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ABSTRACT: The Final EIS describes NSP's proposed project, eleven
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the alternatives. The proposed dry metal cask design has been chosen
by NSP on the basis of operational, environmental and economic
considerations. The proposed project and alternatives described are
feasible, and can be implemented within the bounds of federal
regulatory authority, though with varying implications for operation
of the Prairie Island Nuclear Generating Plant, environmental impacts
and costs to NSP customers. Comments on the Draft EIS and responses
to those comments are incorporated.

CLOSE OF COMMENT PERIOD: May 6, 1991
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the Final EIS until the date shown above. written comments
should be submitted to Bob cupit at the EQB address shown above.
The EQB will determine the adequacy of the Final EIS' at its May
16, 1991 me~ting, in accordance with Minn. Rule 4410.2800.
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This document has been prepared under Minnesota Rules, Chapter 4410.
In December, 1989, the MEQB ordered preparation of an EIS under the
provisions of 4410.2000, sUbp. 3 (Discretionary EIS). Pursuant to
those provisions, Northern states Power Company agreed that an EIS
should be prepared.

After review of a draft document and pUblic meetings in April, 1990,
the EQB approved a scoping Decision Document in May, 1990, which
identified alternatives and impacts which would be addressed in the
EIS. The Draft EIS was released in November, 1990, pUblic meetings
were again held in December, and comments were received until
January, 1991. EQB staff revised the Draft EIS in response to
substantive comments. After 'a ten day comment period, the EQB is
expected to consider adequacy of the Final EIS at its May 16, 1991
meeting. Minnesota Rules 4410.2800, sUbp. 4 provides that the Final
EIS shall be determined adequate it it:

A. addresses the issues raised in scoping so that all issues for
whichinf-ormation 'can be reasonably obtained have been analyzed;
B. provides responses to the substantive comments received­
during the Draft EISreview concerning issues raised in scoping;

~ C. was prepared in- compliance with the procedures of the act and
-parts 4410. 0200 to 44~10.6500.

C.

•

If the EQB determines that the Final EIS is inadequate, it shall have •
60 days in which to prepare an adequate EIS and the revised EIS must
be distributed to all persons who received the 'Final EIS.

The following documents:' which have been incorporated by reference and
is available for public review at the Red wing, MN and Minneapolis,
MN central pUblic libraries and at the EQB offices:

License application and Safety Analysis Report submitted by NSP
to the Nuclear Regulatory Commission on August 31, 1991.

Probable Maximum Flood study, Mississippi River at Prairie
Island, Minnesota, in Updated Safety Analysis Report, December,
1985.

Revisions to the Draft EIS'are'shown as underlined in the Final EIS.
Entire new sections are notunderiined, but are noted as new
material.

Common acronyms used in this document are:
ISFSI - Independent Spent Fuel storage Installation
PI - Prairie Island
EQB - Minnesota Environmenfal Quality Board
NSP - Northern States Power -Co.
NRC - u.S. Nuclear Regulatory Commission
DOE - U.S. Department of Energy
PUC - Minnesota Public Uttlities Commission
DOH - Minnesota Department'~f Health
DPS - Minnesota Departmentdf Public Service
DEIS - Draft Environmental Impact Statement
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CHAPTER 1

SUMMARY
(Revised)

Northern States Power Company (NSP) owns and operates the Prairie
Island Nuclear Power Generating Plant. The Prairie Island Nuclear
Gen~rating Plant is located within the city limits of the City of Red
Wing, Minnesota, on the west bank of the Mississippi River, about 6
miles northwest of downtown Red Wing. The Prairie Island Indian
Reservation abuts NSP property on the north and west sides. As the
generating capability of the nuclear fuel assemblies used to operate
this plant is exhausted, it is necessary to remove the fuel
assemblies from the reactors and provide interim storage for thbse
fuel assemblies. Currently, these assemblies are stored under water
in a spent fuel pool at the Prairie Island plant until the u.S.
Department of Energy (DOE) develops either a storage or disposal
facility. DOE is under contract to begin accepting the spent fuel
from this plant and all commercial power reactors beginning in 1998,
but it is not certain that DOE will be able to fulfill their part of
the contract since there is currently no federal storage or disposal
facility. NSP's current interim storage capacity is not sufficient
to allow continued fUll-capacity operation of the Prairie Island
plant beyond 1994.

To meet Prairie Island's spent fuel storage needs, NSP proposes to

•
build an Independent Spent Fuel storage Installation (ISFSI) within

.. the fenced Prairie Island plant site. For this project, NSP is
proposing to use metal casks s~pplied by the Transnuclear corporation
which hold 40 spent fuel assemblies of the type used at Prairie
Island. These casks are large, heavy containers, equipped with an
internal basket for holding the spent fuel assemblies and external
radiation shielding, each about 16.5 feet tall and 8.5 feet in
diameter. Fully loaded, each cask weighs about 120 tons. NSP's
current proposal is for an ISFSI large enough to accommodate 48
casks. Only spent fuel which has been stored in the pool 10 years or
more would be transferred to the ISFSI.

The following approvals of this project will be necessary:

1. Federal License: A Part 72 license must be issued by the u.s.
Nuclear Regulatory Commission (NRC). NSP filed its application
in August, 1990, and anticipates completion of the review process
in late 1991.

•

2. certificate of Need: A certificate of Need from the Minnesota
Public utilities Commission is required pursuant to Minnesota
Rules, Chapter 7855. NSP intends to apply for PUC certification
in spring, 1991. This Environmental Impact Statement will be
part of the record in this filing.

3. A local building permit will also be required .

1.1



Findings and Issues:

Construction of the proposed ISFSI will not cause significant impacts •
to the natural and human environment in the vicinity of the Prairie
Island Nuclear Generating Plant. The area proposed for the ISFSI is
now extensively disturbed, being used for the storage/disposal of
primarily earthen fill and dredged material. NSP states that
construction dust and noise as well as run-off water will be
controlled, mitigating any off-site impacts. Off-site land use will
not be impacted.

As presently designed, operation of NSP's proposed Independent Spent
Fuel storage Installation (ISFSI) at full capacity (48 casks) will
deliver a dose of gamma radiation to off-site residents resulting in
a cancer risk above the acceptable or tolerable risk limit
established by the Minnesota Department of Health (MDH). The
acceptable level for incremental lifetime carcinogenic risk from any
sing~e source of envi~gnmental p~llution, is a lifetime ~isk level of
one 1n 100,000, or 10 • MDH est~mates that the cancer r1sk to
nearby residents from the proposed facility may be as much as 6 per
100,000. Moving the facility two hundred yards or more to an
alternative site to the south would enable the rSFSI to be built and
still achieve the Minnesota criterion for acceptable risk for
involuntary exposure to environmental pollutants.

A lifetime cancer risk of 6 in 100,000 is a small risk, well within
the range of risks that people voluntarily accept. It is about the
risk incurred from 3 to 4 chest x-rays over a lifetime. Further, •
because of the uncertainties in risk assessment, MDH uses
conservative risk estimates; the true risk from the proposed ISFSI is
most likely smaller than 6 in 100,000. The criterion of 1 in 100,000
was established in order to ensure that involuntary environmental
exposures, such as radiation exposures from the ISFSI, will not
produce significant health risks for any individual.

A key issue is the length of time storage will be required. Many of
the comments received on the DEIS focused on the uncertainties in the
federal process for waste acceptance. As previously stated, the DOE
is under contract with NSP to begin accepting spent fuel in 1998. It
is not clear that DOE can meet this date, and longer-term storage
could result. The length of the license currently applied for is 20
years, and any license renewals or modifications would be sUbject to
additional review.

continued operation of the Prairie Island Nuclear Generating Plant
has also been raised as a concern and appears to be an area of
controversy. The Minnesota Public utilities Commission will consider
the need for the proposed ISFSI and the feasibility of alternatives
in the certificate of Need process. The PUC does not have authority
under its rules to take actions which will result in plant closure
during the NRC-licensed period of operation.

A number of possible alternatives to the proposed project exist. The.
following alternatives are examined in the EIS:

1.2
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Alternative site: The use of an alternative site within the
existing plant property boundary would enable the ISFSI to be
built and still achieve the Minnesota criterion for acceptable
risk for involuntary exposure to environmental pollutants.

No action: This alternative would result in NSP filling the
existing spent fuel storage capacity at the Prairie Island plant
by January, 1994, thereby forcing shutdown of the plant. The
plant would then be mothballed or decommissioned. Shutdown of
Prairie Island would create the need for NSP to acquire 1000-1100
megawatts of baseload-type generating capacity by January, 199~ ..

Reduced operation of the Prairie Island plant: NSP may be able
to reduce operation at the Prairie Island plant in order to
reduce fuel consumption and thereby conserve storage capacity for
spent fuel at the plant. This could potentially delay the date
when Prairie Island expects to run out of storage capacity. This
is a variation of the no action alternative, which could permit
phasing out operation of the generating plant as energy
replacement options are implemented.

Increased customer conservation: This alternative assumes that
by significantly increasing its customer conservation programs,
NSP can eliminate some or all of the need for operating the
Prairie Island plant. This alternative received considerable
emphasis in comment letters.

other dry spent fuel storage technologies: Alternate dry spent
fuel· storage technologies examined include; other metal casks,
modular concrete storage systems, concrete casks, a vault, and
dual-purpose storage/transport casks. Each of these technologies
must meet the same technical performance criteria for safety and
radiation exposure minimization.

Increased in-pool spent fuel storage: Several options for
expanding the in-pool storage capacity at Prairie Island are
examined.

Shipment to another spent fuel storage facility: Options for
shipping spent fuel from Prairie Island to other storage
facilities are examined.

Shipment to a federal storage or disposal facility: The U.S.
Department of Energy is under contract with NSP to accept NSP's
spent nuclear fuel beginning in 1998. The feasibility and
impacts of this alternative are analyzed, and issues relating to
timing discussed.

Reprocessing (recycling) of spent fuel: Reprocessing is the
chemical process of dissolving spent fuel in order to extract the
residual uranium and plutonium for recycle into new fuel
assemblies. The remaining fission products are high level
radioactive waste and are concentrated and solidified into a
stable form, SUch as glass, for storage and permanent disposal.
There is no reprocessing plant in the united States for

1.3



1 spent nuclear fuel, so the spent fuel would need to be
to Europe for reprocessing. ~

of higher burnup fuel: Burnup is a measure of how much
energy a fuel assembly produced during the time it was in the
reactor. For a given amount of energy production by the reactor,
the number of spent fuel assemblies generated will be less if
each assembly can provide more energy; that is, if fuel can
achieve a higher burnup.

Combinations of alternatives: By combining alternatives which"
extend the capacity of the existing pool with the alternative of
shipping spent fuel to a federal facility, it is possible that
NSP could avoid the necessity of building the ISFSI. All of the
combinations assume continued operation of the generating plant,
but at reduced levels. Some possible combinations include:

1) No increase in storage capacity, but reduce operation of
the plant until the DOE begins to accept spent fuel. If
acceptance begins in 1998 as required by contract, Prairie
Island could operate at 46% of full operation until 1998,
and resume full operation thereafter. If acceptance does
not begin until 2010 (a date chosen for illustrative
purposes only) the plant could only operate at 15% of full
capacity until that time.

2) Implement an increased pool capacity option through
reracking, two-tiered racks, or consolidation (maximum
increase in space of 33% or 480 spaces), and reduce
operation to 43% of full capacity through the remaining
license period.

3) Increase pool capacity as above, and then ship spent fuel
to the DOE when they begin accepting. If they begin
accepting spent fuel in 1998 Prairie Island could operate at
full capacity through the license period. If spent fuel is
not accepted until 2010, Prairie Island would need to reduce
operation to 52% of full capacity until that time.

4) Use of higher burnup fuel, if allowed by NRC in license
modification, would result in up to 6% less spent fuel being
generated. This could be used in conjunction with the above
combinations to recover that portion of the lost production.

5) Conservation would have system-wide effects, and could be
used to offset the loss of production in the scenarios
described above.

Environmental impacts, including human health and safety, have been
analyzed for each of the alternatives. Feasibility and cost
comparisons are also included to the extent data was available.

1.4
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CHAPTER 2

PERMITS REQUIRED FOR THE PROPOSED PROJECT

STATE OF MINNESOTA

A certificate of Need from the Minnesota Public utilites Commission
is required pursuant to Minnesota Rules, chapter 7855. NSP int.ends
to apply for PUC certification in early 1991. The Final EIS will be
incorporated into that proceeding.

A local building permit will be required.

FEDERAL

A Part 72 license must be issued by the U.S. Nuclear Regulatory
Commission. NSP filed its application in August, 1990, and
anticipates completion of the review process in late 1991. MEOB
sought intervenor status in this proceeding, with results as
described below.

State and Tribal Participation in the Federal License Process

The Nuclear RegUlatory commission process for licensing nuclear
facilities is formal, long and complex. NSP filed their ISFSI .
license application on August 31, 1990. The application was reviewed
by the NRC for completeness, and then notice of the application was
pUblished in the Federal Register. Anyone who wished to be a party
to the proceedings was directed to seek intervenor status by November
19, 1990. (Short of this, there is no public process involved in
granting these licenses.) MEOB staff (on behalf of the Board),
jointly with the Deparment of Public Service, sought intervenor
status, basically to hold open all options should major issues arise
during the pUblic process review of the pElS. The Prairie Island
Indian Tribe filed a late intervention request in February, 1991.

The next step in the process was the filing of "contentions", or
issues which the intervenors believe will not be addressed adequately
o~satisfactorily in the federal license. MEOB staff worked with
staff from the Department of Public services and the Attorney
General's Office to identify issues, work with a technical
consultant, and develop the contentions. These contentions would
then be rebutted by both NSP and NRC staff, and their strength
weighed at a pre-hearing conference. At this point, a three-menber
Atomic Safety and Licensing Board established by the Nuclear
RegUlatory Commisssion would decide upon the need for a pUblic
hearing on the license.

An alternate course of action is to develop agreements between the
parties to address the concerns identified. This was the course
finally chosen here. Agreements were developed to address specific
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technical issues relating to cask decontamination and monitoring, an~0•.
to provide a framework to further define potential health impacts
from the radiation which would be emited. Discussion of the health
impacts is provided in chapter 6 of this Ers. Once the agreements
were finalized the request to intervene was withdrawn, but the right
to intervene again was reserved. contentions were not filed. As a
condition of the agreements, the state agencies and Tribe now receive
all correspondance which goes between the NRC and NSP. Thus, MEQB
staff will be aware of any issue which surfaces in the federal
license proceeding and could impact the analysis provided in this
Ers. significant modification of the project as proposed could
result in development of a supplemental Ers. All parties now on the
mailing list for the Ers would be notified of this development should
it occur.

