefit >

g
Reduction (mrem /yr) Disposal Disposal Fatalitics Fatalities

Benefit Disposal Disposal
@ $50/ft3 @ $350/fl3 Averted Incurred

@ $50/fl3 @ S350/fl3

60 < 25 $0.011 50.014 6.81e-03 2.40e-05 6.79e-03 $1.606 52.03

25 < 15 $0.011 $0.014 2.81e-03 2.40e-05 2.78e-03 S3.844 S5.07

| 1.67c-0315 < 3 $0.011 50.0!4 2.40e-05 1.65e-03 56.5 $8.6

to

to

u

t

e

C *

$
9
I

f

._ _ _ _ _ _ _ - _ _ - . -_ _ _ _ - _ - - _ - - _ _ _ - _ - - .
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Z
C
h
a Table B.53.2

o
* Statistical Mortality - SS Manufacturer

Structures Case 1

Mortality from Radiation Exposure Mortality from Accidents

Residual Dose Limit
*

Working Perform Transport Perform Transport "* **TOTALOnsite Decon Waste Decon Waste (Decon & Transportation)

100 1.19c-02 6. loc-05 435c-05 8.90e-06 6.08e-05 121e-02 1.74e-04

60 7.17c-03 6.10e-05 435c-05 8.90e-06 6.08e-05 734c-03 1.74e-04

.O 30 3.5Sc-04 820e-05 435e-05 1.19e-05 6.08c-05 5.57e-04 1.98e-04
CD

*
25 3.58c-04 820c-05 435c-05 1.19c-05 6 08e-05 5.57c-04 1.98e-04os

15 3.58c 04 820c-05 435e-05 1.19e-05 6.08e-05 5.57e-04 1.98e-04

10 3.58e-04 820e-05 435c-05 1.19e-05 6.08e-05 5.57e-04 1.98c-04

3 3.64c-04 820e-05 435c-05 1.19c-05 6.08e-05 5.62e-04 1.98c-04

1 1.21c-04 820e05 435c-05 1.19c-05 6.08e-05 3.19e-04 1.98e-04

|
,

|

|

|

___________-____ -- - _ _ _ _ _ _ _ _ _ . _ . _ . . _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ .-



Table B.53.3 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

GENERIC ASSUMirTIONS:

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

Exposure duration 70 y Burial site 1600 km per shipment

Agricultural usage 2500 m2 per person Fatal transport 3.8e-08 per km

REFERENCE FACILITY SS Manuf- Structures

Residual Dose None 100 60 30 25 15 10 3 1

Initial Dose Rate 6.53e+04 1.00c+02 6.00e+01 3.00e+00 3.00e+00 3.00e+00 3.00e+00 3.00e@ 1.00e+00

.D Cumulative risk 3.16e-01 1.71c-03 1.02e-03 5.12e-05 5.12e-05 5.12e-05 5.12e-05 5.19e-05 1.73e-05
9

L Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 5 Facility area 6,000 11 2

Residual Dose None 100 60 30 25 15 10 3 1

Collective 1.58c+00 8.53e43 5.12e-03 2.56e-04 2.56e-04 2.56e-04 2.56e-OS 2.60e-04 8.65e-05

b. Building renosation # persons 2

ResMual Dose None 100 60 30 25 15 10 3 1

Collective 6.33e41 3.41c43 2.05e-03 1.02e-04 1.02e-04 1.02c-G8 1.02e-04 1.04e-04 3.46e-05

c. Total for working onsite

Residual Dose None 100 60 30 25 15 10 3 I

Collective 2.21e+00 1.19e-02 7.17e-03 3.58e-04 3.58c-04 3.58c-ot 3.58e-04 3.64c-OS 1.21e-049
g H. Performing Decon - Mortality for Radiation Exposurc

$

1

. . . _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ . _ _ . . _ . _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table B.53.3 Impact and Cost Calculations - SS Manufacturer

2 Structures Case 1
C
] Residual Dose None 100 60 30 25 15 10 3 i

Bioshield 0 0 0 0.000 0.000 0.000 0.000 0.000 0
A

$ Surfaces 0 0.122 0.122 0.164 0.164 0.164 0.164 0.164 0.164

Collective 0 6.10e-05 6.10e-05 820e-05 820c-05 820e-05 820e-05 820e-05 8.20e-05

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70e-02 person-rem per shipment

Residual Dose None 100 60 30 25 15 10 3 1

Bioshield volume 0 0 0 0 0 0 0 0 0

Surfaces volume 0 107 107 118 118 118 118 118 118

Building waste 0 1 1 1 1 1 1 1 1

Building waste 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collective 0 435c-05 435c-05 435c-05 435e-05 435e-05 435e-05 435e-05 435e-05
oo

REFERENCE FACILITY SS Manuf-Sinactures

IV. Performing Decon - Mortality for Accidents

Residual Dose Nonc 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

Collectiw 0 8.90e-06 8.90c-06 1.19e-05 1.19e-05 1.19e-05 1.19e-05 1.19e-05 1.19e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose None 100 60 30 25 15 10 3 1

Total shipments 0 1 1 1 I I I I I

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.53.4.1 i

,

Summary Costs for SS Manuf($M)
Structures Case 1

Disposal Cost- $50/ft3 j

*
Facility Decon Survey TOTAL j

!

100 50.029 S0.027 $0.056 *

t

60 50.029 $0.027 $0.056
!

30 50.040 50.027 $0.%7 !

W
t

6 25 S0.No 50.027 S0.067
M
@ 15 $0.040 50.027 $0.067

10 50.M0 $0.027 $0.067 *

3 $0.040 50.027 S0.067

5
1 $0.M0 50.027 $0.067

!

!

i

:
,

C i

O 1

k
e :ch ,

.

h

!
_ _ _ _ - _ _ _ _ - - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ - - - . -. . _ - _ _ _ _ _ _ - . _ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _
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Table B.53.5
!

Statistical Modality - SS Manufacturer ,'

Structures Case I

Mortality from Radiation dxposure Mortality from Accidents

Residual Dose Limit
(mrem'yr)

Working Perform Transport Perform TransW Short Term FatalitksTOTALOnsite Decon Waste Decon Waste (Decon & Transportation)

100 1.19c-02 6.10c-05 435c-05 8.90e-06 6.08c-05 1.21e-02 1.74e-04

60 7.17e-03 6.10e-05 435e-05 8.90e-06 6.08e-05 734e-03 1.74e44

. 30 3.58e-03 6.10e-05 435e-05 8.90c-06 6.08e-05 3.76c-03 1.74c-04td

25 2.99e-03 6.10c-05 435c-05 8.90e-06 6.08c-05 3.16e-03 1.74e-04

15 1.79e-04 8.20c-05 435e-05 1.19e-05 6.08e-05 3.77e-04 1.98c-04

10 1.79e-04 820c-05 '435e-05 1.19e-05 6.08e-05 3.77e-04 1.98e-04

3 1.82c-04 8.20e-05 435e-05 1.19e-05 6.08c-05 3.80c44 1.98e-04

1 121e4)4 1.00c-04 435e-05 1.50e-05 6.08e-05 3.40e-04 2.19e-04

Z
C
h
O
k
8

__ __ .- _
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$ Table B.53.6 Impact and Cost Calculations - SS Manufacturer

[ Structures Case I
s
8 GENERIC ASSUMITIONS:

Fatal cazer risk rate 5.00c-04 per rem Fatal work rate 42e-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 3.8e-08 per km

REFERENCE FACILITY SS Manuf-Structures

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

Initial Dose Rate (mrem /y) 6.53e+04 1.00e+02 6.00c+01 3.00c+01 2.50c+01 1.50e+00 1.50e+00 1.50e+00 1.00e+00

E Cumulative risk 3.16e-01 1.71e-03 1.02e-03 5.12e-04 427c-04 2.56c-05 2.56e-05 2.60c-05 1.73c-05
cc

1. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # persons 5 Facility aren 6,000 ft2

Residual Dose Limit (mremly) Ncne 100 60 30 25 15 10 3 1

Collective mortahty 1.58e+00 8.53e-03 5.12e-03 2.56e-03 2.13e-03 1.28e-04 128e44 1.30e-04 8.65e-05

b. Building renovation # persons 2

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

( Collective mortality 6.33e-01 3.4Ie-03 2.05e-03 1.02e-03 8.53c-04 5.12e-05 5.12e-05 5.19e-05 3.46e-05
|

e. Total for working onsite

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

Collective mortality 2.21e+00 1.19e-02 7.17e-03 3.58e-03 2.99e-03 1.79e-04 1.79c44 1.82c-04 121c-04

