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Abstract:

This Final Environmental Impact Statement (EIS) addresses six general alternative systems for the
loading, storage, transport, and possible disposal of naval spent nuclear fuel following
examination. It supersedes the Draft Environmental Impact Statement for a Container System for
the Management of Naval Spent Nuclear Fuel dated May 1996.

This EI'S describes environmenta impacts of 1) producing and implementing the container
systems (including those impacts resulting from the addition of the capability to load the
containers covered in this EIS in dry fuel handling facilities at |daho National Engineering
Laboratory (INEL)), 2) loading of naval spent nuclear fuel at the Expended Core Facility or at the
|daho Chemical Processing Plant with subsequent storage at INEL, 3) construction of a storage
facility (such as apaved area) at aternative locations at INEL, and 4) loading of containers and
their shipment to a geologic repository or to a centralized interim storage site outside the State of
Idaho once one becomes available. Asindicated in the EIS, the systems and facilities might also
be used for handling low-level radiological waste categorized as special case waste.

Asidentified in the Draft EIS, the following factors were considered in selecting a preferred
alternative in this Final EIS: public comments, protection of human health and the environment,
cogt, technical feasibility, operationa efficiency, regulatory impacts, and storage or disposal
criteriawhich may be established for arepository or centralized interim storage site outside the
State of Idaho. Based on evaluation of these factors, the Navy’ s preferred alternative for a
container system for the management of naval spent fuel is a dual-purpose canister system. The
primary benefits of a dual-purpose canister system are efficiencies in container manufacturing and
fuel reloading operations, and potential reductions in radiation exposure.



Abstract (Cont’d) 2

This EIS evaluates options for a dry storage facility for naval spent nuclear fuel, including existing
facilitiesat INEL and currently undevel oped locations potentially not above the Snake River
Aquifer. The Navy’s preferred aternative for a dry storage location for naval spent nuclear fuel is
to utilize either a site adjacent to the Expended Core Facility at the Naval Reactors Facility or a
site at the Idaho Chemical Processing Plant at INEL. These locations offer several important
advantages, including aready existing fuel handling facilities and trained personnel. In addition,
use of these INEL facilities would protect previously undisturbed areas, devel opment of these
undisturbed sites would incur increased environmental impacts while offering no environmental
advantage.

This Final EIS includes public comments received on the Draft EI'S and responses to those
comments. Throughout the document, text revisions and modifications that have occurred since
publication of the Draft EIS are indicated by a small vertical line (sidebar) appearing in the
margin. The exception is Chapter 11, Comments and Responses, which is an entirely new section.
Although sidebars do not appear in Chapter 11, no part of that chapter appeared in the Draft EIS.
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Office of the Chief of Naval Operations (N-OON)
Nuclear Propulsion Directorate, Code 08,
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EXECUTIVE SUMMARY
S.1 Introduction

This U.S. Department of the Navy's (Navy) Final Environmental Impact Statement (EIS)
for a Container System for the Management of Nava Spent Nuclear Fuel evauates a range of alterna-
tives that would provide a system of containers for management of naval spent nuclear fuel following
examination a the Idaho National Engineering Laboratory (INEL). The proposed action is to select
a container system for the management of naval spent nuclear fuel which would aso provide for
management of specid case low-leve radioactive waste. Unless otherwise noted in this EIS, the term
“naval spent nuclear fud” will be used to mean naval spent nuclear fuel after it has been examined at
the INEL. ThisEIS provides the details and results of specific evaluations of environmental effects
associated with each aternative.

A container system which dlows nava spent nuclear fuel to be loaded and stored dry at the
INEL in the same container that would be used to ship the naval spent nuclear fuel outside the State
of Idaho could be advantageous in meeting the Navy’ s current and future needs; such a system would
improve the efficiency of fuel management by minimizing the handling of unshielded naval spent
nuclear fuel. Four of the six alternatives evaluated, the Multi-Purpose Canister, Dual-Purpose
Canigter, Transportable Storage Cask, and Small Multi-Purpose Canister Alternatives, would fulfill
this objective.

Theidentification of a preferred aternative in this Fina EIS, and the future selection of an
dternative in the Record of Decision, takes into consideration the following factors: 1) public
comments; 2) protection of human health and the environment; 3) cost; 4) technica feasibility;
5) operational efficiency; 6) regulatory impacts, and 7) storage or disposal criteria which may be
established for arepository or centralized interim storage site outside the State of 1daho. Based on
these factors, the Navy’s preferred alternative for a container system for the management of naval
spent nuclear fud isadud-purpose canister system. The primary benefits of a dual-purpose canister
system are efficiencies in container manufacturing and fuel reloading operations, and potentia
reduction in radiation exposure. The adverse impacts associated with all the considered aternatives
are smdl. Aswith dl the dternative container systems evaluated in this EIS, the Navy’s preferred
alternative will alow the safe storage and shipment of naval spent nuclear fuel for ultimate
disposition.

ThisEIS evaluates options for adry storage facility for naval spent nuclear fuel, including
exiging facilitiesat INEL and currently undevel oped |ocations potentially not above the Snake River
Aquifer. The Navy’s preferred alternative for a dry storage location for naval spent nuclear fuel is
to utilize either a Site adjacent to the Expended Core Facility at the Naval Reactors Facility or asite
at the Idaho Chemica Processing Plant a INEL. Theselocations offer severa important advantages,
including already existing fuel handling facilities and trained personnel. In addition, use of these
INEL facilities would protect previously undisturbed areas; development of these undisturbed sites
would incur increased adverse environmental impacts while offering no environmental advantage.

Unlike avilian spent nuclear fuel which, after removal from the reactor, is currently stored
in plants throughout the country, al pre-examination naval spent nuclear fuel is shipped to one place,
INEL, for examination and temporary storage pending ultimate disposition outside the State of 1daho.
For this reason, evaluations for the storage and transportation of naval spent nuclear fuel at INEL
make use of information specific to that location. The Nuclear Waste Policy Act, as amended,
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designates Y ucca Mountain at the Department of Energy’s (DOE’s) Nevada Test Site as the only site
currently authorized by legidation to be characterized as a geologic repository; its suitability has not
yet been determined. Therefore, the analysis in this EIS covers transportation to that location as a
representative or notional destination. The Nuclear Waste Policy Act authorizes disposal of spent
nuclear fuel, including naval spent nuclear fuel, in ageologic repository. Thereis apossibility that
future legidation will allow centraized interim storage of spent nuclear fuel, possibly including naval
spent nuclear fuel. As a convenience for analysis, this EIS examines transportation to the same
location as a representative or notional centralized interim storage site. This EIS does not make
presumptions concerning the Y ucca Mountain Sit€' s suitability as a geologic repository or designation
for use as a centralized interim storage site. Before the Navy container system would be used for
shipments off the INEL site, appropriate environmental documentation will be submitted in support
of an interim storage facility or arepository in accordance with the Nuclear Waste Policy Act. This
documentation will include the potential impacts of shipments of spent nuclear fuel and high-level
waste from reactor sSites and DOE facilities to the recommended |ocation and the site specific impacts
of operations at that location.

In addition to adiscussion of container systems, the scope of this EIS also includes severdl
actions that are related to the container system choice:

» Manufacturing of the container system.

» Handling, storage and transportation impacts associated with the container
system including unloading of containers at a representative or notional
repository.

* Modifications at the Expended Core Facility and the ldaho Chemical
Processing Plant at INEL to support loading naval spent nuclear fuel into
containers suitable for dry storage. Specifically, expansions evauated at both
locations would alow loading operations to take place in either a shielded,
filtered-air, dry cell facility or in an underwater loading facility.

* Thelocation of the dry storage area at INEL. Areas investigated include the
current naval spent nuclear fuel handling facilities at the Naval Reactors
Facility and storage facilities of 1daho Chemical Processing Plant that are
above the Snake River Plain Aquifer, asis most of INEL, and two areas that
might not be above the aquifer but that are not currently in the industrial-use
areas of INEL.

* The storage, handling and transportation of certain kinds of low-level
radioactive waste (characterized as a type of special case waste, associated
with naval spent nuclear fuel, that has concentrations of certain short- and |
long-lived isotopes which are greater than those specified for Class C in |
10 CFR Part 61.55) that might reasonably utilize the same container system as
is used for naval spent nuclear fuel. This EIS does not presume that naval
gpecid case waste will be shipped to the same repository or centralized interim
storage facility as spent nuclear fuel and the EIS does not lead to such a
decision.
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Two time frames are used for analysesin thisEIS. For complete system operations, 1996-
2035, atime period of 40 yearsisused. For analyses concerning transportation to a repository and
handling of naval spent nuclear fuel at INEL, the period 2010 to 2035 (25 years) is used because a
repository is not expected to be accepting spent nuclear fuel before 2010. The actual date that a
repogitory begins accepting spent nuclear fuel would have minimal impacts on the results of the EIS
and in particular would have similar effects on the results reported for each of the alternatives since
it would not change the number of shipmentsto be made. Therefore, the use of the actua date would
not affect the inter-alternative comparisons of this EIS.

There is adso the possibility that a centralized storage site may be designated for interim
storage of civilian spent nuclear fuel until a repository is available. If such a centralized interim
storage site were opened and if naval spent nuclear fuel were allowed by law to be stored there,
transportation of naval spent nuclear fuel might begin before 2010. The transportation anayses
completed for this EIS result in conclusions which would also be suitable for inter-alternative
comparison of the impacts associated with transportation to a centralized interim storage site.

DOE isacooperating agency in this EIS because DOE, under the Nuclear Waste Policy Act,
isrespongble for the ultimate disposition of al spent nuclear fuel including civilian and military. DOE
isalso responsible for the facilities at INEL where naval spent nuclear fuel is currently stored.

During management of naval spent nuclear fuel, which includes removal of excess non-fuel
bearing structural portions of fuel assemblies to facilitate examination, atype of special case waste
associated only with nava spent nuclear fuel is generated. The containers designed for management
of naval spent nuclear fuel could also be used for management of this special case waste because
radiation levels on the exterior of the containers holding special case waste from naval spent nuclear
fuel would be lower than the levels outside these same containers if they were holding naval spent
nuclear fuel. Therefore, the use of these containers for the management of this specia case wasteis
also anayzed in thisEIS.

Shipments of special case waste from naval spent nuclear fuel management could aso be
made to a repository or centralized storage location. However, the Navy has no proposal's under
evaluation at the current time concerning ultimate disposition and/or designation of a site for such
disposition. Although the DOE is currently developing arepository for the disposal of transuranic
waste (the Waste |solation Pilot Plant in southern New Mexico) and is developing an EIS to evaluate
a proposal to construct, operate and eventually close a separate geologic repository (Yucca
Mountain) for the disposal of spent nuclear fuel and high-level radioactive waste, special case waste
is not authorized under current regulations for disposition in those repositories. Nevertheless, in
order to assess the complete environmental impacts that result from management of naval spent
nuclear fud, an evaluation of handling, storage, and transportation of specia case waste from naval
gpent nuclear fuel management isincluded in thisEIS. Strictly for purposes of this evauation, this
EIS eval uates transportation to Y ucca Mountain as a representative or notional site. This EIS does
not presume that special case waste would be shipped to Y ucca Mountain, but rather this location
isused purely for analytical purposes.

S.2 Container Alternatives
This EIS considers six general aternative systems for the storage, transport, and disposal

of nava spent nuclear fuel and management of special case waste. The aternatives are described in
detail in Chapter 3 and Appendix D of this EIS and make use either of existing containers or of
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containers that could be produced by manufacturers of such equipment. For all alternatives, the
loaded containers would be shipped from INEL by rail directly to arepository or to interim storage
using commercia rail lines. For purposes of anaysis in this EIS, the location of a potentid
centralized interim storage Site (if legisation were passed to include interim storage of naval spent
nuclear fuel) has been assumed to be the same as the candidate repository.

A container shipment (hereafter referred to as “shipment”) is defined as a single loaded
container (cask or canister in overpack) that is transported to a repository or to a centralized interim
storage Site. Several casks or canisters may be shipped together in the same train, so the number of
transwill likey be smaller than the number of container shipments. For reusable casks, such asthe
M-140 transportation cask currently used to transport pre-examination naval spent nuclear fuel, each
reuse is counted as a container shipment. A total of 300 to 500 shipments of naval spent nuclear fuel
would be required during the period extending to 2035, depending on the aternative selected. The
addition of specid case waste would increase the number of containers required under any alternative
by about 15-20%.

Because of differencesin configurations and sizes of nava spent nuclear fuel and assemblies,
al of the aternatives would require containers to have internal baskets designed for specific spent
nuclear fue types. Some naval spent nuclear fuel can use the same internal basket asis expected to
be designed for civilian spent nuclear fuel from commercial pressurized or boiling water reactors;
however, other naval fuel would require internal baskets different from those proposed for civilian
spent nuclear fud because of differencesin dimensions. Some specia baskets would be required no
matter which container alternative is chosen.

Each alternative is briefly described in the following sections. The order in which the
dternatives are ligted is the same as that employed in the EI'S which the DOE had been preparing on
multi-purpose canisters, but which subsequently was terminated due to programmeatic decisions and
funding changes. The Navy assumed lead responsibility for the EIS which was announced in the
Federal Register notice of December 7, 1995 (60 FR 62828).

S.2.1 Multi-Purpose Canister Alternative

Under this aternative, naval spent nuclear fuel would be placed in about 300 canisters
designated as 125-ton multi-purpose canisters. Multi-purpose canisters are metal containers for spent
nuclear fuel that are permanently sealed by welding. They require overpacks to provide necessary
radiation shielding and impact resistance. Different canister overpacks would be required at every
stage of the process. for handling on the INEL site, for dry storage, for transportation by rail from
INEL to arepository or centralized interim storage site, and for disposal. The canisters are called
multi-purpose because the fuel would remain sealed in the same canister for all phases of spent fuel
management; once sedled, only the canister would be handled, not individual fuel assemblies. Other
alternatives require movement of naval spent nuclear fuel from one container to another container,
for example, from a transportation container to a disposal container. Up to 60 additional canisters
would be needed for the management of special case waste along with approximately 30 additional
storage overpacks, 3 additional transportation overpacks and 60 additional disposal overpacks.
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S.2.2 No-Action Alternative (Current Technology)

The No-Action Alternative is based on using current technology at INEL to handle, store,
and subsequently transport naval spent nuclear fuel to a geologic repository or centralized interim
storage site. This alternative would be based on the M-140 transportation cask. Prior to shipment
to arepository or centralized interim storage site, individual assemblies of naval spent nuclear fuel
managed at INEL, either a the Naval Reactors Facility or at the Idaho Chemica Processing Plant,
would be loaded into M-140 transportation casks. The loaded M-140 transportation casks would
be shipped by rail to arepository or centralized interim storage site. At arepository or centralized
interim storage site, the individual naval spent nuclear fuel assemblies would be unloaded from the
M-140 transportation casks and placed in the surface facilities for loading into disposal containers.
Following unloading, the M-140 transportation casks would be returned to INEL for reuse. Because
existing M-140 transportation casks are needed to maintain scheduled fleet refuelings and defuelings,
approximately 24 additional M-140 transportation casks would have to be manufactured to handle
the shipment of about 425 cask loads of naval spent nuclear fuel to a repository between 2010 and
2035, the period of time used for andyses of shipments. Up to 30 additional storage containers would
be needed for the management of special case waste along with approximately 4 additional M-140
transportation casks and 60 additiona disposa containers. Prior to shipment to a geologic repository
or centralized interim storage site, naval spent nuclear fuel and specia case waste would be stored
at INEL primarily in commercially available single-purpose dry storage containers.

S.2.3 Current Technology/Rail Alternative (Current Technology Supplemented by
High-Capacity Rail)

This alternative would use the same storage methods at INEL and the same M-140
transportation casks as the No-Action Alternative. However, redesigned internal structures for the
M-140 transportation casks would accommodate a larger amount of nava spent nuclear fuel per cask.
Thus, there would be fewer container shipments required. For purpose of analysis, we have assumed
that approximately 24 additional M-140 transportation casks would be needed in order to expedite
shipments. For this aternative, approximately 325 containers of naval spent nuclear fuel would be
shipped by rail to a repository or centralized interim storage site. Up to 26 additional storage
containers would be needed for the management of special case waste along with approximately 4
additional M-140 transportation casks and 60 additional disposal containers. Prior to shipment to
a geologic repository or centralized interim storage site, naval spent nuclear fuel and special case
waste would be stored at INEL primarily in commercialy available single-purpose dry storage
containers.

S.2.4 Transportable Storage Cask Alternative

An existing, commercialy available transportable storage cask would be used for storage
at INEL as well as for transportation to a repository or centralized interim storage site. At a
repository, individual assemblies of naval spent nuclear fuel would be unloaded from the casks and
placed in the surface facilities for loading into disposal containers. The unloaded transportable
storage casks would be returned to INEL for further storage and transport. Approximately 325
shipments of the reusable transportable storage cask (150 casks required) are necessary for the
shipment of dl naval spent nuclear fuel. Up to 21 additional storage casks would be needed for the
management of special case waste along with approximately 60 additional disposal containers.
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S.2.5 Dual-Purpose Canister Alternative

An exiging, commercially available canister and overpack system suitable for both storage
and transportation would be used under this alternative for storage at INEL and for shipment to a
repository or centralized interim storage site. At arepository, individua assemblies of naval spent
nuclear fuel would be unloaded from the canisters and placed in surface facilities for loading into
disposal containers.

Under this aternative, approximately 300 canisters would be required for dry storage and
shipment of naval spent nuclear fuel by rail to arepository or centralized interim storage site. Up to
45 additional canisters would be needed for the management of special case waste aong with
approximately 23 additional storage overpacks, 3 additional transportation overpacks and 60
additional disposal containers.

S.2.6 Small Multi-Purpose Canister Alternative

Under this alternative a canister system designated as the 75-ton multi-purpose canister
would be used. The smdl multi-purpose canister was identified as an aternative as a result of public
concern expressed in a scoping meeting, for potential damage to railway trackage from the weight
of the 125-ton canister system. This aternative would require about 500 small multi-purpose
canisters for naval spent nuclear fuel that would be shipped by rail to a repository or centralized
interim storage site during the period evaluated. Up to 85 additional canisters would be needed for
the management of special case waste along with approximately 39 additiona storage overpacks, 5
additional transportation overpacks and 85 additional disposal overpacks. Like the larger 125-ton
multi-purpose canister, the 75-ton multi-purpose canister will be suitable for disposal, therefore,
eliminating the need to re-handle the individua naval spent nuclear fuel assemblies at a geologic
repository.

S.2.7 Alternatives Eliminated from Detailed Analysis

This section briefly describes dternatives that were considered and subsequently eliminated
from detailed analysis.

The universal cask, or multi-purpose unit, is a concept for a single cask that would function
as the multi-purpose canister system does, but the various overpacks would be integral parts of the
universal cask. Aswith the multi-purpose canister, the individual spent fuel assemblies would not be
handled again after sealing. Because the two systems are functionally similar, and because no feasible
universal cask design currently exists that would be capable of receiving Nuclear Regulatory
Commission certification, the universal cask was not considered further.

License gpplications for other systems of the types already described might be submitted in
the future by vendors. Any potentia impacts of using such proposed canisters or casks are expected
to be bounded by the dternatives evaluated in this EIS. Therefore, other potential designs were not
andyzed further. All of the designs currently certified by the Nuclear Regulatory Commission or in
the process of being certified are covered under one or more of the alternatives evaluated in this EIS.

All of the alternatives addressed in this EIS utilize dry storage of naval spent nuclear fuel
a INEL. The Nuclear Regulatory Commission concluded that for dry storage, al areas of safety and
environmental concern (e.g., maintenance of systems and components, prevention of material
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degradation, and protection against accidents and sabotage) have been addressed and shown to
present no more potential for adverse impact on the environment and public health and safety than
storage of spent nuclear fuel in water pools. The Nuclear Regulatory Commission aso concluded
that dry container storage involves a smpler technology than that represented by water storage
systems (NRC 1984). Moreover, water pool storage does not facilitate transportation or storage of
nava spent nuclear fuel outside the State of Idaho. Therefore, water pool storage as an aternative
for nava spent nuclear fue management was not further analyzed. However, the impacts of storing
naval spent nuclear fuel in water pools until dry storage in containers can be implemented were
analyzed and are reported in this EIS. It should be noted that the agreement among the State of
|daho, the United States Navy, and the United States Department of Energy (U.S. District Court,
1995) callsfor dry storage of al spent nuclear fuel by 2023.

Andysesinthis EIS are based on the use of rail transportation for naval spent nuclear fuel,
asiscurrent practice. The use of trucks as the principal means for transporting naval spent nuclear
fud was diminated from detailed analysis because, unlike truck transport, rail transport permits the
shipment of a greater number of large assemblies per container, resulting in fewer shipments. Truck
shipments dso pose a higher risk of accidents (DOE 1995). Further, some container systems, such
as the M-140 transportation cask, cannot be accommodated by truck. Those container systems which
can be physically accommodated by trucks would require many more shipments, with resultant
increased environmenta impacts. The ultimate decision, however, on transportation options (legal -
weight truck, some combination of lega-weight truck and rail, or rail/heavy-haul truck) will be made
by the DOE on the basis of analyses to be performed in the repository EIS.

S.2.8 Representative Container Designs Used for Analytical Purposes

The alternatives chosen for analysis are representative of families or classes of container
types. The evaluations of the Multi-Purpose Canister and the Small Multi-Purpose Canister
Alternatives, for example, are based on a DOE multi-purpose canister conceptual design report (TRW
1993). However, other multi-purpose canister systems may be developed by other manufacturers and
ultimately chosen for nava spent nuclear fuel. The evaluations of the other categories of containers
are based on information from currently existing container designs certified by the Nuclear Regulatory
Commission or undergoing Nuclear Regulatory Commission design review. For analytical purposes,
the transportable storage cask designed by Nuclear Assurance Corporation International has been
used in this EIS as a representative design for the transportable storage cask type. The existing
M-140 transportation cask designed by the Naval Nuclear Propulsion Program was used for the No-
Action and Current Technology/Rail Alternatives. The NUHOMS-MP187® design (VECTRA Fuel
Services) has been used in this EIS as a representative design for dual-purpose canisters. Additional
containers appropriate for use under al of the aternatives either are available (e.g., the Holtec
HI-STAR dud-purpose canister) or may become available in the future and might be selected for use
with naval spent nuclear fuel depending on which aternative is finaly selected in the Record of
Decision.

S.3 Impactsof Manufacturing Alter native Canister and Cask Systems
S.3.1 Environmental Impacts
Theimpactson ar qudity, health and safety, materia availability, waste generation, socio-

economics and environmental justice from manufacturing the various containers for any aternative
container system are very small. No land-use impacts would be expected because manufacturing
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would likely occur at existing facilities. Disproportionately high and adverse impacts on minorities
or low-income groups are not expected, based on the evaluation in Chapter 4 of the EIS.

Manufacturing canisters, casks, and other components of these container systems would
result in the consumption of nonrenewable materials. Although some of the components might
eventudly berecyclable, other materials would be processed as waste or disposed of in arepository
as part of the waste container. Manufacturing would aso consume nonrenewable fuels, primarily
fossl-based products. Thereatively smal amounts of these materials needed for the program do not
represent a significant commitment of resources.

Many of the impacts associated with manufacturing container systems would be unavoidable.
Manufacturing alternative container systems would consume nonrenewabl e resources (energy and
various materials such as stedl, hafnium, duminum, or other metals) and produce some emissions and
wastes. These materials would be needed to help ensure adequate isolation of naval spent nuclear
fuel from the environment and as shielding to reduce external radiation doses to regulatory levels.

Components would be reused whenever possible throughout the life of the project to
minimize impacts. At the end of the entire program, equipment and hardware not disposed of in the
repository would be reused, recycled or otherwise disposed. In general, scrap metals would be
recycled; concrete would be disposed of as non-radiological solid waste. Some containers would
need to be radiologically decontaminated prior to recycling or they would be managed as low-level
radioactive waste. Table S.1 summarizes the equipment that would be manufactured for each
alternative and highlights equipment for reuse, recycling or disposal at the end of the program.

TABLE S.1 Hardware Requirementsfor Each Alternative Container System for Naval Spent
Nuclear Fuel and Special Case Waste

Total Life of Project Requirement per Alternative®®*

Hardware Component MPC NAA CTR TSC DPC  SmMPC

Canisters [360] - - - 345 [585]
TSCs - - - 171 - -
Storage overpacks 180 255 176 - 173 264
Storage containers - 255 176 - - -
Transportation overpacks 18 - - - 18 30
M -140 transportation casks - 28 28¢ - - -
Disposal containers - [360] [360] [360] [360]

Disposal overpacks [360] - [585]

& Notation: Storage containers = single-purpose storage canisters or storage casks, MPC = Multi-Purpose
Canister; NAA = No-Action; CTR = Current Technology/Rail; TSC = Transportable Storage Cask;
DPC = Dual-Purpose Canister; SMMPC = Small Multi-Purpose Canister.

b Assumes arepository or centralized interim storage site will be available by 2010.

¢ ltemsin brackets are disposed of at arepository. All other items would be reused, recycled or disposed
of aswaste.

¢ High-Capacity M-140 transportation cask
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S.3.2 Socioeconomic | mpacts

The socioeconomic impacts of implementing each of the aternatives would be very small.
The primary socioeconomic impact of the aternatives considered would be increases in output,
income, and employment associated with manufacturing, but all impacts would be quite small in
relative terms and generally would be considered positive. The number of additional jobs would be
so0 smdl that there would be no discernible impact on locd services, infrastructure, or economics from
manufacturing, operations at INEL, a geologic repository, or a centralized interim storage site, or
transportation to a geologic repository or centralized interim storage site.

S.4 Impacts of Handling and Storage of Naval Spent Nuclear Fuel at INEL

Evaluation of the full range of environmental impacts and other effects associated with the
loading and storage of nava spent nuclear fud shows that for all aternatives considered, the impacts
would be so small and differ so little among aternatives that they would be of little assistance in
differentiating among the dternatives. Among the areas considered in the evaluation were the effects
on the public health, ecology, cultura resources, aesthetic and scenic values, air and water resources,
and geology. Impacts on such areas as noise, traffic and transportation, and utilities normally
associated with routine daily activities were dso considered. All environmental impacts in these areas
would be small. The radiological impacts of each alternative were evaluated over the same time
period, 40 years for INEL operations.

S.4.1 Public Health Impacts

A primary concern for most people is the risk to the public from exposure to radiation or
radioactive materia for each of the aternatives. Risk is defined as the product of the consequences
of an event multiplied by the probability of that event. The exposure to radiation could be aresult
of normal operations or of an accident. The most common method used to characterize the public
risk resulting from actions involving exposure to radioactive materials is to estimate the number of
immediate fatalities and latent cancer fatalities that might result. Health effects other than fatalities
have also been evaluated.

The andysesin this EIS show that no immediate fatalities due to radiation exposure would
be expected from the radiation exposure associated with accidents or normal operations for any of
the dternatives consdered. Anayses further indicate that for normal operations there would be less
than one latent cancer fatality under any of the dternatives for the entire 40-year period. Other health
effects would be similar.

S.4.1.1 Public Health Impacts From Normal Handling and Stor age Oper ations

No immediate fatalities from radiation exposure or latent cancer fatalities would be expected
from normal operations including handling, loading, and dry storage. Table S.2 provides a
comparison of the dternativesin terms of the calculated increase in the risk of latent cancer fatalities
that might occur in the general population from normal operations (40 years) at INEL due to naval
spent nuclear fudl. For norma operations, the number of latent cancer fatalities (consequences) and
the risk (consequence times probability) of latent cancer fatalities are identical since the probability
of occurrence of normal operationsis one.
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Similarly for dl dternatives, the risk from normal operations at INEL is estimated to be one
chance in 2,900 or smaller (derived from the largest risk value from Table S.2) that there would be
asingle latent cancer fatality in the population surrounding the site for the period considered. The
risk to an average individua would be even smaller since that value (1 chance in 2,900) would be
divided by the number of people in the community. The risks of al other health effects would be
smilar.

It isimportant to emphasize that these latent cancer fatalities are calcul ated estimates rather
than actua expected fatdities. A calculation was required because the exposures would be so small
that the expected number of such fataities during normal operations could not be distinguished from
the much larger number of such deaths from naturally occurring conditions and other man-made
effects not related to naval spent nuclear fuel operations. In all the alternatives, thousands of years
of facility operations would be required before a single fatal cancer might be expected to occur.

TABLE S.2 Summary of Total Radiological Risks (latent cancer fatalitiesto the general
population) for Normal Operationsat |NEL P

Number of Latent Cancer Fatalities

Alternative NRP ICPP Total of Both Sites
Multi-Purpose Canister 2.2x10° 2.0x10° 2.2x10°
No-Action 1.9x10* 1.5x10* 3.4x10*
Current Technology/Rail 1.9x10* 1.5x10* 3.4x10*
Transportable Storage Cask 2.2x10° 2.0x10° 2.2x10°
Dual-Purpose Canister 2.2x10° 2.0x10° 2.2x10°
Small Multi-Purpose Canister 2.2x10° 2.0x10° 2.2x10°

2 Notation: NRF = Naval Reactors Facility; |CPP = Idaho Chemical Processing Plant.
b Values represent the risk of increase in latent cancer fatalities for the entire 40-year period and include
special case waste. Thesevaluesare also foundin Table 3.2

S.4.1.2 Public Health Impacts From Accidentsat INEL Facilities

Accident analyses were performed for reasonably foreseeable accidents, defined
conservatively in this EIS as accidents that might have the probability of occurring more frequently
than oncein 10 million years. The range of accidents considered includes those resulting from human
errors or mechanical fallure (e.g., improper handling of spent nuclear fuel or an airplane crash into
storage facilities). Natura disasters such as earthquakes and tornadoes have also been analyzed. The
god in saecting hypothetical accidents to be anayzed has been to evaduate events that would produce
effects that would be as severe or more severe as those from any accident that might be reasonably
postulated. Because of conservative assumptions, the risks presented are believed to be at least 10
to 100 times larger than would actudly occur. Table S.3 presents the estimated annual risks of latent
cancer fatalities from a maximum foreseeable facility accident. The annual risk is defined as the
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number of latent cancer fatditiesif the accident were to occur times the probability (number of times
per year) of occurrence of the accident.

TABLE S.3 Estimated Annual Risk of Latent Cancer Fatalitiesin the General Population from an
INEL Facility Accident with the Most Severe Risk3"¢

Latent Cancer Fatalities

Alternative NRF¢ ICPP¢
Multi-Purpose Canister 1.7x 107 2.4x10°
No-Action 1.7x107 2.4x10°
Current Technology/Rail 1.7x107 2.4x10°
Transportable Storage Cask 1.7x 107 2.4x10°
Dual-Purpose Canister 1.7x 107 2.4x10°
Small Multi-Purpose Canister 1.7 x 107 2.4x10°

aNotation: NRF = Naval Reactors Fecility; ICPP = Idaho Chemical Processing Plant.

b \/alues represent a single accident event.

¢ No immediate fatalities due to radiation exposure would be expected under any alternative.
4 The limiting risk accident is a drained water pool at NRF and ICPP (see Table A.3).

No immediate fataities due to radiation exposure would be expected to result from facility
accidents under any alternative. The highest risk for a maximum foreseeable facility accident was
determined to be from a drained water pool at the Idaho Chemical Processing Plant. This accident,
if it were to occur, was caculated to result in less than one latent cancer fatality and has a probability
of occurring approximately once in 100,000 years. This accident has been calculated to produce a
risk of less than one chance in 400,000 of alatent cancer fatality per year. The risks from all other
accidents associated with the handling, loading, and dry storage of naval spent nuclear fuel would be
even smaller. Therisks of other health effects would be similar.

S.4.1.3 Other Accident Impacts on Public Health

In addition to the human health effects which are presented in Tables S.2 and S.3, in the
unlikely event of afacility accident involving naval spent nuclear fuel, it is estimated that as much as
600 acres of land might be affected for the most severe case (airplane crash into dry storage at the
Idaho Chemical Processing Plant). In the other facility accidents analyzed, smaller areas of land
would be affected. The affected area might require decontamination, and during this cleanup, access
controls might have to be established. However, because of the limited land area affected, any
restrictionswould likely only be temporary and the impact on issues such as socioeconomics, treaty
rights, tribal resources, ecology, and land use would be small and limited in time. With prudent
controls and remediation operations, the affected land and buildings could be recovered. As
demongtrated in the accident analyses in Appendix A of this EIS, the human health effects would be
smal. The effects on wildlife and other biota would also be small, partly because of the relatively
small area affected and partly because of the limited effects of the accident.
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S.4.2 Health Impacts on Radiation Workers

An assessment of the occupational radiation dose that workers are expected to receive
during loading and storage of naval spent nuclear fuel was also performed. It is expected that most
radiation workers would receive annual radiation doses near or less than the Naval Reactors Facility
historica average of about 100 mrem and that no radiation workers involved in these activities will
exceed 500 mrem annually, which is 10% of the allowable annual federa limit. If an individua were
to recelve a 100 mrem dose during the year, thiswould result in alikelihood of alatent cancer fatality
of 4.0 x 10°° (0.00004 or about 1 in 25,000).

S.4.3 Environmental Impactsat the INEL Site From Construction for Any Alternative

Dry Storage at Existing INEL Facilities Minima congtruction of facilities at INEL would
be needed to accommodate the dry storage of naval spent nuclear fuel until a geologic repository or
centralized interim storage site outside the State of 1daho is available if existing areas aready used
for industria purposes at the Expended Core Facility or the Idaho Chemical Processing Plant were
used. Congtruction activities associated with dry storage of naval spent nuclear fuel would produce
very little impact on the environment and would comply with all applicable laws and regulations,
using established procedures for preserving air and water quality, for protecting previously unknown
archeologica or cultural artifacts, and for minimizing such impacts as noise and disturbances or
destruction of habitat. No additional impact on land use would occur if paved areas or simple
structures needed to protect workers were devel oped on the already existing industrial sites.