•
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CHAPTER 3

DESCRIPTION OF PROPOSED PROJECT

A. Introduction

Northern States Power Company (NSP) owns and operates the Prairie
Island Nuclear Power Generating Plant. As the generating capability
of the nuclear fuel assemblies used to operate this plant is
exhausted, it is necessary to remove the fuel assemblies from the'
reactors and provide interim storage for those fuel assemblies.
Currently, these assemblies are stored under water in a spent fuel
pool at the Prairie Island plant until the u.S. Department of Energy
(DOE) develops either a storage or disposal facility. NSP's current
interim storage capacity is not sUfficient to allow continued
fUll-capacity operation of the Prairie Island plant beyond 1994.

All nuclear utilities, NSP included, have signed contracts with the
DOE which require DOE to begin accepting spent nuclear fuel in 1998.
However, since there are no federal facilities for storing or
disposing of the waste, the likelihood of DOE being able to take the
spent fuel on schedule is far from certain. The DOE is now searching
for a volunteer site for a storage facility, but no site has yet been
found. The DOE disposal facility is not expected to be available
until the year 2010 at the earliest and further delays beyond that
date are quite possible.

To meet Prairie Island's spent fuel storage needs, NSP proposes to
build an Independent Spent Fuel Storage Installation (ISFSI) on the
Prairie Island plant site. The Prairie Island ISFSI would use a dry,
metal storage,cask technology. Although pool storage will continue
to be necessary for recently discharged fuel, dry storage is an
option for fuel which has been discharged from the core and has
cooled for at least five years. (NSP is proposing to store only fuel
cooled ten years or more.) NSP states that dry storage can be used
without significant changes in Prairie Island's existing plant
facilities; can be accomplished without affecting power generation;
can be operationally efficient; and can be installed incrementally,
on an as-needed basis.

Prairie Island is one of several nuclear plants in the u.S. which
faces shutdown in the early to mid 1990's because their spent fuel
pools will be full. Monticello will have the same problem in 2005 if
the DOE is not able to begin taking utilities' spent fuel for
disposal by that time. Each of the plants which has taken action to
address this problem has chosen to develop an on-site Independent
Spent Fuel Storage Installation (ISFSI), using a dry storage
technology. Currently ISFSI's are in place at virginia Power's Surry
Plant, Carolina Power and Light's H.B. Robinson Plant, and Duke
Power's Oconee Plant; and more are planned for Baltimore Gas and
Electric's Calvert Cliffs Plant, Consumers Power's Palisades Plant,
and Wisconsin Electric Power's Point Beach Plant. None of these
plants are using or plan to use the Transnuclear casks proposed in
the NSP project.
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Dry storage of spent fuel in metal casks has been tested and
demonstrated in the united states since 1984. The DOE cooperative
program to demonstrate dry cask storage was initiated in 1984.
Virginia Power Company, the Electric Power Research Institute, and
cask manufacturers GNSI, Westinghouse and Transnuclear, Inc. were the
other partners in this program. For this project, NSP is proposing
to use metal casks supplied by the Transnuclear, Inc. which hold 40
spent fuel assemblies of the type used at Prairie Island, These
casks are large, heavy containers, equipped with an internal basket
for holding the spent fuel assemblies and external radiation
shielding, each about 16.5 feet tall and 8.5 feet in diameter. Fully
loaded, each cask weighs about 122 tons.

The number of casks which will be required at Prairie Island is
dependent on the progress made by the DOE in moving toward spent fuel
acceptance. The numbers projected range from 12 casks if the DOE
begins accepting fuel at a possible interim storage facility in 1998
to a maximum of about 75 casks if the DOE does not accept spent fuel
before the plant, including the spent fuel pool, is decommissioned
(retired) at some point following closure. This maximum figure is
based on the life of the current operating license for the Prairie
Island plant. NSP's current proposal is for an ISFSI large enough to
accommodate 48 casks. If the Nuclear Regulatory Commission grants a
license extension for the plant to .operate beyond their current
2013-2014 expiration dates, more spent fuel storage would be needed.

B. General site Description

The Prairie Island Nuclear Generating Plant is located within the
city limits of the City of Red Wing, Minnesota. The plant is· located
on the west bank of the Mississippi River, about 6 miles northwest of
downtown Red Wing. Highway access is available to U.s. Highway 61
via Goodhue County Road 18. Railroad access is available via a spur
from the main line, which runs along the southwest boundary of the
plant. Goodhue County, in which the site is located, and adjacent
Pierce county in Wisconsin, are predominantly rural. Land use within
a radius of five miles of the plant is primarily agricultural. The
closest residence is about six-tenths of a mile south-south-east of
the reactor buildings. Estimated population figures from 1985/1986
show 174 residents within one mile of the plant, and 290 people
within two miles. A total of 1,222 people live within five miles of
the plant, primarily in the Red Wing area. Figures 3-1 and 3-2 show
the area surrounding the Prairie Island plant.

The proposed ISFSI would be located within the plant boundary, on
about seven acres of land located northwest of the reactor
buildings. This area of the plant site is now used for storage of
earthen materials and demolition debris. Due to proximity of the
plant to the Mississippi River, flood impacts on the ISFSI have been
raised as a concern by several commenters. Flood potential, impacts
and mitigation are discussed in more detail in Chapter 4. Figure 3-3
shows the layout of the major features of the Prairie Island plant.

•
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Area I was chosen for the following reasons:
-site grading cost will be low since the area is fairly level.
-There is no heavy vegetation growth and no foreign material

deposits as compared to site IV.
-Existing road is available almost up to the ISFSI installation.
-Land is available for expansion to the east and north side of

the site.
-The cost of providing electricity will be minimized since the

site is close to the existing substation.

An off-site location for the ISFSI was also considered. Use of a
site other than Prairie Island could require land acquisition, unless
land already owned by NSP was chosen. A greater effort would be
necessary to qualify and license a remote site, since the Prairie
Island plant site is already covered by an NRC license. Spent fuel
would have to be transported from the Prairie Island plant to the
storage site. The transportation mode, whether rail, road, or barge,
would depend on the location of the storage site, availability of
transport equipment, cost, etc. A'fuel handling and cask loading
facility would be required at the storage site to transfer spent fuel
from transport casks to storage casks. The storage facility would
look and function the same as if it were located at the Prairie
Island site. Personnel and facility resources would be required to
operate, monitor and provide security for the storage facility. For
these reasons, and because a suitable area was readily available on
the plant site, the remote-site option was not considered further.

C. Characteristics of the Spent Fuel to be Stored in the Dry Casks

The radiological and thermal characteristics of the spent fuel to be
'stored in dry casks constitute the major source of potential risks
associated with the proposed Prairie Island Independent Spent Fuel
storage Installation (ISFSI). After spent fuel assemblies are
removed from the reactor core and placed in the spent fuel pool,
their radioactivity and thermal output decrease rapidly during the
first year following discharge. However, even after 10 years cooling
time in the pool, the spent fuel remains highly radioactive and
thermally hot. Figures 3-5 and 3-6, respectively, show the decay
curves for radioactivity and heat associated with the fuel following
its removal from the reactor.

•

.'

•

Four alternative sites for the ISFSI were considered on the prairie
Island plant property. These are shown in Figure 3-4. Area II was
not chosen because the area is constricted by the presence of the
plant access road and the microwave and meteorological towers. Area
IV was not chosen because it h~s less useful area, and because of the
presence of a resin disposal site and monitoring wells. Area III was
not chosen because it lies closest to the plant site boundary, and
would require substantial earth fill to bring it up to the desired
elevation.

The ISFSI is designed to accommodate a total of 48 storage casks .
Each of the casks is capable of accommodating 40 spent fuel
assemblies. The total capacity of the fuel to be stored at the
facility is 715.29 metric tons of uranium. This is based on storage
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of 482 Westinghouse standard assemblies (400 kilograms of uranium
(kgU) each), 481 Exxon's standard and TOPROD assemblies (370 kgU •
each) and 957 westinghouse optimized design assemblies (360 kgU) .

The following fuel assemb~y characteristics constitute limiting
parameters for storage of specific assemblies at the lSFSl. only
spent fuel assemblies which meet these criteria will be stored at the
ISFSI.

- Initial fuel enrichment: 3.85 percent uranium-235 by weight,
- Fuel burnup: maximum burnup of 45,000 megawatt days per metric

ton uranium,
- Decay time: minimum of 10 years after removal from the

reactor, and
- Physical configuration/condition: fuel assemblies shall be

intact, shall have no known cladding defects and shall not
have physical damage which would inhibit insertion or
removal from the cask fuel basket.

(See additional fuel specifications on page 3.10. For an explanation
of the terms used here, and of the nuclear fuel cycle in general,
please refer to Appendices A and B of this ElS.) .

The thermal and radiological characteristics for the spent fuel were
generated using the ORIGEN2 computer code (cited in the Safety
Analysis Report (SAR) ·filed by NSP as part of the lSFSl license
application to the Nuclear Regulatory Commission). These .1
characteristics for the Westinghouse 14x14 assembly are shown in !

Table 3-1. For the thermal and radiological characteristics, the
Westinghouse 14X14 OFA assembly with an enrichment of 3.85% U-235 was
assumed. This fuel will bound all other fuel types t~ be stored in
the TN-40 casks with respect to thermal and radiological
Characteristics. The specific analyses are available in section
3.3.4 of the SAR, and radiological results summarized in Tables 3-2
and 3-3 of this EIS.

Table 3-1
Thermal, gamma and neutron sources for the design basis fuel

U-235 Enrichment

Burnup (megawatt days per metric ton uranium)

Specific power (megawatts per metric ton U)

Cooling time (years from reactor discharge)

Decay heat (kilowatts)

Gamma source (photons/second)

Neutron source (neutrons/second)

3.4

3.85% by weight

45,000

37.5

10

0.675

2.44E+15

2.10E+8



Table 3-2
Gamma and neutron radiation sources

Data presented is for the reference Westinghouse14x14 array, 3.8S%
U-23S enrichment, 4S,000 megawatt days/metric ton uranium burnup,
10-year cooled fuel assembly, assumed to the bounding condition for
ISFSI storage.

Fission product activity (curies/assembly)

Neutron source (neutrons/second/assembly)

'*Fuel zone gamma source
(gamma radiation/second/assembly)

'*Plenum zone gamma source
(gamma radiation/second/assembly)

'IfEnd zone gamma source
(gamma radiation/second/assembly)

1.SSE+S

2.l9E+8

2.44E+1S

8.10E+9

2.06E+ll

'* These zones are the three longitudinal parts of the fuel
assembly.

Table 3-3

• . Fission product activities for the reference fuel assembly
Values are shown at the time of discharge from reactor, 10 years
after discharge and 20 years after discharge. All values expressed
in curies per metric ton uranium.

Nuclide Discharge 10-years later 20-years later

H-3 7.44E+02 4.2SE+02 2.42E+02
Kr-8S 1.2lE+04 6.26E+03 3.33E+03
Sr-90 9.S2E+04 7. SlE+04 . S.92E+04

Y-90 l.OlE+OS 7.SlE+04 S.92E+04
Y-9l l.07E+06 1. 74E-l3 4.80E-3l

Zr-9S l.60E+06 1. OSE-ll 6.l0E-29
Nb-9S l.6lE+06 2.32E-ll l.2lE-30
Ru-l06 7.l2E+OS 7.84E+02 8.09E-Ol
Rh-l06 7.90E+OS 7.84E+02 8.09E-Ol
Ag-110 2.44E+OS 3.67E-03 1. 46E-07
Sb-125 1.84E+04 1.S2E+03 1.23E+02
Cs-134 2.S7E+OS 8.90E+03 3.08E+02
Cs-l37 1. 4lE+OS 1.l2E+OS 8.86E+04
Ba-l37 1. 33E+05 1. 06E+OS 8.38E+04
Ce-l44 1. 27E+06 1. 73E+02 2.34E-02
Pr-l44 l.29E+06 1. 73E+02 2.34E-02
Pm-147 1.29E+05 9.57E+03 6.94E+02
Sm-lSl 4.79E+02 4.SlE+02 4.l7E+02

• Eu-lS4 1. 72E+04 7.70E+03 3.44E+03
EU-lS5 1.l0E+04 2.73E+03 6.74E+02

Total 1.77E+08 4.07E+OS 3.00E+OS
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Fuel with various combinations of burnup, specific power, enrichment •
and cooling time can be stored in the TN-40 cask as long as values
for decay heat and gamma and neutron sources, including spectra, fall
within the design limits specified in Table 3-1. Figures 3-7 and 3-8
show the total gamma and neutron sources, respectively, as a function
of cooling time for the design basis 14x14 fuel assembly.

D. storage Cask Description

Casks are large, heavy containers, equipped with an internal bask~t

for holding the spent fuel assemblies. Dry storage of spent fuel in
metal casks has been tested and demonstrated in the u.s. since 1984.
Virginia Power uses metal casks at the Surry ISFSI which were
supplied by General Nuclear Systems, Inc. The casks NSP proposes to
use at Prairie Island are designed by Transnuclear, Inc. The maximum
capacity of this cask is 40 spent fuel assemblies of the type used at
Prairie Island, so it is called a TN-40 cask. Each cask is about
16.5 feet tall and 8.5 feet in diameter, and weighs about 120 tons
when fully loaded. The casks are designed to perform the following
functions: contain the spent fuel and provide structural protection;
control fuel temperature through conduction, convection and thermal
radiation; maintain an inert, non-oxidizing atmosphere for the fuel;
contain radionuclides; and provide shielding of radiation.
Monitoring systems are also included on the casks to ensure that the
required conditions for containment are met.

-The fuel that will be placed into the TN-40 casks will have been •
discharged from the core at least ten years earlier. After this long 7

of a cooling period, the level of heat generated by spent fuel is
lower and is conducted through the walls of the cask and to the
cask's outer surface, where it then dissipates to the atmosphere.
Discussion of the nuclear fuel cycle is presented in more detail in
Appendix B.