II. Perfonning Decon - Mortality for Radiation Exposure
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Tchie B.53.6 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 i

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 0200

Collective mortality 0 6.10e-05 6.10e-05 6.10e-05 6.10e-05 8.20e-05 8.20e-05 820e-05 1.00c-04

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipmc nt exposure 8.70e-02 person-rem per shipment

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

Bioshield voh.me(11^3) 0 0 0 0 0 0 0 0 0

Surfaces volume (ft^3) 0 107 107 107 107 118 118 118 129

CD Building waste shipments 0 1 I I I I I i 1
'

CD
6 Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087b

Collective mortality 0 435e-05 435e-05 435c-05 435e-05 435c-05 435e-05 435c-05 435c-05 i

REFERENCE FACILITY SS Manuf-Structures

IV. Performing Decon - Mortality for Accidents I

Residual Dose Limit (mrem)) None 100 60 30 25 15 10 3 I
r

Bioshield person-h 0 0 0 0 0 0 0 0 0
,

Surfaces persort-h 0 212 212 212 212 284 284 284 356 .

r

Collective mortality 0 8.90e-06 8.90e-06 8.90c-06 8.90e-06 1.19c-05 1.19e-05 1.19e-05 1.50e-05

7 V. Transporting Waste - Mortality for Accidents

h Residual Dose Limit (mrem'y) None 100 60 30 25 15 10 3 1
m
O 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 1,600os ;
'

!
!

I
i

_ _ _ _ - _ _ - _ - - - _ _ _ . _ _ _ - - _ _ _ _ _ _ _ . - - _ _ . _ - . - _ _ . - - _ - - _ _ _ _ _ . _ _ - - - - _ _ - - -- _ _ - _ - - _ - - _ _ - - - _ - _ _
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C
Table B.53.7.1g ;

| O i

k Summary Costs for SS Manuf($M) i
,

e, Structures Case 1
1

Disposal Cost -550/ft3

Res Wt
Facility Decon Survey TOTAL

100 $0.029 $0.027 $0.056
,t

*

60 50.029 $0.027 S0.056
i

30 50.029 50.027 50.056
r

25 S0.029 $0.027 $0.056

I15 S0.040 50.027 50.067
W

.9 10 50.040 $0.027 S0.067 ;

w ,

3 50.040 50.027 $0.067 ,

i
t

1 $0.050 $0.027 50.077 ,

!
,

i

t

t

a

!

,

!

I
s

k

i

_ _ _ _ _ _ - _ - _ - - - _ - _ _ . .. -_. . _ _ _ _ - _ _ _ . _ _ . _ . _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _-
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Table B.53.7.2 '

i

Summary Costs for SS Manuf(SM)
iSuictures Case 1

Disposal Cost- $350ift3
-

|
r

Residual Dose Limit
Facility Decon Sunty TOTAL '(nuemly)

,

100 $0.061 $0.027 $0.088 !

60 50.061 $0.027 $0.088

30 $0.061 $0.027 S0.088
,

,

25 $0.061 $0.027 S0.088 *

E 15 $0.075 $0.027 $0.102tz i

h
,

10 50.075 $0.027 $0.102u

3 10.075 $0.027 50.102 i

1 $0.089 $0.027 $0.116 I

.

!

!

>
i

Z '

C .'

O
.L
A ,
C ,

0% !

.

L

!

t
I
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Z
C
h
o Table B.53.8
'

.

@
* Statistical Mortality - SS Manufacturer

Structures Case 1

Mortality from Radiation Mdigfmhih
Residual Dose Limit Posure

(mremDD Working Perform Transpor Perform Transpor Short Term FatalitiesTOTAL
Onsite Decon t W aste Decon t Waste (Decon & .

100 1.19e-02 6.10e-05 4.35e-05 8.90e-06 6.08e-05 1.21e-02 1.74e-04

60 7.17e-03 6.10e-05 435e-05 8.90e-06 6.08e-05 7.34e-03 1.74e-04
to
'tc 30 3.58e-03 6.10e-05 4.35e-05 8.90e-06 6.08e-05 3.76e-03 1.74e-04

hm 25 2.99e-03 6.10e-05 4.35e-05 8.90e-06 6.08e-05 3.16e-03 74e-04

15 1.79e-03 6.10e-05 4.35e-05 8.90c-06 6.08e-05 1.97e-03 1.74e-04

10 1.19e-04 8.20e-05 4.35e-05 1.19e-05 6.08e-05 3.18e-04 1.98e-04,

!

3 1.21e-04 8.20e-05 4.35e-05 1.19e-05 6.08e-05 3.19e-04 1.98e-04

1 1.21e-04 1.00e-04 435e-05 1.50e-05 6.08e-05 3.40e-04 2.19e-04

!

!

:
!

_ __ -_-_-______ - _- ___ _ _ __ _ _ - _ _- .. . _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _
.



Table B.53.9 Impact and Cost Calculations - SS Manufacturer
Structures Case 1

GENERIC ASSUMPTIONS:

Fatal cancer risk rate 5.00e48 per rem Fatal work rate 42e-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 3.8e-0* per km

REFERENCE FACILITY SS Manuf-Structures

!
I

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

Initial Dose Rate (mremly) 6.53c+04 1.00e+02 6.00e401 3.00e+01 2.50c401 1.50e+01 1.00e+00 1.00e+00 1.00e+00

Cumulative risk 3.16c-01 1.71c-03 1.02e-03 5.12e-04 427e-04 2.56e-04 1.71e-05 1.73e-05 I.73c-05
.W

!. Working Onsite - Mortality fbr Radiation Exposure

e
a. Building occupancy # persons 5 Facility area 6,000 ft2

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

Collective mortality 1.58e+00 8.53c-03 5.12e-03 2.56c-03 2.13e-03 128e-03 8.53e-05 8.65e-05 8.65e-05,

b. Building renovation # persons 2

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

Collective mortality 633c-01 3.41e-03 2.05e-03 1.02c-03 8.53c-04 5.12e-04 3.41e-05 3.46e-05 3.46e-05

c. Total for working on<tc .

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

Collective mortality 221c+00 1.19e-02 7.17c-03 3.58e-03 2.99e-03 1.79e 03 1.19e-04 1.21c-04 1.21eot

O II. Performing Decon - Mortality for Radiation Exposure

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

6

- - - _ . . _ - - _ - . _ - - - - - - -
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Table B.53.9 Impact and Cost Calculations - SS Manufacturer
| Structures Case 1

Z
| h Bioshield person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0
| tt1

O Surfaces person-rem 0 0.122 0.122 0.122 0.122 0.122 0.164 0.164 0200
l Collective mortality 0 6.10e-05 6.10e-05 6.10e-05 6.10c-05 6.10e-05 8.20e-05 820c-05 1.00e-04*
i
'

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70c-02 person-rem per

{
'

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

Bioshield volume (fP3) 0 0 0 0 0 0 0 0 0

Surfaces volume (fl^3) 0 107 107 107 107 107 118 118 129

Building waste shipments 0 1 1 I I I I I I

Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

p Collective mortality 0 435c-05 435c-05 435e-05 435e-05 435e-05 435e-05 435e-05 435c45
tc
03 REFERENCE FACILITY SS Manuf-Structures
cn

IV. Performing Decon - Mortality for Accidents

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

Bioshield person-h 0 0 6 0 0 0 0 0 0

Surfaces person-h 0 212 212 212 212 212 284 284 356

8.90e-06 | 8.90e-06Collective mortality 0 8.90e-06 8.90e-06 8.90e-06 1.19e-05 1.19e-05 1.50c.05

V. Transporting Waste - Mottality 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 I I

Total distance (km) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600

_ _ _ _ . _ _ _ . . _ _ _ _ _ _ _ _ _ .
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Tame B.53.10.1 :

'

Sunnmaary Costs forSS Manuf(SM)
Structures Case 1

;
Disposal Cost - 550#t3

?

Residual Dose Limit Facility
'

8"*I(mrem /y) Demn ;

100 $0.029 $0.027 S0.056 r

60 S0.029 $0.027 50.056
i
t

30 50.029 50.027 $0.056 |

[
25 30.029 $0.027 S0.056 |

F

15 $0.029 S0.027 30.056 !

m 10 SO 040 50.027 $0.067 !.
. r

M
6 3 $0.040 $0.027 $0.067 t

'm
D

1 50.050 $0.027 $0.077 1

i

;
t
+

!

i

r
.=

[

i
:

h
t

I

C i

Oc t
tn t

O I.i. -

a f
e .

O f

i
-

i
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Table B.53.10.22
C
M
m Summary Costs for SS Manuf($M)
9 Structures Case 1
E Disposal Cost -$350/ft3
$

Residual Dose Ilmit Facility
Survey TOTAL

(mrem /y) h
!