Dry Storage at L ocations Not Abovethe Snake River Aquifer The technica feasibility
of building adry storage facility within INEL at a point not above the Snake River Plain Aquifer is
being considered by DOE pursuant to the October 17, 1995 Court Order in Civil Case No.
91-00540-5-EJL (U.S. District Court, 1995) and the agreement with the State of 1daho, the U.S.
Navy and the U.S. Department of Energy. Two possible locations have been identified, one located
along the west boundary of INEL and the other in the northwest corner of the INEL reservation. A
facility located at either of these sites would be closer to the site boundaries and the local population
than existing INEL facilities approximately 1 mile from the INEL boundary at its closest point. If
such alocation were selected, impacts would result from construction of aroad and possibly arail
spur to the location as well as construction of facilities at the location and possibly rail access. A
review of these areasindicates that the development of a dry storage facility at either of these remote
locations might have a greater impact on Native American cultural resources, ecological resources,
and land use than providing for dry storage at the Expended Core Facility or the Idaho Chemical
Processing Plant. The two possible locations are in areas of higher seismic activity and, while not
appearing to be above the Snake River Aquifer may ultimately drain to that aquifer. These potentia
impacts of choosing either of the two locations are assessed in Appendix F of thisEIS.

Modifications of the Facilities For the Container Systems The Department of Energy
Programmatic Spent Nuclear Fuel Management and Idaho National Engineering Laboratory
Environmental Restoration and Waste Management Programs Final Environmental Impact
Satement (DOE 1995, Volume 2, Part B, Appendix C) [referred to as the Programmatic SNF and
INEL EIS] covered the potentia environmental impacts of construction of dry fuel handling facilities
at the Expended Core Fecility and at the Idaho Chemical Processing Plant, which were shown to be
gmall. Therefore, the environmental impacts of projects within the existing major facility areas such
as the Expended Core Facility and the Idaho Chemical Processing Plant would also be small based
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on the andlyssin the Programmatic SNF and INEL EIS (DOE 1995). For an existing industria area,
at the Expended Core Facility for example, only previoudy disturbed soil would be affected, no
ggnificant animd displacement or mortality would be expected, and there would be small additional
non-radiological emissions. No additional radiological exposure would occur as a consequence of
facility construction.

It may be necessary to modify and enlarge existing or planned facilities so that they can load
the containers described in the current EIS. Since the environmenta impacts of the facility
congtruction itsalf were evaluated in the Programmatic SNF and INEL EIS as small, the impacts for
the modifications would be small with minimal differences among the aternatives.

S.5 Impacts of Unloading Naval Spent Nuclear Fuel at Surface Facilities of a Repository
or Centralized Interim Storage Site

The evauation of environmentd effects associated with the unloading of naval spent nuclear
fuel a arepostory or centralized interim storage site shows that, for all alternatives considered, the
impacts would be small. The radiological risks associated with both of the multi-purpose canister
aternatives are smaller than those for the other alternatives since the naval spent nuclear fuel does
not need to be removed from the canisters.

The andysesin this EIS show that no immediate fatalities due to radiation exposure would
be expected from the radiation exposure associated with accidents or normal operations for any of
the dternatives consdered. Anayses further indicate that for normal operations there would be less
than one latent cancer fatality under any of the aternatives for the entire program. Other health effects
would be similar.

S.5.1 Public Health Impacts From Unloading at a Repository or Centralized Interim
Storage Site

No immediate fatalities from radiation exposure (i.e. those where death occurs from other
than cancer, and in ashort period of time) or latent cancer fatalities would be expected from normal
operations of unloading of naval spent nuclear fuel. Table S.4 provides a comparison of the alterna-
tives in terms of the calculated increase in the risk of latent cancer fatalities that might occur in the
general population and during unloading at a repository or centralized interim storage site. For
normal operations, the number of latent cancer fatalities (consequences) and the risk (consequence
times probability) of latent cancer fataitiesare identical since the probability of occurrence of normal
operationsis one.
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TABLE S4 Summary of Total Radiological Risks (latent cancer fatalitiesin the general
population) for Normal Operations at a Repository or Centralized Interim Storage

Site?
Alternative Latent Cancer Fatalities
Multi-Purpose Canister oP
No-Action 0.00030
Current Technology/Rail 0.00030
Transportable Storage Cask 0.00030
Dual Purpose Canister 0.00030
Small Multi-Purpose Canister 0°

& Numerical valuesfor normal operations include special case waste and represent the risk of increasein
latent cancer fatalities for the entire 40-year period; numbers are also found in Table 3.2.
b Sealed multi-purpose canisters do not contribute any airborne releases; they do not need to be re-opened.

Indl the alternatives, thousands of years of facility operations would be required before a
single fatal cancer might be expected to occur.

S5.2 Public Health Impacts From Accidents at a Repository or Centralized Interim Storage
Site

Accident analyses were performed for reasonably foreseeable accidents, defined
conservatively in this EIS as accidents that might have the probability of occurring more frequently
than oncein 10 million years. The range of accidents considered includes those resulting from human
errors or mechanicd failure and natural disasters. At arepository or centralized interim storage site
the limiting risk accident would be awind driven projectile into a cask or canister. Risks associated
with that accident are shown in Table S.5 for all alternatives.

TABLE S5 Esimated Annual Risk of Latent Cancer Fatalitiesin the General Population from a
Repository or Centralized Interim Storage Site Facility Accident with the Most Severe

Riskab©
Alternative Latent Cancer Fatalities
Multi-Purpose Canister 1.5x10%
No-Action 1.0x 10%
Current Technology/Rail 1.8x 10*
Transportable Storage Cask 1.8x 108
Dual-Purpose Canister 1.8x10°%
Small Multi-Purpose Canister 1.0x 108

aValues represent a single accident event.

> No immediate fatalities due to radiation exposure would be expected under any aternative.

¢ Thelimiting risk accident is awind driven projectile into a cask/canister at arepository or centralized
interim storage site (see Table A.3).
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No immediate fataities due to radiation exposure would be expected to result from facility
accidents under any dternative. All risks of latent cancer fatalities from accidents associated with the
unloading of naval spent nuclear fuel at a repository or centralized interim storage site would be
expected to be less than one chance in 55 million. The risks of other hedlth effects would be similar.

S.6 Impactsof Transportation of Naval Spent Nuclear Fuel to a Repository or
Centralized Interim Storage Site

The range of environmental impacts and other effects associated with the transportation of
nava spent nuclear fud showsthat, for all alternatives considered, the impacts would be small. The
radiological impacts of each dternative were evaluated over a time period of 25 years for
transportation to a geologic repository or centralized interim storage site.

The analyses in this EIS show that no immediate fatalities would be expected from the
radiation exposure associated with accidents or normal operations for any of the aternatives
consgdered. Andysesfurther indicate that for normal operations there would be less than one latent
cancer fatality under any of the aternatives for the entire transportation period. Other health effects
would be similar.

S.6.1 Public Health Impacts From Incident-Free Transportation

No immediate fatalities from radiation exposure or latent cancer fatalities would be expected
from transportation of naval spent nuclear fuel. For all the aternatives, the risk of latent fatal cancer
to the general population or other health effect along transportation routes to a repository or
centraized interim storage site or within a 50-mi (gpproximately 80-km) radius of INEL from normal
naval spent nuclear fuel trangportation would be very small. Table S.6 provides a comparison of the
alternatives in terms of the calculated increase in the risk of latent cancer fatalities and non-
radiologica fatdities from pollution that might occur in the general population for the total program
from incident-free transportation (25 years) for naval spent nuclear fuel shipments to arepository or
centralized interim storage Site.

For dl aternatives, theradiological risk from incident-free transportation is estimated to be
about one chance in 100 that there would be a single latent cancer fatality in the entire population
along the transportation routes for the entire period evaluated. The risks of all other radiological
health effects would be similar.

For dl aternatives, the risk of non-radiological fatalities which would be expected to result
from pollutants, such as diesdl air emissions, would be less than one chance in 1,100.

The risks of latent cancer fatalities for transportation of naval spent nuclear fuel shown in
Table S.6 for the No-Action and the Current Technology/Rail Alternatives are about ten times smaller
than those for the other alternatives because the M-140 transportation cask is already being used to
ship pre-examination nava spent nuclear fuel so measured radiation levels were available to be used
inthe caculations. The containers for the other alternatives have never been used with naval spent
nuclear fud so the maximum radiation level dlowed by the applicable regulations were used and that
level is about ten times greater than the values measured for the M-140. The risks for al of the
alternatives are so small that this difference has no effect on the comparison of impacts among the
alternatives.



S16

TABLE S.6 Summary of Total Risks (latent cancer fatalities and non-radiological fatalitiesto the
general population) for Incident-Free Transportation

Estimated
Alternative Latent Cancer Fatalities® Nonradiological Fatalities
Multi-Purpose Canister 75x 103 5.2x10*
No-Action 1.0x 10°° 6.9x 10*
Current Technology/Ralil 8.0x 10*° 5.5x 10*
Transportable Storage Cask 7.2x 103 5.3x10*
Dual-Purpose Canister 7.4x 103 5.0x 10*
Small Multi-Purpose Canister 1.2 x 107? 8.4x10*

& Numerical values for transportation include special case waste and represent the risk of increase in latent
cancer fatalities for the entire 25-year period; numbers are also found in Tables 3.2 and 7.4.

b Actual historic measured dose rates have been used for the M-140 casks whereas container design dose
rates were used for the other alternatives.

It isimportant to emphasize that these latent cancer fatalities are calcul ated estimates rather
than actua expected fatdities. A calculation was required because the exposures would be so small
that the expected number of such fataities during normal operations could not be distinguished from
the much larger number of such deaths from naturally occurring conditions and other man-made
effects not related to naval spent nuclear fuel operations. In all the alternatives, thousands of years
of trangportation of naval spent nuclear fuel would be required before a single fatal cancer might be
expected to occur.

S.6.2 Public Health Impacts From Transportation Accidents

Therisks of trangportation accidents were calculated in terms of the estimated risk of latent
cancer fatalitiesto the general population from the total number of container shipments (Table S.7).
No immediate fatdities due to radiation exposure would be expected to result from a transportation
accident under any alternative. The risk of increases in latent fatal cancers from transportation
accidents associated with the naval spent nuclear fuel container shipments to a repository or
centralized interim storage site would be very low. For 25 years of container shipments under any
of the dternatives, there would be less than one chance in 250,000 that there would be an additional
latent fatal cancer in the general population from a transportation accident. Risks for other health
effects would be just as low.

The non-radiological risks of a transportation accident resulting in afatality for the entire
25 years of shipments would be expected to be less than one fatality.
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TABLE S.7 Accident Risk from the Total Number of Container Shipments2®

Shipments of Shipments of Latent Non-Rad

Alternative SNF Containers SCW Containers  Cancer Fatalities Fatalities
Multi-Purpose Canister 300 60 3.2x10° 0.055
No-Action 425 55 25x10° 0.073
Current Technology/Rail 325 55 2.4x10° 0.058
Transportable Storage Cask 325 45 3.9x10° 0.056
Dual-Purpose Canister 300 45 3.3x10° 0.052
Small Multi-Purpose 500 85 3.0x10° 0.089

Canister

2 Notation: SNF = Naval Spent Nuclear Fuel; SCW = special case waste; Non-Rad = non-radiation.
b Values are from Table 7.5. The accident risks are for the total 25-year program.
S.6.3 Health Impacts on Radiation Workers

In addition to looking at the health impacts on the general public, the risk to workers who
receive occupational radiation exposure was also estimated (Table S.8).

TABLE S.8 Summary of Total Radiological Risks (latent cancer fatalitiesto the occupational
population) for Incident-Free Transportation?

Alternative Latent Cancer Fatalities
Multi-Purpose Canister 44x103
No-Action 7.2x10*
Current Technology/Rail 5.7 x 10*
Transportable Storage Cask 4.3x10°
Dual-Purpose Canister 4.2x103
Small Multi-Purpose Canister 7.1x10°3

aVaues are based on Table B.10.

For al aternatives thousands of years of transportation of naval spent nuclear fuel would
be required before a single cancer might be expected to occur among workers.
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S.7 Summary of Environmental Justice Assessments

Environmenta justice assessments have been performed for manufacturing operations,
handling and storage at INEL facilities, and for transportation of naval spent nuclear fuel. The
environmental consequences and impacts on health and safety for the actions described in this EIS
would be small for dl population groups and therefore, it would be expected that there would be no
disproportionately high or adverse impacts to any minority or low-income population.

S.8 Cumulative Impacts, Pollution Prevention and Other Considerations
S.8.1 Cumulative Impacts

A cumulative impact results when the incremental impact associated with implementation
of an aternative is added to the impacts of other past, present, or reasonably foreseeable future
actions. The implementation of any of the alternatives considered in this EIS would not significantly
contribute to cumulative impacts. Although impacts to human health and the environment have been
analyzed, the individua and cumulative impacts would be very small for al aternatives, especialy
when considered on anationd, state, or regional basis. In fact, the detailed analyses in this EIS show
that the impacts would not make a substantial contribution to cumulative effects at a single site.
Cumulative effects do not provide abasisfor distinguishing among the alternatives considered in this
ElS.

Manufacturing. The cumulative environmental impacts resulting from the manufacturing
of container systems would be very small. The containers needed for naval spent nuclear fuel
represent about 1 to 4 percent of the total number of containers needed for both naval and civilian
spent nuclear fuel which would be shipped to a repository or centralized interim storage site. The
total materia use over the 40-year period for naval spent nuclear fuel and special case wasteis less
than 0.3 percent of the annua materia use in the United States except for depleted uranium and lead.
Use of depleted uranium and lead are also small percentages of the available materialsin the United
States.

Facilities. For facility operations at INEL involving handling and storage of naval spent
nuclear fuel, the cumulative environmental impacts are small when compared to the impacts of
operation of the entire INEL. The loading and storage operations for naval spent nuclear fuel would
not result in discharges of radioactive liquids. None of the alternatives considered would cause the
total air emissions to exceed any applicable air quality requirement or regulation in any radiological
or non-radiological category. No additional land would have to be withdrawn from public use asa
result of the handling and storage of naval spent nuclear fuel because the INEL is a federd
reservation. There would be only minor cumulative impacts associated with the INEL facilities.

At arepository or acentraized interim storage site, the naval spent nuclear fuel and special
case waste would be about 1 to 4 percent of the total number of containers of civilian spent nuclear
fuel recelved at afacility over 25 years. Therefore, it is expected that the impacts of unloading naval
gpent nuclear fud at afacility would have little effect on the environment and population surrounding
the site.
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Transportation. The total impact of the transportation of naval spent nuclear fuel and
gpecia case waste would be approximately 1 to 4 percent of the total impact of all spent nuclear fuel
shipments to a geologic repository or acentraized interim storage Site. The transportation risks, both
radiologica and non-radiological, are extremely small when compared to the cumulative impacts of
the shipment of al nuclear materials in the United States (DOE 1995).

S.8.2 Pollution Prevention

Implementation of any of the aternatives for the management of naval spent nuclear fuel
would generate some waste with the potential for releases to air and water. To control both the
volume and toxicity of waste generated and to reduce impacts on the environment, pollution
prevention practices would be implemented. Program components include waste minimization,
source reduction and recycling, and procurement practices that preferentially procure products made
from recycled materials.

Implementation of the pollution prevention plans would continue to minimize the amount
of waste generated during the manufacturing, handling, storage and transportation of naval spent
nuclear fuel.

S.8.3 Other Considerations

In al cases for al dternatives, appropriate mitigative measures would be employed to
further reduce the dready small unavoidable adverse environmenta effects, so this does not assist in
discriminating among aternatives. The only discernible irreversible and irretrievable commitments
of resources are the relatively small amounts of energy and metals used to construct the containers
and these commitments are small on a national scale and would represent only about 1 to 4% of the
commitments required for management of spent nuclear fuel from commercial reactors.

In summary, the impacts associated with al of the alternatives considered are small and
selection of an appropriate aternative would allow the safe storage and shipment of naval spent
nuclear fuel for ultimate disposition, leading to the conclusion that the short-term use of the
environment would not compromise the long-term productivity of the environment.
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1.0 PURPOSE AND NEED FOR ACTION

Proposed Action The proposed action of this Final Environmental Impact Statement (EIS)
is to select a container system for the management of naval spent nuclear fuel after it has been
examined at the Idaho National Engineering Laboratory (INEL). In addition, this EIS includes
severd actions which are related to the container system choice:

. Manufacturing the container system,
. Handling and transportation associated with the container system,

. Modifications at the Expended Core Facility and the Idaho Chemical
Processing Plant to support loading naval spent nuclear fuel into containers
for dry storage,

. The location of the dry storage at the INEL, and

. The storage, handling and transportation of special case waste associated
with naval spent nuclear fuel.

Both the Department of Energy (DOE) and the U.S. Department of the Navy (Navy) are committed
to removing al nava spent nuclear fuel from Idaho by 2035, pursuant to a court ordered agreement
among the State of Idaho, the U.S. Department of the Navy, and the U.S. Department of Energy,
discussed further below. To manage the naval spent nuclear fuel at INEL, the Navy needs to ensure
its spent nuclear fue istrangported from INEL to ageologic repository or centralized interim storage
gte outside the State of 1daho when either would become available. The Yucca Mountain siteis the
only site currently authorized by legidation, specifically the Nuclear Waste Policy Act, for site
characterization as a geologic repository for spent nuclear fuel, including naval spent nuclear fuel.
Its suitability as a repository has not yet been determined nor has it yet been authorized by law asa
location for a centralized interim storage Site.

Additiondly, it will be necessary to have the nava spent nuclear fuel accepted at a repository
or centralized interim storage site. The naval spent nuclear fuel must be loaded into containers that
meet specific government regulations for storage, transport, and possible disposal. The naval spent
nuclear fud dso needsto be safdy stored until it can be shipped to either arepository or a centralized
interim storage site.

The Navy needsto choose among the severa general types of containers that could be used
for storage, shipment, and possible disposal of naval spent nuclear fuel following examination at
INEL. The purpose of this EIS is to assess the environmental impacts associated with the various
types of container systems to support that choice.

It should be noted that the designs of the container systems presented in this EIS are intended
solely for use of nava spent nuclear fuel. The dimensions and weight of naval spent nuclear fuel
assemblieswould alow them to fit into the same container system as those designed and licensed by
the Nuclear Regulatory Commission for civilian spent nuclear fuel; however, the structural integrity
characteristics of naval and civilian spent nuclear fuel are not the same. Therefore, the ultimate
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container design utilized for naval spent nuclear fuel may not be appropriate for use for civilian
nuclear fuel.

Basisfor Need More than 40% of the Navy’s principal combatants are nuclear powered.
Since 1955, U.S. nuclear powered warships have steamed safely more than one hundred million miles
and accumulated over 4,600 reactor years of safe operation. Continued operation of the Navy’'s
nuclear powered warships remains a vital element of the Navy’s ability to fulfill its national security
mission in support of our nation’s defense.

The Navy creates spent nuclear fuel through the operation of its nuclear powered warships
and training reactors. When awarship isrefueled and overhauled for continued service or is defueled
because it is being inactivated, its spent nuclear fuel is removed at the shipyard. Similarly, pre-
examination naval spent nuclear fuel is removed from afloat and land-based training reactors when
they are refueled or deactivated. In all cases, the pre-examination naval spent nuclear fuel is
transported to the DOE’s INEL in southeastern Idaho. At INEL, all naval spent nuclear fuel is
examined at the Expended Core Facility located at the Naval Reactors Facility. This examination is
essentia to ensure that maximum performance and use is obtained from current naval nuclear fuel and
to support the design of naval fuel with longer lifetimes. After examination, the naval spent nuclear
fuel is transferred to the Idaho Chemical Processing Plant for storage in water pools pending final
disposition. There are approximately 12 metric tons of heavy metal of naval spent nuclear fuel at
INEL and atotal of approximately 65 metric tons of naval spent nuclear fuel will exist by the year
2035.

The Navy needs to ensure that naval spent nuclear fuel, after examination, is managed in a
fashion which:

. facilitates ultimate safe shipment to a permanent geologic repository or
centralized interim storage site outside the State of 1daho;

. is protective of the Idaho environment while being temporarily stored at
INEL; and

. complies with a court ordered agreement among the State of 1daho, DOE,
and the Navy discussed below.

Ildaho Agreement The settlement of the U.S. District Court action in Civil Case No.
91-00540-5-EJL (U.S. Didtrict Court, 1995) by agreement among the State of 1daho, the U.S. Navy,
and the U.S. Department of Energy included funding of adry storage container loading station and
an obligation of DOE to commence moving spent nuclear fuel currently in water pool storage into
dry storage by July 1, 2003. The dry storage location was to be selected after consultation with the
State of Idaho and was to be at a point removed from above the Snake River Aquifer to the extent
technicdly feasble. This EIS includes proposed actions by the Navy that would commence placing
nava spent nuclear fuel into dry storage on a schedule consistent with that required of the DOE in
the Idaho Agreement.

Current DOE and Navy Actions Recognizing the need to safely dispose of the materias
associated with use of atomic energy for national security, DOE is dlocating space available in a
geologic repository for naval spent nuclear fuel. Until a geologic repository or centralized interim
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storage Site outside the State of 1daho (discussed in Section 2.8.2) is available, the Navy (specifically,
the Nava Nuclear Propulsion Program) is committed to a number of actions to ensure uninterrupted
operation of the Navy’s nuclear powered fleet, including transfer of all nava spent nuclear fuel at
INEL out of wet storage facilities into dry storage, completion of a Dry Cell expansion project at the
Expended Core Facility, and construction of an Expended Core Facility dry storage container loading
dation. Asdiscussed in detall in the following sections, the high integrity and rugged nature of naval
spent nuclear fuel makes it exceptiondly well-suited for safe transport, storage, and ultimate disposal
after service.

Proper management and transportation of pre-examination naval spent nuclear fuel were
evaduated in detail in the Department of Energy Programmatic Soent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environmental Restoration and Waste Management
Programs Final Environmental Impact Satement (DOE 1995) [referred to as the Programmatic SNF
and INEL EIS].

The Planned Actions This EIS focuses on the loading, storage, and transportation of naval
gpent nuclear fuel and specia case waste. To facilitate the Navy’s decision on how to carry out the
above actions, this EIS analyzes the impacts of six container system alternatives including the
associated Expended Core Facility dry cell modifications, dry storage container loading station
operation, potentia dry storage locations at the INEL site, and transportation of naval spent nuclear
fuel to ageologic repository or a centralized interim storage site.

Public Involvement. On October 24, 1994, the DOE published a Notice of Intent in the
Federal Register (59 FR 53442) for a multi-purpose canister system for the management of civilian
spent nuclear fud. As part of the public scoping process, the scope of the EIS for the multi-purpose
canister system was broadened to include naval spent nuclear fuel. This determination was included
in the Implementation Plan whose availability was announced in the Federal Register on August 30,
1995 (60 FR 45147). However DOE has hdted its proposal to fabricate and deploy a multi-purpose
canister based system and has ceased preparation of that EIS.

On December 7, 1995 the Department of the Navy published anotice in the Federal Register
(60 FR 62828) assuming the lead responsibility for an Environmental Impact Statement evaluating
container systems for the management of naval spent nuclear fuel. The Department of the Navy
assumed the lead responsibility from the Department of Energy and narrowed the focus of the EIS
to include only naval spent nuclear fuel. The Department of Energy is now the cooperating agency
rather than the lead agency in the preparation for this EIS.

Despite the narrowing of the focus to only naval nuclear spent fuel and the change in lead
agency, the range of container alternatives being considered did not change. Thusthe EIS did not
require another scoping process.

In the Navy notice, interested individuals were invited to request a copy of the Draft EIS.
The Navy dso indicated that public hearings would be held after the Draft EI'S was published and that
there would be a 45-day comment period. The comment period was subsequently extended to 60
days. Issuance of the Draft EIS was announced in the Federal Register on May 14, 1996 along with
the locations and dates of the public hearings. In addition to distributing the Draft EIS to those
requesting it, the Navy has also widdly distributed the Draft EIS to public officids, tribal officials, and
state agencies in the areas affected by the Draft EIS.
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Asindicated in the notice, the Draft EIS did not contain a preferred aternative. ThisFina
EIS identifies the preferred alternative as a dual-purpose canister system. It also identifies the
preferred alternative for a dry storage location for naval spent nuclear fuel as either a site adjacent
to the Expended Core Fecility at the Naval Reactors Facility or a site a the Idaho Chemical
Processing Plant at INEL.



2-i

SECTION 2.0
BACKGROUND AND ORGANIZATION OF EIS

TABLE OF CONTENTS

2.0

21

22

2.3

24

BACKGROUND AND ORGANIZATIONOFEIS ...... .. 2-1
21 Naval Nuclear Propulsion Program OVerview . .. ... ... 2-2
2.2 History and Missionof theProgram . . ... i 2-2
2.3 Characteristicsof Naval Nuclear Fuel . ............ ... ... . . . .. 2-3
24 Regulatory Framework . . . ... ... 2-4
25 Summary of Naval Spent Nuclear Fuel Operations .. ........................ 2-6
2.6 INEL Facilities Related to Loading and Storage of Naval Spent Nuclear Fuel . . . . .. 2-7

26.1 Expended CoreFacility ......... ... 2-7

2.6.2 Idaho Chemical Processing Plant Storage Facility .................. 2-10
2.7 Planned Reductions in the Number of Nuclear-Powered Naval Vessals. . ........ 2-10
2.8 Other NEPA ReVIBWS . .. ..o e e 2-13

281 NEPA Documents Completedor inProgress . .................... 2-13

2.8.2 Other NEPA Documents in the Nuclear Waste Policy Act ........... 2-15
2.9 Organizationof thiSEIS . . ... ... . e 2-16

FIGURES

Schematic View of Expended CoreFacility . ........... . i 2-8
Water Pool Areaof the Expended CoreFacility . ......... ... .. 2-9
Water Pool Areaof the Idaho Chemica ProcessingPlant ............... ... ... ..... 2-11

Total Number of Nuclear-Powered ShipsintheU.S. Navy ......................... 2-12



2-1

2.0 BACKGROUND AND ORGANIZATION OF EIS

This container system EIS for the management of naval spent nuclear fuel evaluates arange
of dternatives that would provide a system of containers for storage, transport, and possible disposal
of post-examination naval spent nuclear fuel. It identifies the Navy’'s preferred aternative for a
container system for the management of naval spent fuel as a dual-purpose canister system. It also
identifies the Navy’s preferred alternative for a dry storage location for naval spent nuclear fuel as
either a site adjacent to the Expended Core Facility at the Naval Reactors Facility or a site at the
Idaho Chemical Processing Plant at INEL.

Since 1957, pre-examination nava spent nuclear fue has been shipped by rail to asingle site,
the Navd Reactors Fecility at INEL. Thereit is removed from the shielded shipping containers and
put into the water pools at the Expended Core Facility for examination. All naval spent nuclear fuel
at the Expended Core Fecility isvisualy examined for unusud conditions and about 10 to 20% of the
fuel is given more detailed examinations. The examination program is essential in supporting the
Navy's continued safe operation of naval reactors and in designing new, improved reactor cores
having a longer lifetime. After examination, the naval spent nuclear fuel is loaded into shielded
containers and transferred to the water pools of DOE's |daho Chemical Processing Plant at the INEL
for storage pending find dispogition. This EIS contains analyses and information consistent with that
in the Programmatic SNF and INEL EIS (DOE 1995), which is a mgjor reference supporting this
document. The Programmatic SNF and INEL EIS, which covered in Volume 1 the DOE complex-
wide aspects of management of spent nuclear fuel and in Volume 2 the environmental management
and remediation at INEL, is closely related to this container system EIS because all naval spent
nuclear fuel, after removal from the reactor, is shipped to INEL, where it is examined and then
managed at the Expended Core Facility or the Idaho Chemical Processing Plant.

The Programmatic SNF and INEL EIS (DOE 1995) focused on establishing an integrated
complex-wide program for the safe and effective management for present and reasonably foreseeable
quantities of spent nuclear fuel pending its ultimate disposition. The Programmatic SNF and INEL
ElIS evaluated the impacts of various aternative locations where naval spent nuclear fuel should be
managed and considered both wet storage in water pools and dry storage in containers in evaluating
the impacts at each location. The Record of Decision selected INEL as the location for managing
naval spent nuclear fuel rather than at Navy shipyards, the Savannah River Site, the Hanford
Reservation, the Nevada Test Site, or the Oak Ridge Site.

This EIS follows the Programmatic SNF and INEL EIS to select the container system for
managing naval spent nuclear fud at INEL, provides a comparison of alternate locations on the INEL
stefor dry storage, and eva uates the impacts of transportation of naval spent nuclear fuel from INEL
to arepresentative repository or centralized interim storage site.

Information from the Programmatic SNF and INEL EIS is repeated in this EIS where
necessary to facilitate reader comprehension. Freguently, throughout this EIS the reader will be
referred to specific sections of the Programmatic SNF and INEL EIS where the more elaborate
descriptions, background, or analysis for the subject are presented.
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2.1 Naval Nuclear Propulsion Program Overview

The Nava Nuclear Propulsion Program is ajoint U.S. Navy/DOE organization responsible
for all matters pertaining to nava nuclear propulsion, pursuant to Presidential Executive Order 12344,
enacted as permanent law by Public Law 98-525 (42 USC 7158). The Program is responsible for:

. The nuclear propulsion plants aboard approximately 100 warships powered
by over 120 naval reactors,

. Moored Training Shipslocated in Charleston, South Carolina, used for naval
nuclear propulsion plant operator training;

. Nuclear propulsion work performed at six shipyards (four public and two
private);

. Two DOE government-owned, contractor-operated laboratories devoted
solely to naval nuclear propulsion research, development, and design work;

. Two land-based prototype nava reactors used for research and devel opment
work and training of naval nuclear propulsion plant operators; and

. The Expended Core Facility, located at the Naval Reactors Facility, which is
located at the INEL.

More detailed discussonisavailablein U.S. Department of Energy and U.S. Department of
Defense (1995), Hewlett and Duncan (1974) and Duncan (1990).

2.2 History and Mission of the Program

In 1946, at the conclusion of World War 11, Congress passed the Atomic Energy Act, which
established the U.S. Atomic Energy Commission (AEC) to succeed the wartime Manhattan Project,
and gave it the sole responsibility for developing atomic energy. At that time, Captain Hyman G.
Rickover was assigned to the Navy Bureau of Ships, the organization responsible for naval ship
design. Captain Rickover recognized the military implications of successfully harnessing atomic
power for submarine propulsion and that it would be necessary for the Navy to work with the AEC
to develop such a program. By 1949, Captain Rickover had forged an arrangement between the AEC
and the Navy that led to the formation of the Naval Nuclear Propulsion Program. In 1954, the nuclear
submarine USS NAUTILUS put to sea and established the basis for all subsequent U.S. nuclear-
powered warship propulsion designs. In the 1970s, government restructuring moved the AEC part
of the Nava Nuclear Propulsion Program from the AEC (which was disestablished) to what became
the DOE. Although the Naval Nuclear Propulsion Program grew in size and scope over the years,
it retained its dual responsibilities within the DOE and the Department of the Navy, and its basic
organization, responsibilities, and technical discipline have remained much as when it was first
established.

The advantages of nuclear propulsion for naval vessels are several. By eliminating atogether
the need for oxygen for propulsion, nuclear power offers a way to drive a submerged submarine
without the need to resurface frequently. In addition, nuclear power offers a way to drive a
submerged submarine at high speed without concern for fuel consumption.



Although origindly developed for submarines, nuclear propulsion aso significantly enhances
the military capability of surface ships. Nuclear propulsion provides virtually unlimited high-speed
endurance without dependence on tankers and their escorts. Moreover, the space normally required
for propulsion fud in oil-fired ships can be used for weapons and aircraft fuel in nuclear-powered
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arcraft carriers.

2.3 Characteristics of Naval Nuclear Fud

Nava nuclear fuel is designed to meet the stringent operationa requirements for nava
nuclear propulsion reactors. Because it was designed for military application, al nava nuclear fuel
designs will maintain their integrity indefinitely under the less demanding conditions encountered

during land-based storage.

Naval fud is designed to operate in a high-temperature and high-pressure
environment for many years. Current designs are capable of more than 20
years of successful operation without refueling.

Nava spent nuclear fuel examined after 28 years of storage in a water pool
exhibited no detectable deterioration. Measurements of the corrosion rates
for navd fud designs have shown that post-examination naval spent nuclear
fuel can be safely stored wet or dry for periods much longer than the 40 years
considered in this EIS. Thisistrue for current designs which operate over
20 yearsin areactor, as well asfor earlier designs which operated for fewer
years, becausein dl designs, highly corrosion resistant materials are used for
the cladding. In thisregard, it should be noted that naval spent nuclear fuel
examined after 28 years of storage with no detectable deterioration, as cited
above, was of an earlier design which operated for seven years and three
months before being removed.

Nava nuclear fuel is designed, built, and tested to ensure that the fuel
structure will contain and hold the radioactive fission products. Nava fuel
totally contains fission products within the fuel; there is no fission product
release from the fuel in normal operation or when the fud is removed,
transported, or stored. Since the nuclear reactor core contains a large
quantity of fisson products, it is essentia to contain them within the nuclear
fuel in order to minimize radiation exposure to a ship's crew.