The cask is designed to withstand severe environmental conditions and
natural phenomena such as earthquakes, tornados and tornado missiles,
lightning, hurricanes and floods. The casks, seals, and pads must
also be capable of withstanding prolonged periods of extremely cold
temperatures and prolonged periods of contact with ice and snow.
Additionally, the casks are designed to maintain safe storage and
containment of the spent fuel during design basis loading, handling,
storage or accident conditions.

Comments 11A and 13M questioned the design of the crane and its
lifting ability. NRC regulations found in NUREG-06l2 "Control of
Heayy Loads at Nuclear Power Plants" and NUREG-0554 "Single Failure
Proof Cranes" identify the acceptable designs for cranes, lifting
yokes an cask handling trunnions in order to essentially eliminate
the probability of a cask drop. The cask will be handled with the
125 ton auxiliary building crane. This crane will be modified to a
singl,:-failure-proof configuration before any cask handling takes
place. The design of the cask lifting yoke and handling trunnions •
will also be in accordance with these regulations.

3.6



•

•

•

NSF has not analyzed the effects of dropping a cask in the Auxiliary
Building because such a failure is not considered credible by the
NRC. The crane used to move the cask will be a single failure proof
design as defined in NUREG 0612, "Control of Heayy Loads at Nuclear
Power Plants." The upper lifting trunnions on the cask are also
designed according to NUREG 0612. A load of six times the weight of
the cask does not produce stresses exceeding the yield strength of
the trunnions. Also, a load of ten times the weight does not exceed
the ultimate strength of the trunnions.

Nonetheless, if an accident such as a cask dropping 50 to 60 feet
from the crane in the Auxiliary Building did occur, the cask would
suffer some minor damage, and could possibly become imbedded in the
concrete floor. The fuel basket would shift but the fuel would
reamin within the compartments. It is most likely that the cask seal
would remain intact, though perhaps with a measurably increased
leakage rate. However, even if the seal were fully breached and all
of the fuel rods released their available inventories, the
consequences of such a release are within acceptable occupational and
off-site exposures (for an accident) as discussed in the ISFSI SAR.

0.1 Development of the TN-40 Cask desiqn:

NSF has selected Transnuclear, Incorporated of Hawthorne, New York,
as cask vendor for the proposed project. Incorporated in 1965,
Transnuclear has a long history of involvement in nuclear fuel cask
development both in the United States and in Europe. six
Transnuclear cask designs have been approved for use by the NRC for
either storage or transport of spent nuclear fuel, and more than 100
Transnuclear Group casks are in use today world-wide.

Transnuclear's TN-24 cask is the cask most closely resembling the
TN-40 proposed for use in this project. (The TN-24 holds 24 larger
fuel assemblies, the TN-40 holds 40 of the smaller type fuel
assemblies used at Prairie Island.) The TN-24 is NRC-approved for
storage of spent nuclear fuel. It has been tested in demonstration
projects at the Idaho National Engineering Laboratory and as part of
the Virginia Electric Power Company's cooperative program with the
DOE.

In designing the TN-40 the following development objectives were
used: reduce emphasis on transportability, select materials which
can be fabricated in the united states, separate the containment and
shielding functions, reduce basket material costs, increase storage
capacity, and maintain the operating characteristics of the TN-24.
The TN-40 meets these objectives through use of a multi-shell body,
and a lighter and more efficient basket design. The TN-40 was
designed specifically for NSP's Prairie Island plant, and has not yet
been approved by the NRC. This approval process will be part of
NSP's federal license application and approval for the ISFSI, and is
discussed in more detail later in this chapter.

Comments 4A, 13H, 13J, 19R, and 19S asked why NSP chose metal casks
as a storage media, why Transnuclear was chosen as a cask supplier,
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why the TN-40 cask was chosen rather than a cask already in use •
elsewhere and what the safety record of the TN-24 casks reveals.
The first guestion is answered in NSP's comment letter on the DEIS
(comment letter #10) on page 6: Why NSP Chose Large capacity Metal
Cask Design. Transnuclear, Inc. was chosen by NSP as cask supplier
through a competitive bid process, and is now working with NSP under
a fixed-cost contract. The third question. why TN-40?j is also
answered in the reference for the first guestion. The safety record
of the dry storage in general is also discussed in NSP's comment
letter on page 6: Experience Base for Cask Use and Environmental
Effects. The TN-24 cask was successfully demonstrated at the Idaho
National Engineering Laboratory in a joint Department of
Energy/Electric Power Research Institute program, and the Nuclear
Regulatory Commission approved the TN-24 Technical Safety Analysis
Report in July of 1989. There are no TN-24's in commercial use at
this time. Cask design and testing are also discussed in NSP's
comment letter on page 7: Cask Design and Testing.

Cask design and fabrication:

I
I

i

Table 3-4 shows the general design parameters of the TN-40 cask. The
cask is constructed of several components, shown in Figure 3-9. The
fuel assemblies are placed into an interior fuel basket. The basket
structure consists of an array of rectangular cells, or boxes,
constructed of stainless steel. Sandwiched between the walls of the
cells are plates of aluminum and boral. The boral plates contribute
to criticality control, and the aluminum plates provide a conduction
path to transfer heat from the inside of the cask to the cask walls ..
The strength of the basket meets applicable NRC requirements.

Surrounding the fuel basket is the two-layer cask body, consisting of
the containment vessel (innermost) and the gamma shield. The
containment vessel is designed to meet the requirements of the
American Society of Mechanical Engineers' (ASME) Code section III
Class 1 design. It will be constructed of SA203 ferritic steel and
SA350 forged steel and welded using fUll-penetration welds, each of
which will be inspected by both dye-penetrant and radiographic
methods. This welding and inspection procedure will insure that the
welds have at least the same level of integrity as the steel in the
containment vessel. The lid will be bolted on using 48 bolts, with
double metallic seal rings to provide secure, redundant containment
and isolation of the spent fuel. Following fabrication, the
containment vessel is hydrostatically tested by filling it with water
and pressurizing it to a level of 125% of the design pressure to
assure there are no l£aks in the vessel itself.

• 'J

The outer layer of the cask body is the gamma shield. Designed to
meet NRC shielding requirements, it will be constructed of SA105
forged steel in several sections and have backing rings and
through-wall welds at axial joints. It will then be welded to a
bottom plate and to the closure flange. The gamma shield helps to •
support the containment vessel, and is the part of the cask which
provides protection from tornado missiles.
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PARAMETER

TABLE 3-4: TN-40 GENERAL DESIGN PARAMETERS

VALUE

Design life At least 25 years

Maximum weight 120 tons

Max. gross weight on 125 tons
crane (with lift beams)

Number and type 40 westinghouse or Exxon 14x14 assembiies
of fuel assemblies

Spent fuel characteristics:
-Initial enrichment 3.85% uranium-235
-Maximum burnup 45,000 megawatt days per metric ton uranium
-Burnup credit 1.8% effective enrichment
-Min. decay time 10 years
-Decay heat 27 kilowatts (total)

•
Maximum fuel

cladding temperature

M · k * .ax~mum eff' ~nc.

bias and uncertainties

External dose rate

Internal cask
atmosphere

Max. internal pressure

Ambient temperature

Solar heat load (max)

Tornado wind velocity

T d ' '1 **orna 0 m~ss~ es

Snow and ice

Seismic

Cask drop

Cask tip

3400 centigrade

~0.95 Normal
<0.98 Accident

125 mrem/hour contact (maximum)

Helium

100 psig

-400 Fahrenheit to +120 0 Fahrenheit

135 BTU/hour per square foot

300 miles per hour (rotational)

4"x12"x144" plank at 300 miles per hour
4000 pound automobile at 50 miles per hour

50 pounds per square foot

3.86 feet/second2 horizontal acceleration
2.57 feet/second2 vertical acceleration

18" bottom drop onto storage pad

Tip onto ISFSI pad

•
* k

efit
is a measure of how close the stored fuel would come to

,. reac ~ng cri ticality, which occurs when keff reaches 1.0.

** A tornado missile' is an object propelled by tornado-force
winds.
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outside the cask body a neutron shield is fitted. It will consist of •
an array of long, rectangular, aluminum elements filled with a
neutron-absorbing resin, surrounded by an outer shell of SA516 carbon
steel. The aluminum elements will be tightly fitted between the
gamma shield and the outer shell for effective transfer of heat from
the cask body to the outer shell. A disk of polypropylene is
attached to the cask lid to provide neutron shielding during
storage.

completing the cask will be a protective cover which fits over the
lid and is fastened to the cask body. Monitoring devices are placed
inside this cover, and provide the means to monitor cask seal
integrity throughout the storage period. Lifting trunnions are also
provided at the top and bottom of the cask body (two on each side) to
facilitate safe cask handling.

Comments 11B, 19B and 19V reguested additional discussion of cask
testing. Pressurizing the cask interior to 125% of its design
pressure is done to verify the strength of the welds, not to
determine whether helium or water can diffuse through the weld.
Properly executed welds are as impermeable as the surrounding
material. Using water to pressurize the cask interior rather than a
gas is the safest, most reliable method to verify weld strength, and
is the standard method used for pressure vessels. Radiographs and
dye-penetrant. tests of the cask welds will also be performed to
verify weld integrity. For further discussion of cask testing, see •
NSP comment A.2 (NSF comment letter, #10), for a response to 19B, and )
NSF comment A.9 (same submittal) for a response to 19V.

Operating controls and limits:

1. Specifications: The spent nuclear fuel to be stored at the
Prairie Island ISFSI shall meet the following requirements:

- Only fuel irradiated at the Prairie Island plant may be used.
- Maximum initial enrichment shall not exceed 3.85% U-235 by

weight.
- Maximum assembly average burnup shall not exceed 45,000

megawatt days per metric ton uranium.
- Fuel shall have cooled a minimum of 10 years after reactor

discharge and prior to storage in the ISFSI.
- Fuel shall be intact, unconsolidated fuel. Partial fuel

assemblies, that is, fuel assemblies from which some
individual fuel rods are missing, must not be stored unless
dummy fuel rods are used to displace an amount of water
equal to that of the displaced rods.

- Fuel assemblies known or suspected to have structural defects
SUfficiently severe as to adversely affect fuel handling
shall not be loaded into a cask for storage, unless canned. •
In response to comment 11C,"canning" refers to placing a
fuel assembly into a container so that the container can
then be handled and moved without directly handling the
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assembly. A fuel assembly with structural damage that
precludes normal handling procedures may be canned to allow
use of existing handling tools. Canning would be done in
the pool. Of all the Prairie Island spent fuel assemblies
generated to date, none of those which will be placed into
dry storage will require canning.

2. Applicability: These specifications are applicable to all fuel
to be stored in the TN-40 casks at the Prairie Island ISFSI.

3. Objective: The specifications were derived to ensure that the
peak fuel rod temperature, surface doses, and nuclear sUbcriticality
are below design values.

4. Action: If these specifications are not met, additional analysis
and/or data must be presented demonstrating that the nonconformance
does not exceed safe operating limits before the spent fuel can be
placed in the cask for storage.

5. Surveillance: Prior to cask loading, the fuel selected to be
loaded shall have been reviewed to ensure that it is within the
cask-specific functional and operating limits. This information
shall be documented for each assembly to be loaded into the cask.

6. Basis: The design criteria and subsequent safety analyses of the
ISFSI and storage casks assumed certain characteristics and
limitations for the fuel that is to be stored.

Comments 110 and 13G questioned reference to nonconforming fuel
rods. Table ·3-4 shows the requirements, or "specifications", which
must be met by fuel stored in the TN-40, including maximum fuel
enrichment, maximum burnup, and minimum cooling time. There are no
Prairie Island spent fuel assemblies with broken fuel rods, and even
if there were, no such fuel would be placed into dry storage. Fuel
assemblies known or suspected to have structural defects SUfficiently
severe as to adversely impact fuel handling will not be placed into
dry storage, unless such assemblies are canned to provide a safe
handling configuration. Of all the Prairie Island spent fuel
assemblies generated to date, none of those which will be placed into
dry storage will require canning.

When spent fuel is eventually shipped offsite to an MRS or
repository, assemblies with damaged fuel rods may require canning or
further containment before being placed into the shipping cask. The
specific reguirements will depend on the shipping cask design and
then-current NRC regulations.

Casks:

1. Specifications: The spent fuel storage casks used at the ISFSI
shall meet the following requirements:
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- Cask surface temperature shall be less than 250 0 Fahrenheit. •
- The cask surface dose rate shall be less than 125 mrem per

hour.
- Removable surface contamination levels on the cask shall be

less than 1000 disintegrat~ons per minute per 100 square
centimeters (dis/min/l00cm ) from beta and gamma emitting
sources and 20 dis/min/100cm2 from alpha emitting sources.

- Maximum lifting height of a cask by a non-redundant lifting
device shall be less than 18 inches.

2. Applicability: These specifications are applicable to the TN-40
casks.

3. Objective: The objective is to ensure that the casks have been
loaded and handled in accordance with design basis criteria.

4. Action: If temperature, surface dose rates, or contamination
levels exceed limits, the cask shall not be transported to the
ISFSI. If maximum lift height is exceeded, the transport activities
shall be stopped and the cask lowered to within the acceptable limit.

5. Surveillance: The following surveillance measures will be taken
to ensure that the specifications are met:

- A minimum of 24 hours after cask loading and prior to moving
the cask to the storage pad, the surface temperature of the .)
cask shall be measured to ensure that it is within the
functional and operating limit.

- Prior to moving a loaded cask to the storage pad, gamma and
neutron measurements shall be taken on the outside surface
of the cask surface. These dose rates shall be less than
the surface dose rate limit.

- Prior to moving a loaded cask to the storage pad, the cask
removable surface contamination levels shall be measured to
ensure they are less than the contamination limits.

6. Basis:' The design criteria and subsequent safety analysis of the
TN-40 cask assumed certain characteristics and operating limits for
the size of the casks. This specification assures that those design
criteria are not exceeded.

Confirmation that the cask surface temperature is within the
prescribed limit will ensure that the cladding temperature of the
fuel assemblies is less than the maximum design basis temperature of
3400 Centigrade. This will protect the integrity of the spent fuel
stored in the ISFSI by ensuring that the thermal analyses are valid
for the fuel stored in the ISFSI.

Confirmation that cask surface dose and surface contamination levels
are below prescribed limits will protect employees against
occupational exposures by ensuring compliance with occupational dose
limits and ALARA principles. (ALARA principles are described in more •
detail in Appendix G of this document.) I
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Confirmation that cask lifting heights are within the prescribed
limit will protect the cask integrity and guard against uncontrolled
release of radioactive material by ensuring the thermal, criticality,
and radiological analyses remain valid following and accidental cask
drop.