100 $0.%1 $0.027 $0088

60 50.061 50.027 50.088

:
30 $0.061 S0.027 50.088 |

25 50.061 $0.027 $0.088
.

, 15 S0.061 $0.027 $0.088
t

,

10 50.075 S0.027 $0.102
9.

U 3 S0.075 $0.027 $0.102( I

o

1 $0.089 S0.027 50.116 -

.

I

i

[

r

i

I

I

I

!

!

I

f
!

| t
i
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Tatle B.54.1

IncrementalI:npacts - Scaled Source Manuf - Structures Case 3
.

Present Value Cost (SM) Cost (SM) per Net IIcalth Benefitg8_.g. 3g,
Residual Dose Rate NetIIcalth
Reduction (mrem /yr) Esposa! Dsposal Fa d es Fa W es

Benefit Esposal Dsposal |
@ $50/ft3 @S350/f13 Averted incurred

@ $50/113 @ S350/R3

60 < 25 $0.011 50.014 2.92c-03 2.40e45 2.89e-03 $3.766 $4.77 [

l

25 < 15 $0.011 $0.014 1.20e-03 2.40e-05 1.18e-03 $9.075 511.%

15 < 3 50.011 $0.014 7.16e-04 2.40e-05 6.92c-04 $15 5 S20.4

(
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Trble B.54.3 Impact and Cost Calculations - SS Manuf'acturer
Structures Case 3

|

GENERIC ASSUMFI' IONS:

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

Exposure duration 70 y Burial site 1600 km per

Agneultural usage rate 2500 m2 per Fatal 3.Be-08 per km

REFERENCE FACILITY SS Manuf-Strisetures

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

Initial Dose Rate (mrern^y) 6.53c+04 1.00e+02 6.00e+01 3.00e+00 3.00e+00 3.00e+00 3.00e+00 3.00e+00 1.00e+00

- Cumulative risk 3.16e-01 1.71c-03 1.02e-03 5.12c-05 5.12e-05 5.12e-05 5.12c-05 5.19e-05 1.73c-05CD

L WorkingOnsite-Mortality %rRadiationExposure

a. Building occupancy # persu - 1 Facility area 6,000 ft2

Residual Dose Limit (mrern'y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 3.16c-01 1.71c43 1.02c-03 5.12e-05 5.12e-05 5.12e-05 's.12e-05 5.19e.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 6.33c-01 3.41e-03 2.05e-03 1.02e-04 1.02e-04 1.02c48 1.02e44 1.04c44 3A6e-05

c. Total for working onsite

2
c._Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 I

Collective mortality 9.49e-01 5.12e-03 3.07c-03 1.54c-04 1.54c-04 1.54e-04 1.54e-04 1.56c-04 5.19c.05

Z IL Performing Decon - Mortality for Radiation Exposure

ch

1

I

_- j
_



Table B.54.3 Impact and Cost Calculations - SS Manufacturer ?

Structures Case 3
*2

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

m
C Bioshkid person-rem 0 0 0 0.000 0.000 0.000 0.000 0.000 0

Surfaces person-rem 0 0.122 0.122 0.164 0.164 0.164 0.164 0.164 0.164c
Collective mortality 0 6.10e-05 6.10e-05 820e-05 820e45 8.20e45 820e45 820e-05 820c-05

III. Transportmg Waste - Mortality for Radiation Exposure

Waste shipment erwure 8.70e-02 person-rem per shipment

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Bioshield volume (fl^3) 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

CD Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087
W
03 Collective mortality 0 435c-05 435e-05 435e-05 435e 05 435e-05 435e-05 435c-05 435e-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
i

Surfaces person-h 0 212 212 284 284 284 284 284 284

Collective mortslity 0 8.90e.06 8.90e-06 1.19c-05 1.19e-05 1.19e-05 1.19e-05 1.19c-05 1.19c-05

V. Transporting Waste - Mortality for Accidents '

Residual Dose Limit (mrem 4) 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 I

_ - _ _ _ . - - - -
- ,
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Table B.54.4.1 !
i

!
i

Summary Costs for SS Manuf($M)
Structures Case 3 ,

Disposal Cost - $50/ft3 i

i

" "" *
Facihty Decon Survey TOTAL

(mremfy) ,

100 50.029 $0.027 50.056 ,

'

60 50.029 S0.027 $0.056

30 50A10 50.027 $0.067 i

!

25 50.040 50.027 S0.067 }
i

!

15 S0.040 50.027 $0.067

m 10 $0.040 50.027 50.067

= -,

6 3 $0D40 50.027 $0.067

$
1 50D40 50.027 $0.067 ,

!
;

[
L

h

+
1

I

t

C !

O
L

lA
C

!
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.
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Table B.54.4.2
C
W
m Summary Costs for SS Manuf($M)9 Structures Case 3$ Disposal Cost -$350/f13 'c
@ g

I
Facility Decon Survey TOTAL

100 50.061 $0.027 $0.088

60 $0.061 $0.027 $0.088
,

30 $0.075 50.027 $0.102
,

25 $0.075 $0.027 $0.102

15 $0.075 $0.027 $0.102

m 10 $0.075 $0.027 $0,102
,

th!
6 3 $0.075 S0.027 $0.1024

.I $0.075 S0.027 $0.102

,

:
'
,
.

>

f

f

,

i
i

!
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Table B.54.5

Statistical MortaHty - SS Manufacturer
Structures Case 3

i

Mortality from Radiation Exposure Mortality from As d.lents

Residual Dose Limit

Working Perform Transport Perform Transport Tenn Fah
TOTAL

Onsite Decon Waste Decon Waste (Decon & Transportation)

100 5.12e-03 6.10e-05 435c-05 8.90c-06 6.08c-05 529e-03 1.74e-04

60 3.07c-03 6.10e-05 435e-05 8.90e-06 6.08c-05 3.25c-03 1.74c-04

W 30 1.C4c43 6.10e-05 435e-05 8.90e-06 6.08e-05 . 1.71e-03 1.74e-04

CD

25 1.28e-03 6.10e-05 435e-05 8.90e46 6.08e-05 1.45e-03 1.74e-04

w

15 7.68c-05 . 8.20c-05 435e-05 1.19c-05 6.08e-05 2.75e-04 1.98c-04

10 7.68e-05 8.20e-05 435e-05 1.19e-05 6.08e-05 2.75e-04 1.98e-04

3 7.79e-05 820e-05 435e45 1.19e-05 6.08e-05 2.76c-04 1.98c-04

1 5.19e-05 1.00e-04 435e-05 1.50e-e5 6.08e-05 2.7ie4t 2.19e-o4

Z
C
|c
tT1
O
.L
8m

_ _ - _ _ _ _ _ _ _-. . _ - . . _ _ - _ _ _ . _-- _-__-_- -_____-_-______ - --________ - ________ _ - - _ _ _ _ _- . .- - - - - _ _ _ _ _ _ _ - - _ _ -
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Z
)$ Table B.54.6 Impact and Cost Calculations - SS Manufacturer i

[ Structures Case 3
e
ch. GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site 1600 km per shipment

Agricultural usage rate 2500 m2 per Fatal transport 3.Se-08 per km

REFERENCE FACILITY SS Manuf-Structures

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

Initial Dose Rate (mrem /y) 6.53e404 1.00e+02 6.00e+01 3.00e+01 2.50e+01 1.50e+00 1.50e+00 1.50e+00 1.00e+00
'

CD Cumulative risk 3.16e-01 1.71c-03 1.02c-03 5.12c-04 4.27e 04 2.56e-05 2.56e-05 2.60e-05 1.73e-05td -

h I. Working Onsite - Mortality for Radiation Exposure
oo

a. Building occupancy # persons 1 Facility aira 6,000 fl2

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

Collective mortality 3.16c-01 1.71c-03 1.02c-03 5.12e44 4.27e-04 2.56e-05 2.56e-05 2.60e-05 1.73e-05

b. Building renovation # persons 2

Residual Dose Limit (mremfy) None 100 60 30 25 15 10 3 1
'
i

_

;
Collective mortality 6.33c-01 3.41c-03 2.05c-03 1.02e 03 8 53c-04 5.12c-05 5.12e-05 5.19c45 3.46c-05

c. Total for werking onsite

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

Collective mortality 9.49e-01 5.12e-03 3.07e-03 1.54c-03 128c-03 7.68e-05 7.68c-05 7.79c-05 5.19e-05

II. Performirg 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) Nonc 100 60 30 25 15 10 3 i

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 0200

Collective mortality 0 6.10e-05 6.10c-05 6.10e-05 6.10c-05 820e-05 820e-05 820c-05 1.00c-04