Nava nuclear fud isextremely rugged. It can withstand combat shock loads
which are well in excess of 50 times the force of gravity (i.e., 10 times the
seismic loads for which civilian nuclear power plant fuel is designed). It
routinely operates with rapid changes in power level since naval ships must
be able to change speed quickly in operational situations. Naval fuel consists
of solid components which are nonexplosive, nonflammable, and
noncorrosive. The ruggedness of naval fuel is demonstrated by the fact that
two nuclear-powered ships were lost at sea in the 1960s, and subsequent
environmental monitoring shows no release of fission products from the fuel
despite the catastrophic nature of the loss of the ships (Naval Nuclear
Propulsion Program 19944).
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The integrity of naval spent nuclear fuel is due in part to a long-standing program of
examining naval spent nuclear fuel after it has been removed from prototype reactor plants and
operating ships. These examinations have been conducted at the Expended Core Facility at INEL
since 1958. Prior to 1992, naval spent nuclear fuel was reprocessed to permit reuse of the fissile
uranium remaining. Since that time, it has been transferred to storage in water pools at the Idaho
Chemical Processing Plant until a method for ultimate disposition is selected.

Nava nuclear fud is highly enriched (93% to 97%) in the isotope U-235 as compared with
civilian reactor fud (about 4%). However, to ensure the design will be capable of withstanding battle
shock loads, the naval fud materia is surrounded by large amounts of structural material made of an
dloy of zirconium caled Zircdoy. Nava spent nuclear fuel assemblies will fit dimensionally into the
same container systems designed for civilian spent nuclear fuel. Because of the large amount of
Zircaloy structure and the limit on total loaded weight of the container, the amount of fissionable
materid in aloaded container issmilar for naval and civilian fuel in spite of the different enrichments
(in each case, about 440 to 660 Ib, or 200 to 300 kg, of U-235).

Criticality is aso not a problem despite the high enrichment of naval nuclear fuel. Nava fuel
contains high integrity burnable poisons which compensate for the depletion of U-235 asacoreis
depleted. Control rods made of hafnium will be firmly secured in most of the naval fuel assemblies
loaded into the containers to ensure subcriticality. Detalled anadyses have been made and demonstrate
that naval fuel will remain subcritical under accident conditions.

Likewise, decay hesat calculations have been made which demonstrate that no fission product
releases will occur from naval spent nuclear fuel inside a container even assuming about 3 years of
cooling after reactor operation. Releases under such conditions are not a problem because naval
reactor volumetric power dengties are typicaly less than those of commercial reactors and the fission
product concentrations by volume of spent nuclear fuel are commensurately lower. These matters
will be addressed as part of the process of obtaining a certificate of compliance to transport naval
spent nuclear fuel.

Appendix E of this EIS dso addresses |ow-level waste generated as aresult of removing non-
fuel bearing structures from naval fuel assemblies. Some of these structures are classified as special
case low-level radioactive waste. This waste is addressed in this EIS because the same container
system may be used for special case waste asis used for naval spent nuclear fuel and to ensure that
selection of the container system allows for the use of the same container system for special case
waste.

2.4 Regulatory Framework

Under the Atomic Energy Act of 1954, as Amended (42 USC 82011 et seq) ownership of
United States nuclear fuel was assgned to the Atomic Energy Commission, now the U.S. Department
of Energy. When nava fuel is used on board U.S. Navy warships, custody of the naval nuclear fuel
rests with the Navy while ownership remains with DOE. When naval spent nuclear fuel leaves the
shipyard after being removed from the warship, custody is transferred to DOE, in the person of the
Nava Nuclear Propulsion Program, and the naval spent nuclear fuel is shipped to the Expended Core
Facility in Idaho for examination. When naval spent nuclear fud is shipped from the Expended Core
Fecility to the Idaho Chemical Processing Plant, custody is transferred from the Naval Nuclear
Propulsion Program to the DOE Office of Environmental Management.
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The Naval Nuclear Propulsion Program includes activities conducted by both the Navy and
DOE. Executive Order 12344, enacted as permanent law by Public Law 98-525, and the Atomic
Energy Act of 1954 establish the responsibility and authority of the Director of the Naval Nuclear
Propulsion Program (who is aso the Deputy Assistant Secretary for Naval Reactors within DOE) for
al facilities and activities of the Program. These executive and legidlative actions establish that the
Director isresponsible for all matters pertaining to naval nuclear propulsion, including direction and
oversight of environmental, safety, and health matters for all program facilities and activities. This
authority includes the certification of shipping containers which meet the design and testing
requirements of 10 CFR Part 71. Thus certification by the Nuclear Regulatory Commission of
shipping and storage containers for nava spent nuclear fuel isnot required. However, consistent with
long-standing program practice for pre-examination naval spent nuclear fuel any container system
selected for post-examination naval spent nuclear fuel transportation will receive Nuclear Regulatory
Commission review and certification for transport.

In this EIS, the term “naval spent nuclear fuel” refers to the category of spent nuclear fuel
that has been removed from naval reactors (nuclear reactors used aboard naval warships, naval
research or training vessdls, or at land-based naval prototype facilities operated by the Naval Nuclear
Propulsion Program). In thisEIS, the term “DOE spent nuclear fuel” refers to any spent nuclear fuel
which DOE has responsibility for managing with the exception of naval spent nuclear fuel.

Federal statutes, regulations and other requirements that would apply to the fabrication and
deployment of the dternative container systems considered in this EIS are described in Chapter 8 of
this EIS and additional details are provided in the Programmatic SNF and INEL EIS (DOE 1995
Volume 1, Chapter 7). In Chapter 8 of the current EIS, the federal statutes and regulations,
Executive Orders, hazardous and radiological materials transportation regulations including the U.S.
Nuclear Regulatory Commission regulations, and the application of the Resource Conservation and
Recovery Act to nava spent nuclear fud management are discussed. The discussion of the Resource
Conservation and Recovery Act is covered in Section 8.1.5 under the Federal Facility Compliance
Act and in Section 8.1.13 under the Solid Waste Disposal Act. DOE implements its responsibilities
for the protection of public health, safety, and the environment through a series of Departmental
Ordersthat are mandatory for operating contractors of DOE-owned facilities, including INEL. These
DOE Orders are listed in Table 8.1 of Chapter 8 of the current EIS.

State regulations may gpply to manufacturing container systems or to the handling, storage,
or transportation of naval spent nuclear fuel. These are not discussed since the location of
manufacturing and the location of a repository are not known. Requirements that would be
goplicable exclusvely to the operation of arepository or to a centralized interim storage Site are not
discussed because these operations are beyond the scope of this EIS. Such requirements and
pertinent environmental impacts would be covered in separate environmental documents prepared
for each facility.

The National Environmental Policy Act (NEPA) requires that federal, state, and local
agencies with jurisdiction or specid expertise with respect to any environmental impact be consulted
(42 USC § 4332 (2)(c)(v)). The NEPA implementing regulations require the Navy to obtain
comments on the Draft EI'S from these agencies and from Indian Tribes when effects may be on their
reservations (40 CFR 1503.1(a)(1) and (2)). NEPA implementing procedures require consultation
with other agencies, when appropriate, to incorporate any relevant requirements as early as possible
inthe NEPA process. To obtain comments, copies of this Draft EI'S have been or are being provided
to federd, state, and local agencies with jurisdiction by law or specid expertise, and to affected Indian
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tribes. All commentsreceived by the Navy have been considered in the Fina EIS for the aternative
container systems.

2.5 Summary of Naval Spent Nuclear Fuel Operations

Since 1957, over 660 container shipments of pre-examination naval spent nuclear fuel have
been made to the Naval Reactors Facility at INEL. All of the shipments were made safely by rail and
without release of radioactivity. At INEL, the naval spent nuclear fuel is removed from the shielded
shipping containers and placed into the water pools at the Expended Core Facility. All naval spent
nuclear fuel received at the Expended Core Facility is visualy examined externaly for evidence of
any unusua condition such as unexpected corrosion, unexpected wear, or structural defects. After
the fuel assembly structural components have been removed, the interior of the assembly is examined
for the conditions discussed above. In addition, the assembly is examined for distortions from
irradiation, heat, or the fission process which could interfere with the even distribution of primary
coolant and consequent heat removal. The inspection also checks for possible flow obstructions due
to foreign material or excessive corrosion product buildup.

About 10 to 20% of the nava spent nuclear fud is given more detailed examinations for such
purposes as confirming the adequacy of new design features, exploring materials performance
concerns, and obtaining detailed information to confirm or adjust computer predictions of neutron
physics, heat transfer, or hydraulic flow and distortion. These detailed non-destructive examinations
(which do not breach the fuel cladding and thus do not affect fuel integrity) include eddy current
techniques to determine corrosion film and cladding thicknesses, dimensional measurements to
determine fuel assembly distortion, gamma scan technology to determine core fuel depletions, and
other ingpections. These examinations consist of detailled visual inspection, measurements of
dimensions or distortion, evaluation of corrosion product build-up, or other non-destructive
evaluations which do not penetrate the fuel cladding or otherwise reduce the integrity of the fuel.
After examination, naval spent nuclear fuel isloaded into shielded containers and transferred to the
DOE's Idaho Chemical Processing Plant at the INEL for storage.

These detailed examinations aso include a very small number of fuel elements which are
destructively examined by cutting through the cladding to allow evaluation of the interior of the fuel
element. They represent less than one-tenth of one percent of the total amount of naval spent nuclear
fuel to bemanaged at INEL. Currently, naval spent nuclear fuel in this form (atotal of less than 0.05
metric ton) is managed in metal canisters that are located in the Expended Core Facility and Idaho
Chemical Processing Plant water pools. Prior to placing thisfuel in adry storage container, it would
be repackaged in canisters made of highly corrosion resistant metal that ensures the canister’ s ability
to withstand harsh environments indefinitely. The total volume of fuel in this form can be fit within
asingle storage container analyzed in any of the alternatives considered in this EIS.

Some naval spent fuel assemblies currently at the Idaho Chemica Processing Plant or the
Expended Core Facility were separated into smaller units to remove fuel elements for detailed
examination or to facilitate reprocessing before the DOE ceased reprocessing in 1992. The
separation did not entail cutting through the fuel element cladding but rather through other portions
which joined the parts of the fuel assemblies together. The total amount of naval spent nuclear fuel
inthisformislessthan 0.76 metric ton. Since such fuel retains its structural integrity and corrosion
resistance because the cladding isintact, it can be managed in the same fashion as naval spent fud that
has not been separated by using appropriately configured container baskets.
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At the Idaho Chemica Processing Plant, naval spent nuclear fuel is stored in water pools to
shield workers from radiation. Nava nuclear fuel is designed to operate for decades in high-
temperature, high-purity, and controlled pH water without substantial corrosion. The corrosion rate
of naval nuclear fuel decreases rapidly as the water temperature decreases. Existing knowledge of
the corrosion of the materias used in the cladding of naval spent nuclear fuel is extensive and shows
that the cladding corrosion rate is more senditive to changes in temperature than to changes of purity
and pH of the water. This means that naval spent nuclear fuel can be stored in cool water storage
pools not having the same stringent controls on purity and pH as reactor plants without substantial
corrosion. This has been vaidated by experience at the Expended Core Facility and Idaho Chemical
Processing Plant.

2.6 INEL Facilities Related to L oading and Storage of Naval Spent Nuclear Fuel
2.6.1 Expended Core Facility

The Expended Core Facility is located within the fenced perimeter of the Naval Reactors
Facility at INEL. The Expended Core Facility is alarge laboratory facility used to receive, examine,
prepare for storage, and ship naval spent nuclear fuel and irradiated test specimen assemblies. The
information derived from the examinations performed at the Expended Core Facility provides
engineering data on nuclear reactor environments, material behavior, and design performance. These
data are used to develop new longer-lived nuclear fuel, to support operation of fuel in existing nuclear
powered warships, and to reduce the cost of manufacturing fuel. Post-examination naval spent
nuclear fue is prepared at the Expended Core Facility for storage and shipment to the Idaho Chemical
Processing Plant. A comprehensive description of the Expended Core Facility and its operationsis
presented in the Programmatic SNF and INEL EIS (DOE 1995, Volume I, Attachment B to
Appendix D).

The building which houses the Expended Core Facility is a concrete block structure
approximately 1,000 ft (approximately 300 m) long by 194 ft (approximately 60 m) wide. This
structure provides offices and enclosed work areas, including an array of interconnected reinforced
concrete water pools which permit visua observation of naval spent nuclear fuel during handling and
ingpection while shielding workers from radiation. Adjacent to the water pools are shielded cells used
for operations which must be performed dry. Access to the Expended Core Facility for the receipt
and shipping of large containersis provided by large roll-up doors that allow railcar and truck entry.
A schematic view of the Expended Core Fecility is shown in Figure 2.1 and a photograph of the water
pool areais provided in Figure 2.2.

The Expended Core Fecility has been specificaly designed to provide the unique physica and
administrative controls required by the Naval Nuclear Propulsion Program to ensure safe handling
of irradiated nuclear fuel and contaminated components with a high degree of worker safety and
protection for the environment. The origina Expended Core Facility building was constructed in 1957
and consisted of awater pool and a shielded cell with a connecting transfer canal. The facility has
been modified and upgraded to accomplish the expanding mission of the facility since then, including
the addition of three more water pools, severa shielded cells, and other capabilities dictated by the
nature of the work required.
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2.6.2 Idaho Chemical Processing Plant Storage Facility

The Idaho Chemical Processing Plant covers approximately 250 acres (approximately
100 ha) and comprises 150 buildings. It islocated in the southwestern part of the INEL site, near the
Test Reactor Area.

The origina purpose of the Idaho Chemical Processing Plant was to reprocess government-
owned nuclear fuel from research and defense reactors. Since 1953, approximately 20 tons
(approximately 18 metric tons) of uranium-235 has been recovered (of which about 5 tons [or
approximately 4.5 metric tons] came from reprocessing naval spent nuclear fuel). 1n 1992 the DOE
decided to phase out the reprocessing activities. Therefore, there is a need for storage of naval spent
nuclear fuel generated from operations of naval reactors now that the DOE is no longer reprocessing
spent nuclear fuel to recover the fissile material.

The current purpose of the Idaho Chemical Processing Plant is to receive and store naval
gpent nuclear fud and other DOE spent nuclear fuel until a permanent repository or interim storage
gte outside the State of 1daho becomes available. In addition, high-level radioactive liquid and solid
wastes also will be prepared for disposition in a permanent repository. The Idaho Chemical
Processing Plant develops technologies for the disposition of civilian and nava spent nuclear fuel,
sodium-bearing waste, and high-level radioactive waste, and also devel ops technologies to minimize
waste generation and manage radioactive and hazardous wastes for the DOE.

The maor operating facilities at the Idaho Chemica Processing Plant provide for both
storage and treatment of both naval spent nuclear fuel and spent nuclear fuel from other DOE
programs. The storage facilities provide water pools and dry storage for naval spent nuclear fue,
cacine (dry, granular waste) storage, and liquid high-level radioactive waste storage in underground
tanks. A photograph of one of the water pool areas at the Idaho Chemical Processing Plant is
provided as Figure 2.3. Treatment facilities include a waste solidification facility for treatment of
liquid high-level radioactive waste and sodium-bearing waste (the New Waste Calcining Facility) and
evaporators to concentrate high-level radioactive liquid waste, low-level radioactive waste and mixed
low-level radioactive waste. Another treatment facility prevents radioactive waste from being
discharged to the percolation ponds and recovers nitric acid for reuse. Mixed and low-level
radioactive wastes are handled and stored in the Radioactive Mixed Waste Staging Area and the
Hazardous Chemical/Radioactive Waste Facility. Other operating facilities include process
development and robotics laboratories.

2.7 Planned Reductionsin the Number of Nuclear -Powered Naval Vessds

Following the successful operation of the USS NAUTILUS in 1954, the number of nuclear-
powered submarines and surface shipsin the U.S. Navy grew steadily until it reached a peak of just
over 150 ships in 1987. Figure 2.4 is a graph of the total number of nuclear-powered vessels
(historica and projected) in the U.S. Navy (Naval Nuclear Propulsion Program 1994b). Since 1988,
the number of nuclear-powered vessalsin the U.S. Navy has decreased as the overall size of the Navy
has decreased as a result of the end of the Cold War. The Navy has been able to accomplish its
mission with fewer ships, partly because the ships and crews became more capable over the years and
partly because the development of longer-lived nuclear reactor cores makes it possible for nuclear-
powered ships to spend more time on duty and less time in shipyards being refueled. A major factor
in the reduction in the number of nuclear-powered vessals is that, since the end of the Cold War, the
Navy has embarked on a program to reduce the number of warships in its fleet. With the Navy
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downsizing from afleet of almost 600 warships to a fleet of just over 300, the number of nuclear-
powered warshipsis aso diminishing. The actual size of the nuclear-powered fleet by the year 2000
is expected to be between 80 and 90 vessels having between 95 and 110 reactors (since surface ships
have two or more reactors).

Figure 2.4 shows the peak number of nuclear-powered nava vessalsin 1987 and the number
of nuclear-powered shipsin the fleet under current planning. This planned reduction reflects the most
recent changes in the mission of the U.S. Navy, including the effects of the end of the Cold War.
Under this plan, the number of nuclear-powered naval vessels will be reduced by the end of the next
10 yearsto gpproximately one-hdf the number at its peak. The Navy is moving ahead with this plan,
but it should be remembered that such plans may change in the future if Congress adters the Navy's
mission in light of world developments.

This plan for reducing the number of nuclear-powered naval vessels served as the basis for
establishing the amount of naval spent nuclear fuel to be generated, which then was reflected in the
development of environmental impactsin this EIS. For example, the planned reduction in the number
of shipsin future yearsisincorporated into all of the impacts associated with storage or shipment of
nava spent nuclear fue reported in this EIS. Similarly, the timing and number of naval spent nuclear
fuel shipments used in the calculation of impacts associated with transportation are based on this plan.

2.8 Other NEPA Reviews

The Record of Decision for the DOE Programmatic Spent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environmental Restoration and Waste Management
Programs Final Environmental Impact Statement was issued on May 30, 1995. On October 17,
1995, the federal District Court entered a Court Order that incorporated as requirements all of the
terms and conditions of the parties Settlement Agreement, including a reduction in the number of
spent nuclear fuel shipments coming to the State of Idaho. Some of the projects described in the
Court Order which are not related to the management of naval nuclear spent fuel may require further
project definition or NEPA evauation by the DOE. All additional NEPA evaluations will be timely
to assure full compliance with the Court’s Order.

Other NEPA reviews pertinent to this EIS, because they address impacts directly related to
naval spent nuclear fuel or the impacts covered in the other reviews and must be cumulatively
evaluated with the impacts in this EIS, are discussed in Sections 2.8.1 and 2.8.2. Included in the
discussons are reviews currently in preparation, planned for the future, or specified through pertinent
legidation but not planned.

2.8.1 NEPA Documents Completed or in Progress
The following NEPA documents have been completed or are in progress.

* Department of Energy Programmatic Spent Nuclear Fuel Management and
Idaho National Engineering Laboratory Environmental Restoration and
Waste Management Programs Final Environmental Impact Statement
(DOE/EIS-0203-F) — This Programmatic SNF and INEL EIS evaluates the
impacts over the next four decades of transporting, receiving, processing, and
storing spent nuclear fuel for which DOE is responsible. It also analyzes the
site-specific consequences of spent nuclear fuel management and environ-
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mental restoration at INEL. The fuel considered consists of that generated by
DOE production reactors and by research and development reactors; nava
reactors; foreign research reactors;, other miscellaneous generators, and
gpecia-case commercia reactors. The final Programmatic SNF and INEL EIS
wasissued April 28, 1995, and the Record of Decision was issued on June 1,
1995. An amended Record of Decision (61 FR 9441) was issued on March 8,
1996. Navad spent nuclear fud isandyzed in both the Programmatic SNF and
INEL EIS and in the current EIS.

Environmental Assessment of Urgent-Relief Acceptance of Foreign Research
Reactor Spent Nuclear Fuel (DOE/EA-0912) — This Environmental
Assessment and associated Finding of No Significant Impact were issued on
April 22, 1994. The Environmental Assessment considered the receipt,
overland trangport, and temporary pool storage at the Savannah River Site of
409 spent nuclear fuel elements from foreign research reactors. The proposed
action analyzed in this Environmental Assessment was intended to ensure that
the organizations responsible for eight foreign research reactors from which
urgent-relief spent nuclear fuel shipments would be accepted would continue
to participate in the Reduced Enrichment for Research and Test Reactors
Program, a key nuclear weapons nonproliferation program proposed by the
United States, until completion of the EIS on proposed policy for foreign
research reactor spent nuclear fuel.

Environmental Impact Satement on a Proposed Nuclear Weapons
Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear
Fuel (DOE/EIS-0218-F) — The nonproliferation policy EIS, issued on
February 23, 1996, addresses adoption and implementation of policy for the
United States to accept and provide storage and ultimate disposition of spent
nuclear fuel from foreign research reactors containing uranium produced or
enriched in the United States. DOE issued a Record of Decision on May 13,
1996 (61 FR 25092) and an amended Record of Decision on July 25, 1996
(61 FR 38720).

Draft Ste-Wide Environmental Impact Satement for the Nevada Test Ste and
Off-Ste Locations Within Nevada (DOE/EIS-0243) — The Draft EIS was
issued on February 2, 1996. This sitewide EIS will address management
decisonsregarding aternatives for the future use of the Nevada Test Site and
related areas. The EIS addresses defense programs, waste management,
environmental restoration, nondefense research and devel opment, and resource
management planning. The Sitewide EI'S does not address any aspect of civilian
or nava spent nuclear fuel management or disposal, including any issues
associated with a potential repository in Nevada.

Final Generic Environmental Impact Satement: Handling and Sorage of
Spent Light Water Power Reactor Fuel (NUREG-0575) — This EIS, issued
in August 1979 by the Nuclear Regulatory Commission, evauates the
environmenta impacts of storing commercia spent nuclear fuel at reactor sites.
ThisEISis part of the basis for the Nuclear Regulatory Commission’s Waste
Confidence Decision (44 FR 61372, 49 FR 34658, and 54 FR 49767) that
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spent nuclear fuel can be stored at reactor sites without harm to the
environment.

* Final Environmental Satement on the Transportation of Radioactive Material
by Air and Other Modes (NUREG-0170) — This EIS, issued in August 1977
by the Nuclear Regulatory Commission, evaluates the environmental impacts
of transporting radioactive material, including spent nuclear fuel.

*  Environmental Impact Satement for a Geologic Repository for the Disposal
of Joent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain,
Nye County, Nevada — As directed by the Nuclear Waste Policy Act, DOE
initiated preparation of an EIS that would accompany a recommendation if one
is made to the President to locate a geologic repository. On August 7, 1995,
DOE published a Notice of Intent to prepare the Repository EIS. Following
a90-day scoping period which ended on December 5, 1995, the DOE deferred
activities on the repository EIS until Fiscal Year 1997. The Nuclear Regulatory
Commission will consider the Repository EIS, to the extent practicable, in the
process of issuing the repository construction authorization and license. The
EIS will evaluate the potential impacts of developing a repository site,
including the effects of construction, operation, and closure. In accordance
with the Nuclear Waste Policy Act, the Repository EIS will not consider the
need for arepository, alternatives to geologic disposal, or aternative sites to
Y ucca Mountain.

*  Environmental Assessment for Stabilization of the Storage Pool at Test Area
North — The Draft Environmental Assessment was issued on February 20,
1995, and a Finding of No Significant Impact was issued on March 6, 1996. |
The Environmenta A ssessment was reissued to incorporate public comments
and adraft Finding of No Significant Impact on May 10, 1995. The document
is currently undergoing find revison and is expected to be released soon. The
proposed action would remove Three Mile Iland core debris, government
owned commercia fuels and “loss of fluid test” (LOFT) fuel assemblies from
INEL’s Test Area North storage pool. The storage pool would be de-watered
and placed in an industrially safe condition. A dry cask storage facility would
be constructed at INEL’ s Idaho Chemica Processing Plant to receive and store
the Three Mile Idand core debris.

2.8.2 Other NEPA Documentsin the Nuclear Waste Policy Act

The Nuclear Waste Policy Act directs DOE to prepare an Environmental Assessment to
support a recommendation to Congress of a site for a Monitored Retrievable Storage facility for
commercial spent fudl. The Nuclear Waste Policy Act also directs DOE to prepare an EIS to support
any license gpplication to the Nuclear Regulatory Commission for a Monitored Retrievable Storage
facility construction and operation. To date, DOE has made no recommendation for a site. However,
after analyzing public comments received in response to DOE’'s Notice of Inquiry on Waste
Acceptance Issues published on May 25, 1994 (59 FR 27007), DOE has concluded that it does not
have an unconditiona statutory or contractual obligation to accept high-level waste and spent nuclear
fuel beginning January 31, 1998, in the absence of arepository or interim storage facility constructed
under the Nuclear Waste Policy Act. In addition, DOE has concluded that it lacks statutory authority
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matter is currently before the Federal Courts and is also the subject of legidation being considered
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in both houses of Congress.

2.9 Organization of thisEIS

This EIS examines and compares the environmental impacts of fabricating and deploying
alternative container systems for the management of naval spent nuclear fuel. This environmental
evaluation of aternative container systems lends itself to a different format than most site-specific
ElSs, where the Environmental Setting and Environmental Impacts or Consequences are discussed

in separate chapters. The remainder of this EISis structured as follows:

Chapter 3 presents the details of the alternative container systems, including
the No-Action Alternative. The chapter also provides a summary comparison
of the aternatives and impacts estimated in Chapters 4, 5, 6, and 7 and forms
the heart of thisEIS.

Chapter 4 addresses the manufacture of canisters, casks, and associated
equipment. It includes a discussion of the environmental setting for
manufacturing and the potential impacts associated with manufacturing
components of the various systems.

Chapter 5 addresses the loading, handling, and storage of naval spent nuclear
fud assemblies, canisters, and casks at INEL. The chapter includes a
discussion of the environmental setting for the facilities and of the potential
impacts of loading and storage associated with each alternative.

Chapter 6 addresses issues related to unloading of containers at a
representative or notional repository or centralized interim storage site.

Chapter 7 addresses the transportation of naval spent nuclear fuel between
facilities utilizing the alternative container systems. It includes a discussion of
the environmental setting of representative routes and the potential impacts of
transportation associated with each alternative.

Chapter 8 provides a summary of the laws and regulations applicable to the
actions discussed in this EIS.

Chapters 9 and 10 contain alist of preparers and references, respectively.
Chapter 11 provides the comments to the Draft EIS and the Navy responses.

The appendixes provide background information and details of the
methodology, evaluations, and analyses presented in this EIS.

Abbreviations and Acronyms, a Glossary, an Index and a Distribution List are
found at the end of the document.
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3.0 DESCRIPTION AND COMPARISON OF ALTERNATIVES

This EIS describes and compares the environmental impacts of six aternative container
systems for the storage, transport, and possible disposal of naval spent nuclear fuel. A range of
dternatives has been consdered for naval spent nuclear fuel. Each of these dternatives is described,
evaluated, and compared in this chapter on the basis of its potential environmental impacts. In
addition, this EIS describes and compares the environmental impacts of the same six alternative
container systems for the storage, transport, and possible disposal of low-level waste created from
nava spent nuclear fuel management and designated as special case waste, as an action related to the
choice of a container system. The incremental increase in risk associated with transport and
management of this waste would be less than about 20 percent of the risk from naval spent nuclear
fuel aone. For the No-Action Alternative, existing technology would be used.

Until ageologic repository or centralized interim storage site is ready to accept naval spent
nuclear fuel, most of it isbeing Sored at the Idaho Chemica Processing Plant. Small library samples
are adso held at the Expended Core Facility. The current water pool storage facilities at the Idaho
Chemica Processing Plant require re-racking for temporary storage, and additional storage facilities
may be needed. See the Programmatic SNF and INEL EIS (DOE 1995; Volume 1, Appendix B,
Chapter 2.) New water-pool storage facilities will not be constructed. Dry storage is required
pursuant to the court-ordered Idaho agreement described in Chapter 1 since water-pool storage does
not facilitate the transport of spent nuclear fuel out of the State of 1daho. In accordance with the
|daho agreement, al naval spent nuclear fuel will be removed from water pool storage by the year
2023, 28 years after 1995. Alternative dry storage containers have been selected for evaluation and
are described below. The environmental impacts of the aternatives are evauated in detal in
Chapters 4, 5, 6, and 7 for the manufacture of alternative container systems, loading and storage at
INEL, unloading at a geologic repository site or centralized interim storage site, and transportation
from INEL to ageologic repository site or centralized interim storage site, respectively. The results
of these evaluations are summarized in this chapter.

Unlike civilian spent nuclear fuel which is stored in plants throughout the country after
remova from the reactor, al pre-examination naval spent nuclear fuel is shipped to one place, INEL,
for examination and storage. For this reason, evaluations for the loading and storage of naval spent
nuclear fuel at INEL make use of information specific to that location. The Nuclear Waste Policy
Amendments Act of 1987 designates Y uccaMountain a the DOE's Nevada Test Site as the only site
currently authorized by legidation to be characterized as a geologic repository, and its suitability has
not yet been determined. The analysis in this EIS covers transportation from INEL to the Y ucca
Mountain location as arepresentative or notional destination. This EIS does not make presumptions
concerning the Y ucca Mountain site' s suitability for a geologic repository or designation for use as
acentraized interim storage Site. Also, as an andytical convenience for the purposes of this EIS, the
notional centralized interim storage Site is assumed to be at the same location as a repository.

The shipment of pre-examination nava spent nuclear fuel from shipyards to INEL; the
examination, handling, and storage of that spent nuclear fuel at INEL ; and the associated effects on
human hedlth and the environment which might result have been analyzed and described in detail in
the Programmatic SNF and INEL EIS (DOE 1995 Volume 1, Appendix D). This chapter summarizes
the results of detailed analyses of the possible environmental impacts from manufacturing suitable
containers, loading naval spent nuclear fuel into the appropriate container at INEL under each
dternative, storage of naval spent nuclear fuel in the containers at INEL (if the container is suitable



3-2

for storage), shipment of the naval spent nuclear fuel to a geologic repository or centralized interim
storage site, and unloading the containers at arepository or centralized interim storage site.

In addition to a discussion of container systems, the scope of this EIS aso includes severa
actions that are related to the container system choice:

. Manufacturing the container system.
. Handling and transportation impacts associated with the container system.

. Modifications a the Expended Core Facility and the Idaho Chemical
Processing Plant at INEL to support loading naval spent nuclear fuel into
containers suitable for dry storage. Specifically, expansions at both locations
would dlow loading operations to take place in either a shielded, filtered-air,
dry cell facility, or in an underwater loading facility.

. The location of the dry storage in relation to the Snake River Aquifer. The
only alternatives for dry storage that might not be above the aquifer are not
currently in the industrial-use areas of INEL.

. The storage, handling and transportation of certain kinds of low-level
radioactive waste (characterized as special case waste). Special case waste
might reasonably utilize the same container system asis used for naval spent
nuclear fuel. For the purposes of this EIS, it is assumed that this action
would be implemented.

Several options for container systems have been examined and are described below. The
container systems could employ a series of single purpose containers with naval spent nuclear fuel
assemblies being individually moved from a site storage container to a transportation container and
again to a disposal container. Alternatively, there could be a more integrated system where the
assemblies are put into a single container and overpacks are used to meet the special requirements
of storage, transportation, and disposal. There are aso existing container systems that are various
combinations of both. Both the single purpose and the combination systems are typical of current
container designs, but thereis aso interest in fully integrated or multi-purpose container systems.

The principa basisfor evaluating the alternatives in this EI'S has been radiological and other
environmental impacts. These impacts are shown to be small for al alternatives. The evaluation is
complicated by the fact that no repository or centraized interim storage site exists to accept the naval
gpent nuclear fudl from INEL, and the container requirements that might be imposed by these facilities
are not known.

The manufacture of aternative container systems would likely be accomplished at one or
more of existing manufacturing facilities that are currently producing such containers. Specific
vendors would be selected by competitive bidding based on approved specifications. Idedlly, the
selected container would facilitate handling and disposal operations by minimizing or eliminating the
need to remove spent nuclear fuel from containers during storage or transportation. Although naval
spent nuclear fud represents only avery small fraction of the spent nuclear fuel that must be handled
a ageologic repository or centralized interim storage Site, it is still desirable to ensure that as much
as possible of the fuel received at the Site can be handled with a single set of facilities and equipment.
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The environmental consequences of manufacturing aternative container systems are discussed in
Chapter 4 of this EIS and are summarized in this chapter.

For nava spent nuclear fud, temporary storage could be accomplished at INEL in available
gpace that is conveniently located in the vicinity of the Idaho Chemica Processing Plant and the Naval
Reactors Facility, where the Expended Core Facility is located, or at a previousy undeveloped
location at the INEL not above the Snake River Plain Aquifer, if technically feasible. The siting
consderations for adry storage facility are discussed in Appendix F. Additional information on dry
storage is available in the Programmatic SNF and INEL EIS (DOE 1995; Volume 1, Appendix D,
Attachment C).

After the necessary containers are procured, naval spent nuclear fuel would be loaded into
the containers at INEL for storage and ultimate shipment to a geologic repository or centralized
interim storage site. The Yucca Mountain Site is used as a representative geologic repository and
centralized interim storage site. The possible effects on human health and the environment from
handling and storage at INEL and at the repository or centralized interim storage site are presented
in Chapters 5 and 6.