Comment 5D raised several guestions about heat generation and heat
flow calculations. Spent fuel heat generation is not related to the
criticality of the array of spent fuel assemblies. The thermal
analysis of the cask design is done to show that the rate of heat
transfer from the spent fuel to the cask exterior will keep the fuel
rod cladding temperature below a maximum value of 340°C (644°F).
As given in Table 3.3-1 of the SAR, the maximum cladding temperature
under average storage conditions is 3140C (598°F), and a maximum
cladding temperature for very hot and sunny conditions is 336o~
~oF). The heat generated by spent fuel is a conseguence of the
radioactivity of the spent fuel. As the spent fuel becomes less
radioactive during its time in storage, its heat generation rate also
decreases. As the spent fuel heat generation rate decreases,
cladding and cask surface temperatures decrease.

Cask Internal Temperatures During Loading: The thermal analysis of
the TN-40 cask shows that it will reach thermal eguilibrium within 24
hours after it is sealed. During the vacuum drying step of the cask
preparation procedure, the cask internal temperature would be higher
than the eguilibrium temperature reached after sealing. This is
because there is no helium in the cask during vacuum drying, and the
helium contributes to the heat transfer from the fuel to the cask
walls. The effect of helium is to lower the fuel cladding
temperature by about 70°C. Therefore, the maximum fuel cladding
temgerature expected to be reached during vacuum drying is about
384 C (314, from preceding paragraph, + 70). This maximum
temperature would persist only until the subsequent step of the cask
preparation procedure, when the cask is backfilled with helium. A
fuel clad temperature of 384°C is not a concern for the brief
period in guestion; for comparison, the maximum allowable fuel
cladding temperature for transportation casks is about 500o~

criticality Design criteria: When an array of nuclear fuel
assemblies goes critical, a self sustaining chain reaction is
achieved. The parameter called k-eff must be egual to 1.0 before an
array of fuel assemblies could go critical. It is impossible for PWR
or BWR nuclear fuel assemblies to go critical without water. Because
the cask is sealed, and because the cask seal is above the highest
flood level, there is no credible event which would allow water
inside the cask. Nonetheless. the TN-40 cask is designed so that the
array of spent fuel assemblies in the cask would be subcritical
(i.e., k-eff less than 1.0) even if the cask interior were to become
filled with water,' The NRC requires spent fuel storage
configurations be designed so that k-eff does not exceed 0.95 under
normal storage conditions. The NRC has previously licensed storage
configurations for which k-eff does not exceed 0.98 under certain
off-normal and improbable circumstances. For comparison, reactor
cores must be designed so that insertion of all the control rods will
stop the nuclear reaction, and keff will be no greater than 0.98.
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The calculation of k-eff is performed using input data and computer •
codes which have been benchmarked against measured data. and methods
which incorporate additional margin to address calculational and
statistical uncertainties. In reviewing the cask design and
analysis. the NRC verifies that criticality calculations are
performed using approved methods and codes. Reactor core design and
criticality analysis are performed using essentially the same method
as is used for cask criticality analysis.

Cask Internal Helium Pressure:

1. Specification: The cask shall be backfilled with a helium cover
gas to a pressure of 20 ± 1 psia (5.3 ± 1 psig) at 77 0 Fahrenheit.

2. Applicability: This specification is applicable to the TN-40
casks.

3. Objective: The objective is to ensure that the cask is
backfilled with helium in accordance with design basis criteria.

4. Action: If internal pressure is not within specified limits, the
cask shall not be transported to the ISFSI.

5. Surveillance: Prior to moving a loaded cask "to the storage pad,
the helium pressure shall be measured to ensure it is within the
pressure limit. '" •

6. Basis: The thermal and pressure analyses performed for the cask
assume use of a cover gas. Compliance with this limiting condition
will ensure long term maintenance of fuel clad integrity. Periodic
testing is not required due to the reliability of the redundant
monitoring system.

Cask Leakage:

1. Specification: The cask leakage rate shall be less than 10-4
atmosphere per cubic centimeter per second.

2. Applicability: The specification is applicable to the TN-40
cask.

3. Objective: The objective is to ensure that cask leakage is
within limits assumed in the radiological dose calculations.

4. Action: If leakage is above the specified limit, the cask shall
not be transported to the ISFSI.

5. Surveillance: Prior to moving the cask to the storage pad, the
cask seal shall be tested using a helium leak detector to ensure that
the seal leak tightness is within the leakage limit.

6. Basis: Compliance with this limiting condition will ensure
long-term maintenance of cask integrity. Periodic testing is not
required due to the reliability of the redundant monitoring system.
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Additional surveillance and control measures:

ISFSI Safety Status: A visual surveillance of the ISFSI shall be
performed on a quarterly basis to determine that no significant
damage or deterioration of the exterior of the emplaced casks has
occurred. Surveillance shall also include observation to determine
that no significant accumulation of debris on cask surfaces has
occurred.

ISFSI Area Dose Rate: Thermoluminescent dose monitors located on the
ISFSI site fence shall be read quarterly.

Design Features: The ISFSI cask storage pads will be constructed of
reinforced concrete, with nominal dimensions of 36 feet by 216 feet
by three feet thick. The top of the concrete pad is at elevation
697.0 feet minimum, in order to ensure that non-borated water could
not get into the cask in the event of the maximum hypothetical flood.

Administrative Controls: The ISFSI will be located on the Prairie
Island plant site and will be managed and operated by NSP/Prairie
Island staff. The administrative controls shall be in accordance
with the requirements of the station Facility operating License and
associated Technical specification.

D.2 Long-term performance of the cask and its components:

The design of'the TN-40 cask is based on Transnuclear's experience in
the'design, development, testing, licensing, manufacture and
operation of dry storage and transport casks. Over ninety large
spent fuel transport casks, the predecessors to the TN-40, are
currently in use throughout the world. Transnuclear asserts that the
functional performance of these casks has been excellent and the
experience gained over the years has been incorporated into the TN-40
design.

Generally, the two largest factors in the corrosion of metallic
systems exposed to the environment are high temperatures and oxygen.
Industrial pollutants such as acid rain or atmospherically dispersed
chemicals (e.g., accidental releases of chlorine) have little short
term impact, and as a result, their effects, if any, are detected
over time, which allows inspections and preventive maintenance to
accommodate any impact they may have. In general, ~uch contaminants
have extremely low concentrations compared to threshold values for
damage over a period of 25 years.

Spent fuel storage casks are not made of delicate architectural or
SCUlptural materials. such materials can have chemical reactions
with industrial pollutants that, over prolonged periods, can cause
cracking and spalling. The metals 1n spent fuel storage casks do not
react in such a fashion with these pollutants.

since exposure to high temperatures and oxygen are the major threats
to metallic systems which are stored in the open, the design of the
TN-40 cask has been based upon protecting all metal surfaces from the
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oxidation that can result from such exposure. In addition, the •
neutron shield, which is made of a polyester resin, must also be
evaluated for its long term performance. The major cask system
components that could be sUbjected to environmental threats are the
cask body material, the cask internals, the cask sealing system, and
the neutron shield.

The design and analysis of the TN-40 cask are in accordance with the
American Society of Mechanical Engineer's (ASME) Boiler and Pressure
Vessel (B&PV) Code requirements for Class I components, such as
nuclear power plant reactor pressure vessels, which are expected to
operate under much more severe conditions during normal operation
than the TN-40 storage cask. The transient conditions to which a
reactor vessel is SUbjected are also much more severe than the
transient or off-normal conditions the storage cask will experience.
The cask, under normal conditions, experiences low loading conditions
(i.e., comparatively low pressure, low temperature and low thermal
gradients) over its lifetime which have an insignificant effect on
cask performance. Although the probability that a cask would
experience an accident, e.g., tornado missile, is low, it would
survive and remain functional because it is designed for accidents
with significant safety margins.

The design incorporates standard materials which have been used in
the nuclear industry for many years. The cask body and basket
materials are ASME B&PV Code materials. The basket poison (neutron •
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many nuclear power plants, as well as in other cask designs. Cask
internals are basically comprised of materials that are highly
resistant to oxidation. Additionally, even though the cask internals
are exposed to high temperature, the cask design incorporates a
method to preclude oxygen entry into the cask. The cask containment
vessel and the basket materials are made of high quality steels with
high alloy content (e.g., the basket has a large quantity of
stainless steel which is the main basket structural material). While
the containment vessel is a high alloy steel, over a long period of
exposure to oxygen under ideal conditions, it would still have a
tendency to form very thin layers of ferrous and ferric oxide. Even
though such oxide layers tend to be self-limiting (i.e., the
formation of the layer tends to retard further oxidation of the base
metal) and would have no material impact on the effectiveness on the
containment structure, it is always a design objective to take active
steps to control corrosion. Therefore, to prevent oxidation of the
containment vessel, it is clad with a non-oxidizing, metallic spray
(Zinc/Aluminum), which has a similar effect as galvanizing of metal
surfaces. The metallic spray, however, is a more stable and durable
coating than galvanization.

The defense-in-depth approach comes from the internal atmosphere that
is maintained within the cask which surrounds the non-oxidizing
cofathing and conta~nment vessel

t
•. Tlhle only t~me the,internal,surfa7es •.

o t e cask exper1ence a poten 1a y corrOS1ve env1ronment 1S dur1ng
loading in the spent fuel pool. This exposure lasts for only a few
hours and the pool water chemistry is very closely controlled to
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• minimize impurities. After the cask is loaded with fuel and removed
from the pool, it is drained. Before the cask is sealed, moisture is
removed through the use of a vacuum drying system to insure that
radiolysis of water that could occur in the high radiation fields
within the cask (e.g., the separation of water into its constituent
parts, hydrogen and oxygen) is held to minimal values. As a further
backup in the defense-in-depth, the cask is then backfilled with an
inert gas (helium) at a higher pressure than atmospheric to assure
that outside air cannot leak into the cask.

The cask sealing system is comprised of metallic seals which are
highly resistant to corrosion. Since the seals are non-ferrous,
their oxidation characteristics are even better than those of the
containment vessel. As with the containment vessel, the cask seals
are dried after the cask is loaded and are surrounded by the helium
atmosphere from both the backfilling of the cask and from the
monitoring system. The stability and performance of the metallic
seals have been demonstrated in both the laboratory and in actual
operation with a variety of applications.

The seal for the weather protective cover is made of an elastomeric
(non-metallic) material, with excellent corrosion and temperature
properties. This seal is not critical to the functioning of the cask
sealing system, but has been designed for both long life and easy
replacement.

The cask body is a~so a high quality steel which meets the
requirements for pressure vessel materials of the ASME code. The
cask body is sealed by structural welds around the containment vessel
so that air and water cannot come in contact with the outer wall of
the containment vessel or inner wall of the cask body. The external
surfaces of the cask body are also given a defense-in-depth treatment
to insure that oxidation of the cask body is minimized. This is
accomplished by coating the cask body with the same metal spray used
within the cask for the containment vessel. For added protection, a
rugged epoxy paint is applied on all body surfaces that are exposed
to the elements. The epoxy paint is routinely inspected for damage
and, where necessary, is repaired and repainted.

However, even without protective coatings, corrosion would not be a
problem in this environment and for this design. First, the outer
cask surface exposed to the environment is the gamma shielding, not
the fuel containment boundary. Secondly, the lid and top of the cask
are covered by the protective cover which could be replaced if
required. Third, the corrosion rate in air at the low temperature of
storage is insignificant. The depth of corrosion would be less than
2 mils in 100,000 hours at a temperature of 850 0 F, or less that 5
mils in 25 years. (One mil is equal to one-thousandth of an inch.)

Environmental conditions due to sun, rain, snow or sleet will have
little or no effect on the cask. The sun will cause temperature
changes, but because of its large mass and thermal inertia, the cask
response is very slow, resulting in small thermal gradients. The
effect of solar insolation, which is included in the thermal
evaluation, is not significant. Snow and sleet will melt due to the
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decay heat from the contained spent fuel assemblies. The cask has •
been evaluated to determine the effects of rain at 32 0 F on a hot
cask. The cask could sustain 22,000 such cycles (i.e., rain showers
twice a day for 25 years) without exceeding the design requirements.

The neutron shield is a non-metallic material and is, therefore, not
very sensitive to oxidation. Such material has been used as an
exposed, external surface on a number of Transnuclear transport cask
systems, and its performance, even in the presence of air, boric
acid, and much higher temperatures than in the TN-40, has been
excellent throughout two decades of service. The material is
sensitive to temperatures above 300oF, and, therefore, the design
of the cask must insure that the peak temperature of the shield is
less than this temperature. In the TN-40 design, the neutron shield
is sealed within compartments to assure that it is never exposed to
the environment. A significant ameliorating effect that is
conservatively omitted from consideration in the design of the
storage cask is that the cask temperatures (as well as radiation
levels) decrease over time as the spent fuel decays. consequently,
the neutron shield is realistically exposed to its highest
temperature only for a short time at the beginning of its storage
life.

The TN-40 storage cask and its components have been designed to
minimize the effect of environmental factors during prolonged storage
that could contribute to material degradation. The only components
-which have some degree of vulnerability (seals, bolts, overpressure •
system, etc.) can be replaced, if required, on the pad,or by moving i

the cask into the spent fuel building. These components are
monitored constantly to ensure their continued effectiveness.

Through the selection of appropriate materials which have been tested
and proven in operation, the use of mUltiple layers of protection,
and the performance of regular inspection and maintenance, the TN-40
cask will not experience reduced safety margins as the result of
exposure to environmental factors.

E. Storage Installation CISFSIl Description

1. Physical Description

The Independent Spent Fuel Storage Facility (ISFSI) proposed for the
Prairie Island plant would be located within the fenced plant
boundary, approximately 1500 feet northwest of the reactor
buildings. The ISFSI would cover about seven acres of land, in a
disturbed area now used for storage of earthen materials and
demolition debris. The functional part would consist of two concrete
pads (each 36 feet wide by 216 feet long, and 3 feet thick) upon
which the casks would be placed (up to 24 casks per pad, maximum
capacity). The two pads would be 100 feet apart. The casks
themselves do not require any sort of enclosure.