III. Transportmg Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70c-02 person-rem per shipment

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

Bioshield volume (n^3) 0 0 0 0 0 0 0 0 0

E Surfaces volume (fl^3) 0 107 107 107 107 118 118 118 129

Y
$ Building waste shipments 0 I i 1 1 1 1 1 1

o
Building waste person-rem 0 0.087 0.087 0.087 0.087 0.087 0.087 0.087 0.087

Collective mortality 0 435e-05 435e-05 435e-05 435e05 435e-05 435e-05 435c-05 435c-05

REFERENCE FACILITY SS Manuf-Structures

IV. Performing Decon - Mortahty for Accidents

Residual Dose Lima snremly) Nonc 100 60 30 25 15 10 3 1

Bioshield person-h 0 0 0 0 0 0 0 0 0

Surfaces person-h 0 212 212 212 212 284 284 284 356

Z Collective mortality 0 8.90e4 8.90e4 8.90c4 8.90c-06 1.19e-05 1.19e-05 1.19e-05 1.50e-05

C
V. Transpetting Waste - Mortality for Accidents

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

E
8

_ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _



a
j Table B.54.6 Impact and Cost Calculations - SS Manufacturer
n Structures Case 3
?
~

p shipments (no washing) 0 1 1 1 I I I I I

fotalidance(km) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600

Collectie mortality 0 6.08e-05 6.08e-05 6.08e-05 6.08e-05 6.08e-05 6.08e-05 6.08e-05 6.08c-05

,

tn

O

.

-,w - - - - -_ - - - - - - - - - - - - --- ~ - - - - - - , ,
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Table B.54.7.1 1

!

.

Summary Costs for SS Manuf(SM) i

Structures Case 3 [
Disposal Cost - 550/ft3 ,

.

Resh h Wt
Facility Decon Survey TOTAL

(mrem /y) ,

'

100 50.029 50.027 $0.056

60 $0.029 $0.027 $0.056 i

[30 $0.029 $0.027 $0.056

25 $0.029 S0.027 $0.056
m !

I:I3 15 50.040 $0.027 $0.067 t.

i M ,

3 |0 50.040 $0.027 $0.067
,

|3 S0.040 S0.027 $0.067

1 $0.050 50.027 50.077 .

f

?

!
t

i2:
C
h
O
k ie -

@ i

i

i
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Z
C
k
a Table B.54.7.2
k
$ Summary Costs for SS Manuf(SM)

Structures Case 3
Disposal Cosx- $350/ft3

Resid Dose Limit
Facility Decon Survey TOTAL

100 50.061 $0.027 S0.088

60 $0.061 S0.027 $0.088

30 $0.061 S0.027 50.088

25 $0.061 $0.027 50.088
.W
tD 15 S0.075 30.027 $0.1020
$ 10 S0.075 $0.027 $0.102

3 $0.075 $0.027 S0.102

I $0.089 $0.027 S0.116

_ _ _ - _ - - _ . _ - . _- . _ _ - . _= ---- _-__- -______-__
.
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Table B.54.8
,

Statistical Mortality - SS Manufacturer
Structures Case 3

Mortality from Radiation ExFosure Mortahty from Accidents Short Term
FatalitiesResidual Dose Limit

(mrem /yr) (Decon & -
Working Perform Transport Perform Transport TOTAL Transportata) ,

Onsite Decon Waste Decon Waste
,

100 5.12e-03 6.10c-05 435e-05 8.90e-06 6.08e-05 5.29e-03 1.74e-04

60 3.07e-03 6.10e-05 435e-05 S.90e-06 6.08e-05 3.25e-03 1.74e-04 t

,

30 1.54c-03 6.10c-05 435c-05 8.90e-06 6.08e-05 1.71c-03 1.74e-04 ,

!

.

-CC
i

da
00 25 1.28e-03 6.10e-05 435e-05 8.90e-06 6.08c-05 1.45e-03 1.74e-04 >

'
w

15 7.68e-04 6.10e-05 435e-05 8.90e-06 6.08e-05 9.42e-04 1.74c-04 ;

'
i

10 5.12e-05 820c-05 435e45 1.19e-05 6.08c-05 2.49e-04 1.98e-04

3 5.19e-05 8.20e-05 435e-05 1.19e-05 6.08e-05 2.50e-04 1.98e-04
i

1 5.19e-05 1.00e-04 435c-05 1.50e-05 6.08e-05 2.71e-04 2.19e-04

'

i
;

!

Z
C
b
a i

k !

$ >

i

I
;

i
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% Table B.54.9 Impact and Cost Calculations - SS Manufacturer
i

tri Structures Case 3
9
g GENERIC ASSUMPTIONS: I

c
G Fatalcancer risk rate 5.00e-04 per rem Fatal work 42c-08 per

Exposure duration 70 y Burial site 1600 km per

Agncultural usage rate 2500 m2 per person Fatal 3.8e-08 per km

REFERENCE FACILITY SS Manuf-Structures

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

6.53e+04 1.00e+02 6.00e401 3.00e+01 2.50e+01 1.50e+01 1.00e+00 1.00c400 1.00e+00

Initial Dose Rate (mrem'y) 3.16e-01 1.71e-03 1.02e-03 5.12c-04 427c-04 2.56e-04 1.71e-05 1.73e-05 1.73e-05 ,

.d Cumulative risk
9
y a. Buildingoccupancy # persons 1 Facility area 6,000 fl2
A

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

<

Colicctive mortality 3.16e-01 1.71e-03 1.02e-03 5.12e41 4.27e-04 2.56e-04 1.71e-05 1.73c-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 633e-01 3.41c-03 2.05c-03 ! .02e-03 8.53e44 5.12e-04 3.41e-05 3.46e-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 9.49e-01 5.12c-03 3.07e-03 1.54c4)3 128e-03 7.68cos j 5.12e-05 5.19c-05 5.19e-05

II. Performing Decon - Mortality for Radiation Exposure

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

:

!
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Tcble B.54.9 Impact cnd Cost Cdcciations - SS M=1ct:rer
Structures Case 3

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 0200

'
Collective mortality 0 6.10e-05 6.10e45 6.10c45 6.10e-05 6.10e-05 820e-05 8.20e-05 1.00e-04

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 8.70c-02 person-rem

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 (fl^3) 0 107 107 107 107 107 118 118 129
,

i

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

0 435e-05 435c-05 435c-05 435c-05 435c-05 435e-05 435c-05 435e-05tc Collective mortality
|

tD
63 REFERENCE FACILITY SS Manuf-Structures

!oo
IV. Performing Decon - Mortality for Accidents

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

Biof:34 pnon-h 0 0 0 0 0 0 0 0 0
L

Surfaces person-h 0 212 212 212 212 212 284 284 356

Colixtive mortality 0 8.90e-06 8.90e-06 8.90e-06 8.90e-06 8.90e-06 1.19e-05 1.19e-05 1.50e-05

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Total shipments (no washing) 0 1 1 1 1 1 1 1 1

*C Total distance (km) 0 1,600 1,600 1,600 1,600 1,600 1,600 1,600 1,600

O Collective mortality 0 6.08e-05 6.08e-05 6.08c-05 6.08e-05 6.08e-05 6.08e-05 6.08c-05 6.08e-05

5
4
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Z i
C Table B.54.10.1

'

$
9 Sununary Costs for SS Manuf(SM) j

Z Structures Case 3 -

g Disposal Cost- $50/ft3
.

Residual Dose Limit Facility
Survey TOTAL(mg.) %

i
100 S0.029 $0.02? $0.056

60 $0.029 S0.027 S0.056 !

30 50 029 $0.027 S0.056

25 $0.029 $0.027: 50.056
,

c

15 $0.029 50.027' S0.056

5 10 $0.040 50.027' $0.067 i
?'
$ 3 S0.040 S0.027' S0.067
*

;

I $0.050 50.027' 50.077 i

t,

i
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Table B.55.2
i

Statistical Mortality - Rare Metal Extraction Facility
Structures Case I !

I

t

Mortality from Radiation Exposure Mortality from Accidents *

Resi.lual Dose Limit
* Short Term FatalitiesWorking Perform Transport Perform Transport T,E >&Onsite Decon Waste Decon Waste

Transportation) ,

100 1.79e+00 239c-03 2.03c-04 3.49e-04 8.51e44 1.79e+00 3.79e-03 -

!