Once a geologic repository or centralized interim storage site is available to receive naval
spent nuclear fudl, the fuel would be transported to the site by rail in heavily shielded containers. The
possible environmental impacts associated with the transportation of naval spent nuclear fuel are
described in Chapter 7. The ultimate decision, however, on transportation options will be made by
the DOE on the basis of andlysesto be performed in the repository EIS. (See aso Sections 5.13 and
7.1.) Once at a geologic repository or centralized interim storage site, the containers would be
unloaded from the railcars at a surface facility and prepared for ultimate disposition. The extent of
this preparation would depend on the container system selected and would involve transferring the
naval spent nuclear fuel from shipping containers to disposal containers under all aternatives not
using multi-purpose canisters, which can be placed in a disposa container (overpack) without
reopening.

Under al alternatives considered, naval spent nuclear fuel would be stored at INEL until
2035 or until the time that a geologic repository or centralized interim storage site is ready to accept
it, whichever comesfirst. Naval spent nuclear fuel is planned to be among the early shipmentsto a
repository or centralized interim storage Site. Legidation pending before Congress may require
establishment of a centralized interim storage site outside the State of Idaho to which naval spent
nuclear fuel could be shipped awaiting placement in a geologic repository. Based on the projected
inventory of naval spent nuclear fuel at INEL and current plans for refueling and defueling of naval
nuclear-powered vessels, approximately 300 to 500 container shipments of naval spent nuclear fuel
would be sent from INEL to arepository or centralized interim storage site between 2010, when a
repository (or centralized interim storage site) is planned to begin accepting naval spent nuclear fuel,
and 2035, when naval spent nuclear fuel generated up to that time would be completely removed from
INEL. Approximately 45 to 85 shipments of specia case waste would also be made if the repository
or centralized interim storage Site were designated to receiveit.

If naval spent nuclear fuel could not be accepted by a repository or centralized interim
storage site and the spent nuclear fuel shipments commenced later than 2010, more containers may
be needed for interim storage of naval spent nuclear fuel at INEL. Between 360 to 585 container
shipments would still be required to occur between the time when arepository or centralized interim
storage Site could begin accepting naval spent nuclear fuel and 2035, when naval spent nuclear fuel
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generated up to that time would be completely removed from INEL. The actual number of shipments
is dependent upon the aternative selected since the capacities of the shipping containers employed
in each alternative are somewhat different. Details on shipments of naval spent nuclear fuel are
provided in Appendix B. Further information on the need for dry storage is discussed in the
Programmatic SNF and INEL EIS (DOE 1995, Volume 1, Appendix B, Chapters 2 and 3).

The following criteria were used to select the alternatives to be assessed for the potential
environmentd effects of usng such containers for storage, transportation, or disposal of naval spent
nuclear fuel:

. Designs shall meet the technical requirements found in regulations,
gpecificaly 10 CFR Part 72, 10 CFR Part 71, or 10 CFR Part 60 for storage,
transportation, or disposal, respectively. If necessary, spent nuclear fuel may
be re-loaded at a repository surface facility (or centralized interim storage
site) into disposal containers that comply with 10 CFR Part 60.

. Commercia containers that are representative types and licensed by the
Nuclear Regulatory Commission shall be assessed.

. Large capacity shdl be provided to minimize the need for movement of nava
spent nuclear fuel from container to container, container handling, and
shipments. One dternative with smdler capacity shall be included to provide
flexibility in the choice of a design.

. A No-Action Alternative shdl beincluded using containers that are currently
available.

. An appropriate variation of currently-available containers shall be included
to assess the effects of such variations.

. The alternatives shall be economical and consistent with technicd
requirements.

Consideration of these criteria, the currently available containers, the representeative
commercid containers, and existing technology led to the following list of aternatives selected for
environmenta analysis.

1.  Multi-Purpose Canister —- a metal canister, seadled by welding, and used with
separate, specidized overpacks for storage, transportation, and disposal in a geologic
repository of spent nuclear fuel. Overpacks provide the necessary confinement,
radiation shielding, impact resistance, and environmental protection for a canister to
meet the regulatory requirements cited above in the criteria for selecting alternatives.

2. No-Action Alternative — currently available shielded transportation casks (M-140 or
M-130) that are approved by the Nuclear Regulatory Commission are used to
transport naval spent nuclear fuel from naval sitesto INEL. Commercialy available
dry storage containers would be procured and used for dry storage. The existing
M-140 and M-130 casks are sealed with a gasketed and bolted lid and could be
approved for dry storage. Additional M-140swould be procured and used to transport



3-5

naval spent nuclear fuel from INEL to a geologic repository or centralized interim
storage site.

3. Current Technology/Rail — thisis equivaent to the No-Action Alternative except that
this alternative uses new internal structures in the M-140 to increase the capacity for
spent nuclear fuel and reduce the required number of shipments.

4.  Transportable Storage Cask — a commercially available cask that is licensed by the
Nuclear Regulatory Commission for both storage and transport of spent nuclear fuel.

5. Dual-Purpose Canister — a commercially available canister that is licensed by the
Nuclear Regulatory Commission for both storage and transport of spent nuclear fuel.
Specialized overpacks would be procured for storage and transport.

6. Smadl Multi-Purpose Canister — a canister system, but smdler in capacity than the first
alternative, to provide flexibility in a choice of design.

The estimated quantities of required equipment for each dternative are provided in Table 3.1.
The table entries show the separate requirements for naval spent nuclear fuel shipments and for
specid case waste shipments. For example, for the Multi-Purpose Canister Alternative 300 canisters
would be required for naval spent nuclear fuel shipments and 60 canisters would be required for
gpecid case waste shipments. In addition, 150 storage overpacks, 15 transportation overpacks, and
300 disposa overpacks would be required for the total number of naval spent nuclear fuel shipments.
The corresponding values for the total number of specia case waste shipments are also shown in
Table 3.1. The characteristics of the required equipment are described in Chapter 4.
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TABLE 3.1 Summary of Estimated Required Equipment for Shipments Starting in 20102

Storage Transportation
Overpacks or Overpacks Disposal Disposal
Alternative Canisters Containers® or Casks Containers Overpacks
SNF/SCW SNF/SCW SNF/SCW SNF/SCW SNF/SCW
MPC 300/ 60 150(s0) / 30(s0) 15(to) / 3(to) 0/0 300/ 60
No-Action 0/0 225(sc) / 30(sc) 24(tc) / 4(tc) 300/ 60 0/0
Current Fewer than
Technology/Rail 0/0 150(sc) / 26(sc) 24(tc) / 4(tc) 300/ 60 0/0
Transportable
Storage Cask 0/0 150(sc) / 21(sc) 0/0 300/ 60 0/0
Dual-Purpose
Canister 300/ 45 150(s0) / 23(s0) 15(to) / 3(to) 300/ 60 0/0
Small MPC 500/ 85 225(s0) / 39(s0) 25(to) / 5(to) 0/0 500/ 85

@ Notation: SNF = Naval Spent Nuclear Fuel; SCW = special case waste; MPC = Multi-Purpose Canister;
(so0) = storage overpack; (sc) = storage container; (to) = transportation overpack; (tc) = transportation
cask.

b Storage Containers = Single-purpose storage canisters or storage casks.

Further details on the selected alternatives are provided in the following sections.
3.1 Multi-Purpose Canister Alternative

Under the Multi-Purpose Canister Alternative, naval spent nuclear fuel would be placed in
alarge (125-ton), multi-purpose canister. Several types of internal canister baskets would be used
because of differencesin fue dimensionsin nava spent nuclear fuel types. These different baskets do
not affect the environmenta impacts of the canisters. This difference appliesto all of the alternatives.

The manufacturing processes for the multi-purpose canisters are similar to those currently
used for large storage and transportation containers. The processes are discussed in Section 4.1.1.1
of Chapter 4, including fabrication of the canister overpacks that would be required for storage,
trangportation, and disposal. Licensed container systems similar to the TRW conceptual design, cited
in Section 4.1.1 and used for analysis purposes for this dternative, may become available in the future
and might be selected.

Under this dternative, gpproximately 300 multi-purpose canisters would be needed for naval
spent nuclear fuel, and 60 more for special case waste. The number of containers has been
overestimated so that the corresponding analyses will produce conservative results.

The multi-purpose canisters would be loaded at the facilities for handling naval spent nuclear
fuel a INEL: the Idaho Chemica Processng Plant or the Expended Core Facility. Following loading



3-7

into multi-purpose canisters, the naval spent nuclear fuel could be stored at INEL in multi-purpose
canigers, indde a suitable shielded overpack, until arepository or centralized interim storage site is
ready to receive it. Prior to shipment of the naval spent nuclear fuel, the multi-purpose canisters
would be transferred from the storage overpacks to suitable transportation overpacks and loaded onto
railcars for the trip to a repository or centralized interim storage site. The storage overpacks and
transportation overpacks used for naval spent nuclear fuel would be re-used as appropriate. At the
end of the entire program, about 180 storage overpacks and 18 transportation casks would need to
be reused or recycled. Scrap metals would be recycled and concrete material would result in non-
radiological solid waste. Recycling and management of end-of-life equipment for each aternative is
discussed in Section 4.5.2 of Chapter 4.

The containers |oaded with nava spent nuclear fuel or special case waste would be shipped
by rail, using commercial rail lines as part of commonly scheduled trains traveling to the vicinity of
a geologic repository or centralized interim storage site. This is an extension of the proven safe,
historical practices used to transport naval spent nuclear fuel from shipyards to INEL since 1957.
Dedicated trains may be used when appropriate. Approximately 360 container shipments using a
multi-purpose canister system would be required; the actual number of trains required would be lower
than the number of container shipments since each train would likely contain several multi-purpose
canisters. Once at the surface facility of a geologic repository or centralized interim storage site, the
containers would be unloaded from the railcars, nava spent nuclear fuel and special case waste would
be unloaded from transportation casks and placed into digposal overpacks, and other preparations for
disposal or interim storage would be performed. This EIS evaluates in Chapter 6 the impacts of
unloading naval spent nuclear fuel and specia case waste from the railcars to determine if there would
be any differences among container systems associated with unloading actions. Activities concerning
the disposal of nava spent nuclear fuel or specia case waste beyond this point in the process would
be evaluated in an appropriate EIS.

3.2 No-Action Alternative

The No-Action Alternative is based on using existing technology to handle, store, and
subsequently transport naval spent nuclear fuel or special case waste to a geologic repository or
centralized interim storage site. Currently, either the M-140 or the smaller M-130 transportation
casks, which are gpproved in accordance with Nuclear Regulatory Commission and U.S. Department
of Transportation requirements, are used to transport pre-examination naval spent nuclear fuel from
naval stesto INEL. The M-140 transportation cask is designed for dry shipment and dry storage and
uses passive cooling. (The M-130 cask is similar in design and ruggedness to the M-140, and either
cask could be approved for dry storage.) The Naval Nuclear Propulsion Program has used these and
gmilar shipping containers to transport spent nuclear fuel from naval shipyards to INEL since 1957
without adverse environmental impact. Naval spent nuclear fuel and special case waste have been
stored safely at INEL in water pools over the same period. Storage in dry storage systems, such as
those currently available from severa companies, will be used in the future, as analyzed in the recent
Programmatic SNF and INEL EIS concerning management of spent nuclear fuel under DOE
cognizance (DOE 1995). Additional storage capacity will be needed in the future. Commercially
available dry storage containers would be procured and used for dry storage.

All of the Navy's currently available M-140 transportation casks will be required to transport
pre-examination nava spent nuclear fuel from scheduled refuelings and defuelings of naval nuclear
reactorsto INEL for examination over the next 40 years, so additional M-140 transportation casks
would have to be manufactured to accommodate the shipment of naval spent nuclear fuel and special
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case waste from INEL to ageologic repository or centralized interim storage site. The M-130 casks
are not planned to be used to transport naval spent nuclear fuel from INEL to a geologic repository
or centralized interim storage site; therefore additional M-130 casks would not be required. These
transportation casks would make use of the same or similar internal equipment for supporting the
naval spent nuclear fuel assemblies asis used for shipment to INEL. Approximately 28 additiond
M-140 transportation casks would be needed to handle the number of shipments required each year
to move all the naval spent nuclear fuel and the specia case waste generated through 2035 to a
repository or centralized interim storage site. The additional transportation casks would be
manufactured by one or more commercia heavy equipment manufacturers who would be chosen
using acompetitive bidding process. The manufacturing processes for the M-140 casks are discussed
in Section 4.1.1.2.

Prior to shipment to a geologic repository or centralized interim storage sSite, naval spent
nuclear fud and specid case waste would be stored at INEL primarily in commercialy available dry
storage containers. The nava spent nuclear fuel or special case waste would be loaded from storage
into M-140 transportation casks for shipment from INEL to a geologic repository or centralized
interim storage site as soon as arepository or centralized interim storage site is ready to receiveit.
The containers of naval spent nuclear fuel or special case waste would be shipped by rail, using
commercid rall lines as part of commonly scheduled trains traveling to the vicinity of arepository or
centraized interim storage site. Dedicated trains may be used when appropriate. No rail link to the
Y ucca Mountain Site currently exists, and if Y ucca Mountain were to become the site of a repository
or centralized interim storage facility, heavy-haul transport might be used instead of arail connection,
asdiscussed in Appendix B, Section B.4. All of the aternative container systems would be suitable
for heavy-haul transportation, as illustrated by prior use of the M-140 containers in heavy-haul
transport. However, it is accurate to state that the M-140 based aternatives would be less suitable
due to size, height, and weight. Approximately 425 container shipments would be required to
complete the transfer of naval spent nuclear fuel by the end of the year 2035.

The naval spent nuclear fuel or special case waste would be unloaded from the M-140
transportation casks and placed in the surface facilities of a geologic repository for loading into
disposal containers. Of dl the dternatives, the two that use the M-140 transportation casks have the
potential to significantly impact the final design of the repository surface facilities or centralized
interim storage site facilities due to the size and weight of the casks. It is expected that the special
requirements that the M-140 casks present can be accommodated such that operations anticipated
for unloading naval spent nuclear fuel from M-140 transportation casks do not present any increased
risks when compared to the operations required to unload the other container alternatives. Nava
spent nuclear fuel and special case waste would not normally be stored at the surface facility of a
repository site, but would be prepared for disposal directly after unloading from the M-140
transportation casks. The fud or waste may be placed in temporary storage at a repository for a short
period for operationd purposes. Following unloading, the shipping casks would be returned to INEL
for usein other shipments of nava spent nuclear fuel and specia case waste. At the end of the entire
program, about 255 storage overpacks, 255 storage containers and 28 casks would need to be reused
or recycled. Scrap metals would be recycled, concrete would be disposed of as non-radiological solid
waste. The casks and storage containers would need to be radiologically decontaminated prior to
recycling or they would need to be managed as |low-level radioactive waste. (Section 4.5.2)
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3.3 Current Technology/Rail Alternative (Current Technology Supplemented by
High-Capacity Rail Casks)

This dternative differs from the No-Action Alternative only in the use of different interna
baskets in the same M-140 casks. These redesigned internal baskets support the naval spent nuclear
fuel and would accommodate alarger amount of naval spent nuclear fuel and special case waste than
the current design. The M-140 would be used for this aternative since its design can accommodate
all naval spent nuclear fuel assembly configurations. The manufacturing processes for the high-
capacity M-140 casks are discussed in Section 4.1.1.2. The primary difference between this
alternative and the No-Action Alternative would be in the smaller total number of shipmentsto a
geologic repository or centralized interim storage site, totaling about 325 container shipments of
naval spent nuclear fuel through 2035. At the end of the entire program, about 176 storage
overpacks, 176 storage containers, and 28 casks would need to be reused or recycled as discussed
in Section 3.2 above for the No-Action Alternative.

3.4 Transportable Storage Cask Alternative

Under this dternative, an existing cask that is available from a commercial manufacturer and
designed to Nuclear Regulatory Commission standards for storage and shipment of civilian spent
nuclear fuel would be used to transport naval spent nuclear fuel and special case waste to a geologic
repository or centralized interim storage site. A cask is a heavily shielded container and uses a
gasketed and bolted closure; unlike a canister, no overpack isrequired. The cask could also be used
for dry storage of naval spent nuclear fuel and special case waste at INEL. Transportable storage
casks are suitable for storage and shipment without additional shielding. The NAC-STC container,
recently licensed by Nuclear Assurance Corporation for both uses, is an example of such a cask that
iscommercidly available a the present time. The design of the NAC-STC cask has been used in this
ElIS to represent this type of container, though this does not mean that it is the design which would
be chosen. Similar, licensed transportable storage casks are likely to become available in the future
and any one of the available designs might be selected.

The transportable storage cask could also be used for storage at INEL. Transportable
storage casks would be procured and used when storage capacity in other INEL facilities becomes
exhausted or as the opportunity arises to transport naval spent nuclear fuel or special case waste to
a geologic repository or centralized interim storage site. The manufacturing processes for the
transportable storage casks are discussed in Section 4.1.1.2 of Chapter 4.

Nava spent nuclear fuel or specid case waste would be loaded into the casks at the existing
facilities for handling naval spent nuclear fuel and specia case waste at INEL. The fuel or waste
would be loaded from its current storage location into the transportabl e storage casks and would be
stored at INEL until the time that a geologic repository or centralized interim storage site is ready
to receiveit.

Nava spent nuclear fuel and special case waste would be shipped in the transportable
storage casks from INEL to a geologic repository or centralized interim storage site by rail, using
commercid rall linesas part of commonly scheduled trains traveling to the vicinity of arepository or
centralized interim storage Site. Dedicated trains may be used when appropriate. At arepository, the
nava spent nuclear fuel or specid case waste would be unloaded from the transportable storage casks
and loaded into disposa containers. Approximately 325 transportable storage cask container
shipments of naval spent nuclear fuel would be needed through 2035. The unloaded transportable
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storage casks would be returned to INEL, as necessary, for further storage and transport. At the end
of the entire program, about 171 casks would need to be reused or recycled. (Section 4.5.2)

3.5 Dual-Purpose Canister Alternative

This dternative would make use of a licensed canister system such as the NUHOMS-
MP187® system offered by VECTRA, with suitable internal baskets designed to accommodate naval
spent nuclear fuel and special case waste for both storage and shipment to a geologic repository or
centralized interim storage Site. This dternative differs from the transportable storage cask described
in Section 3.4 primarily in the nature of the container system used. In this case, the spent nuclear fuel
would be placed and sedled in a single canister which would be inserted, in turn, into different
overpacksfor storage or for shipment. Asin the case of the transportable storage casks, acommercia
design (the NUHOM S-MP187®) has been used in the analyses in this EIS to represent this type of
container, but that does not mean that it is the design which would be chosen. Similar, licensed dual-
purpose canister systems may become available in the future and any one of the available designs
might be selected. The manufacturing processes for the dua-purpose canister are essentially the same
as those for the multi-purpose canister. The processes are discussed in Section 4.1.1.1, including the
associated overpacks that would be required.

Asin the Transportable Storage Cask Alternative, naval spent nuclear fuel or special case
waste would be loaded into the dua-purpose canisters at the Idaho Chemical Processing Plant or the
Expended Core Facility. If the naval spent nuclear fuel or special case waste were to be stored prior
to shipment, each canister would be placed into an overpack or facility designed to provide shielding
and other characteristics needed for safe storage. When a geologic repository or centralized interim
storage site is ready to accept the spent nuclear fuel or specia case waste, the canisters would be
removed from the storage system and be placed into overpacks which would satisfy shielding,
structural strength, and other requirements for shipment. The Dual-Purpose Canister Alternative
would require about 300 container shipments of naval spent nuclear fuel from INEL through 2035.
At arepository, the individua naval spent nuclear fuel assemblies or special case waste would be
transferred to disposa containers at the surface facilitiesto be prepared for placement in arepository.
The transportation overpacks would be returned to INEL for reuse. At the end of the entire program,
about 345 canisters, 173 storage overpacks, and 18 transportation overpacks would need to be reused
or recycled. (Section 4.5.2)

3.6 Small Multi-Purpose Canister Alternative

Under this alternative, naval spent nuclear fuel or special case waste would be placed in a
smdler, 75-ton multi-purpose canister rather than a larger, 125-ton canister. The 75-ton alternative
was identified as an alternative to the 125-ton canister as aresult of public concern, expressed in a
scoping meeting, for potential damage to railway trackage from the weight of the 125-ton canister
system. Either size could be used for naval spent nuclear fuel or special case waste. Both sizes are
described and evaluated as separate alternatives to provide flexibility in the choice of adesign.

The small multi-purpose canister system would function in a manner identical to that
described in Section 3.1 for storage, transport, and disposal. Approximately 500 small multi-purpose
canisters would be needed for naval spent nuclear fuel shipments under this aternative.
Approximately 200 more small multi-purpose canisters would be required than if the larger, Multi-
Purpose Canigter counterpart were selected. However, the number of containers required for naval
spent nuclear fud and specid case waste would still represent a small percentage of the total number
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of containers that would need to be handled at a geologic repository or centralized interim storage
dte. The manufacturing processes for the small multi-purpose canisters and overpacks are essentially
the same as those for the larger multi-purpose canister. They are discussed in Section 4.1.1.1. At
the end of the entire program, about 264 storage overpacks and 30 transportation overpacks would
need to be reused or recycled as discussed for the Multi-Purpose Canister Alternative. (Section
4.5.2)

3.7 Alternatives Eliminated from Detailed Analysis

Most types of spent nuclear fuel container systems either in use or proposed for use have
been included as dternativesto be andlyzed in this EIS. This section describes alternatives that were
considered and subsequently eliminated from detailed analysis.

The universal cask, or multi-purpose unit, is a concept for asingle cask that would satisfy
al therequirements for storage, transportation, and disposal of naval spent nuclear fuel and specia
case waste. The multi-purpose unit would function as the multi-purpose canister system does, but
the various overpacks would be integral parts of the universal cask. As with the multi-purpose
canigter, the individual spent fuel assemblies would not be handled again after sealing. Because the
two systems are functionally similar, and because no feasible universal cask design currently exists
that would be capable of receiving Nuclear Regulatory Commission certification, the universal cask
was not considered further.

License gpplications for other systems of the types already described might be submitted in
the future by vendors. Any potentia impacts of using such proposed canisters or casks are expected
to be bounded by the dternatives evaluated in this EIS. Therefore, other potential designs were not
analyzed further.

All of the alternatives addressed in this EIS utilize dry storage of naval spent nuclear fuel
at INEL. Storage of naval spent nuclear fuel in water pools compared with dry storage has been
described in detail in the Programmatic SNF and INEL EIS (DOE 1995 Volume 1, Appendix D,
Attachment C). That EIS concluded that naval spent nuclear fuel could be stored either way without
significant impact on human health or the environment, and presented Nuclear Regulatory
Commission conclusions on these two storage methods. The Nuclear Regulatory Commission
concluded that for dry storage, all areas of safety and environmental concern (such as maintenance
of systems and components, prevention of materia degradation, and protection against accidents and
sabotage) have been addressed and shown to present no more potential for adverse impact on the
environment and public health and safety than storage of spent nuclear fuel in water pools. The
Nuclear Regulatory Commission also concluded that dry container storage involves a smpler
technology than that represented by water storage systems (NRC 1984). In addition, the use of water
pools was eliminated from detailed analysis because the agreement between the State of Idaho and
the Federd government involving the shipment of additional spent nuclear fuel to the INEL includes
a provision that all spent nuclear fuel at INEL will be transferred from wet storage to dry storage
(U.S. District Court, 1995).

Andysesin this EIS are based on the use of rail transportation for naval spent nuclear fuel
because it is current practice for pre-examination naval spent nuclear fuel. Since 1957, over 660
container shipments of pre-examination naval spent nuclear fuel have been made safely to INEL by
rail from shipyards and prototypes. It is a reasonable extension of proven technology to evaluate
dternative container systems for rail shipments of post-examination naval spent nuclear fuel from
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INEL to anotiond or representative repository. With this experience base of safe transportation by
rail, it is not the purpose of this EIS to change to another mode of transportation for naval spent
nuclear fuel, such as to transportation by legal-weight truck. The proposed action of this EIS does
not entail actua shipment to ageologic repository or to a centralized interim storage site. Including
the impacts of transporting the container system to, and unloading at a representative or notional
interim storage facility or repository, ensures that the container system selected is compatible with
these operations at the facilities to the extent they are understood at this time.

The use of trucks as the principal means for transporting naval spent nuclear fuel was also
eiminated from detailed analysisin this EIS for other reasons. Rail transport permits the shipment
of agreater number of spent fue assemblies in each shipment than truck transport, resulting in fewer
shipments. Those container systems which can be physically accommodated by truck would require
many more shipments, with resultant increased environmental impacts. Preliminary estimates show
that at least five times the number of shipments would be required for transport by truck as compared
to rail. Since each container must be designed to the same regulatory requirements (10 CFR 71),
each container would be expected to produce about the same radiological dose rate on the exterior
surface of the container. However, considering the population distribution and proximity of people
along and on the truck route, each truck shipment results in about five times greater radiation
exposure than arail shipment. Thus the five times greater number of shipments required for truck
rather than rail transportation would be expected to result in about twenty-five times greater
radiological dose to the public and workers. Transportation accident rates in general commerce are
higher per truck mile than per raill mile (Saricks and Kvitek, 1994). While the accident rate is not
large for either rall or truck, the number of accidents could be about five times larger for truck
shipments than for rail due to the greater number of shipments.

In addition, the location of an interim storage facility or a repository is not known at this
time. Sincethelocation is not known, there are no details concerning the method of access into the
site. A possible location (Yucca Mountain) has been included in this EIS only for transportation
analysis purposes, since it is the only location identified for characterization in the Nuclear Waste
Policy Act.

In view of the above, the Naval Nuclear Propulsion Program has eliminated from
congderation a shift to legal-weight truck transportation as a reasonable alternative to be evaluated
in detail in this EIS for naval spent nuclear fuel. The ultimate decision on transportation options
(legd-weight truck, some combination of legal-weight truck and rail or rail/heavy-haul truck) will be
made by the Department of Energy on the basis of analyses to be performed in the repository EIS.

3.8 Comparison of Alternatives

This section provides comparisons among the alternatives as they relate to the activities
associated with naval spent nuclear fuel and specia case waste. The comparisons focus on those
topics that are projected to have the more important environmental impacts during manufacturing,
during loading, storage, and unloading at facilities, or along transportation routes, as discussed in
Chapters 4, 5, 6, and 7. The impacts for most impact categories are small or nonexistent. The topics
not discussed in detail because of small or nonexistent impacts include noise and visual resources,
water resources, ecological resources, cultural resources, soils and geology, and utilities and energy.
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The principd differences among the dternatives occur in the categories of occupational and
public health and safety (including normal operations and accidents for facility operations and
transportation operations) and total radiological impacts. Even in these categories, the overall
impacts and the differences among the aternatives are small and indicate that only negligible
unavoidable adverse effects are anticipated.

Some of the activities described in this EIS would result in radiation exposures to the
workers and the public from facility operations and transportation activities. Additional radiation
exposures could occur as a result of transportation or facility accidents. Any radiation exposures
from these activities would be in addition to exposures that normally occur from natural sources such
as cogmic radiation (involuntary exposure) and from artificial sources such as chest x-rays (voluntary
exposure).

Summaries of radiologica impacts resulting from normal operations and from hypothetical
accidents are provided in Tables 3.2 and 3.3, respectively.

Table 3.2 provides an overall comparison of the alternatives during normal operations. This
comparison is presented in terms of the increase in the latent cancer fatalities that could occur in the
generd population due to loading, dry storage, unloading, or transportation to a geologic repository
or centralized interim storage site during the 40-year period after an alternative has been
implemented. This increase in latent cancer fatalities is subdivided to show how much is associated
with normal operations at the facilities and with incident-free transportation operations involving
naval spent nuclear fuel and special case waste.

For example, it is caculated that for the Multi-Purpose Canister Alternative in which naval
spent nuclear fuel might be stored, shipped, and disposed of, there would be:

« An increase of between about 2.2 one millionths (2.2 x 10°) to 2.0 one
hundred thousandths (2.0 x 10°) of a latent cancer fatality in the 40-year
period for the generd population around the Naval Reactors Facility or 1daho
Chemical Processing Plant due to loading and storage of naval spent nuclear
fuel before shipment to a geologic repository or centralized interim storage
gite. That is, over the next 40 years, less than one additional latent cancer
fatality would be expected among the 120,000 people who live within 50 miles
(approximately 80 km) of the facility, or about one latent cancer fatality if the |
entire handling and storage program for this fuel were repeated more than
50,000 times.

* No increase in latent cancer fatalities in the 25-year period for the generd
public around a geologic repository or centralized interim storage site if either
the large or the small multi-purpose canister were selected, because the multi-
purpose canister would be sealed and would not contribute any airborne
releases. Any of the other alternatives would increase the latent cancer
fatalitiesin the genera public by about 0.00030 during the 25-year period.
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* Anincrease of about 0.0075 latent cancer fatalities in the 25-year period for
the genera population aong the transportation routes due to incident-free
transportation of naval spent nuclear fuel to a geologic repository or
centralized interim storage site. That is, during those 25 years, less than one
latent cancer fatality would result, or about one fatality if the entire transport
program for this fuel were to be repeated about 130 times.

TABLE 3.2 Summary of Collective Doses and L atent Cancer Fatalities (and Risk) in the General
Population Dueto the Normal Operations of L oading, Dry Storage, Unloading, and
Incident-Free Transportation of Naval Spent Nuclear Fuel and Special Case Waste,
1996-2035%°

Repository/Centralized

Alternative NRF ICPP Interim Storage Facility Transportation®
Collective Latent Collective Latent Collective Latent Collective Latent
Dose Cancer Dose Cancer Dose Cancer Dose Cancer

Person-Rem  Fatdities Person-Rem  Fatdities Person-Rem  Fatdities  Person-Rem Fatalities

MPC 0.0044 2.2x10° 0.039 2.0x 10° o o 15 7.5x 1073
NAA 0.37 1.9x10* 0.31 15x10* 0.60 3.0x10* 20 1.0x107%¢
CTR 0.37 1.9x10* 0.31 15x10* 0.60 3.0x 10* 16 8.0 x 10*¢
TSC 0.0044 2.2x10° 0.039 2.0x 10° 0.60 3.0x 10* 14 7.2x 1073
DPC 0.0044 2.2x10° 0.039 2.0x 10° 0.60 3.0x 10* 15 7.4x 1073
SmMPC 0.0044 2.2x10° 0.039 2.0x 10° o o 24 1.2 x 10?

& Notation: SNF = naval spent nuclear fuel; SCW = special case waste; MPC = Multi-Purpose Canister;
NAA = No-Action Alternative; CTR = Current Technology/Rail; TSC = Transportable Storage Cask;
DPC = Dual-Purpose Canister; SMMPC = Small Multi-Purpose Canister, NRF = Naval Reactors
Facility (including the Expended Core Facility), and | CPP = Idaho Chemical Processing Plant. Both
NRF and ICPP are at INEL.

b Valuesfrom TablesA.10, A.11, A.12, and B.10. This table assumes 40 years of exposure to loading
and dry storage operations for NRF (28 years for ICPP |loading) and 25 years of exposure to
transportation and repository operations.

¢ Trangportation values from Table B.10 are for 25 years of shipments.

¢ Sealed MPCs would not contribute any airborne releases; they would not have to be re-opened.

¢ Actual historic measured dose rates have been used for the M-140 casks.

Theresultsin Table 3.2 indicate that the collective doses and latent cancer fatalities for 40
years of normal operations at the Naval Reactors Facility and at the Idaho Chemica Processing Plant
are noticeably higher for the No-Action Alternative and the Current Technology/Rail Alternative.
Thisisdue mainly to the assumed release of carbon-14 from opening of containersin dry storage to
place fud assembliesinto the M-140 transportation cask at the Naval Reactors Facility and the Idaho
Chemica Processing Plant, but the corresponding risks of latent cancer fatalities are less than 0.0002.
Additional details are provided in Section A.2.4. At arepository or centralized interim storage
facility, the collective doses and the latent cancer fatdities are expected to be zero for both the Multi-
Purpose Canister Alternative and the Small Multi-Purpose Canister Alternative because these
canisters are sealed, would not have to be re-opened, and would not contribute any airborne release
of radioactive material. The collective doses and latent cancer fatalities associated with incident-free
transportation are noticeably lower for both the No-Action Alternative and the Current
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Technology/Rail Alternative because the caculations are based on actual historic measured dose rates
for the M-140 casks. Thisindicates that the transportation impacts for the other alternatives have
been calculated conservatively and as a group are about the same.

It isimportant to emphasize that these latent cancer fatalities are calculated results rather
than actua expected fataities. Thisis because the expected number of such fatalities during normal
operations is so small as to be unmeasurable and indistinguishable relative to the larger number of
such deaths expected from naturally occurring conditions and other man-made effects not related to
naval spent nuclear fuel operations. This is not meant to trivialize the importance of radiation-
induced cancer fatalities but, rather, to put the issue in perspective.

How should one interpret a noninteger number of latent cancer fatalities, such as 0.05? The
answer isto interpret the result as astatistical estimate. That is, 0.05 is the average number of deaths
that would be expected if the same exposure situation were applied to many different groups of
100,000 people. In most groups, nobody (0 people) would incur alatent cancer fatality from the
0.001 rem (1 millirem) dose each member would have received. Inasmall fraction of the groups, 1
latent fatal cancer would result; in exceptionally few groups, 2 or more latent fatal cancers would
occur. The average number of deaths over all the groups would be 0.05 latent fatal cancers (just as
theaverageof 0, 0, 0, and 1 is 1/4, or 0.25). The most likely outcome is O latent cancer fatalities.