An eight foot high security fence would surround the pads at a
distance of 100 feet. The security fence would be ringed by a 20
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foot wide "isolation zone", which would be enclosed within an eight
foot nuisance fence. Double swing gates would provide access at only
one point in the containment. 10 feet beyond the outer fence, a 20
foot gravel road would be placed around the perimeter of the site so
it could be patrolled regularly. An earthen berm would' also be
constructed along the north and west sides of the ISFSI, to aid in
reducing the amount of off-site radiation which would be generated.
This berm would be approximately 70 feet wide at its base, 10 feet
wide at its crest, and approximately 16 feet tall. All these details
are shown in Figure 3-10, which is a schematic of the Prairie Island
ISFSI. The area would be well lit at all times. A 30 foot by 50
foot storage building is also planned for inside the security fence,
where the cask moving equipment would be stored, along with four
slightly contaminated intact spent fuel storage racks from the spent
fuel pool.

Comment 19T guestioned the integrity of the earthen berm. The
earthen berm will be formed of ordinary earth available on site or
from local suppliers. Grasses and landscaping will be planted on and
around the berm to resist erosion. NSP states that if any
significant erosion does occur, the berm will be restored by plant
staff. Even if a large section. or all, of the berm is washed away
from heavy rains or flooding, it could be restored in a matter of
days. Additional discussion is provided in NSP comment letter (10),
p. 4 •

Comment 13K sought more 'discussion on the concrete pad design and
integrity. The concrete pads are designed to be stable for the
lifetime of the storage installation. The earthen berm will be
formed of ordinary earth available on site or from local suppliers.
Grasses and landscaping will be planted on and around the berm to
resist erosion. The fill under the concrete pads will be the same as
is typically used for concrete foundations, and will consist of
sound, durable, granUlar material. Culverts and drainage pipes will
be located in the fill to provide the necessary drainage. An
earthguake or flood will not affect the functionality of the ISFSI
site or concrete pads. Refer to NSP's comment A.3, (Comment letter
#10), for discussion of flood effect on the earthen berm.

Comments 11E, 13G and 17B requested more information about the four
slightly contaminated spent fuel racks to be stored in the storage
building. The SUbject racks were last used in the Prairie Island
pool about 10 years ago. These racks are completely functional, and
have been stored on site for the last 10 years. The racks were
cleaned when they were removed from the pool, leaving them with low
levels of fixed contamination. When within the ISFSI, they would be
SUbject to a level of control and surveillance equivalent to that
applied to slightly contaminated items within the plant. The total
calculated dose due to ISFSI operations includes the contribution
from the racks, which is much smaller than from any single cask. NSP
does not believe there is any additional risk to storing these racks
in the ISFSI as compared to their current storage conditions in the
plant.
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2. security and monitoring of the ISFSI and casks:

security coverage for the ISFSI will be provided by the plant
security force. Access to the ISFSI will be very l~mited, and will
be controlled by the plant security force. The ISFSI will be
surrounded by with a security fence equipped with an intrusion
detection system wired to Plant Security's alarm stations. This
system wouid alert the plant security force in the event of an
unauthorized attempt to enter the cask storage area. Lighting and
video cameras installed along each side of the ISFSI fence will
assist the security force in monitoring the area surrounding the
ISFSI. The ISFSI perimeter will be patrolled by plant personnel at
least once per shift.

Monitoring of the casks themselves would be done at several levels.
The cask exteriors would be visually inspected periodically for signs
of weathering of the cask shell. Additionally, each cask is equipped
with a pressure monitoring system which will indicate a loss of
seal. It is important to ensure that air doesn't leak into the
cask. Air is not a desirable environment for spent fuel storage,
because of the potential for oxidation of the fuel cladding. Each
'cask monitoring system feeds into an alarm panel located outside the
ISFSI fence. This panel will indicate whenever any cask monitoring
system detects a loss of cask seal or the monitoring system itself
malfunctions.

The TN-40 monitoring system functions as follows:

Prior to placing the TN-40 cask on the storage pad, the pressure
inside the cask cavity is raised to about 2.0 atmospheres by
pressurizing it with helium. This assures that cask cavity
pressure is always above atmospheric during the storage period to
prevent the in-leakage of air which could be harmful to the fuel.

•

After the cavity is pressurized, an overpressure tank is
installed QD top of the lid. The tank is connected to the gaps
between the two metallic seals on the lid and lid penetrations.
The tank and the inter-seal gap are pressurized to about 6
atmospheres. This pressure is monitored by a transducer which
sends an electrical signal to the ISFSI monitoring panel. A
decrease in the pressure of the monitoring system would be
signalled by this pressure transducer. Since the helium in the
monitoring system is at a much higher pressure than that of the
cavity, any seal leakage would result in helium from the
monitoring system (non-radioactive) leaking either into the
cavity through the inner seal (if it has failed) or into the
space between the lid and the protective cover through the outer
seal (if it has failed). In either case, no leakage of
radioactive material from the cask to the environment would
occur.

For protection of the monitoring system from the environment, the • i

protective cover is fitted over the lid and monitoring system and
equipped with an elastomer (i.e., rUbber) seal. In the unlikely
event that unacceptable leakage were detected in the monitoring
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system and the leak occurred in an outer seal, the space between
this protective cover and the lid would trap the escaping
monitoring system helium, thereby retarding the drop in the
monitoring system pressure. This space between the protective
cover and the lid would also act to retain any material from
within the cask and retard cask depressurization in the highly
unlikely event that an inner seal, as well as an outer seal, were
to fail.

Comment 5C guestioned whether backup monitoring systems were needed
for the casks. The pressure monitoring systems on the casks are
designed in such a way that if they fail, they will fail showing that
a problem exists with the cask. This will trigger a response by
plant personnel, who will determine whether the problem is in the
cask or in the monitoring system, and then take appropriate measures
to correct the problem. The environmental monitoring of the ISFSI
will also serve to backup the casks' monitoring systems.

Comment 7B suggested that "Chapter 3. Section E. 2 .... should
include a description of the existing radiological monitoring
systems." NSP conducts a monitoring program at prairie Island as
reguired by the U.S. Nuclear RegUlatory Commission (NRC). The
results of the program are reported both to the NRC and to the
Minnesota Department of Health (MDH). The MDH conducts verification
monitoring for the NRC, and generally finds agreement between NSP's
reported results and their own findings. Appended to this response
document as Appendix U is Part 4.0 Results and Discussion, taken from
NSP's April 27, 1990 report to the NRC of their 1989 data from the
program. In addition, NSP states in the SAR that 16 additional
thermo luminescent dosimeters will be place around the ISFSI to
monitor that facility specifically. The results of this monitoring
will be folded into the annual radiological monitoring report.

F. Cask Loading and Movement to ISFSI

Receiving:

1. Unload empty cask and separately packaged seals at plant site.

2. Inspect the following for shipping damage: exterior surfaces,
sealing surfaces, trunnions, seals, accessible interior surfaces and
basket assembly, bolts, bolt holes and threads, neutron shield vents.

3. Install plug in neutron shield vent hole (threaded hole in the
top of the steel shell surrounding the resin which contains a
pressure relief valve during storage).

Comment 11F inquired about the purpose of the neutron shield vent
hole. The neutron shield material is a polyester resin, enclosed
in aluminum boxes and encased by the thin outer shell of the
cask. The cask surface temperatures will range between about 100
and 200°F. In this temperature range. the resin material
undergoes a small amount of off-gassing over the lifetime of the
cask. releasing minute guantities of helium, hydrogen and various
hydrocarbons. None of these gases are radioactive.
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4. Remove lid bolts and lid.

5. Install protective plate over cask body sealing area.

6. Attach lid seal to lid by means of six retaining screws.

Spent Fuel Pool Area:

1. Lower cask into cask loading pool.

2. Load preselected spent fuel assemblies into the 40 basket
compartments.

3. Verify identity of the fuel assemblies loaded into the cask.

4. Remove protective plate from cask body flange.

5. Lower lid and place on cask body flange over the two alignment
pins.

6. Lift cask to surface of pool and install lid bolts.

7. Connect drain line to quick-disconnect coupling in the drain
port.

8. Bolt special adapte~, with quick-disconnect coupling, to vent
port bolt holes.

9. Connect plant compressed air line to special adapter '
quick-disconnect coupling.

10. Pressurize cavity to force water from cavity through drain port
to the spent fuel pool.

11. Disconnect plant compressed air line and drain line from their
quick-disconnect couplings.

12. Move cask to the decontamination area.

Decontamination Area (Rail Bay):

1. Decontaminate cask until acceptable surface dose levels are
obtained.

2. Torque lid bolts using the prescribed procedure.

3. Remove plug from neutron shield vent and install pressure relief
valve.

•

4. Connect Vacuum Drying System (VDS) to vent port.

5. Evacuate cavity to remove remaining moisture using prescribed •
procedure.
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6. Break vacuum by closing vacuum valve and opening air valve to
admit dry air into the cavity.

7. Disconnect VDS at vent port and install vent port cover with seal
and bolts.

8. Connect Vacuum Backfill System (VBS) to quick-disconnect coupling
in the drain port.

9. Evacuate cavity to.10 millibar and backfill with dry helium ga~.

10. Pressurize cavity to about 2 atmospheres with helium.

11. Disconnect VBS at the drain port quick-disconnect coupling and
install drain port with seal and bolts.

12. Perform helium leak test of lid seals.

13. Remove overpressure port cover.

14. Install top neutron shield drum.

15. Install leak detection system with pressure transducers.

16. Torque the bolts using prescribed procedure .

17. Connect pressure transducers to pressure recorder.

18. Pressurize overpressure system (seal interspaces) with helium to
a pressure of about 5.5 atmospheres.

19. Perform leak test on overpressure system.

20. Check external surface temperatures using an optical pyrometer.

21. Check surface radiation levels.

22. Install protective cover with seal and bolts.

23. Load cask on transport vehicle.

24. Move cask to storage area.

Storage Area (ISFSI):

1-

2.

3.

• 4 .

5.

Unload cask from transport vehicle.

Position cask in preselected location on storage pad.

Check for surface defects.

Connect pressure instrumentation to monitoring panel.

Check that pressure instrumentation is functioning.
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6. Check surface radiation levels.

It will take about one week to complete the loading and installation
of a cask at an ISFSI. NSP proposes to place about seven casks into
service in the first two to three years of operation of the Prairie
Island ISFSI. Thereafter, casks will be placed into service only as
needed, at an anticipated rate of two per year.

Once in place at the ISFSI, the cask requires minimal surveillance
and maintenance. When the time for off-site shipment of spent fuel
approaches, NSP will investigate the possibility of obtaining NRC
approval to use these casks for transportation. If the storage casks
cannot be used for transport, spent fuel will be removed from the
storage cask using a reverse of the loading procedure. A cask would
be taken back to the plant, placed into the pool and the lid would
then be removed. The spent fuel assemblies would be taken out of the
storage cask and placed back into pool racks, and the storage cask
would be removed from the pool. The assemblies would then be
available to be loaded into a transportation cask.

G. Dry storage capacity Requirements

The dry storage capacity required at Prairie Island will depend on
several factors: the spent fuel generation rate, how long the plant
operates, when NSP can begin shipping spent fuel off-site to the u.s.
Department of Energy (DOE), and the rate of off-site shipment.

According to the current schedule for the DOE's spent fuel and high
level waste disposal program, the earliest a permanent repository
could be operational is 2010. The DOE could take spent fuel from
utilities before repository operation, if it receives congressional
authorization to build a Monitored Retrievable storage (MRS)
facility. Significant delays in this schedule may yet occur, further
slowing the federal project.

Four scenarios were developed for projecting the amount of additional
storage which would be needed. The following assumptions were used
to develop the first three scenarios:

1. Prairie Island spent fuel generation rate for 1994 and later.
is 72 assemblies per year.

2. Rate of spent fuel shipment to the DOE for the first 10
years of MRS or repository operation will follow the
schedule in the DOE Annual Capacity report.

3. Rate of shipment for the eleventh and later years of MRS or
repository operation is at least equal to the generation
rate.

The fourth scenario uses the first assumption, but does not take into
account any spent fuel acceptance by the federal government.
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The scenarios examined were as follows:

(A) Assumptions: MRS operational in 1998, repository in 2010.
Prairie Island unit 1 shutdown in 2013, unit 2 in 2014 (40
year life).

Results: Additional storage for 480 spent fuel assemblies
is needed, and can be met with 12 TN-40 casks. Dry storage
would only be needed through 2005.

(B) Assumptions: MRS or repository operational in 2010, 40 year
plant life.

Results: Additional storage for 1280 spent fuel assemblies
is needed, and can be met with 32 TN-40 casks. Dry storage
would be needed for about 3 years after plant shutdown.

(C) Assumptions: MRS or repository operational in 2025, 50 year
plant life (assumes a 10 year plant life extension granted
by the NRC).

Results: Additional storage for 2160 spent·fuel assemblies
is needed, and can be met with 54 TN-40 casks. Dry storage
would be needed for about 6 years after plant shutdown.

(D) Assumptions: No federal acceptance of spent fuel before the
plant is to be decommissioned, 50 year plant life .

Results: storage for 3546 spent fuel assemblies is needed,
and would require a total of about 90 casks. This number
cannot be specifically projected, due to the presence of
non-standard (either previously consolidated or damaged)
fuel currently in pool storage. Storage would be needed
until all fuel is accepted by the DOE.

Since the cost of acquiring the storage casks is expected to be the
major cost component of the ISFSI, the overall cost of the
installation will be determined largely by the number of casks
required. .

H. Nuclear Regulatory Commission License Process and Issues

NSP submitted in August, 1990, an application to the Nuclear
Regulatory Commission (NRC) for a license to build and operate the
Prairie Island ISFSI. This application contains information on cask
design and handling procedures, storage facility design, security
system design, a security plan, and plans for radiation protection,
surveillance and maintenance activities.

The NRC has been asked by NSP to approve the TN-40 cask as being
environmentally safe, based upon a determination that it meets the
requirements of Chapter 10 of the Code of Federal Regulations (10
CFR) , Part 72, with respect to design, operation and
decommissioning. The NRC must also approve the specific design of
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1.
2.

the proposed Prairie Island storage facility, which will use the •
TN-40, based upon a determination that the proposed facility is in
compliance with 10 CFR Part 72.