60 1.07e+00 239e-03 2.03c-04 3.49e-04 8.51e-04 1.07e+00 3.79e-03

9 30 536e-01 239e-03 2.03e-04 3.49e-04 8.51c44 539e-01 3.79e-03 '

t2 L,

h 25 4.02e-04 431e-03 2.47e44 6.29e-04 1.03c-03 6.62e-03 6.22e-03
D

15 4.02c-04 431e-03 2.47e44 6.29c44 1.03c-03 6.62e-03 6.22c-03
,

10 4.02e-04 431e-03 2.47e-04 6.29e-04 1.03c-03 6.62e-03 6.22e-03

3 4.02e-04 431e-03 2.47e-04 6.29eet 1.03c-03 6.62e-03 6.22e-03

1 4.02c-04 431e-03 2.47c-04 6.29c44 1.03e-03 6.62c-03 6.22e-03
,
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tr Table B.55.3 Impact and Cost Calculations - Rare Metal Extraction Facility

[ Structures Case 1

Io GENERIC ASSUMPTIONS:
.

Fatal cancer risk rate 5.00e44 per rem Fatal work 42e-08 per

Exposure duration 70 y Burial site 1600 km per

|Agricultural usage rate 2500 |m2 per Patal 3.8e48 per km

REFERENCE FACILITY Rare Metal Extraction Facility-Structures

Residual Dose Limit (mrem /y) Ncne 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem /y) 1.97e+05 !.00e+02 6. doe +01 3.00e+01 2.25c-02 2.25e-02 2.25e-02 2.25e-02 225c42

CC Cumulative risk ,6.89e+00 3.50e-03 2.10e-03 1.05e-03 7.88e47 7.88e-07 7.88e47 7.88e-07 7.88e-07

Y
W L Working Onsite-Mortality for Radiation Exposure
$

a. BuiMing occurr.cy # persons 500 Facility area 150,000 ft2

Resdsal Dose Limit (mrem /y) None 100 60 30 25 15 10 3 i

Collective mortality 3.44c+03 1.75e+00 1.05e+00 5.25e-01 3.94c-04 3.94e-M 3.94e-04 3.94e-04 3.94c-04

b. Buildingrenovation # persons 10

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

Collective mortality 6.89e+01 3.50e-02 2.10e-02 1.05c-02 7.88e-06 7.88e-06 7.88c-06 7.88e-06 7.88e46

c. Total for working onsite

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

Collective mortality 3.51e+03 1.79e+00 1.07e400 5.36e-01 4.02e-04 4.02e-04 4.02e-04 4.02e-04 4.02e-04

IL Performing Decon - Mortality for Radiation Exposure

____- _ - _. -. . _ _ _ _ _ _ _ _ _ - _ - - _ _ - _ _ _ _ _ _ - - _
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.

Table B.55.3 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 1

,

Residual Dose Limit (mrem.9) Nonc 100 60 30 25 15 10 3 1

Surfaces person-rem 0 4.783 4.783 4.783 8.623 8.623 8.623 8.623 8 623

Collectin mortality 0 239e-03 239e-03 239e-03 431e-03 431e-03 431e-03 431c-03 431e43

III. Transporting Waste - Mortality for Radiation Exposure

Waste shipment exposure 2.90e-02 person-rem per shipment

Residual Dose Limit (mrem'y) Nonc 100 60 30 25 15 10 3 1

Surfaces voleme(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 0.406 0.406 0.406 0.493 0.493 0.493 0.493 0.493

Y Collective mortality 0 2.03c-04 2.03c-04 2.03c-04 2.47c-04 2.47e-04 2.47e-04 2.47e-04 2.47e-0A
$

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 8.304 8,304 8,304 14,971 14,971 14,971 14,971 14,971
'

Collective mortality 0 3.49e-04 3.49e41 3.49e44 629e-04 629e-04 629c-04 629e-04 629e-04

V. Transporting Waste - Mortality for Accidents

i

Residual Dose Limit (mrem /y) None 100 t '' 30- 25 15 10 3 1,

Total shipments (no washing) 0 14 14 14 17 17 17 17 17
2

,

C" Total distance (km) 0 22,400 22,400 22,400 27,200 27,200 27,200 27,200 27,200
'd:

[ Collective mortality 0 8.51e-04 8.51e-04 8.51e-04 1.03c-03 1.03e-03 1.03e-03 1.03e43 1.03e-03
s
8

'm

,

- - . . _ . . _ . _ . . _ . . _ - _ _ _ - - - - . - - . _ _ - - _ _ _ _ _ _ - - _ - _ _ -. - _ _ _ _ _ _ . _ - _ _ _ _ - _ _ _ _ _ - _ - - _ - _ _ _ _ - _ -_
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Z
C
h
a Table B.55.4.1

k
y Summary Costs for Rare Metal Extraction Facility ($M)

Structures Case 1
Disposal Cost - $50/ft3

** *
Facility Decon Survey TOTAL

100 S1281 $0.096 S1377

60 $1281 S0.096 S1377

30 $1.281 $0.096 $1377

.W 25 $2.277 $0.119 S23 %
CU

h 15 $2277 50.123 $2.400
w

10 $2277 $0.123 S2.400

3 52277 $0.197 $2.474

1 S2277 $0.197 $2.474

i

!

t

s

f

;

_ _ _ - _ _ - _ _ _ _ _. - - - - -- .-- . _ _ _ _ - _ _ - - _ .



- _ _ _ _ _ - . . . - . - - - - - _ - _ _ _ _ _ - - - - - _ _ - - - - _ _ - - _ _ _ - - - - - - - - - _ - _ _ _ _ - - - - - - - - _ _ _ _ - _ - _ - - - - _ .--

;
!

'i
'

l
i

Table B.55.4.2 !
'{

t

Summary Costs for Rare Metal Extraction Faciuty (SM) !

Structures Case I [
; Disposal Cost - $350/ft3 -t

i
+

ResidualDose Limit
Facility Decon Survey TOTAL i<->>

!

100 $2.797 $0.096 $2.893 ;
P

60 $2.797 $0.096 S2.893 ,'

|

30 $2.797 S0.096 $2.893 ' y
-

; I

W 25 54.146 $0.119 54265 |
im

h f15 54.146 $0.123 $4.269
w

10 $4.146 S0.123 $4.269
'

i

3 $4.146 $0.197 $4.343 !
i

1 $4.146 $0.197 $4343 .
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$ Table B.55.5 <

O i
: ~

A

.8 Statistical Mortality - Rare Metal Extraction Facility
Structures Case 1

Mortality from Radiation Exposure Mortality fmm Accidents

Residual Dose Limit
(mrem /yr) Short Term Fatalities

Working Perform Transport Perform Transport TOTAL (Decon &
Onsite Decon Waste Decon Waste Tmp% i

!

100 1.79e+00 239e-03 2.03e-04 3.49c-04 8.51eet 1.79e+00 3.79e-03
,

60 1.07e+00 239e-03 2.03e-04 3.49e-04 8.51e-04 1.07e+00 3.79e-03

30 536c-01 239e-03 2.03e44 3.49c-04 8.51e-04 539e-01 3.79e-03 >

-Y i

U 25 446c-01 239e-03 2.03e-04 3.49eet 8.51e-04 4.50e41 3.79e-03
4

15 4.02c-04 431e.03 2.47eet 6.29c44 1.03e-03 6.62e-03 622c-03 |

10 4.02c44 431e-03 2.47e-04 629e44 1.03e-03 6.62e-03 622e-03 [

3 4.02e44 431e-03 2.47eet 629e-04 1.03c-03 6.62e-03 6.22c-03
i

1 4.02 cot 431e-03 2.47e-04 6.29e-04 1.03c-03 6.62e-03 622e-03 !

I

i

!
t

:

s

4

?