These same concepts apply to estimating the effects of radiation exposure on a single
individual. Consider the effects, for example, of exposure to background radiation over alifetime.
The “number of latent cancer fatalities’ corresponding to a single individua’s exposure over a
(presumed) 72-year lifetime to 0.3 rem (300 millirem) per year is the following:

1 person x 0.3 rem (300 millirem)/year x 72 years x 0.0005 |atent
cancer fatalities/person-rem = 0.011 latent cancer fatalities.

Again, this should be interpreted in a statistical sense; that is, the estimated effect of background
radiation exposure on the exposed individual would produce a 1.1 percent chance that the individual
might incur alatent fatal cancer caused by the exposure. Said another way, about 1.1 percent of the
population is estimated to die of cancers induced by the radiation background.

The dose-to-risk conversion factors presented above and used in this EIS to relate radiation
exposures to latent cancer fatalities are based on the “1990 Recommendations of the International
Commission on Radiation Protection” (ICRP 1991). These conversion factors are consistent with
those used by the U.S. Nuclear Regulatory Commission in its rulemaking “ Standards for Protection
Aganst Radiation” (U.S. Nuclear Regulatory Commission, 1991). In developing these conversion
factors, the International Commission on Radiological Protection reviewed many studies, including
Health Effects of Exposure to Low Levels of lonizing Radiation, BEIR V (National Academy of
Sciences/National Research Council 1990) and Sources, Effects and Risks of lonizing Radiation
(United Nations 1988). These conversion factors represent the best-available estimates for relating
adoseto its effect; most other conversion factors fall within the range of uncertainty associated with
the conversion factors that are discussed in the National Academy of Sciences/National Research
Council publication (1990). The converson factors gpply where the dose to an individual is less than
20 rem (20,000 millirem) and the dose rate is less than 10 rem (10,000 millirem) per hour. At doses
greater than 20 rem (20,000 millirem), the conversion factors used to relate radiation doses to latent
cancer fatalities are doubled. At much higher doses, prompt effects, rather than latent cancer
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fatdities, may be the primary concern. Unusual accident situations that may result in high radiation
doses to individuals are considered specia cases.

Table 3.3 presents the estimates of the average annual risk of latent cancer fatalitiesin the
generd population from hypothetical accidents involving naval spent nuclear fuel at the facilities or
during transportation. The values are subdivided to show how many are estimated to occur at the
Nava Reactors Facility, the Idaho Chemica Processing Plant, at a geologic repository or centralized
interim storage facility, or aong the transportation route to arepository or centralized interim storage
site. Theriskswith special case waste alone would be smaller by afactor of about five.

TABLE 3.3 Average Annual Risk of Latent Cancer Fatalitiesin the General Population from
Hypothetical AccidentsInvolving Naval Spent Nuclear Fuel at Facilitiesor during
Transportation?

Repository/Centralized

Alternative NRF ICPP Interim Storage Facility ~ Transportation®®
Multi-Purpose Canister 1.7x107 24x10° 1.5x 10°® 1.1x107
No-Action 1.7 x 107 2.4 x10° 1.0x10% 8.8 x 108
Current Technology/Rail 1.7x107 24x10° 1.8 x 10°® 8.4 x 108
Transportable Storage Cask 1.7x107 24x10° 1.8x10% 1.4x107
Dual-Purpose Canister 1.7 x 107 2.4 x10° 1.8x10% 1.2x 107
Small Multi-Purpose Canister 1.7 x 107 2.4 x10° 1.0x10% 1.0x 107

2 Vauesfrom Tables A.3 and B.12. Notation: NRF = Naval Reactors Facility; |CPP = Idaho Chemical
Processing Plant.

b Thelarger value for either submarine or surface ship fuel assemblies was used.

¢ Valuesfrom Table B.12 divided by 25 yearsto estimate the average annual risk.

For example, it is caculated that for the Multi-Purpose Canister Alternative in which naval
spent nuclear fuel might be stored, shipped, and disposed of, there would be:

» Anincrease of about 2.4 one millionths (2.4 x 10°) in the usua risk of alatent
cancer fatality per year for the general population due to the facility accident
with the highest risk. That is, about one in 400,000 years of continuous
operations. In this case, the accident presenting the highest risk would be
associated with the handling and storage of naval spent nuclear fuel at the
Idaho Chemical Processing Plant location at INEL.

« Anincrease of about 1.5 one hundred millionths (1.5 x 10®) per year in the
usua risk of a latent cancer fatality for the general population due to
hypothetical accidents at the repository surface facilities. That is, one
additional fatality in about 60 million years.
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» Anincrease of about 1.1 ten millionths (1.1 x 107) in the usua risk of alatent
cancer fatality per year for the genera population due to hypothetical
transportation accidents en route from INEL to a geologic repository or
centralized interim storage site. That is, one additional fatality in about
9 million years of continuous operations.

Table 3.3 above shows the risks of latent cancer fatalities due to the potential accidents
associated with handling, storage, and transportation of naval spent nuclear fuel for any of the
dternatives. Indl of these cases, many additional years of repetition of the actions considered would
be required before a single additional latent cancer fatality would be expected to occur. The results
aso indicate that the risks of latent cancer fatalities from the hypothetical accidents at these facilities
and during transportation are about the same for al of the aternatives evaluated; among the
alternatives in each category, the ranges of results are all within a factor of two.

Hypothetical accidents are evaluated to estimate the highest number of latent cancer
fatalities. Inthe unlikely event of a serious accident involving a plane crash into adry storage area
for nava spent nuclear fud, it is estimated that about 600 acres (approximately 240 ha) of land would
be affected in the most severe case (see Appendix A). Smaller areas of land would be affected in the
other accidents analyzed. The affected area would require decontamination, and during this cleanup,
temporary access controls would have to be established. The impact on issues such as
socioeconomics, treaty rights, tribal resources, ecology, and land use would be relatively small and
would be limited in time. The remediation actions would be simpler in rural areas than in urban areas,
and provided that prudent controls and remediation operations were promptly implemented, the
affected land and facilities could be recovered in either case. The accident analyses, provided in
Appendices A and B and summarized in these sections, indicate that the human health effects would
be samdl and the effects on wildlife and other biota would aso be small, due partly to the limited area
affected.

The slightly increased number of latent cancer fatalities associated with any alternative is
based on the calculated increase in radiation dose that would be received by the general public asa
result of using that alternative. The average annual dose from natural background radiation to a
member of the population in the United States is approximately 0.3 rem (300 mrem) (Nationd
Council on Radiation Protection and Measurements [NCRP] 1987a). The average annual collective
doseto dl of the population in the United States from natural background radiation is approximately
79 million person-rem. When people are exposed to additional radiation, the number of additional
radiation-induced cancers and other hedth effects needs to be considered. An estimate for
radiation-induced latent cancer fatalities can be briefly summarized as follows:

* In atypical group of 10,000 persons who do not work with radioactive
material, atotal of about 2,000 (20%) will die of cancer from all causes (for
example, cigarette smoking, improper diet, and chemical carcinogens).

* |If each of the 10,000 persons received an additional 1 rem of radiation dose
(10,000 person-rem) in their lifetime, then an estimated 5 additional latent
cancer fatalities (0.05%) might occur.

» Therefore, the likelihood of a person developing alatent fatal cancer during his
or her lifetime could be increased nominaly from 20.00% to 20.05% by 1
additional rem of radiation dose.
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The "factor" to convert dose to latent cancer fatalities for such a person, considering all
possible organs, can be expressed as 0.0005 latent cancer fatality per rem of dose. This is
mathematically equivalent to 5 latent cancer fatalities from 10,000 person-rem of collective doseto
alarge group of persons. (The factor is expressed in exponential notation as 5 x 10 latent cancer
fatality per rem of dose.) See Section A.2.3 in Appendix A for further details on the calculations of
cancer fatalities and risks.

The risks associated with any of the aternatives are low compared to many of the risks
encountered in dally life. The risks of normal operations may be placed in perspective by considering
other commonly encountered risks. For example, the average U.S. resident is exposed to
approximately 0.5 mrem each year from the radioactivity released from combustion of fossil fuels
(NCRP 1987b), which produces alifetime risk of an average individual dying from alatent cancer of
about 1 chance in 55,000. As an additional comparison, the naturally occurring radioactive materials
in fertilizer used to produce food crops contribute about 1 to 2 mrem per year to an average U.S.
resdent's exposure to radiation (NCRP 1987b). Thisresultsin a calculated risk of death from alatent
cancer between 1 chance in 12,500 and 1 chance in 25,000 over alifetime. Risks associated with
other activities encountered in daily life are included in Table 3.4.

TABLE 3.4 Risk Comparisons®

Cause of Death Individual Lifetime Risk of Dying
Cancer: All causes 1 Chancein5

Cancer: Exposureto Fossil Fuel Emissions 1 Chancein 55,000

Cancer: Naturally Occurring Radiation 1 Chancein 93

Cancer: INEL/ECF Operations 1 Chance in 30,000,000,000
Cancer: Incident-Free Transportation 1 Chancein 9,300,000
Automobile Accident 1 Chancein 87

Naval Spent Nuclear Fuel Transportation Accident 1 Chance in 39,000,000,000
Fire 1 Chance in 500

Poisoning 1 Chancein 1,000

|CPP Water Pool Draining 1 Chance in 600,000,000

aNotation: ECF = Expended Core Facility; |CPP = Idaho Chemical Processing Plant

A frame of reference for the risks from accidents associated with spent nuclear fuel
management alternatives can be developed by comparing them to the risks of death from other
accidental causes. For example, the lifetime risk of death in amotor vehicle accident is about 1 chance
in 80 (National Safety Council 1993). Similarly, the lifetimerisk of death for the average U.S. resident
from firesis approximately 1 chance in 500 and the lifetime risk of death from accidenta poisoning
isabout 1 chancein 1,000. The chance of being killed by lightning is approximately one chance in
39,000. Compared to these risks, the risk of a single latent cancer fatality of one in 400,000 years
for an accident with a multi-purpose canister given earlier in this section is small.
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The average member of the general public will not recelve as much as one-thousandth of a
rem of radiation dose due to the normal operations associated with any of the aternatives being
consdered in this EIS. The tables of radiation doses in Appendices A and B show that the principal
sources of the differences in the doses associated with the radiation and radioactive materias released
from normal operations and from hypothetical accidents for these aternatives are the different
numbers of people who livein the vicinity of the facility being evaluated and where they live relative
to the facility itself. When the emissions from the sources are essentially the same, the resulting
impacts depend directly on the size of the surrounding population, on the way the population is
distributed around the site in terms of the distances and direction from the particular source, and on
the characteristics of the local meteorology.

Environmenta justice assessments have been performed for manufacturing operations,
handling and storage at INEL facilities, and for transportation of naval spent nuclear fuel. The
environmental consequences and impacts on health and safety for the actions described in this EIS
would be small for dl population groups and therefore, it would be expected that there would be no
disproportionately high or adverse impacts to any minority or low-income population.

Implementation of any of the dternatives for the management of naval spent nuclear fuel and
gpecia case waste would generate some waste with the potential for releasesto air and water. To
control both the volume and toxicity of waste generated and to reduce impacts on the environment,
pollution prevention practices would be implemented.

The Navy and the DOE are responding to Executive Order 12856, Federal Compliance with
Right-to-Know Laws and Pollution Prevention Requirements, and associated navy instructions or
DOE orders and guidelines by reducing the use of toxic chemicals; improving emergency planning,
response, and accident notification; and encouraging the development and use of pollution prevention
technologies. Pollution prevention programs have been implemented at each Navy and DOE site.
Program components include waste minimization, source reduction and recycling, and procurement
practicesthat preferentially procure products made from recycled materials. Portions of the pollution
prevention program have been implemented at the existing DOE and naval sites for nearly 10 years.
Waste minimization programs have decreased the amount of all waste types generated by making
material substitutions.

Implementation of the pollution prevention plans would continue to minimize the amount
of waste generated during the manufacturing of containers and the handling, storage and
transportation of naval spent nuclear fuel and special case waste.

3.8.1 Manufacturing Impacts

The environmentd impacts of manufacturing the required containers and overpacks would
be small for any of the alternatives. A summary of potential manufacturing impacts is provided in
Table 3.5. Impacts due to material use and recycling and management of end-of-life equipment are
discussed in Section 4.5.2 of Chapter 4.



3-20

TABLE 3.5 Summary Comparison of Manufacturing Potential | mpacts®

Potential Impacts from the Alternatives®

Parameter MPC NAA CTR TSC DPC SmMPC
Air emissions
(total, tons)
Volatile organic compounds 2.7 2.3 2.0 19 2.6 44
Nitrogen oxides 35 31 2.7 25 34 5.7

Industrial accident fatalities

(total numbers) 0.022 0.019 0.017 0.016 0.022 0.036
Material use
(total as % U.S. annual production)
Sted 0.018 0.020 0.016 0.018 0.019 0.023
Chromium® 0.22 0.24 0.12 0.29 0.18 0.25
Nickel 0.066 0.072 0.036 0.086 0.052 0.073
Lead 0.021 0.000 0.000 13 0.15 0.029
Depleted uranium 6.4 0.000 0.000 0.000 0.000 75
Waste generated
(Annual average, tons)
Liquid 0.16 0.14 0.12 0.12 0.16 0.27
Solid 0.022 0.019 0.017 0.016 0.022 0.036

Socioeconomics
(% change over local basdline)

Annual average output 0.04 0.04 0.04 0.04 0.04 0.05
Annual averageincome 0.04 0.04 0.04 0.04 0.04 0.05
Annual average employment 0.04 0.04 0.04 0.04 0.03 0.05

2 Notation: MPC = Multi-Purpose Canister; NAA = No-Action; CTR = Current Technology/Rail;
TSC = Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMMPC = Small Multi-Purpose
Canister.

b Includes the impacts from special case waste.

¢ Compared with the Federal Strategic and Critical Inventory.

People are normally concerned about air quality in the vicinity of manufacturing locations.
The small values for the estimated air emissions listed in Table 3.5 are typica of the small
environmenta impacts that would be involved in the manufacturing of these containers. For example,
volatile organic compounds and nitrogen oxides are released from these manufacturing processes into
the local atmosphere. Also, volatile organic compounds and nitrogen oxides are released to the
amaosphere by other manufacturers in the samelocality. The maximum contribution of the container
manufacturer in a peak year to the total contributions of all manufacturers in an average year is
estimated to be only 0.003% for volatile organic compounds and 0.0003% for nitrogen oxides. This
indicates that the air emissons from container manufacturing would be a small part of the prevailing
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totals. The manufacturing impacts are consdered to be small for any alternative. The impacts on air
quality, health and safety, materia use, waste generation, and socioeconomics from manufacturing
the various components would be similar and small for al aternatives. No land-use impacts would
be expected because manufacturing would likely occur at existing facilities. Disproportionately high
and adverse impacts on minorities or low-income groups are not expected to occur.

The largest impacts on air quality, health and safety, and waste generation would occur
under the Small Multi-Purpose Canister Alternative, due primarily to the larger number of canisters
and disposal overpacks that would be required. The largest material use impacts would occur if the
transportable storage cask system were chosen. The nature of the transportable storage casks as an
integral storage and transportation unit means that more materials are required for this system. Total
materia use of the five mgor constituent materials over 40 years would be small compared with the
current annual U.S. production rates (or, in the case of chromium, the strategic inventory). A higher
percentage of depleted uranium would be required for the Multi-Purpose Canister and Small Mullti-
Purpose Canister Alternatives, but few aternative uses exist for this material. The largest
socioeconomic impacts would occur under the Small Multi-Purpose Canister Alternative. The
average socioeconomic impact is less than 0.05% for the majority of alternatives when compared to
the local economic baseline in the representative manufacturing location. These socioeconomic
impacts would be beneficial to the areas affected. Further details on manufacturing impacts are
provided in Chapter 4. Waste generation resulting from the management of end-of-life equipment
would be minimized by reuse or recycling. (Section 4.5.2)

The cost of the new containers is expressed as the output of the manufacturing operations
in terms of the value of the goods and services produced at a representative location during the
manufacturing period. The average annual output ranges from a minimum of $10 million (dual-
purpose canister) to a maximum of $15 million (small multi-purpose canister).

The jobs associated with the fabrication of the new containers are expressed as the number
of person-years of employment that would be required during the manufacturing period. The average
annual employment ranges from a minimum of 130 person-years (dua-purpose canister) to a
maximum of 180 person-years (small multi-purpose container). These values of output and
employment are about 0.04% of the corresponding local totals. Additional detaills on the
manufacturing impacts are provided in Sections 4.7 of Chapter 4 and C.1 of Appendix C.

3.8.2 Loading and Storage Impactsfor INEL Facilities

During normal operations associated with loading and storage of naval spent nuclear fuel
at INEL, there are smal impacts on the public and the workers due to direct radiation and due to the
release of radioactive materials to the environment. These impacts are presented in Table 3.6 asthe
total risk of latent cancer fatalities in the maximally exposed individuas (MEI) in the occupational
group (facility workers) and in the genera public due to exposure to radiation or radioactive materias
released. It isimportant to emphasize that these latent cancer fatalities are calculated results rather
than actud expected fatalities. Thisis because the expected number of such fatalities during normal
operations is so small as to be unmeasurable and indistinguishable relative to the larger number of
such deaths expected from naturally occurring conditions and other man-made effects not related to
nava spent nuclear fuel operations. The differences are small among the aternatives, except that the
risks to the maximally exposed individual in the general public from the No-Action Alternative and
the Current Technology/Rail Alternative are higher than risks from the other four alternatives by a
factor of about six. Thisis due to the assumed release of carbon-14 from opening of containersin
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dry storage to place fuel assemblies into the M-140 transportation cask. The risks to the facility
worker are the same for all alternatives and do not provide a basis for distinguishing among the
alternatives. Further information on the impacts of loading and storage at INEL are provided in
Chapter 5.

The socioeconomic impacts associated with operations at INEL involving naval spent
nuclear fuel would also be minor with any of the aternatives chosen. About 10 to 50 additiond
workers might be required to handle the loading of naval spent nuclear fuel into containers under any
aternative. This work force would be expected to be available from within the existing INEL work
force or from the local work force, so the total effect on local employment would be small. Further
information on socioeconomicsis provided in Appendix C.

TABLE 3.6 Total Risk of Latent Cancer Fatalitiesin the Maximally Exposed | ndividualsin the
Occupational Group and in the General Population for Normal Facility Operations at

INEL?
Risk of Latent Cancer Fatalities®
MEI,
Alternative Facility Worker General Public

Multi-Purpose Canister 1.8x10* 49x10°
No-Action 1.8x10* 2.8x108
Current Technology/Rail 1.8x10* 28x10%
Transportable Storage Cask 1.8x10* 49x10°
Dual-Purpose Canister 1.8x10* 49x10°
Small Multi-Purpose Canister 1.8x10* 49x10°

@ Values are derived from Tables A.10 and A.11. This table assumes 40 years of exposure to loading and
dry storage operations at Naval Reactors Facility (NRF), and 28 years of exposure to |oading operations
and 40 years of dry storage operations at |daho Chemical Processing Plant (ICPP), for naval spent
nuclear fuel and special case waste. See Section A.2.3 for perspective on calculations of cancer fatalities
and risk. Notation: MEI = Maximally exposed individual.

b Maximum values among facility workers and the maximally exposed individualsin the general public
due to facility operations at NRF and | CPP.

3.8.3 Impacts of Unloading at a Repository or Centralized Interim Storage Facility

During normal operations at the repository site or at the centralized interim storage site,
there would be smal impacts on the public and on the workers due to direct radiation and due to the
release of radioactive materials to the environment. These impacts have been calculated and are
presented in Table 3.7 as the total risk of latent cancer in the maximally exposed individuasin the
occupational group and in the genera public. The resultsindicate that the impacts would be small
for both the facility worker and the maximally exposed individual in the general public. Therisk to
the public individual is smaller than the risk to the facility worker. Both of the Multi-Purpose
Canigter Alternatives are calculated to present no risk of latent cancer fatalities to either the facility
worker or the maximally exposed individua in the genera public. Thisis due to the canisters being
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sealed by welding and would not contribute any airborne releases. The other four aternatives are
assessed as presenting equal risks and do not provide any basis for distinguishing among those
dternatives. Further information on the environmental consequences of operations at a repository
or centralized interim storage site are provided in Chapter 6.

TABLE 3.7 Total Risk of Latent Cancer Fatalitiesin the Maximally Exposed | ndividualsin the
Occupational Group and in the General Population for Normal Facility Operations at
a Repository or at a Centralized Interim Storage Site?

Risk of Latent Cancer Fatalities

MEI,
Alternative Facility Worker General Public
Multi-Purpose Canister 0° 0°
No-Action 54x107 1.8x108
Current Technology/Rail 54x10" 1.8x108
Transportable Storage Cask 54x107 1.8x108
Dual-Purpose Canister 54x107 1.8x108
Small Multi-Purpose Canister 0° 0°

2 Values are derived from Table A.12. This table assumes 25 years of exposure to unloading operations.
See Section A.2.3 for perspective on calculations of cancer fatalitiesand risk. Notation: MEI =
Maximally exposed individual.

b Maximum values among facility workers and the maximally exposed individualsin the general public
due to unloading operations at arepository site or centralized interim storage site, including the risk
from special case waste.

¢ Sealed multi-purpose canister would not contribute any airborne rel eases.

In contrast to the latent cancer fatalities estimated for the maximally exposed individuasin
the occupational group and in the general population, shown in Tables 3.6 and 3.7, an estimate was
made for the total latent cancer fatalitiesin the entire population of radiation workers associated with
40 years of loading and storage operations and 25 years of unloading operations. The collective
worker doses ranged from 550 person-rem (Transportable Storage Cask Alternative) to 1500 person-
rem (Small Multi-Purpose Canister Alternative). The corresponding latent cancer fatalities ranged
from 0.22 to 0.59, or less than one latent cancer fatality in the entire group for the whole period of
40 years.

3.8.4 Transportation Impacts

During normal, incident-free transportation of naval spent nuclear fuel and special case
waste, there would be impacts on the public and on the rail crew (occupational) due to direct
radiation. These impacts have been calculated and the results are presented in Table 3.8 as the total
risk of latent cancer fatalities in the maximally exposed individuals in the occupational group and in
the genera public. Theresults indicate that the impacts would be small in either category. The risk
to the public maximally exposed individua is smaller than the risk to the occupational maximally
exposed individua. Among the alternatives the risks associated with the No-Action Alternative and
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the Current Technology/Rail Alternative are noticeably lower than the others. Thisis attributed to
using actual historical measured doses for the M-140 containers, the other aternatives were
calculated conservatively. The Small Multi-Purpose Canister Alternative presents the largest risk
because more shipments are required with the smaller canister. Further information on transportation
impactsis provided in Chapter 7.

TABLE 3.8 Total Risk of Latent Cancer Fatalitiesin the Maximally Exposed | ndividualsin the
Occupational Group and in the General Population for Incident-Free
Transportation?

Risk of Latent Cancer Fatalities

MEI, MEI,
Alternative Occupational General Public
Multi-Purpose Canister 44x10°3 6.7x10*
No-Action 7.2x10* 9.0x10°
Current Technology/Rail 57x10* 7.1x10°
Transportable Storage Cask 43x10°3 6.4x10*
Dual-Purpose Canister 42x10°3 6.6x10*
Small Multi-Purpose Canister 7.1%x10°3 1.1x10°3

& Values are derived from Table B.10. Thistable assumes 25 years of exposure to transportation
operations for naval spent nuclear fuel and special case waste. See Section A.2.3 for perspective on
calculations of cancer fatalities and risk. Notation: MEI = Maximally exposed individual.

b Maximally exposed individuals, occupational and general public, due to transportation operations.

Nonradiologica impacts due to incident-free transportation of naval spent nuclear fuel and
specia case waste have been calculated and are presented in Table 3.9. The incident-free fatalities
that occur in the general public are attributed to the effects of such things as exhaust fumes from
diesdl-powered engines.

Nonradiologica impacts due to the risk of traffic accidents are also presented in Table 3.9.
These impacts are calculated from statistics that reflect the frequency of train traffic fatalities. The
caculated numbers of fatalities due to traffic accidents are greater than the fatalities due to incident-
free transportation. Among the aternatives, the values lie in a narrow range; the maximum is due to
the Smadl Multi-Purpose Canigter Alternative and is attributed to the larger number of shipments that
this alternative requires. All of the aternative container systems would be suitable for heavy-haul
transportation, asillustrated by prior use of the M-140 containers in heavy-haul transport. However,
it isaccurate to date that the M-140 based dternatives would be less suitable due to size, height, and
weight.
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TABLE 3.9 Nonradiological, Incident-Free Transportation Risk and Accident Risk for the Total
Number of Shipments?

Incident-Free Accident Risk
Alternative Nonradiological Fatalities® Traffic Fatalities®
Multi-Purpose Canister 5.2x10* 0.055
No-Action 6.9x 10* 0.073
Current Technology/Rail 5.5x 10* 0.058
Transportable Storage Cask 5.3x10* 0.056
Dual-Purpose Canister 5.0x 10* 0.052
Small Multi-Purpose Canister 8.4x 10* 0.089

2 This table assumes 25 years of exposure to transportation operations for naval spent nuclear fuel and
special case waste.

®Values from Table 7.4.

¢Vduesfrom Table 7.5.

3.8.5 Summary of Cumulative Impacts

Manufacturing. The cumulative environmental impacts resulting from the manufacturing
of container systems would be very small. The containers needed for naval spent nuclear fuel
represent about 1 to 4 percent of the total number of containers needed for both naval and civilian
spent nuclear fuel which would be shipped to a repository or centralized interim storage site. The
total materia use over the 40-year period for naval spent nuclear fuel and special case wasteisless
than 0.3 percent of the annua materia use in the United States except for depleted uranium and lead.
Use of depleted uranium and lead are also small percentages of the available materialsin the United
States.

Facilities. For facility operations at INEL involving handling and storage of naval spent
nuclear fuel, the cumulative environmental impacts are small when compared to the impacts of
operation of the entire INEL. The loading and storage operations for naval spent nuclear fuel would
not result in discharges of radioactive liquids. None of the alternatives considered would cause the
total air emissions to exceed any applicable air quality requirement or regulation in any radiological
or non-radiological category. No additional land would have to be withdrawn from public use asa
result of the handling and storage of naval spent nuclear fuel because the INEL is a federd
reservation. There would be only minor cumulative impacts associated with the INEL facilities.

At arepository or acentraized interim storage site, the naval spent nuclear fuel and special
case waste would be about 3 percent of the total number of containers of civilian spent nuclear fuel
received at afacility over 25 years. Therefore, it is expected that the impacts of unloading naval spent
nuclear fud at afacility would have little effect on the environment and population surrounding the
site.

Transportation. The total impact of the transportation of naval spent nuclear fuel and
gpecia case waste would be approximately 1 to 4 percent of the total impact of all spent nuclear fuel
shipments to a geologic repository or acentraized interim storage Site. The transportation risks, both
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radiological and nonradiological, are extremely small when compared to the cumulative impacts of
the shipment of al nuclear materials in the United States (DOE 1995).

3.9 Preferred Alternative for Naval Spent Nuclear Fuel

Although the Navy did not have asingle preferred alternative at the time the Draft EIS was
issued, the Draft EI'S noted that, idedlly, the selected container system will economically allow naval
spent nuclear fuel to be loaded and stored dry at INEL in the same container which will be used to
ship the spent nuclear fuel outside the State of 1daho. The Multi-Purpose Canister, Dual-Purpose
Canister, Transportable Storage Cask, and Small Multi-Purpose Canister Alternatives could
effectively meet current and future needs, whereas the Current Technology/Rail and No-Action
Alternatives would require movement of individual spent nuclear fuel assemblies from one container
to another for transportation, storage, and disposal.

The identification of a preferred aternative in this Final EIS takes into consideration the
following factors: (1) public comments; (2) protection of human health and the environment; (3) cost;
(4) technicdl feashility; (5) operationd efficiency; (6) regulatory impacts; and (7) storage or disposal
criteriawhich may be established for arepository or centralized interim storage site outside the State
of Idaho. The direction of the commercia nuclear industry, standardization and technical
uncertainties and risks were considered with the factors above. The selection of an aternative in the
Record of Decision will consider the same factors. Based on an evauation of these factors,
summarized below, the Navy’s preferred aternative for a container system for the management of
nava spent nuclear fud isadud-purpose canister system. The overriding benefit of a canister system
is that it minimizes fuel handling operations. This benefit represents efficiencies in container
manufacturing, fuel reloading operations, and radiation exposure. In addition, the use of dual-
purpose canisters would result in the fewest number of shipments. As with al the aternative
container systems evaluated in this EIS, the Navy’s preferred aternative will alow the safe storage
and shipment of naval spent nuclear fuel for ultimate disposition.

This EIS also evaluates options for a dry storage facility for naval spent nuclear fuel,
including existing facilities at INEL and currently undeveloped locations potentially not above the
Snake River Aquifer. The technical feasbility of building adry storage facility within INEL at a point
removed from above the Snake River Plain Aquifer was considered in this EIS pursuant to the
October 17, 1995 Court Order in Civil Case No. 91-00540-5-EJL (U.S. District Court, 1995) and
the agreement with the State of Idaho, the U.S. Navy and the U.S. Department of Energy. Two
possible locations have been identified, one located aong the west boundary of INEL and the other
in the northwest corner of the INEL reservation. However, neither of these locations is
hydrologically removed from above the Snake River Plain and, because of their close proximity to
seismic faults, they are technically undesirable locations. In addition, a facility located at either of
these siteswould be closer to the site boundaries and the local population than existing INEL facilities
(approximately 1 mile from the INEL boundary at its closest point). If such alocation would be
selected, impacts would result from construction of aroad and possibly arail spur to the location as
well as construction of facilities at the location and possibly rail access. A review of these areas
indicates that the development of adry storage facility at either of these remote locations might have
a greater impact on Native American cultural resources, ecological resources, and land use than
providing for dry storage at a site adjacent to the Expended Core Facility at the Naval Reactors
Facility or at a site at the Idaho Chemical Processing Plant. These locations are assessed in
Appendix F of thisEIS.
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The Navy's preferred aternative for a dry storage location for naval spent nuclear fuel isto
utilize either agte adjacent to the Expended Core Facility at the Naval Reactors Facility or asite at
the Idaho Chemical Processing Plant at INEL. These locations offer several important advantages,
including aready existing fuel handling facilities and trained personnel. In addition, use of these
INEL facilities would protect previously undisturbed areas; development of these undisturbed sites
would incur increased adverse environmental impacts while offering no environmental advantage.

3.9.1 Preferred Alternative Evaluation

In order to identify the Dual-Purpose Canister System Alternative as the preferred
alternative, the Navy evaluated each of the six alternatives using severa criteria. The Draft EIS
identified the following factors to be considered in selecting a preferred alternative:

*  Public comment

» Protection of human heath and the environment

* Cost

e Technicd feaghility

* Operationd efficiency

* Regulatory impacts

» Storage or disposal criteria outside of the State of 1daho which may be established.

Other considerations implicit in the factors above include the direction of the commercia
nuclear industry, standardization and technical uncertainties and risks.

All of the considerations cited above were weighed, as criteria, for each aternative system.
A discussion of each criterion and the evaduation of the alternatives against each criterion is provided
below.

Public Comments. Thirteen commenters out of gpproximately fifty stated a preference for
one alternative or another, and there were no objections to any specific alternative. Therefore, there
was no obvious preference based on public comments.

Protection of Human Health and Environment. The environmental and public health
impacts from the manufacture of any of the container systems, the operations of handling, storage,
transportation, and unloading at a repository, and the construction of any facilities would be small
and would differ little among the alternatives.

The estimated increase in radiological risk for the No-Action and the Current
Technology/Rail Alternatives is smaller than for the other alternatives because actua measured
radiation levels on the M-140 were used for the incident-free transportation risk calculation. These
actual measured levels are significantly lower than the levels allowed by regulation. For the other
four aternatives, the maximum radiation levels alowed by regulation were used in the incident-free
transportation risk calculations because no data exist showing radiation levels for naval spent fuel in
such containers. For the four alternatives that used maximum allowed radiation levels, the risk
increase was small and essentially the same. The increase in non-radiological risk for any of the
alternatives is approximately equal, with any variations being due to differences in the number of
shipments.
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Because the impacts to human health and the environment for all six alternatives would be
very smdl, dl dternatives are considered to be comparable and indistinguishable under this criterion.

Cost. To compare the overall costs of each dternative, the following elements of cost were

considered:

» Container procurement costs

* Handling costs

» Storage costs

» Transportation costs

» Container disposal costs

* Facility construction or modification costs.

Table 3.10 provides asummary of costs which is based mostly on procurement costs for equipment.
The handling, storage, transportation and container disposal costs are factored into the overall cost

ranking.

TABLE 3.10 Cost Comparisons of Alternatives

No. of Times
Container Fue Storage Overall
Procurement  Assemblies No. of No. of Cost
Alternative Cost Handled Shipments Containers Ranking
Multi-Purpose $280 million 1 300 150 1
Canister
No-Action $450 million 3 425 225 3
Current $405 million 3 325 150 2
Technology/Rail
Transportable $725 million 2 325 150 2
Storage Cask
Dual-Purpose $460 million 2 300 150 2
Canister
Sm Mullti- $830 million 1 500 225 2
Purpose Canister
Dual-Purpose $280 million 1 300 150 1t
Canister!

1 Assumesthat the canister is acceptable for disposal based on its similarities to the multi-purpose canister.

Notation:
1 = highest rating = lowest comparative cost
2 = medium rating = medium comparative cost
3 = lowest rating = highest comparative cost
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The basis and assumptions used to estimate and compare overal costs are summarized
below:

The estimated number of containers required for each aternative was used with the
estimated cost per container to compare alternatives. The numbers of containers required were
estimated assuming initiation of shipments to arepository in 2010 and continued disposal through the
year 2035 and assuming that al of the naval spent nuclear fuel would be placed into the same type
of disposal container.