NRC licensing reguirements:

The Nuclear Regulatory Commission's requirements for the licensing of
independent storage facilities are covered under 10 CFR Part 72. In
the application NSP will be required to submit the information below.

a. A description and safety assessment of the site, to include
assessment of potential interactions between the ISFSI and the
nuclear power plant with which it shares the site.

b. A description and discussion of the ISFSI with special attention
to design and operating characteristics, unusual or novel design
features, and principal safety considerations.

c. The design of the ISFSI in sufficient detail to support the
findings in the license to be granted, including:

design criteria for the ISFSI,
design bases and their relationship to the design
criteria,
information relative to materials of construction,
general arrangement, and dimensions of principal
structures and descriptions of all structures, systems
and components important to safety.

d. An analysis and evaluation of the design and performance of
structures, systems and components important to safety, with the
objective of assessing the impact on the pUblic health and safety
reSUlting from operation of the ISFSI, including:

1. margins of safety during normal operations, and
2. adequacy of structures, systems and components provided

for the prevention of accidents and the mitigation of
their consequences, inclUding natural and man-made
phenomena and events.

e. The means for contrOlling and limiting occupational radiation
exposures and for maintaining exposures as low as is reasonably
achievable.

f. ISFSI features for design and operation which reduce to the
extent practicable radioactive waste volumes.

g. Identification and justification for the selection of those
SUbjects that will be probable license conditions and technical
specifications.

h. An operational plan for the ISFSI, including planned managerial •
and administrative controls, the applicant's organization, and
program for training of personnel.
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n.
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p.

If the proposed ISFSI design incorporates safety features not
previously demonstrated effective by prior use or widely accepted
engineering principles, a schedule must be submitted for
resolving any remaining safety issues prior to initial receipt of
spent fuel.

The technical qualifications of the applicant to engage in the
proposed activities.

Plans for dealing with emergencies.

A description of the equipment to be installed to maintain
control over radioactive materials in gaseous and liquid
effluents produced during normal operations and expected
operational occurrences, including:

1. an estimate of the quantity of each of the principal
radionuclides expected to be released annually during
normal ISFSI operations,

2. a description of the equipment and processes used in
radioactive waste systems, and

3. a general description of the provisions for packaging,
storage and disposal of solid wastes containing
radioactive materials. .

Analysis of the potential dose equivalent or committed dose
equivalent to an individual outside the controlled area from
accidents or natural phenomena events that result in the
releaseof radioactive material to the environment or from direct
radiation from the ISFSI.

A description of the quality assurance program for all ISFSI
components relating to safety.

A description of the detailed security measures for physical
protection.

A description of the program covering preoperational testing and
initial operations.

q.

•

A description of the decommissioning plan, including financing
and record-keeping.

An environmental report must also be filed which meets the
requirements of SUbpart A of 10 CFR Part 51. That environmental
report will cover environmental interfaces and impacts.

Comment 11K asks what are the state and federal administrative steps
necessary to switch from one (spent fuel storage) design to another.
This switch would come in response to NRC's non-approval of the TN-40
cask as proposed. At the federal level. minor modifications to the
cask design may be made as part of the approval process, with no
resulting changes in administrative procedures. The final approval
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would cover the final design. Should the TN-40 prove to be unable to
be approved, NSP would have to withdraw their current application and •
start over.

There are two options here. First, NSP could opt to submit an ISFSI
application which would include use of a cask which has already been
approved by the NRC, such as the TN-24. In this case, the plants'
operating license under 10 CFR Part 51 would be amended to include an
ISFSI, and a Part 72 license would not be needed. The ISFSI would
still be reguired to meet the same license requirements for sa.fety,
emission levels, etc. The second option would be for NSP to submit
another new cask design, which would mean that the process which is
now going on would be repeated.

At the state level, the Environmental Quality Board would need to
determine whether the change in casks creates a "significant
modification" to the project, in which case a Supplemental
Environmental Impact Statement would be prepared. If the project
were to change in a more radical way, such as shifting from dry
storage to enlarging the pool. it is likely that the environmental
review would be more extensive.

=

Comments 11M and 19Y urged continued state involvement in the
license process. This is now occurring through the state's
intervention in that process. An updated discussion of the
intervention is presented on page 2.1.

Anticipated schedule for license processing:

federal

•Application filed with NRC: August, 1990.

Initial cursory review by NRC staff. Notice of the application
pUblished in the Federal Register: October 19, 1990.

NRC will pUblish an Environmental Report on the proposed project six
to eight months after application: February-April, 1991.

License would be issued about 18 months after application: February,
1992.

Review of the license application will be handled by two groups.
Staff of the NRC will be responsible for procedural review.
Technical review of the cask and the environmental report will be
done by Lawrence Livermore Laboratories under contract to the NRC.

TN-40 licensing issues:

It is not likely that these will be known during the timeframe in
which this EIS is developing. Transnuclear, Inc. has postulated that
the following areas may be issues in TN-40 licensing: Properties of
selected materialS, containment material fracture toughness,
boron/burnup credit, conservative assumptions/initial conditions, and
conservative analysis methodology (e.g. approved codes, quality
assurance, elastic stress limits).
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Comment 13BB guestioned the procedure for and wisdom behind
recertification of the casks if they are still to be used beyond
their initial 20 year license. The DEIS states that the design life
of the TN-40 cask is 25 years, and the comrnenter states that this
should be a deciding factor in recertification. Recertification of
the casks would be decided by the Nuclear Regulatory Commission, and
NSP would need to show that the casks could continue to meet the
reguired storage conditions throughout the extended license period.
In the December 17 pUblic meeting on the DEIS in Red Wing, Laura
McCarten of NSP stated that the 25-year life is for the cask
monitoring system, which is designed to operate 25 years without
reguired maintenance. She noted that after that time, the monitoring
systems would need to be recharged or replaced. other casks
components would not be sUbject to similar aging.

Potential for licensing the TN-40 as a dual-purpose cask:

The NRC has established specific design criteria for casks used to
transport spent fuel; these criteria are found in 10 CFR Part 71.
Many of the transport cask design criteria are essentially the same
as storage criteria, but there are also significant differences. The
TN-40 cask design does not meet all the transport criteria, and so
could not get a normal transport license. However, Part 71 does give
the NRC the authority to allow limited use of such a cask with a
normal transport license. The NRC would select the special transport
measures it jUdges are necessary to provide an adequate margin of
safety. Also see discussion of dual purpose cask as an alternative
in Chapter 5.

References: Chapter 3

1. License application and supplemental information submitted by NSP
to the Nuclear Regulatory Commission on August 31, 1990.

2. Meeting notes and prepared material from Prairie Island EIS
workgroup meeting dated 4/3/90. Included a presentation by
NSP/Transnuclear on ISFSI operation and cask design.

3. Meeting notes from meeting with Laura McCarten and Donn Eiden
(both of NSP) on 5/30/90. Included discussion of NRC licensing
process.

4. Material provided by NSP in preliminary draft version of Scoping
Decision Document prepared as part of the EIS development effort,
dated 2/13/90.

5. Material provided by NSP in development of the final version of
the Scoping Decision Document as part of the EIS development effort,
dated 5/17/90.

6. Memo from Scot Johnson, Minnesota Department of Natural Resources
hydrologist on the Mississippi River System Team, to Gretchen Sabel,
Environmental Quality Board, dated 6/4/90, discussing flood potential
at proposed Prairie Island ISFSI.
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7. "Probable Maximum Flood study, Mississippi River at Prairie •
Island, Minnesota", 4/12/85, which was incorporated into the Updated
Safety Analysis Report as Appendix F.

8. Notes from June 26, 1990 Meeting of the Prairie Island EIS
Interagency workgroup.

9. Supplemental material provided by NSP. in 8/15/90 transmittal.

10. 10 CFR Part 72. Licensing Requirements for the Independent .
Storage of Spent Nuclear Fuel and High-Level Radioactive Waste.

11. Letter from Transnuclear, Inc, to Laura McCarten, NSP, dated
September 14, 1990.

12. Letter from Laura McCarten, NSP, to Robert cupit, EQB, dated
September 25, 1990.
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Figure 3-5

SPENT FUEL DECAY HEAT vs TIME
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Figure 3-6

SPENT FUEL RADIOACTIVITY vs TIME
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Sources:

DeSante, David F. and Geoffrey R. Geupel, 1987, "Landbird
Productivity in Central Coastal California: The Relationship to
Annual Rainfall and a Reproductive Failure in 1986" The Condor,
Vol 89:636-653.

Guthrie, John E. and Janet R. Dugle, 1983, "Gamma-Ray Irradiation of
a Boreal Forest Ecosystem: The Field Irradiator - Gamma (FIG)
Facility and Research Programs," The Canadian Field-Naturalist, Vol.
97:120-128.

sturges, F.W., 1968, "Radiosensitivity of Sona Sparrows and
Slate-colored Juncos," Wilson Bulletin Vol. 80:108-109.

Zach, Reto and Keith R. Mayoh, 1982, "Breeding Biology of Swallows
and House Wrens in a Gradient of Gamma Radiation," Ecology,
63(6):1720-1728.

Zach, Reto and Keith R. Mayoh, 1984, "Gamma Radiation Effects on
Nestling Tree Swallows," Ecology, 65(5) :1641-1647.

Zach, Reto and Keith R. Mayoh, 1986, "Gamma Irradiation of Tree
Swallow Embryos and Subseguent Growth and Survival," The Condor
Vol. 88 (1) : 1-10.

Comments 11G and 11H pointed out that it is likely that migratory
birds, most notably songbirds, do presently use the 10 acres of
grassland and woods, and that the figures on the heron rookery could
be out-of-date.

The DNR reports that the Great Blue Heron rookery located three miles
southeast of Prairie Island in the Cannon River Bottoms was reported
active as of May, 1990. At this time it contained at least 230
nests. No egrets were reported present.

A list of rare natural features within two miles of the Mississippi
River in the vicinity of the Prairie Island facility from the
Minnesota Natural Heritage Database indicated no reports of such
features within a mile of the proposed ISFSI site. The nearest
reported occurrence was a gopher snake (a species of special concern,
not considered threatened or endangered) seen a mile-and-a-half west
of the ISFSI site in 1984. Two sitings of bald eagles had been
reported to the Natural Heritage Foundation. one near the Lock and
Dam No. 3 in 1988 (two miles from the ISFSI site) and one near Round
Lake (a little more than four miles distant). All other reports of
rare features have been three miles away or more, most of these along
the Cannon River (predominantly wood turtles and red-shouldered
hawks). While not all observances are reported to the Natural
Heritage Database, and rare species may be present but not be •
observed, more detailed studies conducted in the vicinity of the
plant in earlier years did not indicate any species which would be J

threatened by the construction of the ISFSI. Plant and wildlife
populations within 1.5 miles of the Prairie Island plant were studied

4.4



•

•

during 1972-1979, with particular studies carried out on
Herons/Egrets, Doves/Grackles, and Bald Eagles within a much larger
area from 1974 to 1981.

Sources:

Minnesota Department of Natural Resources, wildlife section "Natural
Heritage Database Print-out: Rare Natural Features within Two Miles
of Mississippi River in the Vicinity of Prairie Island Nuclear
.Facility", February, 1991.

Memorandum from Bonnie Brooks, Nongame wildlife, Rochester Region,
Minnesota Department of Natural Resources, January 1991.
Water Bodies and Aguatic Resources:

Water Bodies and Aquatic Resources

Construction of the ISFSI will not impact local water supplies.
Concrete for the slab will arrive on the site ready-mixed. Drinking
water and water for the cleaning operations and fugitive dust control
(spraying) will be. transported to the site by truck. The portable
rest rooms provided during construction require no on-site source of
water. During clearing and excavation operations a temporary
drainage system may be constructed to collect the runoff into
temporary settling ponds. More permanent drainage will be installed
as soon as area excavations and backfill allow. This system will be
maintained to handle surface'drainage through the construction period
to minimize erosion.

The runoff will be directed to a natural swale which eventually leads
to the low marshland north o'f the plant property. The drainage
system will not alter the natural drainage patterns. Excavated
material and/or fill will not be dumped into existing water bodies.

other activities such as dredging, construction of shore-side
facilities (jetties, piers, etc.) or construction of cooling ponds
will not be done as part of the proposed project. As the
construction of the ISFSI involves no use or degradation of the
regional water, its impact on navigation, fish and wildlife
resources, water quality, water supply, and aesthetics should be
negligible.

socioeconomics:

A peak construction force of about 20 workers, including all
employees of contractors and their subcontractors working at the
site, is anticipated. Since local construction forces will be
utilized whenever possible, relocation of construction personnel
families and provisions for housing, transportation, and educational
facilities are not anticipated .

site preparation is scheduled to commence in October, 1991 and should
be completed by the end of· the year. Construction of the ISFSI,
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including concrete pouring, building erection and other related •
activities, is scheduled to begin in the spring of 1992. The ISFSI
is scheduled to be operational by February, 1993.

Fugitive Dust:

The fugitive dust emission associated with the construction of the
ISFSI would likely come from clearing, excavation, hauling of fill,
traffic on unpaved roads, grading, open burning of brush and timber,
and wind erosion of excavated materials. Fugitive dust control .
measures, such as watering of unpaved roads, will be implemented to
limit impacts on air quality to acceptable levels.

Noise:

Construction activities associated with the ISFSI, in particular
clearing, hauling of fill, compaction, and concrete pouring, will
generate noise. Noise produced during construction can potentially
impact construction workers, the surrounding community and the
surrounding wildlife.

By complying with all applicable OSHA (Occupational Safety and Health
Administration) noise regulations, the impact of noise on the
construction workers will be limited to acceptable levels. In the •
surrounding community, the closest'residence is over 1000 feet from
the ISFSI site~ This di~tance will provide some attenuation of noise I
levels resulting from construction. In addition, construction
activities will be limited to normal working hours. Accordingly"
construction noise impacts are expected to be minimal.

Displacement of resident fauna within the proposed ISFSI is likely to
occur due to construction activities which produce noise. Since
wildlife egress from the area immediately surrounding the
construction site is unrestricted, the construction noise impact on
wildlife is expected to be minimal.

Cultural Resources:

The area where the Prairie Island Plant is located is one of past
Indian and early French trader activity. Therefore, NSP commissioned
a thorough archaeological survey of the entire Prairie Island Plant
site area in the summer of 1967 prior to plant construction
activities. This survey, under the direction of Dr. Elden Johnson,
then Minnesota state Archaeologist, was conducted to assure that
construction activities would not destroy evidence of Indian and the
early French trader's activities. The. report from this study is
summarized below.