I
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Table B.55.6 Impact and Cost Calculations - Rare Metal Extraction Facility

GENERIC ASSUMPTIONS:

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

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Ran Metal Extraction Facility-Structures

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

Initial Dow Rate (mrem'y) 1.97e+05 1.00e+02 6.00e+01 3.00e+01 2.50e+01 2.25c-02 2.25c-02 2.25e-02 2.25e 02

Cumulative nsk 6.89e+00 3.50e-03 2.10c-03 1.05c-03 8.75c-04 7.88e-07 7.88e-07 7.88e-07 7.88e-07
tD
'g 1. Working Onsite - Mortality for Radiation Exposurcg

$2
g a. Buildingoccupancy # persons 500 Facility area 150,000 ft2

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 3.44c+03 1.75c+00 1.05e+00 5.25c-01 4.38c-01 3.94e-04 3.94c-04 3.94c-04 3.94 cot

b. Building renovation # persons 10

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

Collective mortality 6.89e+01 3.50e-02 2.10e-02 1.05c4)2 8.75c-03 7.88e-06 7.88e-06 7.88e-06 7.88e-06

c. Total for working onsite

F esidual Dose Limit (mrem /y) Nonc 100 60 20 25 15 10 3 1

Collective mortality 3.51e+03 1.79e+00 1.07e+00 5 46c-01 4.46c-01 4.02e-04 4.02e-04 4.02c-04 4.02c-C4
M
IT1 II. Performing Decon - Mortality for Radiation ExposureQ
k Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 1

$

___ ___ ____-_-_ _ ___-- __ _ _ _ - _ - _ ______ _______--_-__ . - . ._ ..

-. ___-_ _-



2:
C Table B.55.6 Impact and Cost Calculations - Rare Metal Extraction Facility
$

Surfeces person-rem 0 4.783 4.783 4.783 4.783 8.623 8.623 8.623 8.623

@ Collective mortality 0 239c03 239e-03 239e-03 239c-03 431c-03 431c-03 431e03 431e-03
ch

IIL Transporting Waste - Mortahty for Radiation Exposure

Waste shipment exposure 2.90e-02 person-rem per shipment

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces volume (fl^3) 0 0 0 0 0 6232 6232 6232 6232

Building waste shipments 0 14 14 14 14 17 17 17 17

Buildmg waste person-rem 0 0.406 0.406 0.406 0.406 0.493 0.493 0.493 0.493

Collective mortality 0 2.03e-04 2.03e-04 2.03c44 2.03c-04 2.47c-04 2.47e-04 2.47c-04 2.47e-04

CD REFERENCE FACIIMY Rare Metal Extracten Facility-Structures
td
da IV. Performing Decon - Mortality for Accidents

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

Surfaces person-h 0 8304 8J04 -8304 8304 14,971 14,971 14,971 14,971

Collective mortality 0 3.49e-04 3.49e.04 3.49e-04 3.49e-04 629e04 6.29c.04 6.29e-04 6.29c 04

V. Transportmg Waste - Mortality for Accidents

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

Total shipments (no wnshing) 0 14 14 14 14 17 17 17 17

Total distance (km) 0 22,400 22,400 22,400 22,400 27,200 27,200 27,200 27,200

Collective mortality 0 8.51c 04 8.51c-04 8.51c-04 8.51e-04 1.03c-03 1.03e-03 1.03e-03 1.03e-03

_ _ _
_ .__ - _ . - -_- - - _ _ _ - _ - _ _ .
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Table B.55.7.1 -

Summary Costs for Rare Metal Extraction Facility (SM)
i Structures Came 1

Disposal Cost - $50/ft3

**
Facility Decon Survey TOTAL

100 $1.281 $0.096 S1377
3

60 51.281 30.096 SI377

30 $1.281 S0.096 SI377
1,

25 51.281 S0.119 $1.400
.

15 $2.277 $0.123 $2.400
e

10 $2.277 $0.123 $2.400

3 $2.277 $0.197 52.474
i

I $2.277 S0.197 $2.474

L
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Table B.55.7.2

*g Summary Costs for Rare Metal Extraction Facility (SM)
Structures Case 1

Disposal Cost - 5350/ft3

RW
Facility Decon Survey TOTAL

100 52.797 $0.096 S2.893

60 S2.797 S0.096 $2.893

30 S2.797 S0.096 $2.893

25 S2.797 $0.119 $2.916

15 $4.146 S0.123 S4.269

a
10 S4.146 $0.123 S4.259

3 54.146 50.197 S4.343

1 $4.146 $0.197 $4343

|

|
t

I

|
; -
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Table B.55.8
?

t

Statistical Mortality - Rare Metal Extraction Facility
Structures Case 1

Mortality from Radiation Exposure Mortality from Accidents .

i

Residual Dose Limit
'

(mrem /yr) Short Term Fatalities
Working Perform Transport Perform Transport TOTAL (Decon & L

Onsite Decon Waste Decon Waste ;.

Transportation) t

'
100 1.79e+00 239e-03 2.03e-04 3.49e-04 8.51c-04 1.79e+00 3.79e-03

.

60 1.07c400 239c43 2.03e44 3.49e-04 8.51e-04 1.07e+00 3.79c-03

5 !

y 30 536e-01 239c-03 2.03e41 3.49e-04 8.51c-04 539e-01 3.79e-03

$>

$ 25 4.46e-01 239e-03 2.03c-04 3.49e-04 8.51eet 4.50e-01 3.79e-03

15 2.68e-01 239e.03 2.03c-04 3.49e-04 8.51eet 2.72e-01 3.79e-03

10 4.02e-04 431e-03 - 2.47c-04 629e-04 1.03c-03 6.62e-03 6.22e-03 '

3 4.02e-04 431c-03 2.47c41 6.29e-04 1.03c-03 6.62c-03 622e43
r

1 4.02e-04 431c.03 2.47e44 6.29c41 1.03e-03 6.62c-03 6.22e-03
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g Table B.55.9 Impact and Cost Calculations - Rare Metal Extraction Facility
m Structures Case 1
9
E GENERIC ASSUMPTIONS:
$

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

Exposure duration 70 y Burial site 1600 km per

Agncultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Rare

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

Initial Dose Rate (mrem /y) 1.97e+05 1.00e+02 6.00c+01 3.00c+01 2.50e+01 1.50e+01 225e-02 2 25e-02 2.25e-02

Cumulative risk 6.89e+00 3.50e-03 2.10e-03 1.05c-03 8.75c-04 525e-04 7.88e-07 7.88e-07 7.88e-07
tU
b L Working Onsite - Mortality for Radiation Exposure
a i

@ a. Building occupancy # persons 500 i Facility area 150,0 m fl2

Residual Dose Limit (mrem /y) None 100 60 30 22 15 10 3 I

Collective mortality 3.44e+03 1.75c+00 1.05e+00 525c-01 438e-01 2.63e41 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 89e+01 3.50e-02 2.10e-02 1.05e-02 8.75e-03 525c-03 7.88e-06 7.88e-06 7.88e-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 1.79e+00 1.07e+00 536e-01 4.46e-01 2.68c-01 4.02e-04 4.02e-04 4.02e-04g

IL Performing Decon - Mortality for Radiation Exposure

Residual Dose Limit (mrem'y) Ncne 100 60 30 25 15 10 3 I

. _ _ _ _-_
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Table B.55.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case i

Surfaces person-rem 0 4.783 4.783 4.783 4.783 4.783 8.623 8.623 8.623

Collective mortality 0 239c-03 239e-03 239e-03 , 239e-03 239c43 431e-03 431c-03 431e-03

III.Transporti 3 Waste - Mortality for Radiation Exposure

Waste shipment exposure 2.90e-02 person-re

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces volume (fl^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 0.406 0.406 0.493 0.493 0.493

g Collective mortality 0 2.03c-M 2.03e-M 2.03e-04 2.03e-M 2.03e-04 2.47e-04 2.47e-04 2.47e-04

REFERENCE FACILITY Rare Metal Extraction Facility-Structures
O

.

IV. Performing Decon - Mortality for Accidents~

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces person-h 0 8.304 8,304 8,304 8,304 8,3M 14,971 14,971 14,971

Collective mortality 0 3.49e-04 3 49c-04 3.49c-04 3.49e-04 3.49c-04 6.29c-04 6 29e-04 6.29e-04

V. Transporting Waste - Mortality for Accidents

Residu21 Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 - 3 1

Total shipments (no washing) 0 14 14 14 14 14 17 17 17

Total distance (km) 0 22,400 22,400 22,400 22,400 22,400 27,200 27,200 27,200
Z
C Collective mortality 0 8.51e-04 8.51e-04 8.51e-04 8.51e-04 8.51e-04 1.03c-03 1.03c-03 1.03e-03

9
I
8
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Table B.56.2

Statistical Mortality - Rarr Metal Extraction Facility
Structures Case 2

Matality from Radiation Exposure Mortality fmm Accidents
Residual Dose Limit

Working Perform Transport Perform Transport
TOTAL (I &Onsite Decon Waste Decon Waste

TesWW
100 1.75e-01 239c-03 2.03c-04 3.49e-04 8.51e-04 1.79c-01 3.79e-03

60 1.05e-01 239e-03 2.03e-08 3.49e-04 8.51c-04 1.09e-01 3.79c-03

30 525e-02 239e-03 2.03c-04 3.49e-04 8.51c-04 5.63e-02 3.79e-03'