The basic hardware cost includes the manufacturing of the various hardware components
such as canisters, storage, transportation and disposal overpacks;, casks for storage and/or
transportation; and disposal containers.

The cost to develop and license a container system, costs to construct or modify facilities,
and storage Site construction costs were considered in the evaluation, but are considered to be small
compared to the total cost and similar among alternatives.

For comparison purposes, it was assumed that for al alternatives, except the transportable
storage cask, dl post-examination naval spent nuclear fuel pending final disposal would be placed in
adorage canister in aconcrete overpack. Use of ametal cask storage overpack would be expected
to increase cost proportionately for all aternatives.

The cost of actual spent fuel disposal was estimated to be approximately the same for all
alternatives.

The comparison of costs other than procurement is based on the number of containers
required. This comparison assumes that a shipment in any of the alternatives costs about the same,
and that disposal of the storage or transportation overpacks for any of the alternatives costs about
the same.

Based on the comparison of potentia facility modifications required, it appears that
modifications required for implementing a canister-based technology would be slightly higher than
for a cask-based technology. However, the costs would be small when compared to the total facility
costs and other container system procurement costs. Therefore, the facility modification costs for
al of container system alternatives were estimated to be about the same.

The overal cost comparisons are based mostly on relative procurement and handling costs.

Whilethe design criteriafor the disposal packages have not yet been completely specified,
it seems reasonable at thistime to assume that the Dual-Purpose Canister Alternative may also meet
the disposal acceptance criteria. In this event the dual-purpose canister and multi-purpose canister
would entail similar costs for the ultimate disposal in a geologic repository.

To summarize, the principal differencesin cost are due to the container procurement costs
and handling expenses associated with spent fuel containerization.
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Technical Feasibility. The technical feasibility of each container system aternative has
been evaluated for two representative nava fuel configurations. a submarine and a surface ship. The
difference in these configurations is ssmply dimensiona with the surface ship spent fuel being larger.
Structurd, criticaity, shieding, and therma performance of the representative fuels in each of the six
container system aternatives have been considered. The conclusion is that al of the container
alternatives technically support the storage, shipment, and disposal of naval spent nuclear fuel.

All of the alternatives would be equally satisfactory under this criterion.

Operational Efficiency. The processes which must be performed for any of the alternatives
include: loading fuel into storage containers, unloading fuel from storage containers for shipment,
off-gte transport, and loading or reloading fuel at a geologic repository surface facility for ultimate
disposal. Each of these genera operations may be performed once, multiple-times, or not at al,
depending on the system implemented.

Each of the aternatives can be categorized as either a cask or a canister system based on
whether the nava spent nuclear fuel would be transferred from storage for shipment as individua fuel
assemblies or as a unit inside a sealed package (canister). Several steps are required to unload the
individua fuel assemblies from a canister; however, canister unloading at INEL is not anticipated.
It isassumed that if the canister is unacceptable for placement in the repository, it will be unloaded
at the repository and the fuel recontainerized there for ultimate disposal. The unloading of individua
fud assembliesis not assumed for the Multi-Purpose Canister Alternatives since it is assumed those
canisters meet repository waste acceptance criteria.

It is concluded from the process evaluation that multi-purpose canister systems would be
more efficient syslems when considering the handling of fuel. The most inefficient systems from this
standpoint are the No-Action and the Current Technology/Rail Alternatives because individua fuel
assemblies must be handled for each packaging operation.

Individua fud assemblies would not have to be unloaded from the canisters once they had
been loaded for the multi-purpose canister alternatives. The individual fuel assemblies would be
handled only one time: during the initial loading of the canister.

For the dua-purpose canister system, the individual fuel assemblies would be loaded into
a canister prior to storage. The canister would not need to be reopened prior to packaging the
canigter for transportation. It is possible that at a geologic repository the individual fuel assemblies
may need to be handled in the process of packing disposal containers. If the canisters meet the
disposal criteria, when they are established, the dual-purpose canister system in effect becomes the
multi-purpose canister system in that the individual fuel assemblies will be handled only once.

For the transportable storage cask the individual fuel assemblies will be placed into the cask
prior to storage and transportation of the naval spent nuclear fuel. At a geologic repository the
individua fud assemblies would be handled a second time for packaging into the disposal containers.
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Although handling fuel is routinely accomplished safely without impact on human health or
the environment, doing it multiple times is inefficient, incurs additional occupationa radiation
exposure, and some risk.

Based on both the process evaluation and the comparison of operational complexities
associated with each alternative, it is concluded that the multi-purpose canister systems are ranked
highest in regard to operational efficiency. The dual-purpose canister and the transportable storage
cask dternatives require that the fuel assemblies are handled two times. However, if a dual-purpose
canigter isfound to be acceptable for disposd, it would be considered equivalent to the multi-purpose
canister system. The two current technology aternatives clearly require the most handling of
individua fuel assemblies.

Regulatory and Disposal Criteria Impacts. This criterion includes the impact that
changes to regulations for spent nuclear fuel may have on any of the alternatives. The regulations on
storage, transportation, and repository disposal and the repository requirements on the materia to
be disposed are subject to revisions.

At thistime, the only anticipated changes that may affect the preferred alternative are in the
area of repository disposal regulations. The Nuclear Regulatory Commission has stated that the
repository disposal regulations of 10 CFR 60 will be revised. The Environmental Protection Agency
is expected to issue revised draft standards for a geologic repository by the end of 1996. The Nuclear
Regulatory Commission will issue changes to 10 CFR 60 to establish design criteria within one year
of the issue of the Environmental Protection Agency standards.

Based on the uncertainties and far term nature of the disposal regulations, there are no
discernible advantages or disadvantages associated with any of the alternatives based on potential
impact of disposal regulations. No impacting changes in the storage and transportation regulations
are anticipated and all of the alternatives would meet the current regulations.

All of the dternatives are considered to be equal under this criterion.

Direction of Industry and Standardization. Inimplementing a container system for the
management of naval spent nuclear fuel, there is an advantage in utilizing a system compatible with
the systems in use or planned for use by operators of reactors which commercially generate
electricity. Thereason for this criterion isthat all spent nuclear fuel, commercial and naval, is likely
to be destined for the same geologic repository or centralized interim storage site with naval spent
nuclear fud containers representing only about 1 to 4 percent of the total number of containers that
would be shipped to such afacility. Therefore, to the extent that the most widely used systems for
commercia spent nuclear fuel drive any repository design or acceptance criteria, it is considered
prudent to utilize a system which is similar to the systems being used or planned for use by
commercid electrical utilities. In addition, there are other advantages to using the same system or
one similar to that the commercial utilities have recently licensed through the Nuclear Regulatory
Commission. The advantages are that extensive technical reviews have aready been conducted, peer
and public review have been accomplished, and some proven applications may be in operation.
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The mgority of the new spent nuclear fuel storage systems being designed or in review by
the Nuclear Regulatory Commission are dual-purpose systems with different overpacks for storage
and transport.

The 125-ton multi-purpose canister, the 75-ton multi-purpose canister, the transportable
storage cask and the dual-purpose canister system all fulfill this criterion. The No-Action and the
Current Technology/Rail Alternatives do not meet this criterion.

Technical Uncertainties and Risks. There are no substantial technical uncertainties
associated with the loading of naval nuclear spent fuel into storage containers, the storage of the
containers at INEL, or the transportation off-site to a geologic repository. All of the aternatives
assume the use of containers which will meet the storage requirements of 10 CFR 72 and the
transportation requirements of 10 CFR 71. Several licensed systems are currently in use and other
new systems are in the review cycle for Nuclear Regulatory Commission approval for use.

The waste acceptance criteriafor a geologic repository have not yet been established. As
aresult there is some uncertainty in implementing a multi-purpose canister system. Since the current
design uses welded closures, if the canister would not be compatible with the geologic repository
criteria, the fuel canisters may need to be reopened, the individual fuel assemblies may have to be
rehandled, and placed into acceptable disposal containers. In this event the multi-purpose canister
system would be similar to the dual -purpose canister system. For the dual-purpose canister system
or the cask-based systems rehandling of the individua fuel assemblies has been considered in the
evaluation of the aternatives.

3.9.2 Preferred Alternative Summary

After consderation of the factors discussed above, the preferred alternative for a container
system for the management of naval spent nuclear fuel is the Dual-Purpose Canister Alternative. A
system allowing the naval spent fuel assemblies to be loaded into a canister with a welded closure
which can be placed into separate shielded storage overpacks and transportation overpacks would
allow the Navy to take advantage of savingsin costs, occupational exposure, handling complexity,
and environmenta impacts associated with handling and waste generation in comparison to the No-
Action and Current Technology/Rail Alternatives which require additional handling of individual fuel
assemblies.

While amulti-purpose canister system has the potential to produce even greater savingsin
these areas, the disposal container design and waste acceptance requirements for a geologic
repository have not yet been established. This means that multi-purpose canister systems do not
provide any definite functional advantages over the dua-purpose canister system at this time.
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4.0 ENVIRONMENTAL IMPACTS OF MANUFACTURING
ALTERNATIVE CONTAINER SYSTEMS

This chapter discusses the environmental impacts of manufacturing aternative container
sysems for the management of naval spent nuclear fuel and specia case waste. For each aternative,
the impacts on air quality, health and safety, material availability, waste generation, socioeconomics
and environmentd justice from manufacturing the various aternatives would be very small. No land-
use impacts would be expected because manufacturing would likely occur at existing facilities.
Disproportionately high and adverse impacts on minorities or low income groups are also not
expected.

Additiond information on the environmenta impacts of manufacturing specific existing spent
nuclear fuel containers can be found in Environmental Assessments prepared by the Nuclear
Regulatory Commission (NRC 1994ab). This chapter describes the environmental setting of a
representative manufacturing facility, the analytical approaches used to assess environmental impacts
of manufacturing, and the results of these assessments.

4.1 Overview

The evaluation of manufacturing impacts focuses on ways in which manufacturing the
various container systems could affect environmental attributes and resources at a representative
manufacturing site. The assessment is not site-specific because the ultimate location or locations of
facilities chosen to manufacture hardware components for any of the alternativesis not known. The
actua manufacturing site will be determined by competitive bidding open to all manufacturers, and
ultimately more than one manufacturer might be selected if needed. To perform the assessment, a
representative manufacturing site was defined based on five facilities that currently produce casks,
canisters, and related hardware for the management of spent nuclear fuel. These facilities fabricate
components on behalf of firms with cask and canister designs approved by the Nuclear Regulatory
Commission. The operations of the five manufacturing facilities are used as the basis for the
assessment of manufacturing impacts. It islikely that these facilities and their environmental settings
would be representative of facilities that might be chosen to manufacture hardware components for
any of the dternatives. The evauation of environmenta impacts from manufacturing Navy container
systems considers fabrication processes used at existing facilities together with the total number of
hardware components required to implement each aternative.

[llustrations of loading operations and schematic diagrams of the container systems and dry
storage and trangportation overpacks appear in Appendix D. These illustrations provide an overview
of some of the key types of hardware that would have to be manufactured under the various
alternatives.

4.1.1 Manufacturing Processes

The alternatives defined in Chapter 3 identify the major components required for each
hardware system. The dternatives consider a variety of storage and transportation container designs
which consist of afew different components: canisters (with storage, transportation, and possibly,
disposa overpacks), casks (including storage casks, transportable storage casks, and M-140
transportation casks) and disposal containers (canisters and overpacks). The hardware components
required for each dternative for nava spent nuclear fuel and specia case waste are listed in Table 4.1.
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The numbers are based on the assumption that a repository or centralized interim storage site would
be opened by 2010. Additional storage containers (approximately 10%) for the Current
Technology/Rail Alternative and storage overpacks (approximately 10%) for the Small Multi-Purpose
Canister Alternative might be required if the opening of a repository were delayed 5 years. The
additional equipment required by a delayed opening would not alter any conclusions for
manufacturing of alternative container systems. The number of storage overpacks or containers
might be glightly less if arepository or centralized interim storage site were opened before 2010.
Note that atransfer overpack was not included in Table 4.1 because only three or four would be
required at INEL.

For each alternative, basket assembly designs were developed for naval spent nuclear fuel
based on: 1) the geometry of the fuel relative to the container geometry, 2) the structural capability
of the basket assemblies to support the fuel in a hypothetical shipping accident, and 3) the fuel and
basket weights relative to the weight capacity of the container. Using these basket assembly designs,
the number of containers required for each alternative was projected for the estimated number of
naval spent nuclear fuel assemblies identified for shipment to a repository or centralized interim
storage site.

TABLE 4.1 HardwareRequirementsfor Each Alternative Container System for Naval Spent
Nuclear Fuel and Special Case Waste

Total Life of Project Requirement per Alternative®?

Hardware Component MPC NAA CTR TSC DPC  SmMPC
Canisters 360 - - - 345 585
TSC - - - 171 - -
Storage overpacks 180 255 176 - 173 264
Storage containers - 255 176 - - -
Transportation overpacks 18 - - - 18 30
M-140 transportation casks - 28 28° - - -
Disposal containers - 360 360 360 360 -
Disposal overpacks 360 - - - - 585

& Notation: Storage containers = single-purpose storage canisters or storage casks, MPC = Multi-Purpose
Canister; NAA = No-Action; CTR = Current Technology/Rail; TSC = Transportable Storage Cask;
DPC = Dual-Purpose Canister; SMMPC = Small Multi-Purpose Canister.

b Assumes arepository or centralized interim storage site will be available by 2010.

¢ High-Capacity M-140 transportation cask

The designs and materials needed for the Multi-Purpose Canister Alternatives are based on
the conceptua design described by TRW (1994) because no multi-purpose canister system yet exists.
The designs and materia needs for other cask and canister systems are based on information provided
in Safety Analyss Reports submitted to the Nuclear Regulatory Commission for each system chosen
to represent an alternative. Other similar containers could be developed and could be chosen.
Fabricating the equipment is expected to involve manufacturing processes similar to those currently
used to fabricate large storage and transportation containers and related transportation equipment.
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The processes and materials that would be used or are expected to be used to manufacture each
component of the system are described in Sections 4.1.1.1 through 4.1.1.3. As noted below, some
uncertainty surrounds the specific materials that would ultimately be used for some of the hardware
components in each dternative system being evaluated in this EIS. Genera descriptions of the
hardware components are provided below.

4.1.1.1 Canistersand Canister Overpacks

Canisters. Canisters would likely be made by welding two stainless steel haf-cylinders
together, welding athick circular plate onto the bottom of the cylinder, and securing a stainless steel
basket assembly inside the cylinder. The basket assembly serves to position fuel assemblies inside the
cylinder providing uniform spacing of the assemblies for better heat transfer control. Specid
neutron-absorbing materias would be added during manufacture of the baskets for criticality control.
After the fuel assemblies were inserted, a heavy metal shield plug would be used to cover the open
end and agtainless stedl inner lid would be welded in place over the shield plug to close the container.
A dainless steel honeycomb spacer would be placed over the inner lid and a stainless steel outer lid
would be welded to the canister.

Storage Over packs. Storage overpacks, also referred to as storage vaults, would consist
of large concrete and steel structures designed to hold sealed canisters during periods of dry storage.
The concrete structure would be designed to maintain structura integrity during design-basis
earthquakes, tornadoes, or other natural phenomena. Either horizontal or vertical dry storage
systems could be used. Such systems are already in use and hold civilian spent nuclear fuel at many
commercia nuclear power plants.

Transportation Overpacks. Transportation overpacks made of stainless stedl plate would
be welded to form inner and outer cylindrical shells. End plates and shield plugs would be welded to
the bottom ends of the shells. A plate of stainless steel would be welded to the tops of the shellsto
form aflange onto which atop cover could be bolted. A lead or depleted uranium gamma shield liner
would then be cast or otherwise formed and inserted between the two shells. A solid, high-hydrogen,
neutron shield jacket would then be placed around the outer shell and a stainless stedl jacket would
be placed over the neutron shield to provide surface protection to the neutron shield during handling
and shipment. With the canister inserted, shield plugs would then be put into the open end and the
cover plate bolted on. Large removable impact limiters made of wood, plastic foam, auminum
honeycomb, or other crushable, impact-absorbing material would be placed over the ends to protect
the cask and its contents during transportation.

Digposal Overpacks. Cylindrica overpacks constructed of highly corrosion-resistant metal
alloys would be loaded with previously sealed multi-purpose canisters, and the overpack would be
sealed and disposed of in arepository.

4.1.1.2 Casks
Casks are heavily shielded, robust containers that are sturdy enough to be transferred,

stored, and transported without the need for an additional overpack for structural support and
radiation shielding.
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Transportable Storage Casks. Transportable storage casks would be manufactured by
making inner and outer shell cylindrical stainless stedl shells from stainless stedl plate welded together.
Casks would be made with a gap between the inner and outer shells. Stainless steel bottoms would
be welded to both the inner and outer shells to close one end of each shell. Various forged or cast
trunnions and other mechanical features would be welded to the outer shell during manufacture for
handling, positioning, and securing. A top flange made of machined plate would be welded to both
the outer and inner shells so that the inner shell would be suspended inside the outer shell leaving a
uniform gap at the sides and bottom of the cask. The gap would be filled with appropriate material
for radiation shielding. A basket assembly of stainless steel or other materials would be secured inside
the inner shell. Radial copper fins would be fused to the outside of the outer shell to transmit heat
away from the cask. The gpaces between the copper finswould be filled with a high-hydrogen-content
meaterid for neutron shielding. A sainless stedl cover plate would be bolted to the top flange to close
the cask but allow easy access for future removal of the fuel elements at arepository or centralized
interim storage site.

M-140 Transportation Casks. The M-140 transportation cask used for naval spent
nuclear fud is unique to the Naval Nuclear Propulsion Program. The M-140 transportation cask is
a large stainless steel shipping container that is transported in the vertical position on a specially
designed well-type railcar. The mgor components of the M-140 transportation cask include the
shielded container, closure head, and protective dome. Internal baskets are installed inside the
container to hold the irradiated fuel assemblies in place and can be modified to accept different sized
fuel assemblies. The container is shipped dry. Cooling fins on the outside of the container are
designed to dissipate the heat generated by the fuel.

The M-140 transportation cask and rail car weigh approximately 190 tons (approximately
172,000 kg) in the loaded condition. The container is approximately 16 ft (approximately 5 m) tall
with a maximum outer diameter of 10.5 ft (approximately 3 m). The container body is made from
stainless stedl forgings with 14-in. (approximately 36-cm) thick walls and a 12-in. (approximately
31-cm) thick bottom. The closure head and protective dome have a total thickness of 17.5 in.
(approximately 45 cm) of stainless sted.

High-Capacity M-140 Transportation Cask. The high-capacity M-140 transportation
cask will be the same as the standard M-140 but will have a basket that holds more fuel assemblies.

Storage Cask. Typicdly astorage cask isathick-waled, heavily shielded, cylindrica metal
container with concrete or lead layersfor shielding. It isacomplete single unit that does not require
specialized overpacks for loading, transfer, or storage.

4.1.1.3 Disposal Containers

Disposal containers would be made of stainless steel or other corrosion-resistant material
and manufactured in the same general manner as canisters. The disposal containers for naval spent
nuclear fud assemblieswould have an internal basket assembly to position the fuel assembliesinside
the disposal container for heat transfer control. For added longevity an outer cylindrical container
made of sted with adightly larger diameter and dightly greater length would be manufactured in the
same manner as the stainless stedl inner container. The loaded stainless steel inner container would
be placed into the outer container, and asteel cover plate would be welded to the outer container end
asafina closure and seal of the contents.



4-5

Naval spent nuclear fud arriving a a repository in multi-purpose canisters would be placed
directly inside a disposal overpack, which would consist of the same double-walled (stainless steel
inside, carbon steel outside) design that would be used for uncanistered spent nuclear fuel.

4.2 Existing Environmental Settings at M anufacturing Facilities

Assessment of the environmental impacts of manufacturing the various container systems
assumed a representative manufacturing site based on information regarding the environmental
attributes and resources at each of the five facilities currently producing spent nuclear fuel hardware
systems. The assessment was not site-specific because the ultimate locations of facilities chosen to
manufacture hardware components for any of the alternatives are not known. It is likely that these
facilities and the environmenta settings in which they are located would be smilar to any facilities
that might be chosen to manufacture hardware components for any of the alternatives. The evaluation
of environmental impacts from manufacturing considers fabrication processes used at existing
facilities, together with the total number of hardware components required to implement each
alternative. Pertinent information on environmenta settings for air quality, health and safety, and
socioeconomics is provided in Sections 4.2.1 through 4.2.3. The environmental impacts on air
qudity, hedlth and safety, materid use, waste generation, socioeconomics, and environmental justice
are provided in Sections 4.3 through 4.8. Other areas of impact are discussed in Section 4.9.

4.2.1 Air Quality

Theair quality attainment status representative of the manufacturing location was assessed
with respect to ozone, carbon monoxide, and particulate matter. Air quality attainment areas are
regions where the regulatory air standards are not exceeded. Nonattainment areas exist where
sources of ar pollution lead to air quality that currently violates state and/or federal regulations. For
the counties in which the five manufacturing sites were located, an average of 3,800 tons
(approximately 3,400 metric tons) of volatile organic compounds and 43,000 tons (approximately
39,000 metric tons) of nitrogen oxides, which are related to the production of ozone, were released
into the environment in 1990, the latest year in which county-level data were available. There are no
ambient air qudity standards for volatile organic compounds. However, volatile organic compounds,
nitrogen oxides, and, to a lesser extent, carbon monoxide are precursors to the formation of ozone
in the atmosphere. Ozone has a human health air quality standard. The mgority of existing sites
were in nonattainment areas for ozone but not for carbon monoxide. All five sites were in attainment
areas for particulates.

4.2.2 Health and Safety

There were no fatalities a any of the five existing manufacturing sites in 1994. To be
conservative, representative data on the number of accidents and fatalities associated with cask and
canister fabrication at the manufacturing location were based on national incidence rates for the
relevant sector of the economy. In 1992, the last year for which statistics are available, the
occupational fatality rate for the sector that includes all manufacturing was 3 per 100,000 workers;
the occupationd illness and injury rate for fabricated plate work manufacturing in 1992 was 6.3 per
100 full-time workers (U.S. Bureau of Labor Statistics 1994).

Hardware for each of the alternatives is expected to be manufactured in facilities that have
had years of experience in rolling, shaping, welding, and then fabricating large metal canisters and
casks. Machining operations at these facilities would involve standard procedures using established
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metal-working equipment and techniques. Trained personnel familiar with the manufacture of large
metal canisters and casks and with the necessary equipment used to fabricate such items would
typically be used. Theinjury and illness rate is expected to be equal to or lower than the industry
rates.

4.2.3 Socioeconomics

Each of the five manufacturing facilities examined in this EIS is located in a Metropolitan
Statistical Area. The counties composing each Metropolitan Statistical Area define the affected
socioeconomic environment for each facility. The population of the affected environment associated
with the five facilities ranged from about 431,200 to 967,300 in 1992 (U.S. Bureau of Census 1994).
Output, which is the value of goods and services produced in the five locations, ranged from
$18.2 billion to $55.3 billionin 1995. Income, which is wages, salaries, and property income, ranged
from $9.2 billion to $26.4 billion in 1995. Employment ranged from 245,000 to 668,000 in 1995
(Minnesota IMPLAN Group 1995). Plant employment ranged from 25 to 995 in 1995. Based on
this information the representative manufacturing location has a population of 643,000 and hosts a
facility employing 483. Local output in the areais $29.6 billion, local income is $15.0 billion, and
local employment is 385,000.

4.3 Impactson Air Quality

Air emissons from manufacturing Steswere conservatively estimated for production of the
various casks and canigters. Criteria pollutants and hazardous air pollutants were predicted, and these
emissions were compared with total annual emissions from existing manufacturing sites and with
typica regiond or county-wide emissonsto determine the importance of these emissions to local air
quality. Because the exact location of cask and canister manufacturing is not known for any
dternative, potential emissions for existing manufacturing sites in both attainment and nonattainment
areas were evaluated to provide arange of impacts.

Estimates to identify air emissions associated with the manufacture of canisters and casks
were developed by using the emissions from smilar canisters and casks currently manufactured based
on the number of person-hours in the manufacturing process. These emissions were prorated on a
per unit basis to calculate annual emissions at the typical manufacturing site, assuming that the
emissions from similar activities would be proportional to the number of person-hours in the
manufacturing process. To provide reasonable estimates of emissions, it was assumed that the volatile
organic compounds used as cleaning fluids would fully evaporate into the atmosphere as a result of
the cleaning processes used in the manufacture of canisters and casks for each alternative. Estimates
of emissons were based on the total number of casks and canisters manufactured over 40 years for
each alternative.

No plant expansions are expected for the manufacture of any alternative container system.
Fabrication would be anorma part of the usud yearly work load of the site. Therefore, no additional
air emission permits would likely be needed.

States in nonattainment areas for ozone might place requirements on many stationary
pollution sources to achieve attainment in the future. This might include a variety of controls on
emissions of volatile organic compounds and nitrogen oxides. Various options would be available to
control emissions of these compounds to comply with emission limitations.
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The analysis of air quality impacts associated with manufacturing considered whether the
conformity requirements of a State Implementation Plan might apply to emissions from the
manufacturing sites located in nonattainment areas. The Clean Air Act conformity rules could be met
in that the planned casks and canisters would be part of the regular annual work load of the
manufacturing facility. However, if an additiona shift were added to handle this work load, emissions
might be 50% greater than usual for the days on which the casks and canisters were manufactured
on that shift. All of the aternatives were examined for additional emissions of volatile organic
compounds and nitrogen oxides and compared with de minimis levels (de minimis refers to the
emission levels below which the conformity regulations do not apply) for these compounds.
Although the exact location or locations of the manufacturing facilities are not known at this time,
there should not be a need for a general conformity determination for the manufacturing facility
because the manufacturing activity would be part of the regular workload of the facility.

All estimated emissions are very small compared to annua emissions from other sources,
but variation exists among the dternatives. The annua average and the total 40 year emissions from
the manufacture of components for each aternative are presented in Table 4.2. Nitrogen oxides
would be the largest emission, varying from 0.063 to 0.14 tonslyr (approximately 0.057 to
0.13 metric tonglyr). Estimated annual average emissions of volatile organic compounds vary from
0.048 to 0.11 tong/yr (approximately 0.044 to 0.10 metric tons/yr). Annua emissions from other
sources in the typical manufacturing location for all activities are estimated to be 3,800 tons/yr
(approximately 3,400 metric tonslyr) of volatile organic compounds and 43,000 tons/yr
(approximately 39,000 metric tons/yr) of nitrogen oxides. Annual average emissions due to cask and
canister manufacturing under any of the aternatives would be less than 0.003% of local emissions for
volatile organic compounds and 0.0003% for nitrogen oxides — both unlikely to result in air quality
deterioration leading to nonattainment status for these compounds.

TABLE 4.2 Air Emissions at the Representative Manufacturing L ocation for Alternative
Container Systems

Air Emissions (tons) per Alternative?

Compound MPC  NAA CTR TSC DPC  SmMPC
Volatile organic Total 2.7 2.3 2.0 19 2.6 4.4
compounds Annual Average 0.068 0.058 0.050 0.048 0.065 0.11
Nitrogen oxides Total 35 31 2.7 25 34 5.7

Annual Average 0.088 0.078 0.068 0.063 0.085 0.14

& Alternatives: MPC = Multi-Purpose Canister; NAA = No-Action; CTR = Current Technology/Rail;
TSC = Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMMPC = Small Multi-Purpose
Canister.

Conversion factor: to convert tons to metric tons, multiply by 0.9072.

Where the manufacture of casks and canisters would involve the use of lead, it isunlikely
that any lead fumes would be released into the environment. Manufacturers typically hire private
companies to undertake manufacturing with lead, and these companies capture lead fumes and
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dispose of lead waste off-site. Some emissions of particulates and lead would occur with welding
activities. However, as welding is an intermittent process, the associated emissions would be small
for each aternative.

If amanufacturing Site were located in a nonattainment area, limitations might be placed on
increased emissions at the site in accordance with Title | of the Clean Air Act or on the basis of
conformity requirements of the State Implementation Plan aimed at meeting the state's reduction in
emissions of volatile organic compounds, nitrogen oxides, and carbon monoxide. For the
manufacturing sites in attainment areas, air quality meets air quality standards and no additiond
limitations would be expected.

4.4 Impactson Health and Safety

Data from the Bureau of Labor Statistics for metal fabrication and welding industries were
used to compile baseline occupational health and safety information for industries fabricating and
welding sted and steel objects similar to each aternative cask and canister system. The expected
number of injuries and fatalities were computed by multiplying the number of worker-years by the
injury and fatality rate for each occupation.

Table 4.3 shows the expected number of injuries, illnesses, and fatalities for each aternative
based on the number of casks and canisters that would be produced over 40 years. Injuries and
illnesses would range from 33 for the Transportable Storage Cask Alternative to 76 for the Small
Multi-Purpose Canister Alternative. Expected fatalities over 40 years would range from 0.016 for the
Transportable Storage Cask Alternative to 0.036 for the Small Multi-Purpose Canister Alternative.

TABLE 4.3 Total Number of Injuries, IlInesses, and Fatalitiesover 40 Yearsat the
Representative Manufacturing L ocation for Alternative Container Systems?

Number per Alternative®

Parameter MPC NAA CTR TSC DPC SmMPC
Injuries and IlInesses 46 41 35 33 45 76
Fatalities 0.022 0.019 0.017 0.016 0.022 0.036

& Assumes one worker-year of effort of afabricated plate manufacturing worker to produce one canister
or cask (excluding storage overpacks).

b Alternatives. MPC = Multi-Purpose Canister; NAA = No-Action; CTR = Current Technology/Rail;
TSC = Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMMPC = Small Multi-Purpose
Canister.

The number of canisters and casks required over the life of each aternative would not place
unusua demands on existing manufacturing facilities. None of the alternativesislikely to lead to a
deterioration in worker safety and a resultant increase in accidents.



4.5 Impactson Material Use
451 Material Use

Cdculation of the quantity of materials used for the fabrication of each aternative canister
or cask systems is based on engineering specifications of each relevant hardware component. This
information has been provided by existing manufacturers for systems currently being produced or
under licensing review or has been taken from conceptua design specifications for those technologies
dill inthe planning stages. Data on per unit material quantities for each component were combined
with information on the number of canisters or casks to be manufactured under each alternative. Also
asessed was the impact of manufacturing the components for each aternative on the total U.S. pro-
duction (or availability in the United States, if not produced in this country) of each relevant input
materid. Results of the assessment are expressed in terms of percent impact on total U.S. domestic
production.

Table 4.4 lists the estimated total quantities of materials that would be required for each
alternative over a 40 year period if a repository or centralized interim storage site facility were
avalablein 2010. For each dternative the largest materia requirement by weight, excluding concrete
which is readily available, would be carbon steel, which ranges from 8,700 to 14,800 tons
(approximately 7,890 to 13,400 metric tons). Smaller quantities of additional materials would be
required, the most important of these being stainless steel and aluminum.

TABLE 4.4 Material Usefor Alternative Container Systems

Total Material Use (tons) per Alternative?

Material MPC NAA CTR TSC DPC SmMPC
Aluminum 550 480 420 520 600 450
Carbon stedl 10,400 12,100 11,000 8,700 12,300 14,800
Chromium® 2,800 3,100 1,500 3,700 2,200 3,100
Concrete 20,700 29,300 20,200 0 19,900 19,100
Copper 19 0 0 140 0 11
Depleted uranium 940 0 0 0 0 1,100
Lead 86 0 0 5,400 630 120
Nickel® 1,800 2,000 990 2,400 1,400 2,000
Stainless steel 9,800 10,700 5,300 12,900 7,700 10,800

& Alternatives: MPC = Multi-Purpose Canister; NAA = No-Action; CTR = Current Technology/Rail;
TSC = Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMMPC = Small Multi-Purpose
Canister.

b Stainless steel assumed to be 29% chromium.

¢ Stainless steel assumed to be 18.5% nickel.

Conversion factor: to convert tons to metric tons, multiply by 0.9072.

Table 4.5 compares the annual U.S. production capacity to the total 40 year requirements
of the materias required for each aternative. Most chromium, which is an important constituent of
ganless sted, isimported into the United States and is classified as a Federal Strategic and Critical
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Inventory material. For comparative purposes, the data in the table were estimated as a percentage
of the 1992 chromium inventory quantity rather than the U.S. production quantity.

Except for depleted uranium and lead, total material consumption for each alternative for
the 40 year period of manufacturing would be less than 1.0% of the annual U.S. production. Since
manufacturing would be spread across the 40 year period, the actual amount of materia use in any
given year would be much less than 1% of the annual U.S. production. The use of lead or steel would
not produce a noteworthy increased demand and should not significantly impact the supply of either
materid. Use of duminum, sted, stainless steel (nickel and chromium), concrete, and copper for the
fabrication of storage and disposal components for each of the aternatives would not impact the
supply of these commodities adversaly.

The tota amount of depleted uranium used over a40 year period (in multi-purpose canisters
only) would range from 6.4% to 7.5% of total U.S. annua production. Although considerably higher
in relative terms than the use of other key materials, these requirements are small. Given the limited
alternative uses of this material and the large current inventory of surplus depleted uranium
hexafluoride owned by DOE, such impacts should be considered to be positive.