The 1967 survey found nothing significant in the immediate power •
plant or ISFSI area. However, at the south edge of the plant site,
the excavation team located eight Indian burial mounds of which they
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excavated five. The acid soil has apparently destroyed most of the
bones that might otherwise have been found. The mounds were
estimated to have been made between 500 BC and 800 AD.

The archaeological team also found signs of an Indian village (about
1000 feet by 400 feet in oval shape) at the south boundary of the
plant site. This Indian village, called the Bartron Archaeological
Site, is located partially on NSP property. NSP has designated that
portion of its plant site in which the Bartron village is located to
archaeological interests, both to preserve the Bartron site and to
make it available for future intensive field research. In February,
1971, the Bartron Archaeological site was added to the National
Register of Historic Places.

A number of other archeological and historic sites were found within
a five mile radius of the Prairie Island plant, but no more were
located within the plant boundary and so are not discussed herein.

Of special recreational interest is the Mississippi River Valley in
the vicinity of Red Wing and the Prairie Island Plant. This section
of the valley is about three miles wide and 340 feet deep. Typical
of old river systems, steep wooded bluffs rim the valley floor. The
main channel of the Mississippi River is a popular recreational spot
for sport fishing, boating, and water skiing.

Some picnicking occurs in the area as well. Picnic facilities have
been established by the Red Wing wildlife Protective League in a
region east of Diamond Island. In Wisconsin, two parks are presently
proposed to be developed, one on the Trimbelle River and one in the
Morgan Coulee region. Camping now occurs at commissary Point
campground, located directly southeast of the Prairie Island Plant.

The valley area' is also part of the Mississippi Flyway, used by
migratory birds. Through this area migrate large numbers of
waterfowl. The Gantenbein/Sturgeon Lake area seems to receive the
heaviest use. Extensive hunting of waterfowl does occur. The study
area also contains deer and upland game. Some hunting of this type
also occurs.

Two other areas of particular scientific significance are nearby.
Three miles downstream from the Prairie Island Plant there is a heron
rookery. In 1976 this rookery covered approximately 50 acres and
contained 154 nests. Most birds were great blue herons. Some
American egrets were also present. In addition, bald eagle
concentrations can be found within a five mile radius of the plant in
the winter months.

None of the historic, recreational or scientific areas noted will be
significantly impacted by the proposed project .

C. operation impacts

Land use and vegetation: Refer to discussion under "Construction
Impacts" .
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Wildlife:

operation of the ISFSI will have a minimal impact on the local
wildlife. Birds are not expected to roost directly on the casks due
to their high surface temperature. The fence which surrounds the
ISFSI will prevent access by larger mammals.

Water bodies and aquatic resources:

operation of the ISFSI will not require use of any water or aquatic
resources. Runoff from the site will be generated following
precipitation events. This runoff will not be contaminated with
radiaoactivity since the exterior of the casks will be decontaminated
prior to cask transfer to the ISFSI and the spent fuel pool racks
will be stored in the Equipment Storage Building where precipitation
will not fall upon them.

•

The radiological quality of the ground water on Prairie Island was
brought up in comments 3B and 8A. As a part of the Radiological
Environmental Monitoring Program at the Prairie Island plant, local
ground water samples are collected and analyzed for tritium. Tritium
is a radioactive form of the element hydrogen. It occurs in very
small amounts in nature. and is formed in nuclear power plants as a
by-product of power production. Tritium is also produced when
nuclear weapons are exploded. For this reason. tritium is present in
ground water supplies which were recharged from the 1940's through •
1970. For more information, see Alexander and Alexander, "Residence }
Times of Minnesota Groundwater", Journal of the Minnesota Academy of
Sciences, 1989.

The Prairie Island plant is allowed to discharge small amounts of
tritium to the Mississippi River, within guidelines established by
the Nuclear Regulatory Commission and the Environmental Protection
Agency. Wastewater flows into the discharge canal, and from there
into the main channel of the Mississippi River. Ground water flow on
Prairie Island appears to be generally from northeast to southwest,
or from the Mississippi River to the Vermillion River.

During routine monitoring, tritium has been detected in Prairie
Island ground water. The highest level found was 1870 pico-curies
per liter (pCi/l). This was in a residential well south of the
plant. between the discharge canal and the Vermillibn River. Lower
levels of tritium have been detected in other drinking water wells
and ground water seeps. The intial observation was made in November,
1989, and has been confirmed in subsequent sampling. The U.S.
Environmental Protection Agency allows drinking water to be consumed
which contains up to 20,000 pCil1 of tritium.

•
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The following discussion of the problem and remediation is taken from
an internal NSP memo from Fred Fey to Laura McCarten, dated January
31, 1991.

"While not certain that the Prairie Island Plant is the source of
the tritium found in ground water, NSP has identified a possible
pathway. The discharge canal where tritium is released 1S
located at a higher elevation than the nearby Vermillion River.
The wells found to contain low levels of tritium are located
between the discharge canal and the Vermillion River. It is
possible that water containing tritium is traveling through
ground water from the discharge canal to the Vermillion River.
In orger to minimize this potential source of tritium, NSP is
extending its discharge pipe to the end of the discharge canal.
When this project is completed, only a short portion of the
discharge canal would contain tritium during a release, thus
reducing the potential for any tritium from this source reaching
the ground water.

The discharge pipe extension project is expected to be completed
before spring of 1991. If this is the source of tritium in the
ground water, the tritium concentrations are expected to
gradually go down. NSP will continue sampling well water in the
vicinity to monitor ground water tritium concentrations. Results
of the sampling are included in an annual Radiological
Environmental Monitoring Program report."

sampling will also be conducted by the Minnesota Department of Health .
on a continuing basis.

Sources:

1989 Annual Radiological Environmental Monitoring Report; NSP report
to the Nuclear Regulatory Commission. Cover letter dated April 27,
1990.

January 11, 1990 letter from Donn Eiden, NSP to Jack Ditmore, Chair,
Minnesota Environmental Quality Board, discussing tritium found in a
residential well near the Prairie Island plant.

January 31, 1991 internal NSP memo from Fred Fev to Laura McCarten,
with updated information on the tritium in Prairie Island ground
water .
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Socioeconomic:

Operation of the ISFSI will require no additional personnel at the
Prairie Island plant, so there will be no employment impacts
associated with operation of the ISFSI.

A number of comments criticized the OEIS for failure to specifically
address impacts on the adjacent Prairie Island Mdewakanton Sioux
Indian Reservation (several oral comments and Comment 16A). There
was no willful intent to omit impacts on the Indian community. No
issues relative to the reservation were raised during the scoping­
process in early 1990, either through written comments or at the
pUblic meetings. The purpose of the scoping process is to identify
through pUblic participation the alternatives and impacts to be
included in the EIS. The Tribal Council received all mailings since
the beginning of the environmental review process, and proper notices
were provided in the media and by mail.

Nevertheless, concerns about the proposed project were voiced by
several members of the community and others outside of the
community. Comment letters were received from one resident of the
reservation (1) and from the attorney for the Tribal Council (lS).

Comment lSA refers to "technical and legal assistance", which, upon
reguest, can be provided by the EQB to Indian tribes pursuant to
Minnesota Statutes, section 1160.722. However, that statute was
designed to provide assistance in the event that a high level
radioactive waste repository was being sited in Minnesota. The
statute specifically excludes the on-site storage of spent fuel from
consideration. While it may be argued that some issues relevant to
the proposed ISFSI are not dissimilar from a repository, the intent
of the statute is clear.

Comment lSB reflects the opinion of the Tribal Council that the
proposed facility will cause certain diminishment of the Community
environment and culture, and is duly noted. Quantification of such
impacts is difficult at best, and necessarily relates to the
historical association of NSP and the reservation as neighbors since
the late 1960's. The reservation is immediately adjacent to the
plant and all traffic to the plant passes through the reservation.
While direct, adverse impacts are not anticipated by NSP, any
unanticipated offsite impacts could affect reservation resources
and/or residents because of its proximity.

The potential of a major accident reSUlting in large radioactive
releases from the casks was a concern in cOmments 1B, lSB, and 16B.
The primary concern is that the reseryation could become
uninhabitable and that the Indian community would bear a major
burden. While NSP and the NRC does not consider such a large release
from the dry cask facility to be credible, if the technology and
handling procedures are SUbject to massive failure for whatever
reason, the reservation could be affected.

The issue of compensation by NSP to the Indian community, raised in
comment lSJ, is inappropriate in an EIS. There are other means to
resolve this guestion.

4.10
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There is no available information to suggest that there will be
significant impacts on population levels and socioeconomics of the
reservation, as raised in Comment 19C and 19D. As noted in the DEIS,
the relatively small scale of facility construction may have minimnum
effects on adjacent residents. There is also no information basis to
estimate long term impacts resulting from residents or visitors to
the reservation being uncomfortable with the dry cask facility.
While it is suggested that business of the reservation's casino and
bingo may be diminished by public fear of the dry cask facility, it
would be speculation at this time to assume that. The NRC standards
are designed to protect the nearest individual (at the site
boundary), regardless of popUlation size of a nearby community.

Aesthetic imoacts were a concern of Comment 19E. The berm is
proposed to be as high as the casks, and when seeded and landscaped,
may be offensive to some residents, but will likely serve to screen
both the casks and other existing parts of the generating plant which
are presently unscreened. The additional security lighting required
for the dry cask facitlity will create additional illumination at
night.

other comments made bv parties interested in the Indian community are
found elsewhere in this FEIS under separate topics.

Comment 9C emphasized the impact of closing the Prairie Island olant
on the Red Wing community. Additional information was provided by
NSP in its comment letter (10), p. 3. Premature shutdown of the
plant would appear to have a significant adverse economic impact on
the Red Wing community.

Comment 13V emphasized the imoact on the area of building the ISFSI.
There is no information basis to assume there will be adverse
socioeconomic impacts on the area if the facility is built and
operated as proposed and regulated by the NRC. Studies would be
inconclusive and speCUlative.

Comment 13X raised the question of oossible negative effects on
property values due to the ISFSI, which would continue after the
plant would be dismantled. This commenter also urqed that the effect
on property values for miles around and downstream of Prairie Island
should be considered and accounted for.

None of the studies of house selling prices near nuclear power plants
have found any negative effects on property values. One such study
conducted in the area around Three-Mile Island reported a
gonsiderable drop in the number of house sales which lasted four to
eight weeks after the accident, but still found no negative effect on
prices near the plant. Studies using the same methods have found
negative effects on prices of property near airports, highways,
fossil-fuel burning power plants, landfills, and polluted bays.
Given the lack of evidence correlating negative property values with
nuclear power plants, there is little or no reason to expect that the
ISFSI would have negative effects on the value of properties
nearby. (For additional background, see Appendix K: Research on
Property Values)
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Sources:

Bjornstad, David J, and David P. Vogt, "Some Comments Relating to
Model Specification on "Effects of Nuclear Power Plants on
Residential Property Values" Journal of Regional Science
24(1) :135-136, 1984.

Galster, George C.. "Nuclear Power Plants and Residential Property
Values: A Comment on Short-Run vs. Long-Run Considerations" Journal
of Regional Science 26(4) :803-805, 1986.

Gamble, Hays B., R.H. Downing and O.H. Sauerlender, Effects of
Nuclear Power Plants on Community Growth and Residential Property
Values, Final Report NUREG/CR-0454, Nuclear Regulatory Commission.
1979.

Gamble, Havs B. and Roger H. Downing, Effects of the Accident at
Three Mile Island on Residential Property Values and Sales, Final
Report NUREG/CR-2063, Nuclear RegUlatory commission, 1981.

Gamble, Hays B. and Roger H. Downing, "Effects of Nuclear Power
Plants on Residential Property Values" Journal of Regional Science
22(4) :457-478, 1982.

•

Nelson, Jon P., "Three Mile Island and Residential Property Values:
Empirical Analysis and Policy Implications" Land Economics
57 (3) : 363-372, August 1981. •.

J
Payne, B.A., S. Jay Olshansky and T.E. Segel, "The Effects on
Property Values of Proximity to a site Contaminated with Radioactive
Waste" Natural Resources Journal 27:579-590, S 1987.

Webb, James R., "Nuclear Power Plants: Effects on Property Value" The
Appraisal Journal, April 1980, pp. 230-235.

•
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Fugitive dust:

Dust will be generated only
road surrounding the ISFSI.
surrounding vegetation, and
impacts.

Noise:

when vehicles operate along the gravel
This dust will be mitigated by

will not create any environmental

•

•

The only operational noise associated with the proposed action will
result from the transfer of spent fuel from the spent fuel pool
facility to the dry cask storage facility. This will only occur 48
times during the 20+ year life of the ISFSI with normal operations.
since the noise associated with this operation is expected to be
minimal, and the frequency of its occurrence quite low, no adverse
impacts are expected.

Cultural Resources:

Refer to discussion under "Construction Impacts".

Climatological Impacts:

operation of the ISFSI is not expected to affect the climate of the
region. As the cask surface temperature may approach 240 0

Fahrenheit, the air temperature. in the immediate vicinity of the
casks will be higher than the ambient temperature. The affected area
will be relatively small and localized. During rainy days,
precipitation may vaporize at the cask surface because of the
relatively high cask surface temperature.

In order to determine whether a cask-generated water vapor plume
would produce fogging, water vapor concentrations were calculated by
using the U.S. Environmental Protection Agency Industrial Source
Complex Dispersion Model. This analysis is presented in the
Environmental Report which was submitted to the Nuclear Regulatory
Commission as part of the ISFSI license application.

It was concluded that the fogging impacts due to the ISFSI casks at
the county road and location of the nearest residence would occur
less than one percent of all hours during both the May-October and
November-April periods. These results are conservative since the
analysis does not account for the relatively low probability of
simultaneous occurrence of the proper wind direction, ambient
temperature and precipitation conditions needed for cask induced fog
formation at the county road or the residence north of the site.

D. Protection from natural calamity

The storage casks must meet the same standards of protection from
natural calamity as the plant itself. The standards applied to the
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Prairie Island plant have therefore become the design basis for the •
casks. A detailed analysis showing how the casks would perform under
the design basis conditions is presented in the Safety Analysis
Report (SAR) which was submitted to the Nuclear Regulatory commission
as part of the ISFSI license application. The results of the
analysis are discussed below.