L
o 25 3.94c-05 431e-03 2.47e-04 6.29e-04 1.03e-03 626e-03 6.22e-03u

15 3.94e-05 431e-03 2.47e-04 629c44 1.03e-03 6.26e-03 6.22e-03

10 3.94e-05 431e-03 217c-04 629e44 1.03e43 626e-03 622e-03

3 3.94c-05 431e-03 2.47e-04 629e-04 1.03e-03 626e-03 622c-03

1 3.94e-05 431e-03 2.47c-04 629e-04 1.03e-03 6.26e-03 622c-03
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C
$ Table B.56.3 Impact and Cost Calculations - Rare Metal Extraction Facility
9
E GENERIC ASSUMFFIONS:
$

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

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILTTY Rare Metal Extraction Facility-Structures

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

Initial Dose Rate (mremly) 1.97e+05 1.00e+02 6.00e+01 3.00e+01 2.25e-02 2.25c-02 225c-02 2.25e-02 2.25e-02

Cumulative risk 6.89e+00 3.50e-03 2.10e-03 1.05e-03 7.88e-07 7.88e-07 7.88e-07 7.88e47 7.88e-07

td
'm 1. Working Onsite - Mortality for Radiation Exposurc

h
@ a. Building occupancy # persons 40 Facility area 150,000 ft2

Residual Dosc Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Collective mortality 2.76e+02 1.40e-01 8.40c42 4.20e-02 3.15e-05 3.15e-05 3.15e-05 3.15e-05 3.15e-05

b. Building renovation # persons 10

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

Collective mortality 6.89e+01 3.50c-02 2.10c42 1.05e-02 7.88e-06 7.88e4 7.88c-06 7.88e-06 7.88e-06

c. Total for working onsite

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

Collective mortality 3.44e+02 1.75c-01 1.05e-01 5.25c-02 3.94c-05 3.94c-05 3.94c-05 3.94c-05 3.94e-05

II. Performing Decon - Mortality for Radiation Exposure

. _ .
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Table B.56.3 Impact and Cost Calculations - Rare Metal Extraction Facility

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces person-rem 0 4.783 4.783 4.783 8.623 8.623 8.623 8.623 8.623

Collective mortality 0 239c43 239e-03 239c-03 431c-03 431e-03 4 31e-03 431c-03 431e-03

III. Transpo ting Waste - Mortahty 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 (11^3) 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 0.406 0.406 0.406 0.493 0.493 0.493 0.493 0.493

CD Collective mortality 0 2.03c-04 2.03c-04 2.03e-04 2.47c-04 2.47c-04 2.47e-04 2.47e-04 2.47c-04
CD
h REFERENCE FACILITY Rare Metal Extraction Facility-Stmetures
O

IV. Performing Decon - Mortality for Accidents

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

Surfaces person-h 0 8,304 8,304 8,304 14,971 14,971 14,971 14,971 14,971

Collective mortality 0 3.49e-04 3.49e-04 3.49e-04 629e-04 629e-04 6.29e-04 629e-04 629c-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 22,400 22,400 22,400 27,200 27,200 27,200 27,200 27,200
7

Collective mortality 0 8.51e44 8.51e-04 8.51e-04 1.03c-03 1.03e-03 1.03e-03 1.03e-03 1.03e-03

9
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'2
C
h
a Table B.56.5 -

k
Statistical Mortality - Rare Metal Extraction Facility

Structures Case 2

Mortality from Radiation Exposure Mortality from Accidents
Residual Dose Limit

"" Short Term FatalitiesWorking Perform Transport Perform Transport
#Onsite Decon Waste Decon Waste

Transportation)

100 1.75c-01 239e-03 2.03c-04 3.49e-04 8.51eet 1.79e41 3.79e-03

60 1.05c-01 239c-03 2.03c-04 3.49e-04 8.51e-04 1.09e-Ol 3.79e-03

30 525c-02 239e-03 2.03 cot 3.49c-04 8.51eet 5.63c-02 3.79e-03

| 25 438c-02 239c-03 2.03e-04 3.49e-04 8.51 cot 4.75e-02 3.79e-03. o

15 3 94c-05 431c-03 2.47eet 6.29c-04 1.03e43 626e-03 622e-03

10 3.94c-05 431c-03 2.47e-04 6.29eet 1.03c-03 626e-03 6.22e-03

3 3.94c-05 431c 03 2.47eet 629e-04 1.03e-03 626c-03 6.22c-03

1 3.94e-05 431c-03 2.47e-04 629eet 1.03e-03 626c-03 622e-03

. . _ _ . . - _ .
.
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Table B.56.6 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 2

GENERIC ASSUMITIONS:

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

Exposure duration 70 y Burial site 1600 km per

Agricultural usage rate 2500 m2 per Fatal 3.8e-08 per km

REFERENCE FACILITY Rare Metal Extraction Facility- Structures

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

Initial Dose Rate (mrem /y) 1.97e+05 1.00e+02 6.00e+0 ! 3.00e+01 2 50c+01 2.25e-02 2.25e-02 2.25c-02 2.25c-02

(22 Cumulative risk 6.89e+00 3.50e-03 2.10e-03 1.05e-03 8.75e-04 7.88e-07 7.88e-07 7.88e-07 7.88c-07
'tIf

I. Working Onsite - Mortality for Radiation Exposure

a. Building occupancy # p-rsons 40 Facility area 150,000 ft2

Residual Dose Limit (mrene) Nonc 100 60 30 25 15 10 3 1

Collective mortality 2.76e+02 1.40e-01 8.40e-02 420e-02 3.50c-02 3.15e-0) 3.15e-05 3.15c-05 3.15e-05

b. Building renovation # persons 10

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

Collective mortality 6.89e+01 3.50c-02 2.10e-02 1.05c-02 8.75c-03 7.88c-06 7.88e-06 7.88c-06 7.88c-06

c. Total for working onsite

lResidual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 I

h Collective monality 3.44c+02 1.75e-01 1.05c-01 525e-02 4.38c-02 3.94e-05 3.94e-05 3.94e-05 3.94e 05
O

II. Performing Decon - Mortality for Radiation Exposure .

$

.. .. . .
. - _ _

. . _ _ _ - . .. _
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Z
C Table B.56.6 Impact and Cost Calculations - Rare Metal Extraction Facility
b Structures Case 29
E Residual Dose Limit (mrem /y) None 100 60 30 25 15 10 3 1$ -

Surfaces person-rem 0 4.783 4.783 4.783 4.783 8.623 8.623 8.623 8.623

Collective mortality 0 239e-03 239e-03 239e-03 239e-03 431c-03 431c-03 431e-03 431e03
I
'

IIL 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 (fP3) 0 0 0 0 0 6232 6232 6232 6232

Building waste shipments 0 14 14 14 14 17 17 17 17

g Building waste person-rem 0 0.406 0.406 0.406 0.406 0.493 0.493 0.493 0.493

Collective mortality 0 2.03e-04 2.03e44 2.03e-04 2.03c-04 2.47e-41 2.47e-04 2.47e-04 2.47e-04

b REFERENCE FACILITY Rare Metal Extraction FaciHty-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 8,304 8,304 8,304 8,304 14,971 14,971 14,971 14,971

Co!!cetive mortality 0 3.49e-04 3.49e-04 3.49c-04 3.49c44 629c-04 629e-04 629e-04 6.29c44

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (rnrem/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 22,400 22,400 22,400 22A20 27,200 27,200 27,200 27,200

Collective mortality 0 8.51e44 8.51e-04 8.51e-04 8.51e-04 1.03c-03 1.03e-03 1.03e-03 1.03e-03

_ _ _ _ _ _ . . . . . . . . .- . .
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% Table B.56.9 Impact and Cost Calculations - Rare Metal Extraction Facility
m Structures Case 29
h GENERIC ASSUMPTIONS:
ch

Fatal cancer risk rate 5.00e-04 per rem Fatal work rate 4.2e-L3 per person-h

,

Exposure duration 70 y Burial site distance 1600 km per shipment

Agricultural usage rate .2500 m2 per person Fatal transport rate 3.8e-08 per km

REFERENCE FACILTTY Rare Metal Extraction Facility-Structures

Residual Dose Limit (mremiy) Nonc 100 60 30 25 15 10 3 1

Initial Dose Rate (mrem'y) 1.97e+05 1.00e+02 6.00e+01 3.00c+01 2.50e+01 1.50c+01 2.25c-02 2.25e-02 225c-02