Lead or sted could be substituted for depleted uranium for radiation shielding in some cases.
If other materials are used for this purpose, the thickness of the substituted material would increase
in inverse proportion to the ratio of the density of the substituted material to the density of the
depleted uranium. If lead or steel were used, the shielding thickness would increase by about 170%
and 240%, respectively, resulting in amuch larger container. Therefore, the use of depleted uranium
is preferred.

TABLE 4.5 TheTotal Amount of Material Used Over 40 Years, Expressed as a Percent of
Annual U.S. Domestic Production, for Each Alternative Container System

Alternative?

Material MPC NAA CTR TSC DPC SmMPC
Aluminum 0.012 0.011 0.009 0.012 0.013 0.010
Chromium® 0.22 0.24 0.12 0.29 0.18 0.25
Concrete <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Copper 0.001 0 0 0.007 0 0.001
Depleted uranium 6.4 0 0 0 0 7.5
Lead 0.021 0 0 13 0.15 0.029
Nickel 0.066 0.072 0.036 0.086 0.052 0.073
Stedl® 0.018 0.020 0.016 0.018 0.019 0.023

& Notation: MPC = Multi-Purpose Canister; NAA = No-Action; CTR = Current Technology/Rail; TSC =
Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMPC = Small Multi-Purpose Canister;
< =lessthan.

b Chromium is compared with Federal Strategic and Critical Inventory.

¢ “Sted” includes the amount of stedl in the stainless steel, assumed to be 52.5%.
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45.2 Recycling and Management of End-of-L ife Equipment

It is expected that all container system components not disposed of with the naval spent
nuclear fuel, including the storage and transportation containers, overpacks or casks and dual -purpose
canisters would be reused or recycled. Some pieces of equipment may need to be decontaminated
prior to recycling. It is possible that some low-level radiological waste may result but it is not
expected that the large pieces of equipment (canisters and casks) would need to be disposed of as
radiological waste. Table 4.6 provides information on the container system components for all
aternatives which would be reused or recycled.

TABLE 4.6 End-of-Life Hardwarefor Reuse or Recycling for Each Alternative Container System
for Naval Spent Nuclear Fuel and Special Case Waste

Hardware per Alternative?

Hardware Component MPC NAA CTR TSC DPC SmMMPC
Canisters - - - - 345° -
TSC - - - 171*™ - -
Storage overpacks 180 255 176 - 173 264
Storage containers - 255° 176° - - -
Transportation overpacks 18° - - - 18° 30¢
M -140 transportation casks - 28° 28 - - -

Notation: Storage containers = single-purpose storage canisters or storage casks, MPC = Multi-Purpose
Canister; NAA = No-Action; CTR = Current Technology/Rail; TSC = Transportable Storage Cask;
DPC = Dual-Purpose Canister; SMMPC = Small Multi-Purpose Canister.

Hardware would require radiological decontamination.

¢ Hardware contains lead shielding.

¢ High-Capacity M-140 transportation cask.

45.2.1 Multi-Purpose Canister Alternative

For the Multi-Purpose Canister Alternative about 180 storage overpacks and 18
transportation overpacks would need to be managed at the end of the program. The scrap metal
(including lead) would be recycled, if possible. The concrete in the storage overpacks would be
managed as non-radiological solid waste. These materials are not expected to be radiologically
contaminated because the naval spent nuclear fuel would be contained within the multi-purpose
canigter. The canisters and the disposal overpacks would be disposed of with the naval spent nuclear
fud.

45.2.2 TheNo-Action Alternative
For the No-Action Alternative about 255 storage overpacks, 255 storage containers and 28

casks would need to be managed at the end of the program. The concrete in the storage overpacks
would be managed as non-radiological solid waste and the scrap metal recycled. The casks and
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storage containers would be reused or radiologically decontaminated prior to recycling. The disposa
containers along with the naval spent nuclear fuel would be disposed of in the repository.

45.2.3 The Current Technology/Rail Alternative

For the Current Technology/Rail Alternative about 176 storage overpacks, 176 storage
containers and 28 casks would need to be managed at the end of the program in the same manner
described for the No-Action Alternative.

4.5.2.4 The Transportable Storage Cask Alternative

At the end of the program about 171 casks for the Transportable Storage Cask Alternative
would be reused or radiologically decontaminated prior to recycling. It is expected from the cask
design, which includes lead shielding materid, that the lead would not be radiologically contaminated.
The meta portions would be recycled following any radiological decontamination of surfaces. The
disposal containers and naval spent nuclear fuel would be placed in arepository.

45.25 The Dual-Purpose Canister Alternative

At the end of the program about 345 canisters for the Dual-Purpose Canister Alternative
would be reused or radiologically decontaminated prior to recycling. In addition 173 storage
overpacks and 18 transportation overpacks would be prepared for recycling of metals including lead
and disposd of the concrete as non-radiologica solid waste. The disposal containers and naval spent
nuclear fuel would be placed in arepository.

45.2.6 The Small Multi-Purpose Canister Alternative

For the Small Multi-Purpose Canister Alternative about 264 storage overpacks and 30
transportation overpacks would be managed at the end of the program in the same manner as the
Multi-Purpose Alternative describes.

4.6 Impactson Waste Generation

The primary material used in the fabrication of each container system would be stainless
gted, with either depleted uranium or lead used for canister and cask shielding. The manufacture of
shidding would generate hazardous or low-level radioactive waste depending on the material used.
Other organic and inorganic chemicals generated by the manufacture of each aternative container
system and the amounts generated have aso been identified.

The annud volumes and quantities of waste produced for each aternative per canister and
cask were estimated. These data were compared on the basis of information collected from current
cask and canister manufacturers, and projected number of canisters and casks required. The same
sources were used to estimate the amounts of waste for disposal.

The potential for impacts was evaluated in terms of existing and projected waste-handling
and disposal procedures and regulations. Current fabrication facilities are regulated by the
U.S. Environmenta Protection Agency and the Occupational Safety and Health Administration.
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Fabrication of the aternative container systems would produce liquid and solid waste at the
manufacturing locations. To control volume and toxicity of wastes generated, manufacturers would
comply with existing regulations. Pollution prevention and reduction practices would be implemented
(see Section 4.14).

4.6.1 Liquid Waste

The liquid waste produced during manufacturing would consist of spent lubricating and
cutting oils from machining operations and the cooling of cutting equipment. This materia is currently
recycled for reuse. Ultrasonic weld testing would generate some unpotable water containing glycerin.
Water used for cooling and washing operations would be treated for release by filtration and ion
exchange, which would remove contaminants and permit discharge of the treated water into the
sanitary system.

Table 4.7 ligs the estimated amounts of liquid waste generated by the shaping, machining,
and welding of the stainless steel and steel alloy vessels required for each aternative. The annud
average amount of liquid waste generated would range from 0.12 to 0.27 tonsg/yr (approximately 0.11
to 0.24 metric tongyr), depending on the alternative chosen. The small quantities of waste produced
during manufacturing of each alternative would not exceed the capacities of the existing equipment
for waste stream treatment at the manufacturing facility.

4.6.2 Solid Waste

The solid waste generated during manufacturing operations is shown in Table 4.7. The
annua average amount of solid waste generated would range from 0.016 to 0.036 tons/yr
(approximately 0.015 to 0.033 metric tons/yr). This waste would consist of nickel, manganese,
copper, and chromium. These chemicals could be added to existing sted product manufacturing waste
streams for treatment and disposal or recycling.

The analysis assumes that depleted uranium incorporated into the canisters would be
delivered to the manufacturing facility properly shaped to fit inside the canister and encased in
stainless steel. This practice would not result in any waste being generated at the manufacturing
location. Depleted uranium waste would be recycled at the depleted uranium manufacturing location
and would not pose a threat to worker health and safety at the container manufacturing location.
Lead used for gamma shielding would be cast between stainless steel components of the canisters and
casks. Although it isunlikely that any substantial quantity of |ead waste would be produced under
any of the alternatives, if it were generated it would be recycled.
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TABLE 4.7 Annual Average Waste Generated at the Typical Manufacturing L ocation for
Alternative Container Systems

Waste Generated (tons) per Alternative?

Waste Type MPC NAA CTR TSC DPC SmMMPC
Liquid waste 0.16 0.14 0.12 0.12 0.16 0.27
Solid waste 0.022 0.019 0.017 0.016 0.022 0.036

& Alternatives: MPC = Multi-Purpose Canister; NAA = No-Action; CTR = Current Technology/Rail;
TSC = Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMMPC = Small Multi-Purpose
Canister.

Conversion factor: to convert tons to metric tons, multiply by 0.9072.

4.7 Impacts on Socioeconomics

The assessment of socioeconomic impacts resulting from fabrication activities involved three
elements. Engineering cost data for existing and proposed spent nuclear fuel management systems
provided information on the unit cost for the various components of each existing and planned
storage, trangportation, and disposal technology. Second, information on the handling of naval spent
nuclear fuel under each aternative provided the tota number of containers and associated
components to be manufactured. Finally, economic data for the county or counties composing the
environmenta setting for each facility were used to calculate the direct and secondary economic
impacts of cask and canister manufacture on the local economy. Direct effects would occur as
manufacturing facilities purchased materials, services, and labor required for each container system.
Secondary effects would occur as industries and households supplying the industries that are directly
affected adjusted their own production and spending behavior in response to increased production
and income thereby generating additional socioeconomic impacts. |mpacts were measured in terms
of output (the vaue of goods and services produced), income (wages, salaries, and property income),
and employment.

The socioeconomic analysis of manufacturing used county-level input-output economic
calculations provided by a computer program called IMPLAN to project impacts of fabrication on
the loca economy (Minnesota IMPLAN Group 1995; see dso Appendix C). To perform the analysis,
IMPLAN output, income, and employment multipliers were calculated for each of the countiesin
which the five existing manufacturing facilities are located. Multipliers are used to estimate the
secondary effects on an area’s economy in response to the introduction of direct effects on its
economy. The county-specific multipliers were then averaged to produce composite multipliers for
arepresentative manufacturing location. The composite multipliers were used to analyze the impacts
of each alternative.

The assessment of socioeconomic impacts was limited to estimating the direct and secondary
impacts of manufacturing activities. No assessment was made of the impacts of manufacturing
activitieson local jurisdictions. Such an analysis would include the estimation of impacts on county,
municipal government, and school district revenues and expenditures. Because production of casks
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and canisters would likely take place at existing facilities alongside existing product lines, it is unlikely
that there would be any substantia population increase due to workers moving into the vicinity of the
manufacturing Stesin any given year under any dternative. Dueto this lack of demographic impacts,
no significant change in the disposition of local government or school district revenues and
expenditures would be likely to occur. Because substantial population increases would not be
expected, impacts on other areas of socioeconomic concern, such as housing and public services,
were not considered.

Average annua impacts were calculated for the manufacturing period associated with each
aternative. Impacts of each alternative are compared to the baseline in the representative location
in 1995, with al results expressed in millions of 1995 dollars. No attempt was made to forecast local
economic growth or inflation rates for the representative location because of the non-site-specific
nature of the andysis. Theimpacts of manufacturing al mgor components of each adternative, which
includes canisters with various overpacks, casks, and disposal containers, were calculated in the
analysis.

Table 4.8 presents the impacts of each adternative on output, income, and employment in the
representative manufacturing location. The results presented include the percent impact of each
dternative relaive to overall output, income, and employment in the economy of the manufacturing
location. Additional information on the socioeconomic impacts of each alternative is presented in
Appendix C.

4.7.1 Local Output

Average annual output impacts of each alternative range from about $10 million for the
Dual-Purpose Canister Alternative to about $15 million for the Small Multi-Purpose Canister
Alternative (Table 4.8). Output generated from each alternative would increase total local output
from between 0.04% and 0.05% on average over the entire manufacturing period.

4.7.2 Local Income

Average annud income impacts of each alternative range from between $6 million to about
$8 million (Table 4.8). Income generated from each aternative would increase total local income
from between 0.04% and 0.05% on average over the entire manufacturing period.

4.7.3 Local Employment

Average annua employment impacts of each dternative range from between 130
person-years for the Dual-Purpose Canister Alternative to 180 person-years for the Small Multi-
Purpose Canister Alternative (Table 4.8). Employment generated from each dternative would
increase tota local employment from between 0.03% and 0.05% on average over the entire
manufacturing period.
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TABLE 4.8 Socioeconomic Impactsfor Alternative Container Systems at the Representative
Manufacturing L ocation

Average Average Average
Annual Output? Annual Income? Annual Employment
Alternative $10° %impact® $10° % impact® person-years % impact’
Multi-Purpose Canister 11 0.04 6 0.04 140 0.04
No-Action 12 0.04 7 0.04 150 0.04
Current Technology/Rail 12 0.04 6 0.04 140 0.04
Transportable Storage Cask 12 0.04 7 0.04 150 0.04
Dual-Purpose Canister 10 0.04 6 0.04 130 0.03
Small Multi-Purpose 15 0.05 8 0.05 180 0.05

Canister

@ Annua output and income impacts are expressed as millions (10°) of 1995 dollars.
b 9% impact refersto percent compared with the 1995 local baseline rounded to the nearest 0.01%.

4.8 Impactson Environmental Justice

The purpose of this environmental justice assessment is to determine if disproportionately
high and adverse hedlth or environmental impacts associated with any of the alternatives considered
inthis EISwould affect minority or low-income populations, as outlined in Executive Order 12898
and the President's accompanying cover memorandum (February 11, 1994). Executive Order 12898,
"Federal Actions to Address Environmental Justice in Minority Populations and Low-Income
Populations,” requires federa agenciesto identify and address, as appropriate, disproportionately high
and adverse human health or environmental effects of their programs and activities on minority and
low-income populations. An adverse environmental impact is a deleterious environmental impact
determined to be unacceptable or above generally accepted norms. A disproportionately high impact
refers to an impact (or risk of an impact) in alow-income or minority community that significantly
exceeds that on the larger community.

For purposes of this study, definitions of minority and low income are consistent with those
used by the U.S. Bureau of the Census in the 1990 census of population and housing (U.S. Bureau
of Census 1992). Minority populations consisted of individuas who reported themselves as belonging
to Black (persons who defined themselves as Black or Negro, African American, Afro-American,
Black Puerto Rican, Jamaican, Nigerian, West Indian, or Haitian); American Indian, Eskimo, or
Aleut; Asian or Pacific Ilander; White Hispanic; and “Other Race” categories. Low-income
populations consisted of those families that fell below the 1989 poverty line.
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The environmentd justice assessment considered human health and environmental impacts
from the examination of impacts on air quality, waste generation, and heath and safety for each
aternative canister and cask system. The assessment used demographic data to provide information
on the degree to which minority or low-income populations would be affected disproportionately.
The evaluation identifies as areas of concern those in which disproportionately high and adverse
impacts affect minority and low income populations.

This evauation of environmental justice considered the characteristics of five facilities that
currently manufacture casks or canisters for spent nuclear fuel. Table 4.9 presents the percent
minority and low-income population associated with these five facilities. For each facility the analysis
considered a region defined by a 10-mi (approximately 16-km) radius around the site. The
percentages of minority and low-income persons composing the population of each of the statesin
which existing manufacturing facilities are located are presented as references for the purpose of
defining disproportiondity. Except for the Akron, Ohio facility, the percentages of minority and low-
income population are below those of the state in which each islocated.

TABLE 4.9 Percent Minority and L ow-Income Populationsin Typical Manufacturing L ocations,

1990
Minority Low-Income

Population (%) Population (%)
Existing Manufacturing L ocations Local®  State Local® State
Westminster, Mass. 8.6 12.0 8.1 8.9
Greensboro, N.C. 22.6 24.9 8.6 13.0
Akron, Ohio 14.4 129 134 125
York, Pa. 6.9 12.2 9.6 111
Chattanooga, Tenn. 20.0 20.1° 13.6 15.5°

@ Local percentages refer to populations within a 10-mi (approximately 16-km) radius of each facility.
b \Weighted averages over portions of the two states of Tennessee and Georgia.
Source: Datafrom U.S. Bureau of the Census (1992, 1994).

4.8.1 Environmental Justice Assessment

To explore potentia environmental justice concerns, this assessment examined the
compodition of populations living within 10 mi (gpproximately 16 km) of five manufacturing facilities
used to identify the number of minority and low-income individuals in each area. This radius was
selected because it would capture the most broadly dispersed environmental consequence associated
with the manufacturing activities considered in this EIS, namely impactsto air quality. The number
of persons contained in each target group within the circumscribed area was compared with the total
population in its respective area to yield the proportion of minority and low-income populations
within 10 mi (approximately 16 km) of each facility.
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A geographic information system was used to define areas within 10 mi (approximately
16 km) of each facility. Linked to 1990 census data, this analytical tool enabled the identification of
block groups within 10 mi (approximately 16 km) of each facility. In cases where the 10 mi boundary
cut block groups, the geographic information system cal culated the fraction of the total area of each
interested block group lying within the prescribed distance. This fraction provided the basis for
estimating the total population in the area, as well as the minority and low-income components,
calculated as proportional to the percentage of the block group area within the boundary.

The andyssindicated that for one Site (Akron, Ohio) the proportion of minority population
within the area associated with a manufacturing facility was higher than the proportion of minority
population in the associated state (Table 4.9). The difference between the percentage of minority
population living within the 10-mi (approximately 16-km) radius and the state is 1.5%. Because very
amdl impacts are anticipated for the total population from manufacturing activities associated with
al alternatives, there would be no disproportionately high and adverse impacts to the minority
population near this facility.

The percentage of the total population that consists of low-income families living within a
10-mi (approximately 16-km) radius of a manufacturing facility would also exceed that of the
associated statesin one ingtance (Akron, Ohio). The difference in this case was only 0.9%. Because
very smdl impacts are anticipated for the total population there would be no disproportionately high
and adverse impacts on the low-income population living near the facility.

Only smdl human hedth and environmenta impacts resulting from the manufacture of each
alternative cask and canister system are anticipated, so high and adverse impacts that would
disproportionately affect minority or low-income populations similarly are not expected.

4.9 Other Areas of Impact

Since facilities exist which are capable of meeting the projected container system
requirements, the assessment concludes that no new construction would be needed and there would
be no changein land use for the fabrication of the additional containers. Similarly, cultural, aesthetic,
and scenic resources would remain unaffected by the fabrication of the additional containers.
Ecologica resources, including wetlands, would not be affected since existing facilities can
accommodate the fabrication of the additional containers and no new or expanded facilities would
be required. No discernible increase in noise, traffic, or utilities would be expected from the
fabrication of the additional containers.

Water consumption and effluent discharge during manufacture of the additional container
sysemswould be typicd of the heavy manufacturing facility and would represent only a small change,
if any, from the existing use of the facilities selected. Similarly, effluent discharges would not increase
enough to cause difficulty in complying with applicable local, state, and federal regulatory limits and
it would not be expected that the effluent discharges would result in any discernible increase in
pollutant activity.

4.10 Cumulative Impacts
The manufacture of alternative container systems, which would be used for naval spent

nuclear fuel dry storage and transportation to a repository or storage at a centralized interim storage
gte, represents 1% to 4% of the total number of container systems for both naval and civilian spent
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nuclear fuel which would be manufactured for all spent nuclear fuel available for emplacement in a
geologic repository or storage at a centralized interim storage site during the time period from 2010
to 2035 (TRW 1995). The total amount of material used over the 40-year period for naval spent
nuclear fuel and special case waste container systems is less than 0.3% of the annual material use
except for depleted uranium and for lead. The Trangportable Storage Cask Alternative would require
about 1.3% of annual U.S. domestic production of lead. The multi-purpose canister options would
require between 6.4% and 7.5% of annual U.S. domestic production of depleted uranium. The
cumulative environmental impacts resulting from the manufacturing of container systems would be
small. The naval spent nuclear fuel container system manufacturing impacts, which include specia
case low-levd radioactive waste would not result in discernible environmental consequences for the
duration of the program.

4.11 Unavoidable Adver se Effects

Mogt of the impacts associated with manufacturing container systems would be unavoidable.
Manufacturing alternative container systems would consume nonrenewabl e resources (energy and
various metas) and produce some emissions and wastes. These materials would be needed to ensure
adequate isolation of naval spent nuclear fuel from the environment and as shielding to reduce
external radiation dose to regulatory levels. Casks would be reused whenever possible throughout
the life of the project to minimize impacts. Under some alternatives, naval spent nuclear fuel would
be removed from various canisters and eventudly placed in a disposal container. For the No-Action,
Current Technology/Rail, and Dual-Purpose Canister Alternatives, recycling canisters might
eventually be feasible and would reduce impacts of materia use. Even without recycling, the amounts
of materials needed for production would be small compared with national levels of use and supply.
Emission releases and waste disposal would comply with existing regulations.

4.12 Irreversibleand Irretrievable Commitment of Resources

Manufacturing canisters, casks, and other components of these container systems would
result in the consumption of nonrenewable materials. Although some of the components might
eventually be recyclable, other materials would be processed as waste or disposed of at the
repository. Manufacturing would also consume nonrenewable fuels (mostly fossil-based products).
The amounts of these materials needed for the program are not considered to be a significant
commitment of resources.

4.13 Relationship Between Short-Term Use of the Environment and the Maintenance
and Enhancement of L ong-Term Productivity

The dternative container systems would ultimately lead to permanent disposal of much of
the naval spent nuclear fuel. Indefinite storage or disposal are the only viable options for isolation
of this material under existing laws and regulations. Although there would be short-term impacts
resulting from implementing any of the aternatives (e.g., minor air quality impacts at manufacturing
locations) and some relatively small long-term impacts resulting from the consumption of
nonrenewable resources in manufacturing canisters and casks, these impacts would be incurred to
improve long-term productivity. Long-term productivity of the environment would not be
compromised by any of the alternatives under consideration.
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4.14 Impact Avoidance and Mitigative M easures
4.14.1 Pollution Prevention

Under Executive Order 12856, Federal Compliance With Right-to-Know Laws and
Pollution Prevention Requirements, the Navy is required to eliminate or reduce the unnecessary
acquisition of products containing extremely hazardous substances or toxic chemicals. Although the
aternative container syssemswould contain lead or depleted uranium, these substances are necessary
to safely and efficiently shield spent nuclear fud. Therefore, the Navy would use current technologies
for pollution prevention and would meet pollution prevention standards for the manufacture of
aternative container systems.

4.14.2 Potential Mitigative M easur es

Under each dternative, only very small adverse impacts are anticipated, associated with air
qudity, hedth and safety, and the generation of solid and liquid waste. These impacts are expected
to be relatively minor and within regulatory limits governing releases to the environment. Itisaso
expected that manufacturers would provide adequate measures to minimize risks to workers, the
public, and the environment through employee health and safety training programs and waste
reduction and recycling programs. No additiona mitigation is proposed.
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5.0 ENVIRONMENTAL IMPACTS OF LOADING AND
STORAGE AT INEL FACILITIES

5.1 Overview

Naval spent nuclear fud is transported from shipyards and prototype sites to the Nava
Reactors Fecility's Expended Core Facility for examination and processing. Nava spent nuclear fuel
isthen transferred for storage at the Idaho Chemical Processing Plant at the INEL Site.

This chapter addresses issues related to the handling and loading of naval spent nuclear fuel
and special case low-level waste into the alternative container systems at INEL. These operations
include handling and removal of the spent nuclear fuel from the existing water pools at the Expended
Core Facility and the Idaho Chemical Processing Plant. Actual loading of the fuel into the container
system would take place either underwater or in ashielded, filtered facility like the proposed Dry Cell
Facility at the Expended Core Facility or a smilar facility at the Idaho Chemical Processing Plant.
This chapter also addresses issues related to the storage of the loaded aternative container systems
at INEL. Three locations have been evaluated for dry storage of naval spent nuclear fuel at INEL.
Two of these locations, the Naval Reactors Facility and the Idaho Chemical Processing Plant, have
been previously evaluated in the Programmatic SNF and INEL EIS (DOE 1995). Possible storage
locations at the Naval Reactors Facility and the Idaho Chemical Processing Plant are shown in
Figures5.1 and 5.2. Site remediation efforts would be completed in these areas to ensure that any
radiological or chemica hazards are corrected prior to construction of dry storage facilities. A third
dry storage location, one which is representative of a location not directly above the Snake River
Pain Aquifer, was selected for evduation in this EIS and is referred to as the Birch Creek Area. For
more detailed information on other potential dry storage locations at INEL, like the Lemhi Range
Area, refer to Appendix F.

Chapter 6 addressesissues related to unloading of containers at a representative or notional
repository or centralized interim storage site.  Additional details are presented in Appendix A.
Chapter 7 and Appendix B address issues related to transportation from INEL to the representative
repository location.

For most of the issues discussed in this chapter, the impacts on the INEL area environment
from the alternative container systems considered in this EIS are shown to be small and about the
same magnitude. This is because a similar amount of naval spent nuclear fuel would be handled,
loaded, and stored in any given year at INEL regardless of the size or type of container selected.
Therefore, a separate discussion of the impacts of each aternative container system is only presented
in this chapter when it is expected that there would be differences. The analyses of normal operations
have shown that the impacts on the public health and safety are lowest for the alternatives which
minimize the handling of naval spent nuclear fuel and do not require the containers to be reopened.
The multi-purpose canister alternatives, therefore, result in the lowest radiological exposures to the
public. For the andyses which have been completed for hypothetical accidents, the amount of naval
spent nuclear fuel which is in a particular container has the greatest effect on the resultant
consequences. For example, ahypothetical accident involving a 125-ton multi-purpose canister will
have greater consequences than a similar accident involving a 75-ton multi-purpose canister, since
more naval spent nuclear fuel isinvolved in the accident.
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5.2 Air Quality

Relative to existing conditions and operations at INEL, no significant impacts to air quality
can be attributed to the handling, loading, and dry storage of naval spent nuclear fuel at INEL under
any of the dternative container systiems. The following sections provide the basis for this conclusion.

5.21 Environmental Setting

Radioactivity and radiation levels resulting from INEL site emissions are very low, well
within gpplicable standards, and negligible when compared to doses received from natural background
sources. In addition, the air quality is good and within applicable guidelines. The area around the
INEL steisin attainment or unclassified for dl National Ambient Air Quality Standards. For amore
detailed discussion of the air resources of the INEL site and the surrounding area, refer to the
Programmatic SNF and INEL EIS (DOE 1995; Volume 2, Part A, Chapter 4.7).

5.2.2 Impacts

Impacts of airborne releases of radioactive materials at INEL due to loading and storage
of nava spent nuclear fuel were evaluated. Calculations were performed to estimate the impact on
INEL workers and the public due to radiological air emissions. The specific methodology and
computer codes used for these analyses are presented in Appendix A, Section A.2.3. Impacts of non-
radiological air emissions were assessed qualitatively.

Minor congtruction of buildings, roadways, and possibly railways would be needed at INEL
for loading and dry storage of nava spent nuclear fuel in any of the containers considered. This
increase in construction-related airborne emissions or fugitive dust would be the same under any
container alternative. Dry storage containers at INEL will require graded and paved areas, or a
concrete storage pad, for storing the containers. Depending on the aternative selected, concrete
vaults may be constructed. A simple structure to serve as a weather enclosure for the containers
might aso be built. The planned Dry Cell Facility or the facilities at the Idaho Chemica Processing
Plant could be enlarged to smplify loading of containers. This construction would be expected to
generate relatively small amounts of combustion products from heavy equipment and fugitive dust
emissons from excavation operations, but the quantity of dust generated would be small, consistent
with typical excavation activities, and controlled within local requirements for dust control.

Another possibility isthat a new nava spent fuel dry storage facility could be constructed
at INEL at a location not directly above the Snake River Plain Aquifer, if one is found to be
technically feasible. Use of a new location would require more extensive construction, including a
new container handling facility, aroad and arail spur. A discussion of a potential new dry storage
location at INEL which is not directly above the aquifer is presented in Appendix F.

No airborne radioactivity releases would be expected to occur as a result of normal dry
storage operations. The fuel would be contained such that at least two barriers exist to prevent fission
products from becoming airborne. These barriers would retain the naval spent nuclear fuel in a sealed,
ar-tight containment until it is moved to a permanent disposal site or centralized interim storage site
outside the State of Idaho and there would be no airborne radioactive material released from routine
handling or storage of any of the container alternatives. Very small amounts of airborne radioactive
material might be produced during the loading of naval spent nuclear fuel into the containers, but the
amounts would be low and well within the Clean Air Act limits of 40 CFR 61, Subpart |1 because the
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fuel would be handled under water or in containments which completely enclose the connections
between shielded transfer containers and the containers used for storage or shipping. High-€fficiency
particulate air filters that reduce the amount of airborne radioactivity by more than 99% would be
used to filter the air exhausted from the containments surrounding the sources.

Loading or storage operations would not involve carcinogenic toxins, criteria pollutants,
or other hazardous or toxic chemicals except for small quantities of industria cleaning agents and
paint thinner that may be used for housekeeping and cleanliness control, and the types and amounts
of these materids would be similar to those already used at INEL. Consequently, there would be no
impact on ambient air quality as a result of implementing any of the alternatives at the INEL. No
additional emergency diesel generators, heating plants, or similar sources of combustion products
would be required for either loading or storing naval spent nuclear fuel in the types of containers
evaluated in this EIS. Consequently, there would be no increase in airborne emissions of gases or
particulates from combustion under any of the alternatives considered. However, the location of the
dry storage facility could result in small amounts of combustion products if a location outside of
existing industrial areasis selected.

In summary, there would be little difference in the small impacts produced at INEL by any
of the container aternatives considered for naval spent nuclear fuel. The results of specific analyses
are provided in Appendix A. The amount of naval spent nuclear fuel which must be loaded into
containers would be the samefor all dternatives, so the small release of airborne radioactive materia
would be the samefor dl dternatives. There would be no release from the sealed storage containers.

5.3 Health and Safety

Relative to existing conditions and operations at INEL, no significant impacts to the health
and safety of workers and the public can be attributed to the handling, loading, and dry storage of
naval spent nuclear fuel at INEL under any of the aternative container systems. The following
sections provide the basis for this conclusion.

5.3.1 Environmental Setting

Workers at the INEL may be exposed either interndly or externdly to radiation. The largest
fraction of dose received by INEL workers is from externa radiation. All personnel who enter
radiologically controlled areas are assigned a thermoluminescent dosimeter that isworn at all times
during work on the INEL site. The dosimeter measures the amount and type of externa radiation
dose (or occupationa dose) the worker receives. Internal radiation doses constitute a small fraction
of the occupational dose at the INEL. All instances of measurable internal radioactivity are
investigated to determine the cause and to assess the potentia for additional internal dose to the work
force.

The human hedth effects associated with radiological air emissions is assessed based on risk
factors contained in "1990 Recommendations of the International Commission on Radiological
Protection” (ICRP 1991). Population effects are reported as collective radiation dose (in person-rem)
aswell asthe estimated number of fatal cancers and the total health effects in the affected population.
The maximum individual effects are reported as individual radiation dose (in millirem) and the
estimated lifetime probability of fatal cancer or total health effects. For the calculation of health
effects from exposure to airborne radionuclides, the modeled annual doses were multiplied by the
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appropriate risk factors from the ICRP (1991). The effect from one year of exposure is expressed as
the increased lifetime chance of developing fatal cancer.

Between 1987 and 1991, out of an average of 10,980 workers per year, about
6,000 individuals were monitored annually at the INEL for radiation exposure. Of those monitored,
about 32% received measurabl e radiation doses. For those 5 years, the average annua occupational
dose to individuas with measurable doses was about 0.16 rem, yielding an average annual collective
dose of about 300 person-rem. The resulting number of expected excess fatal cancers would be less
than one for each year of operation (about 0.12 fatal cancers). During that same period, the annual
collective dose received by those workers from naturally occurring sources of radioactivity would be
over 600 person-rem.

Table 5.1 provides summaries of the annual dose from al current operations at INEL,
including spent nuclear fuel management, in millirems, risk factor, and estimated increased lifetime
risk of developing fatal cancer based on the annual exposure due to estimated routine airborne
releases at all INEL facilities. These calculated data are presented for the maximally exposed
individual (on-site worker) and the maximally exposed individual (off-site individual) near the site
boundary for the year 1995. The total number of detrimental health effects (i.e., latent fatal cancers
plus genetic effects and other non-fatal cancers) can be calculated by multiplying the latent fatal
cancers by 1.46 (ICRP 1991).

TABLE 5.1 LifetimeExcessLatent Fatal CancersDueto Annual Dose to Routine Airborne Releases at
the ldaho National Engineering Laboratory 2

Maximally Exposed Dose Risk Factor Latent
Individual (mrem) (risk/mrem) Cancer Fatalities
On-site worker 3.2x10* 4.0x 107 1.3x107
Off-site individual (public) 5.0x 102 5.0x 107 25x10°®

aDatataken from the Programmatic SNF and INEL EIS (DOE 1995 Volume 2, Part A, Section 4.12.1.1.1).

The off-gte individual annual dose of 0.05 mrem corresponds to a lifetime increased latent
fatal cancer risk of gpproximately 1 in 40 million, or arisk of lessthan 1 in 25 million, for any health
detriment related to radiation or radioactive materia from current INEL operations. The worker dose
of 0.32 mrem correspondsto alifetime increased fatal cancer risk of approximately 1 in 7 million, or
alifetime increased health detriment risk of lessthan 1 in 5 million.

The surrounding population consists of approximately 120,000 people within a 50-mile
(approximately 80-km) radius of the INEL. Theseindividuas experience a collective population dose
of 0.30 person-rem from normal operations at INEL, corresponding to approximately 0.0002 fatal
cancers or less than 0.0003 hedlth detriments occurring within the population over the next 70 years
(DOE 1995; Volume 2, Part A, Section 4.12.1.1.1).



5.3.2 Impacts

Impacts of radiologica ar emissons and direct radiation exposures at INEL due to loading
and storage of nava spent nuclear fud and specid case low-level waste were evaluated. Calculations
were performed to estimate the impact on INEL workers and the public due to radiological air
emissions and direct radiation exposure. The specific methodology and computer codes used for
these analyses are presented in Appendix A, Section A.2.3. Impacts of non-radiological air emissions
and exposures to hazardous chemicals were assessed qualitatively.

5.3.2.1 Occupational Health and Safety

Occupationd radiation exposures to workers at the Expended Core Facility have averaged
approximately 100 mrem/yr, compared to the Federal government's established limit of
5,000 mrem/yr (10 CFR Part 20). There are about 280 workers at Expended Core Facility who work
in radiological areas. Since the hedlth risk per worker is estimated to be approximately 0.0004
occurrences of fatal cancer per rem of dose (ICRP 1991), lessthan onefatal cancer could be expected
among al Expended Core Facility workers throughout the rest of their lives due to operation of the
Expended Core Facility for an additional 40 years. The average doses and effects for workers at
INEL has been about 160 mrem/year (DOE 1995; Volume 2, Part A, Section 4.12.2.1).

An assessment of the occupational radiation dose that workers would receive related to the
loading, storage, and unloading of naval spent nuclear fuel and specia case low-level waste was
performed. It isexpected that most workers would receive annual radiation dose near the historical
average of about 100 mrem, and that no radiation workers involved in these activities will exceed the
500 mrem annual control value which is applied in the Naval Reactors program. However, if an
individud recelved the annual 500 mrem dose for the entire 40-year period, atotal cumulative dose
of 20 remwould result. Thiswould result in alikelihood of afatal cancer of 8 x 10° or one chance
in 125. Thisislessthan the onein 5 chance for the general population of dying from cancer.

For each container dternative, the total occupationa dose over the entire 40-year period was
evaluated. Table 5.2 presents the results of this evauation. These collective occupational doses apply
to the container loading and dry storage operations to be performed at INEL, either at the Idaho
Chemica Processing Plant or the Expended Core Facility, and unloading operations to be performed
at a surface facility, either at a centralized interim storage site or a geologic repository. For all
aternatives, the total occupationa dose results in less than one cancer death in the worker population
involved in these activities.

TABLE 5.2 Summary of Incident-Free Collective Doseto Workersand Latent Cancer Fatalitiesfor all

Alternatives
Collective Worker Dose Latent Cancer

Alternative (person-rem) Fatalities
Multi-Purpose Canister 890 0.36
No-Action 640 0.26
Current Technology/Rail 730 0.29
Transportable Storage Cask 550 0.22
Dual-Purpose Canister 1,100 0.43

Small Multi-Purpose Canister 1,500 0.59
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Limited quantities of some materials classified as hazardous chemicals might be used in
activities, such as cleaning, associated with naval spent nuclear fud loading or storage in dry
containers at INEL, but the precautions used during the work would prevent exposure of the workers
to these materidls. An evauation of normal operations showed that no ambient air quality standards
would be exceeded for toxic chemical releases (DOE 1995; Volume 1, Appendix D, Part B, Section
F.2). Therefore, none of the alternatives considered would be expected to increase or decrease the
exposure of INEL workersto potentially hazardous chemicals.

Projections of the number of occupational accidents that might occur during construction
and operation of naval spent nuclear fuel facilities have been made (DOE 1995; Volume 1, Appendix
D, Part B, Section F.5). Based on the results of these projections, there would be no occupational
fatalities and the number of injuries or illnesses caused by construction activities and operations
associated with naval spent nuclear fuel loading and storage would be small for any container
dternaive. Thisconcluson gpplieseven if anew dry spent nuclear fuel storage site at alocation not
above the Snake River Plain Aquifer were to be technically feasible.

5.3.2.2 Public Health and Safety

The comprehensive INEL site radiation monitoring program (Hoff et al. 1990) shows that
radiation exposure to persons who do not work at INEL istoo small to be measured. In order to
provide an estimate of the effects of radiation exposure which might be caused by INEL operations,
caculations have been performed of the radiological exposures to the member of the general public
who might receive the highest exposure (called the maximally exposed individual) and to the
population surrounding the INEL. These calculations include al types of radioactive particles or
gases released into the atmosphere from naval spent nuclear fuel and special case waste loading and
storage operations. The calculation results are summarized in Table 5.3.

Putting the risk into perspective, it could be stated that one member of the population might
experience afatal cancer due to combined effects of naval spent nuclear fuel and specia case waste
loading and dry storage operations at INEL if operations continued 166,000 years. The calculations
show that the risks are so small that there would be essentially no health effects resulting from
radioactivity released by al operations associated with the alternatives considered in this EIS at
INEL.

Operations associated with any of the alternative container systems considered for loading
or storage of nava spent nuclear fuel at INEL would have no effect on the groundwater of the Snake
River Plain Aquifer, because there would be no releases of toxic chemicals, solvents, or laboratory
chemicasto the groundwater. The aternative selected for loading or storage of naval spent nuclear
fuel would therefore have no effect on nonradiological public health and safety in the vicinity of
INEL.
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TABLE 5.3 Estimated Annual Health Effectsfrom Naval Spent Nuclear Fuel and SCW at INEL?

Estimated Exposure

Facility Worker MEI General Population
Latent Latent Collective Latent
Activity/ Dose Cancer Dose Cancer Dose Cancer
Location (rem) Fatalities (rem) Fatalities (person-rem) Fatalities

Loading operations - MPC, TSC, DPC, and SMMPC Alternatives
NRF 2.8%x10° 1.1x10° 1.7x10°® 8.4x10" 1.1x10* 54x10°8
ICPP 3.7%x10° 15x10°¢® 26x107 1.3x10%° 1.4x10°° 7.2%x107

Loading operations - NAA and CTR Alternatives
NRF 23x10* 94x10°® 1.4x10° 7.0x 101 9.2x10° 46x10°

ICPP 27x10* 1.1x107 1.9x10° 94x10% 1.1x1072 53x10°

Dry Storage - All Alternatives

NRF 1.1x 1072 4.4x10° 6.5x 10 3.3x10Y 1.7x 102 8.6x10%
ICPP 1.1x 1072 4.4 % 10" 6.1x10°8 31x104 8.1x10°8 41 %101
Birch Creek Area 1.1x 10?2 4.4 x10° 4.7x 10" 24%x107 51x10° 2.6x10°8

& Notation: SCW = specia case waste; |CPP = Idaho Chemical Processing Plant; MEI = individual at
nearest site boundary; NRF = Naval Reactors Facility; MPC = Multi-Purpose Canister;
TSC = Transportable Storage Cask; DPC = Dual-Purpose Canister; SmMMPC = Small Multi-Purpose
Canister; NAA = No-Action Alternative; CTR = Current Technology/Rail.

5.4 Land and Cultural Resour ces

Relative to existing conditions and operations at INEL, no significant impacts to the land
use and cultural resources can be attributed to the handling and loading of naval spent nuclear fuel
at INEL under any of the alternative container systems. An incremental impact to land use would be
attributed to the establishment of a new dry storage facility outside of the existing industrial areas at
INEL. Since thereis a potential to impact cultural resources, there would need to be a detailed
evaluation following the selection of a new dry storage location not above the Snake River Plain
Aquifer. The following sections provide the basis for this conclusion.

5.4.1 Environmental Setting

A detailed discussion of the existing land uses at the INEL and in the surrounding region,
and land use plans and policies applicable to the surrounding area, is contained in the Programmeatic
SNF and INEL EIS (DOE 1995, Volume 2, Part A, Chapter 4.2). Thisincludes fossil localities,
campdites, lithic workshops, cairns, hunting blinds, archeological sites and many other features of the
INEL landscape that are important to contemporary Native American groups for historical, religious
and traditional reasons. Because Native American people hold the land sacred, in their terms the
entire INEL reserveis culturdly important. Geographically, the INEL site isincluded within alarge
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territory once inhabited by and still of importance to the Shoshone-Bannock Tribes. For a thorough
discusson of dl cultura resources at the INEL site, including prehistoric and historic archaeological
sites, historic sites and structures, paleontological localities, and traditional resources that are of
cultura or religious importance to loca Native Americans, refer to the Programmatic SNF and INEL
ElS (DOE 1995; Volume 2, Part A, Chapter 4.4).

5.4.2 Impacts

The methodology used in this assessment consisted of comparing proposed land uses to
existing land uses and plans. Some areas that may not be directly above the Snake River Plain
Aquifer, like the Birch Creek and the Lemhi Range Aresas, have been identified in the Programmeatic
SNF and INEL EIS as being important areas with respect to prehistoric, Native American cultural,
and paleontological resources. The impacts were assessed qualitatively.

No on-ste land use restrictions due to Native American treaty rights would exist for any of
the dternatives. The INEL site does not lie within any of the land boundaries established by the Fort
Bridger Treaty. Furthermore, the entire INEL site is land occupied by the U.S. Department of
Energy, and therefore that provision in the Fort Bridger Treaty that alows the Shoshone and
Bannock Indians the right to hunt on the unoccupied lands of the United States does not presently
apply to any land upon which the INEL islocated.

The environmental consequences of the use of land resources would be small as long as
loading operations and dry storage take place within existing industrial sites at INEL. An enlargement
of the Dry Cdl Facility or facilities at the Idaho Chemical Processing Plant may be required for
loading of containersfor dry storage or shipment. The environmental consequences of the use of land
resources would be dightly larger if a new naval spent nuclear fuel dry storage facility was
constructed at an INEL location not over the Snake River Plain Aquifer, if technically feasible.
Additional buildings may not be required at INEL for loading naval spent nuclear fuel at existing
facilitiesinto any of the containers considered since spent fuel handling facilities already exist at the
Expended Core Facility and the Idaho Chemica Processing Plant. It is possible that the location could
beingde the existing fenced areas at the Expended Core Facility or the Idaho Chemical Processing
Plant. Some graded and paved areas would be required and possibly a simple structure might be
provided to protect workers from the weether. If existing areas were used for naval spent nuclear fuel
storage in dry containers they would beindustrial sites and have adequate room to accommodate the
storage locations; therefore, there would be no additional impact on land use. DOE would expand
thefadlities in developed areas that have aready been dedicated to industrial use and that previous
activities have used. Consequently, Native American rights and interests would not be modified by
construction or operations associated with any of the alternatives considered in this EIS.

If anew dry storage facility not over the Snake River Plain Aquifer is selected, construction
of anew road, rail spur, buildings, and secured area would be required. This would require the use
of about 12 acresin the previously unused portion of the INEL. This additiona construction would
result in environmental consequences on land use which are greater than those described above for
adry storage area a either the Expended Core Facility or the Idaho Chemical Processing Plant. With
respect to prehistoric cultural resources, Native American cultural resources, and paleontological
resources, both the Birch Creek and Lemhi Range Area appear to be important (DOE 1995;
Volume 2, Part A, Chapter 4.4). Should this location be selected as the INEL dry storage site, due
to its potential for not being located directly above the Snake River Plain Aquifer, procedures as
required by the Nationa Historic Preservation Act and the Cultural Resources Management Plan for
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the INEL would be followed during the planning stages of project development to minimize the
impacts on the use of this land.

5.5 Socioeconomics

Relative to existing conditions and operations a INEL, no significant socioeconomic
impacts to communities around INEL can be attributed to the handling, loading, and dry storage of
naval spent nuclear fuel at INEL under any of the aternative container systems. The following
sections provide the basis for this conclusion.

5.5.1 Environmental Setting

Socioeconomic resources include employment, income, population, housing, community
services, and public finance. These resources are often interrelated in their response to a particular
action. Changes in employment demand, for example, may lead to popul ation movements into or out
of aregion, causing changes in the demand for housing and community services.

The region of influence for the socioeconomic analysis is based on the work force of the
entire INEL site rather than the work force of just the Expended Core Facility and Idaho Chemical
Processing Plant Sites. This provides the appropriate base for describing the socioeconomic resources
that may be affected by the aternative actions. On this basis, it was determined to be a seven-county
area composed of Bingham, Bonneville, Butte, Clark, Jefferson, Bannock, and Madison counties.
Based on asurvey of INEL personnel, over 97% of the employees reside in this region of influence.
The region of influence aso includes the Fort Hall Indian Reservation and Trust Lands (home of the
Shoshone-Bannock Tribes), located in Bannock, Bingham, Caribou, and Power counties (DOE 1995;
Volume 1, Appendix B, Section 4.3).

Historically, the regional economy has relied predominantly on natural resource use and
extraction. Today, farming, ranching, and mining remain important components of the economy.
Idaho Fdlsistheretall and service center for the region of influence, and Pocatello has evolved into
an important processing and distribution center and site of higher education institutions. Tourism is
also important to the area; for example, Craters of the Moon National Monument is near INEL.
Agriculture and ranching, including buffalo ranching, are important contributors to the economy of
the Fort Hall Indian Reservation.

The labor force in the region of influence has increased from 92,159 in 1980 to 104,654 in
1991 at an average annua growth rate of approximately 1.2%. In 1991, the economic region of
influence accounted for approximately 20% of the total state labor force of 504,000 (ISDE 1992).
The labor force in the region of influence is expected to increase to 117,128 by 2004. Note that these
labor force statistics are different from the genera population statistics which are used for radiol ogical
evaluations in Appendix A.

5.5.2 Impacts

The methodology used in this assessment consisted of comparing proposed increases in
INEL employment requirements needed to support loading and dry storage of naval spent nuclear
fuel a INEL to the existing plansfor the INEL workforce. The impacts on the INEL area workforce
were assessed qualitatively.
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The facilities of the Expended Core Facility and the Idaho Chemical Processing Plant and
even a new dry storage sSite are remote from ordinary public access. The main impact on the
socioeconomics of the affected population would be in terms of the jobs that are generated by the
activities at the facilities.

One potentia socioeconomic consequence of loading or storing naval spent nuclear fuel at
INEL isthat ardatively small number of construction workers (a maximum of fewer than 50) would
be required for construction of the storage area, whether at an existing facility or a new location not
located above the Snake River Plain Aquifer. The work force would consist of skilled craftsmen and
unskilled laborers. Thiswork force would only be needed during the storage facility construction and
would be available from within the area.

Theloading or storage of nava spent nuclear fuel using any of the containers considered in
this EIS would require some additional workers to perform the actual loading and to support
aurvelllance and monitoring activities for storage in dry containers. The containers would be sealed
and have no operating equipment, so storage would require very little worker support. About 10 to
20, and certainly fewer than 50, additional workers might be required to handle the loading of naval
spent nuclear fuel into the containers. The work force required to operate the water pools used for
loading is dready employed at INEL by the existing facilities at the Expended Core Facility and the
Idaho Chemica Processing Plant. The number required for the actual loading or storing of naval spent
nuclear fuel under any of the alternatives would be small and is expected to be supplied from either
within the existing INEL work force or from the local work force. Considering that the DOE employs
several thousand workers at INEL and expects to reduce the staffing at INEL in the coming years
(DOE 1995; Volume 1, Appendix B, Section 5.16), the addition of the small number of workers
needed to support any of the aternatives would have no discernible impact on the locd
socioeconomic conditions in the vicinity of INEL.

Andyds of possbleimpacts on socioeconomics in the vicinity of INEL shows that thereis
very little difference among the alternatives considered. Possible impacts on socioeconomics do not
assist in discriminating among the alternatives.

5.6 Water Resour ces

Relative to existing conditions and operations at INEL, no significant impacts to water
resources can be attributed to the handling, loading, and dry storage of naval spent nuclear fud at
INEL under any of the alternative container systems. The following sections provide the basis for
this conclusion.

5.6.1 Environmental Setting

Other than intermittent streams and surface water bodies and manmade percolation,
infiltration, and evaporation ponds, there is little surface water at the INEL site. INEL site activities
do not directly affect the qudity of surface water outside the INEL site because discharges are made
to manmade seepage and evaporation basins, rather than to natural surface water bodies in
accordance with the Clean Water Act.
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The Snake River Plain Aquifer isthe source of all water used at the INEL site. INEL site
activities withdraw water at an average rate of 1.9 x 10° gallons per year (7.4 x 10° cubic meters per
year). For acomplete description of existing regional and INEL site hydrologic conditions, and
existing water quality for surface and subsurface water, water use, and water rights, refer to the
Programmatic SNF and INEL EIS (DOE 1995; Volume 2, Part A, Chapter 4.8).

5.6.2 Impacts

The methodology used in this assessment consisted of comparing increasesin INEL water
requirements needed to support loading and dry storage of naval spent nuclear fuel at INEL to the
exising INEL water usage. The impacts on the INEL water resources were assessed qualitatively.

All water used during the loading of naval spent nuclear fuel at the INEL would be reused
or recycled at the site and no new water pools would be required for any of the alternatives
consdered, so there would be no discernible increase in the amount of water consumed at INEL. No
water isrequired for storage of naval spent nuclear fuel in dry containers, so storage would not have
any impact on the consumption of water at INEL with the exception that a small amount of drinking
and sarvice water would be required for a small guard force and monitoring personnel at a new dry
gtorage facility not located above the Snake River Plain Aquifer, if such afacility were constructed.

No radioactive liquids are discharged to the environment at Expended Core Facility or Idaho
Chemica Processing Plant. Loading or storing naval spent nuclear fuel at INEL would not result in
discharges of radioactivity in liquid effluents during routine operation regardless of the particular
alternative chosen. Other than chemicals used to clean or maintain the loading or storage area, no
hazardous wastes would be generated by the loading or storage of naval spent nuclear fuel at INEL.
Any hazardous liquids that might be generated at INEL would be disposed of at an Environmental
Protection Agency approved disposal site.

The only source for liquid discharges to the environment from the naval spent nuclear fuel
loading or storage operations (but not from the nava spent nuclear fuel itself) consists of storm water
runoff, which would be consistent with the type of discharges associated with common light industrial
facilities and related activities. There would be no impact to the human environment due to runoff
water from the areas used for naval spent nuclear fuel loading or storage.

A flood at INEL due to overflow of any source of surface water within the INEL boundaries
isalow-probability event. With the construction of the INEL flood control diversion system in 1958,
the threat of aflood from overflowing of the Big Lost River, the primary source of surface water at
the INEL, has become very small.

The maximum water elevation postulated at the Expended Core Facility, at the Idaho
Chemical Processing Plant, or at a potential new dry storage facility at the INEL would be caused
by a hypothetica Probable Maximum Flood resulting from failure of the Mackay Dam, located
gpproximately 35 mi (gpproximately 56 km) northwest of the INEL. This flood is postulated to result
from water flowing over the top of the Mackay Dam and causing it to fail due to high water levels.
Thisflood ishighly unlikely (Koslow and VVan Haaften 1986). Dam failure due to other causes, such
as seismic activity, is more likely. Although the Mackay Dam survived the 1983 Borah Peak
earthquake without damage, it was built before seismic design criteriawere widely used. Additionally,
it isnot clear how resistant the dam structure is to seismic events. The MacKay Dam segment of the
Lost River Fault runs within 3.7 mi (approximately 6 km) of the Mackay Dam.
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Flooding of the buildings and possible dry container storage areas associated with naval
spent nuclear fuel at INEL is possible should the Mackay Dam fail. The hypothetical flood could
result in a maximum water level afew feet above the floor eevation of Building 666 at the Idaho
Chemical Processing Plant or at the Expended Core Facility. Following the dam break, it would take
approximately 16 hours for the flood water to reach the Idaho Chemical Processing Plant, which is
closer to the Mackay Dam than the Expended Core Facility. This alows at least some time to
complete emergency procedure preparations, such as filling and placing sandbags, for the expected
flood conditions.

Flooding would have no effect on the heavy, sedled containers used for shipping or dry
storage of naval spent nuclear fud. Flooding of the buildings at INEL housing water pools would not
create anuclear criticality hazard because the assemblies are already surrounded by moderating water
and the configuration of assemblies would not be atered by the flooding. Flooding of the buildings
could result, however, in the release of water containing low levels of radioactive contamination to
the environment and damage to equipment in flooded areas. In the event a water pool facility used
for loading nava spent nuclear fuel were flooded, the exchange of pool water with the flood waters
could occur. Any release of radioactivity would have to result from the exchange of floodwater with
the pool water and such an exchange would reduce the concentration of radioactivity even further.
Consequently, only limited adverse environmenta impacts would result from flooding of water pools
at naval spent nuclear fuel storage sites, since the pool water already meets the liquid effluent free-
release limits of 10 CFR Part 20 with the exception of Cobalt-60, which is about a factor of five
greater than the limit (see Appendix A, Section A.2.5).

The net result of the anadlysis of possble environmental impacts on water resources at INEL
is that the impacts are small and there is very little difference among the aternatives considered.
Possible impacts on water resources do not assist in discriminating among the alternatives.

5.7 Other Areasof |mpact

Several resources or environmental attributes are not discussed in detail because the
potential impacts from handling, loading, and dry storage of naval spent nuclear fuel tend to be very
small and would not distinguish among aternatives. These areas were assessed qualitatively.

5.7.1 Environmental Setting

For acomplete discussion of ecological, aesthetic and scenic resources; geological, seismic,
and volcanic characteristics, noise characteristics, water, electricity, and fuel capacities and
consumption; and waste water disposal, refer to the Programmatic SNF and INEL EIS (DOE 1995;
Volume 2, Part A, Chapters 4.5, 4.6, 4.9, 4.10 and 4.13).

5.7.2 Impacts

Theindividuad buildings at the Expended Core Facility and the Idaho Chemical Processing
Plant are difficult to see from any point generally accessible to the public, so aesthetic and scenic
resources in the vicinity of INEL would not be affected by the alternative selected for loading or
storage of naval spent nuclear fud at INEL. Even if the Sites can be observed, the only actions which
could alter the landscape at elther location would be architecturally compatible with the buildings and
settings.



5-15

The geology in the vicinity of the INEL will not be affected by the alternative selected for
loading or storage of naval spent nuclear fuel since no changes which could impact the geology would
occur under any of the alternatives. Ecological resources (i.e., the terrestrial ecology, wetlands,
aqueatic ecology, and endangered and threatened species) in the vicinity of a new dry storage facility
would be affected due to the congtruction of aroad, rail spur, and handling facility should such a site
be found to be technically feasible.

The smdl amounts of noise generated by work associated with loading or storage of naval
spent nuclear fuel at INEL could not be discerned beyond the site boundaries, so the alternative
selected would make no difference in noise in the vicinity of INEL. The similarly small amount of
noise associated with railcar movement produced during shipment of the naval spent nuclear fuel
would not differ among alternatives since al aternatives considered would use rail transportation and
the number of shipments would not differ greatly among aternatives. This noise would be
indigtinguishable from that produced by other rail traffic. There would aso be amost no difference
in the effects on traffic and transportation in the vicinity among the alternatives considered.

Operations associated with the loading or storage of naval spent nuclear fuel at INEL would
not cause any significant change in the consumption of electricity each year since existing buildings
would be used for loading under dl dternatives consdered. Storage of naval spent nuclear fuel in dry
containers would consume no additional energy beyond the energy required to maintain heating or
cooling in any building used to provide protection of workers from the weather.

Loading naval spent nuclear fuel at the INEL will generate small amounts of waste
contaminated with radioactive material. This material would result from activities such as cleaning
the access openings of the containers or periodically replacing the high efficiency particulate air filters
used in containment areas and would be classified as low-leve radioactive waste. The volume of low-
level radioactive waste would represent a small increase in the amount of such waste managed at
INEL and could be accommodated within the existing low-level waste management practices. Storage
of nava spent nuclear fuel at INEL would not be expected to generate any significant additional
amounts of radioactive waste.

Loading or storage of naval spent nuclear fuel at INEL would not generate any additional
waste classified as hazardous under the Resource Conservation and Recovery Act or any mixed
waste. Loading or storage of naval spent nuclear fudl at INEL would cause only avery small increase
in solid municipal waste or liquid waste (sewage) over that currently generated at the site.

Waste management practices at Expended Core Facility, Idaho Chemica Processing Plant,
and any new dry storage facility are governed by strict regulations. The existing facilities have
operated for many years within the regulatory requirements that apply to their work. These
requirements and practices will continue to be observed, and loading or storage of naval spent nuclear
fuel under any of the alternatives considered in this EIS would not result in any problems in
complying with the applicable regulations.

5.8 Impacts on Environmental Justice

Asdiscussed in the preceding paragraphs, the impacts on human health or the environment
resulting from normal operations or accidents associated with the loading or storage of naval spent
nuclear fuel at the INEL would be small under any of the alternatives considered in this EIS. For
example, it is unlikely that a single fatal cancer would occur over the 40 years considered in this
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project as aresult of naval spent nuclear fuel loading or storage under any aternative. Since the
potential impacts due to normal operations or accident conditions for any of the aternatives
considered present no significant risk and do not constitute a credible adverse impact on the
surrounding population, no adverse effects would be expected for any particular segment of the
population, minorities and low-income groups included.

The conclusion that there would be no disproportionately high and adverse impacts on
human health or the environment is not affected by the prevailing winds or direction of surface or
subsurface water flow. Thisis true for normal operations because the effects of routine operations
are so small. It is also true for postulated accident conditions because the consequences of any
accident would depend on the random conditions at the time it occurred. Similarly, the conclusion
that there are no disproportionately high and adverse impacts on human health or the environment
is not affected by concerns related to subsistence consumption of fish or game since the incremental
effect of the alternatives would not result in a measurable increase in the amounts of radioactivity
present in the air, soil, or surface water outside the boundaries of the INEL from levels which
environmental monitoring has aready determined to be low.

To place theimpacts on environmenta justice in perspective, the risk associated with routine
operations or hypothetical accidents associated with loading or storage of naval spent nuclear fuel
at INEL under any of the aternatives considered would be less than one fatality per year for the entire
population within 50 miles of INEL. For comparison, in 1990 there were approximately 510,000
cancer deaths in the U.S. population, and there were about 64,000 cancer deaths in minority
populations in the United States. Even if all of the impacts associated with one of the alternatives
considered for naval spent nuclear fuel loading or storage at INEL were assumed to occur only in
minority populations, they would be unlikely to experience a single cancer fatality in any year.
Therefore, the risk for minority populations from naval spent nuclear fuel management would not
constitute a disproportionately high and adverse impact on human health or the environment. The
same conclusion can be drawn for low-income groups.

5.9 Impactsfrom Accidents

There has never been an accident in the history of the Naval Nuclear Propulsion Program
that resulted in a significant release of radioactivity to the environment or that resulted in radiation
exposure to workers in excess of normal limits on exposure. Appendix A, Section A.2.2, provides
adescription of radiological accidents which could occur during water pool handling or storagein
dry containers for nava spent nuclear fuel a INEL. Calculations of the cancer fatalities which might
occur as a result of all the postulated accidents are provided in Appendix A, Section A.2.5. A
comparison of the accident consequences for all aternativesis provided in Table 5.4. The accidents
which result in the maximum foreseeabl e consequences to the general public at each location are the
drained water pool at the Expended Core Facility, the airplane crash into dry storage at the Idaho
Chemica Processing Plant, and the wind-driven projectile impact into a storage container at a
repository.

In Table 5.4, the potential impacts of facility accidents with the greatest consequences are
expressed in terms of latent cancer fataities per accident. The consequences are based on hypothetical
occurrences of the accidents and do not reflect the very low probabilities of the accidents actually
occurring. The analyses have been done conservatively, as discussed in Section A.2.7 of Appendix A.
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The resultsin Table 5.4 indicate that the greatest potential consequences are associated with naval
spent nuclear fuel storage at the Idaho Chemical Processing Plant. This would be due to an airplane
crash into adry storage container. Details are provided in Appendix A.

TABLE 5.4 Latent Cancer Fatalitiesin the General Population from a Maximum For eseeable
Facility Accident?

Latent Cancer Fatalities

Alternative NRPF° ICPP*
Multi-Purpose Canister 0.017 2.6
No-Action 0.017 16
Current Technology/Rail 0.017 24
Transportable Storage Cask 0.017 24
Dual-Purpose Canister 0.017 24
Small Multi-Purpose Canister 0.017 13

@ Vauesfrom Table A.2. Notation: NRF = Naval Reactors Facility; |CPP = Idaho Chemical Processing
Plant.

b Drained waterpool

¢ Airplane crash into dry storage containers.

Effects from accidents at the Expended Core Facility involving toxic chemicals were not
evaluated in detail since there are no uses of such materials that are associated with loading or dry
storage of naval spent nuclear fudl at INEL which are not already present for current operations. The
only chemicals involved with loading or storing naval spent nuclear fuel in dry containers would be
relatively small amounts of such common items as cleaners or paint thinners. The amounts and types
of chemicals stored at INEL do not pose a risk to the public or the maximally exposed off-site
individud following any of the postulated accidents, and the hazards to workers at the site would be
minimized through evacuation and the use of other protective measures.

In addition to the possible human health effects associated with accidents described in the
preceding sections, other effects such as the impacts on socioeconomics and land use in the area and
the costs of cleanup have been estimated in order to develop a perspective and to evaluate potential
differences among aternatives. The anayses provided in Appendix A show that for the most severe
hypothetical accidents associated with loading or storing naval spent nuclear fuel, an area of
approximately 629 acres (approximately 255 ha), extending about 2.2 mi (approximately 3.5 km)
downwind, might be contaminated to the point where exposure could exceed 100 mrem per year.
Beyond this distance, exposures would be below 100 mrem/yr, the Nuclear Regulatory Commission’s
standard for protection of the general population from radiation. Persons who work at the federal
fadilitieswithin this area might be prevented from going to their jobs until measures had been taken
to reduce the potential for exposure.
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The area affected by the hypothetical accidents would not extend beyond the boundaries of
the INEL and, in fact, would not come close to approaching the boundaries. However, if a dry
storage facility were constructed adjacent to the boundary of INEL not directly above the Snake
River Aquifer, there is a greater chance for contamination outside the site boundary. An accident
might result in short-term restrictions on access to arelatively small area of the federally owned site,
or private lands adjacent to the site. It would not be expected to produce enduring impacts on
cultural or amilar resources or concerns such as Native American rights or interests, partialy because
the area involved would be small and partly because all remedial actions would be conducted in a
careful, controlled manner and in full compliance with applicable laws and regulations. The affected
areawould vary only dightly among the dternatives considered. Overall, the risks are small, so these
considerations do not assist in distinguishing among alternatives.

Accidents associated with any of the aternatives would not have an appreciable effect on
the ecology of the area, considering the potential for human health effects and the amount of land
which might be affected, as described in earlier parts of this section. There is little consensus among
scientists on methods for estimating the effects of radiation on ecological resources such as plant or
animd life. However, since human health effects for al the accidents analyzed are small and most
plants and animals are not thought to be more sensitive to radiation than human beings, the small
impacts on human hedth provide an indication that the impacts on anima and plant species in the area
would also be small for al aternatives considered. Similarly, since the areas which might be
contaminated by chemicals or radioactive material to measurable levels during the hypothetical
accidents would be rdatively smdl, any effects on the ecology would be limited to small areas. There
are no endangered or threatened species unique to the areas at INEL, so an accident would not be
expected to result in extinction of any species for any of the aternatives considered. The effects of
accidents associated with any of the aternatives and any cleanup which might be performed would
be locdlized within an area extending only a short distance from the affected facility and thus would
not be expected to appreciably affect the potential for survival of any species.

5.10 Cumulative Impacts

Up to this point, the potentia environmental consequences of loading or storing naval spent
nuclear fuel in dry containers at INEL have been discussed in terms of annua impacts
(i.e, radiologica exposures and hedth effects, accident risks, and quantities of wastes that would be
generated during operation) based on maximum annual activity rates. To determine the upper limit
for the potential consequences of up to 40 years of future naval spent nuclear fuel loading or storage
operations (from 1996 to 2035), an evaluation of the accumulated environmental consegquences and
risks was performed.

Loading and storage operations for naval spent nuclear fuel would not result in discharges
of radioactive liquids; therefore, there would be no changes to the surface water or groundwater as
aresult of normal operations for any alternative. There might be small quantities of radioactivity in
the air released during loading operations which would contribute to the total air quality impacts. The
radiation dose to the general population since the beginning of operations (approximately 1957)
associated with naval spent nuclear fuel at INEL is less than 2 person-rem, which corresponds to
approximately 0.001 latent cancer fatalities over the lifetime of the population surrounding INEL
(DOE 1995; Volume 1, Appendix D, Part A, Section 4.2.12.3). The annua radiological impacts
associated with the alternatives considered are very small and are described in Section 5.3, with the
detailed results of analyses provided in Appendix A. To caculate total impacts for the period
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between 1996 and 2035, the annua radiological impacts associated with each location and alternative
were summed over 40 years.

The total dose to the genera public from the naval spent nuclear fuel loading and storage
operations considered at INEL would range between 0.05 and 0.68 person-rem (see Table 3.2) for
the dternatives evaluated in this EIS. This means that there would be between 0.00002 and 0.0003
fatal cancers from these operations over the entire 40-year period evaluated. This exposure is
between 0.2% and 2.3% of the estimated dose to the genera public from all other INEL activities (29
person-rem) from 1995 to 2005. The doses from these other activities include those related to
loading and storage of DOE spent nuclear fuel as described in the INEL Environmental and Waste
Management Programs EIS (DOE 1995; Volume 2, Part A, Section 5.12.1.1.1). The dose to the
maximaly exposed off-site individual is calculated to be approximately 0.06 mrem from 40 years of
loading and storing naval spent nuclear fuel at INEL. The corresponding risk of a cancer fatality to
the maximally exposed off-site individua is about 3.0 x 10 during his or her lifetime. This exposure
is less than 1% of the estimated dose to the maximally exposed offsite individua due to al other
INEL activities of 6.3 mrem from 1995 to 2005 (DOE 1995; Volume 2, Part A, Sec