Cumulative risk 6.89e+00 3.50e-03 2.10e-03 1.05e-03 8.75e-04 525e-04 7.88e-07 7.88e-07 7.88e-07
CD

p I. Working Onsite - Mortality for Radiation Exposure
A

E a. Building occupancy # persons 40 Facility area 150,000 112

Residual Dose Limit (mrem.'y) None 100 60 30 25 15 10 3 I

CoIIective mortality 2.76e+ 02 1.40e-01 8.40c-02 420e-02 3.50e-02 2.10e-02 3.15e-05 3.15e-05 3.15c-05

b. Buildingrenovation # persons 10

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

i Collective mortatity 6.89e+01 3.50e 02 2.10e-02 1.05e-02 8.75e-03 525c-03 7.88e-06 7.88e-06 7.88c-06

c. Total for working onsite

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

Collective mortality 3.44e+02 1.75e-01 1.05c-01 525e-02 4.38e-02 2.63e-02 3.94e45 3.94e-05 3.94e-05

11 Performing Decon - Mortality for Radiation Exposure

-"
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Table B.56.9 Impact and Cost Calculations - Rare Metal Extraction Facility
Structures Case 2

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces person-rem 0 4.783 4.783 4.783 4.783 4.783 8.623 8.623 8.623

CoHective mortality 0 239e-03 239e-03 239c-03 239c-03 239e-03 431e-03 431e-03 431e-03

III. Transporting Waste - Mortahty for Radiation Exposure

Waste shipment exposure 2.90e-02 person-rem per shipment

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

Surfaces volume (fl^3) 0 0 0 0 0 0 6232 6232 6232

Building waste shipments 0 14 14 14 14 14 17 17 17

Building was:e person-rem 0 0.406 0.406 0.406 0.406 0.406 0.493 0.493 0.493

f Collective mortality 0 2.03e-04 2.03e-04 2.03e44 2.03e-04 2.03e-04 2.47e-04 2.47e-04 2.47e44

D REFERENCE FACILITY Rare Metal Extraction Facility- Structures

IV. Performing Decon - Mortality for Accidents

Residual Dosc Limit (mrem /y) Nonc 100 60 30 25 15 10 3 1

Surfaces person-h 0 8,304 8304 8,304 8,304 8,3 M 14,971 14,971 14,971

Collective mortality 0 3.49e-04 3.49c48 3.49e-04 3.49e-04 3.49c-04 629e-04 6.29c44 6.29c-04

V. Transporting Waste - Mortality for Accidents

Residual Dose Limit (mrem /y) Nonc 100 60 30 25 15 10 3 I

Total shipments (no wnshing) 0 14 14 14 14 14 17 17 17
*Z
C Total distance (km) 0 22,400 22,400 22,400 22,400 22,400 27,200 27,200 27,200
W

] Collective mortality 0 8.51c-04 8.51c-04 8.51e-04 8.51e-04 8.51e-04 1.03c-03 1.03e-03 1.03e-03

$
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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.

NUREG-1496 B.C-2
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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 stmetures.

Analysis of the effects on these environmental components is qualitative because radionuclide
impact analysis on human health will usually bound the impact on biota, and because the
range of residual dose criteria being considered in this GEIS is well below the exposures
where effects were observed on biota (SC&A,1993a). Also, issues related to biota may be
very site-specific and will need to be addressed in an EIS prepared for a specific facility.

5.3.1.1 Plants.

Decontamination.

Soils and vegetation would be removed to depths of a few inches to a foot or more at a few
hundred sites. Areas affected range from a few hundred square feet to 300 acres of land
surface. After excavation to acceptable levels of residual radiation, the disturbed areas
would be revegetated. These effects would be local and temporary. It is expected that most

B.C-3 NUREG-1496
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i vegetation involved would be grasses, forbs, and shrubs, and successful reestablislunent
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. i

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 comp: ted.

Post-decommissioning.
4

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':.. 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
residual dose levels of 100 mrem /yr or less.

5.3.1.3 Birds.

Decontamination.

Earth removal activities would displace any birds living or foraging on a few hundred square
feet to 300 acres of land surface at several hundred sites. Soil removal during the nesting
season could result in loss of eggs or nestlings. These effects would be local and temporary.
It is expected that the ground nesting field birds would be most affected. Habitat and
populations would soon re-establish to former levels.

Post-decommissioning.

The radiosensitivity of wild birds appears to range from about 400 to > 1000 R for acute
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 we:i as the fact that wild birds appear to be less radiosensitive than
humans, no discernible effects on individual wild birds or populations are expected at
residual dose levels of 100 mrem /yr or less.

5.3.1.4 Reptiles and Amphibians.

Decontamination.

Earth removal activities would result in loss or displacement of any reptiles and amphibians
living or foraging on a few hundred square feet to 300 acres of land surface at several
hundred sites. These effects would be local and temporary. Habitat and populations would
soon re-establish to former levels.

Post-decommissioning.

While there are few studies of the radiosensitivity of reptiles and amphibians, available data
suggest that they may be somewhat less sensitive than birds and mammals, though there
appears to be some overlap. At chronic radiation exposure of
~2 R/ day over a period of 1 to 2 years, females of two long-lived species of lizards became
sterile and populations drifted toward extinction. Another species showed no effects on life
spans, age distributions, and sex ratios after 5 years of exposure. Results from another
experiment suggest impaired reproduction in several species of lizards after exposures of 1 to
5 rad / day over a 5-year period; many survivors lacked ovaries and many males were sterile

B.C-5 NUREG-1496
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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-decommissioning.

A review by O' Brian and Wolfe (1964) indicated that lethal doses for insects were generally
in excess of 10,000 R. The exposures discussed in the review are many orders of magnitude
higher than the maximum residual levels contemplated in the proposed standards; no
discernible effects on individual invertebrates or populations are expected at residual dose
levels of 100 mrem /yr or less.

5.3.2 Socioeconomic Environments

Human social, cultural, and economic institutions exist in the vicinity of the nuclear facility
during the time that the facility is operating. These institutions could be affected by specific
decommissioning actions and the alternative regulatory approaches being considered, and new
social, cultural, and economic institutions may come to exist following license termination.
The analysis of the impacts on these environments is qualitative because, for the range of
doses being considered, the differential impact on these institutions is not significant. Also,
the socioeconomic impacts will be very site-specific and do not lend themselves to generic
analysis. The GEIS does not specifically include the impacts on Native American tribal land
use. This GEIS evaluation is based on reference facilities, which means that the average or
most typical case is characterized. Tribal use is very specific, and impacts can most properly
be assessed on a case-by-case basis. Impacts on Native American tribal use of site lands
would be better addressed in an Environmental Impact Statement or Environmental
Assessment for a specific facility at the time of decommissioning of that facility.

Decontamination.

Decontamination activities at major facilities will require teams of nuclear professionals and
construction workers for periods of several months to several years; this work will be carried
out by the existing workforce and/or through contracting. At some sites, there may be a
temporary influx of construction crews for major demolition and earthmoving work. This
may result in temporary increases in local populations, traffic, and demands on community

i
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services. The incremental impact in the person-hours spent working on site attributable to
the alternate residual dose criteria being considered is generally small compared to the total
amount of labor involved in a decommissioning.

Post-decommissioning.

Socioeconomic effects could occur locally ifland use restrictions precluded future industrial
or commercial development'of the site and no alternate lands were available locally. Certain !

land uses such as housing, schools, etc., may be precluded at the higher proposed levels of '
residual radiation. This could result in the site being dedicated to non-occupancy uses such
as parking lots, green belts, or open space. These effects will depend on the specific
location and local land availability. Site-specific environmental analyses will be prepared for
sites where post-decommissioning land uses are restricted.

5.3.3 Physical Environment

The physical environment (water, noise levels, air quality, aesthetics, and low-level waste
capacity) could be affected by specific decommissioning actions and the alternative regulatory
approaches being considered as part of license termination. Except for low-level waste
capacity, analysis of the impacts on these components is qualitative because, for the range of
doses being considered, the differential impact on these physical environments is not
significant. Also, most of these impacts will be very site-specific and do not lend themselves
to generic analysis. However, quantitative analysis of the adequacy and utilization of low-
level waste capacity is provided.

5.3.3.1 Noise and Aesthetics.

Decontamination.

Levels of noise attributable to decontamination work will generally be comparable to the
normal industrial activities previously carried out at the sites.

Post-decommissioning.

No incremental noise or aesthetic effects will be attributable to the alternative residual dose
criteria being considered. Such effects could result from any subsequent uses of the sites but
cannot be predicted at this time.

5.3.3.2 Water Resources.

The specific environmental review of impacts on the water resources at a site would be
considered in detail in a site-specific environmental statement or assessment. The following
is a generic discussion of water resources as it relates to possible incremental impacts from
alternate dose criteria.

B.C-7 NUREG-14%
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Surface Water.
L

At some sites, small areas of ponded surface waters will require decontamination, usually by
evaporation. Thet,e 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. :i

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 follo_w 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

I considered should be small based on the type of activities to be carried out and the methods
used for controlling emissions.

.

i

)
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