Tornado and wind loading:

The SAR presents calculations which show the wind speed needed to .
either move or tip the cask. The results show that a wind velocity
of 407 miles per hour would be needed to cause the cask to slide on
the ISFSI pad, and that a wind velocity of 549 miles per hour would
be needed to cause the cask to tip over. The maximum wind speed
recorded in Minnesota is 92 miles per hour and straight line winds
and tornados are estimated to reach 160 and 350 miles per hour,
respectively, which shows that the casks are adequately protected
from mishap from tornado and wind loading.

Tornado missiles:

The potential impact of two different tornado missiles was calculated
in the SAR. The first missile modeled was a 4000 pound automobile
which impacts the cask at 50 miles per hour, and the second was a
four inch by 12 inch by 12 foot hickory plank. The analysis in the •
SAR shows that the impact of either of these missiles would not be )
sufficient to tip the cask over, even if accompanied by tornado-force
winds. In both cases, some local damage to the neutron shield may
result, but containment of the fuel would remain secure."

Comment 11I reguested more information on missile impact. The outer
layer of the cask is comprised of a thin outer shell which encases
the aluminum cans containing neutron shield material (polyester
resin). The outer shell would be punctured if the cask were struck by
a tornado missile, resulting in some damage to the resin material at
the impact location. The damaged resin could be replaced, and the
puncture in the outer shell repaired. The steel containment layers
of the cask could not be penetrated by the tornado missile.

Flood impacts:

Due to the proximity of the plant to the Mississippi River, flood
potential and possible impacts must be taken into account in design
of the ISFSI as well as all structures at the Prairie Island plant.
Figures developed by the U.S. Azmy Corps of Engineers predict a 500
year flood elevation of approximately 690 feet. The ISFSI is
proposed to be built at an elevation of 693 or greater, and so
impacts from a 500 year flood event should be minimal.

Additional analysis done by NSP as part of their plant safety
analysis report describe the probable maximum flood which could ev~r

be experienced at Prairie Island. This is the hypothetical flood
that would result if all the factors that contribute to the
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generation of the flood were to reach their most critical values that
could occur concurrently. The probable maximum flood is derived from
hydrometeorological and hydrological studies and is independent of
historical flood frequencies. It is the estimate of the boundary
between possible floods and impossible floods. Therefore, it would
have a return period approaching infinity and a probability of
occurrence, in any particular year, approaching zero. The probable
maximum flood projected for the Prairie Island plant was determined
to have a flow rate of 910,300 cubic feet per second and to have a
corresponding peak stage of 704.1 feet.

If a flood of this magnitude were to occur, the lower half of the
casks would be standing in the flood waters. The lids and seals
would not be sUbmerged. Calculations of force upon the casks at this
point have shown that the casks would not tip over at the expected
flood veiocities, and so the containment and isolation of the spent
nuclear fuel would not be jeopardized. The drag force from the
probable maximum flood was calculated to be less than 20% of that
needed to cause the cask to slide or tip.

The probable maximum flood level used in the SAR was an elevation of
706.7 feet above mean sea level, with a water velocity of 6.2 feet
per second. This includes wave run-up The ISFSI would be sited and
designed such that the lowest point of potential leakage into the
cask is above the level of the probable maximum flood. For this
reason, no inleakage of water can occur. Also, the interspace
between the containment seals and the containment vessel cavity are
pressurized to approximately 6 atmospheres and 2 atmospheres,
respectively, to further preclude any possibility of water inleakage.

(The above referenced NSP analysis, "Probable Maximum Flood study,
Mississippi River at Prairie Island, Minnesota, Appendix F in Updated
Safety Analysis Report, December, 1985", is available upon request
from the EQB or for review at the Red Wing Public Library, the
Minneapolis Public Library or the EQB offices.)

seismic forces:

The analysis in the SAR shows that the design-basis earthquake would
not create sufficient forces to cause the casks to slide or tip.

Snow and ice loading:

The decay heat of the contained fuel will maintain the storage cask
outer surface well above 32 0 Fahrenheit throughout the cask service
life, including the end of life, even with an ambient outside
temperature of -20 0 Fahrenheit. Therefore, snow or ice will melt
when it comes in contact with the cask so that snow and ice loadings
need not be considered for the storage cask.

The temperature of the protective cover attached to the top of the
cask above the lid could fall below 32 0 Fahrenheit under certain
conditions and a layer of snow or ice might build up. A snow or ice
load of 0.35 pounds per square inch (corresponding to approximately
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six feet of snow or one foot of ice) could develop. However this •
load is insignificant to the TN-40 cask since the cover is a 0.38
inch thick toruspherical steel head which can withstand an external
pressure over 20 pounds per square inch. Therefore, the cover will
maintain its intended protective function under these snow or ice
loading conditions.

Lightning strike:

Lightning would not cause a significant thermal effect. If struck by
lightning on the lid, the electrical charge will be conducted by
paths provided by the lid bolts to the body. The lid metallic a-ring
seals can withstand temperatures of up to 600 0 Fahrenheit without
loss of sealing capability. It is not anticipated that lightning
could result in the seals reaching temperatures above these values.

Comment IlJ reguested additional discussion of a lightning strike.
The current from a lightning strike would be conducted along the
outside surface of the cask to the ground, because the cask would act
as a "Faraday Cage" just as cars or other structures with interior
volumes and external surfaces do. This is why no significant effect
on the metallic seals is expected, If a lightning strike did damage
either seal, the pressure monitoring system would detect and indicate
a loss of cask seal. In the event the cask seals are damaged. the
cask would be taken back to the plant to replace the seals. Ten
metal light standards, taller than the casks, are proposed to be •
installed around the periphery of the ISFSI. These would be more
likely to be struck by lightning than would the casks, and thus would
serve as lightning rods.

Thermal loading from temperature extremes:

In the SAR, the thermal analysis for normal storage concludes that
the TN-40 cask design meets all applicable standards. The maximum
temperatures calculated using conservative assumptions are low. The
maximum temperature of any containment structural component is less
than 303 0 F (1510 C) which has an insignificant effect of the
mechanical properties of the containment materials used. The maximum
seal temperature (242 oF, 117oC) during normal storage is well
below the 570 0 F long term limit specified for continued seal
function. The minimum assumed temperature of -400 F is also
inconsequential.to the packaging function.

The thermal analysis also considered accidental burial of the cask in
a medium that will not provide the equivalent cooling of na~ural

convection. The evaluation concluded that under the assumed
conditions cask seal failure would occur 60 hours after burial. The
SAR states that the ISFSI operating and emergency procedures will
consider this time frame in planning for recovery from an accidental
cask burial.
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E. Radiological impacts during loading and storage

Refer to Chapter 6 for a discussion of radiological impacts, which
has been significantly expanded from that in the Draft EIS.

Comment 4B reguested an explanation of how the surface dose rate of
each cask can be up to 125 mrem/hr and yet the use of the casks will
only increase the net radiation output from the plant to 4-6
mrem/year. The radiation emitted by the casks drops off rapidly with
distance. Table 7A-4 of the SAR shows this by giving calculated dose
rates radially around the cask; 57.5 mrmem/hr at contact, 30,0
mrem/hr at 1 meter's distance, 19.7 mrem/hr at 2 meters and 13.8
mrem/hr at 3 meters. At longer distances, the dose rate continues to
drop as distance increases. (The 125 mrem/hr figure guoted in the
comment comes from page 3.10 of the DEIS, which states, "the cask
surface dose rate shall be less than 125 mrem/hr." This is an
upper-bounding condition, and not the calculated dose rate. See
Chapter 6 for revised calulations.

Comment 7A suggested that a discussion of plant worker radiation
exposure be included. This can be found on pages 7.4-1 through
7.4-2, Tables 7.4-1 through 7.4-6 and Figure 7.4-1 of the SAR. Also
refer to Chapter 6 of this EIS. O'ff-site exposure would not be
affected by loading or decontamination procedures, since these all
occur within the Auxiliary Building. Transport of the loaded cask to
the ISFSI is about a one-hour operation, over approximately 2400 feet
of roadway entirely within the Prairie Island plant site boundary .
Since the cask will not be taken off site, no Part 71 approvals are
necessary. Off-site e~'posure during this period is included in the
analysis of total off-site exposure. It is not calculated separately
because it is not significant.

Comment 130 noted that the DEIS was inconsistent in the discussion of
radiation levels to be emitted by the ISFSI, citing discussions
provided on pages 4.9 and 4.14. This is clarified in the new Chapter
h

Comments 11L, 13L, and 4D related to "activation" of materials used
in construction of the ISFSI, or radiation-induced deterioration of
those materials. (Activation is the term applied to the process by
which initially non-radioactive materials are made radioactive by
prolonged exposure to neutron flux.) The following response was
provided by Northern States Power on January 31, 1991:

Cask materials do become slightly activated by the neutron
radiation emitted by spent fuel contained within. However,
because the level of neutron radiation emitted by spent fuel is
so low, there is essentially no effect on the structural
integrity of the cask materials. significant changes in the cask
material properties begin to occur after the material is exposed
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to a cumulative neutron exposure of 1019 neutrons per square
centimeter (n/cm2 ). The highest neutron level in the cask body
occu5s at the beginning of storage and is about 4x10
n/cm -sec. Assuming the neutron radiation level remains
constant instead of decreasing, the maximum 40tal neutron
exposure after 40 years would be about 5X10 1 n/cm2 . Thus,
after 40 years, the cask only experiences .005% of the threshold
value of significant material changes. Because of the shielding
provided by the cask, the neutron radiation experienced by the
rebar (reinforcing bars or rods) in the concrete pad supporting
the casks is less than that experienced by the cask materials, .
and there is no effect on the structural guality of the rebar.

The level of neutron flux outside the cask would not be great enough
to cause activation of any materials besides the cask itself. This
includes ISFSI construction materials and soils under the pads and in
the berm. The casks will be decontaminated to the greatest extent
possible at decommissioning (once unloaded), and then radiologically
assessed as to whether they can be sold as scrap or must be disposed
at a low-level radioactive waste landfill.

Comment 9H states that the ErS should mention the concept of
radiation hormesis. It is true that a number of scientists offer the
hypothesis that very low doses of radiation may actually be
beneficial, or hormetic. There are also a few scientists, such as
John Gofman of Lawrence Livermore National Laboratory, who believe
that low doses produce more cancer per unit of radiation than high
doses (thus exposing a million people to 5,000 millirem would still
cause fewer additional cancers deaths than exposing each of them to
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• 10,000 millirem, but the number of additional cancer deaths would be
reduced by less than half). Both are minority views among health
physicists. It is impossible to prove hormesis either true or false,
since there is no group of people in the world not exposed to natural
background radiation who could serve as a control in an experiment.

F. Accident impacts

The casks have been designed for safe storage of spent nuclear fuel
under a series of severe natural conditions described in part D of
this chapter. Since no release of radioactivity would De expected
under these conditions, no resultant doses would occur.

A munition barge explosion has been postUlated to occur at a location
on the river approximately 2600 feet from the ISFSI. This would
result in a pressure wave of 2.25 pounds per square inch at the
ISFSI, which would have no effect on the storage casks or spent fuel
contained within.

The Safety Analysis Report (SAR) which accompanied NSP's license
application to the Nuclear Regulatory Commission examined the
potential impact of several type of accidents which could result from
human error or mechanical failure. One accident which was examined
was the inadvertent loading of a newly discharge fuel assembly into a
cask designed for ten-year cooled fuel. To prevent this accident
from occurring, a final verification of the assemblies loaded into
the casks and a comparison with fuel management records will be
performed to ensure that the loaded assemblies do not exceed any of
the specified limits. Through this, appropriate and sufficient
actions will be taken to ensure that an erroneously loaded fuel
assembly does not remain undetected. In partiCUlar, the storage of a'
fuel assembly with a heat generation in excess of 0.675 kilowatts is
not considered credible in view of the mUltiple administrative
controls which will be enacted. For this reason, this was not
considered a credible accident and resultant doses were not
calculated.

The SAR states that there are no credible circumstances under which a
cask tip accident could be postulated to occur. It does, however,
also provide an analysis which examines the performance of various
casks feature should a cask tip accident occur. Th~se calculations
show that even if the cask were to tip over and crash onto the ISFSI
pad the cask confinement barrier would not be breached. Therefore,
no radioactivity would be released and no resultant doses would
occur.

The final accident scenario examined in the SAR is also not
considered credible. In this accident, a simultaneous failure of all
protective layers of confinement is postulated to occur by some
unspecified nonmechanistic means in the cask. An example of this
type of failure could result from an incident such as a cask dropping
50-60 feet during movement on the crane into the spent fuel pool area
of the Auxilliary Building. To prevent this type of accident
occurring, NSP is now modifying the Auxilliary Building crane to make
it single failure proof.
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Should this occur, only those radionuclides which occur in the •
gaseous state would escape from the cask. In the case of the fuel
which would be stored, Krypton-85 is the only element which would
escape. For the analysis, all of the Kr-85 gas is conservatively
assumed to be instantaneously released from the TN-40 cask. There is
no additional decay of Kr-85 in transit from the spent fuel storage
cask to the receptor and no credit is taken for personnel protection
due to any structure or system.

The maximum individual dose is assumed to be located at' the site
boundary where the least amount of atmospheric dispersion takes .
place. The dose results for this location are conservative for any
individual and may be reported as dose to an individual at the
nearest site boundary. In this calculation, the nearest site
boundary or maximum individual whole body dose for the loss of spent
fuel cask confinement is determined to be 0.07 rem. This dose is
well within the 5 rem criteria given in 10 CFR 72. 106(b).

Accidents during transportation of spent fuel were a concern for
several commenters. Comments 1B and 19F refer to the eventual
removal of spent fuel from the plant site, and comment 18C speaks to
the need to analyze possible transportation accidents involving the
TN-40 cask.

Transportation of the spent fuel from Prairie Island will not begin
until the federal government (Department of Energy, DOE) begins
accepting spent fuel either for storage at a Monitored Retreivable •
storage (MRS) facility or at a repository. The earliest this could
occur is in 1998, and it could be significantly delayed from that
point. The terms of the DOE contract which were negotiated with all
nuclear utilities reguire the DOE to provide transportation casks for
the spent fuel and to take title to the fuel at the plant gate,
assuming all liability for transportation of the fuel. There is no
transportation of spent fuel off site proposed as part of this
project. The fuel will only be moved within the plant site boundary
in sealed casks from the Auxiliary Building to the ISFSI, a distance
of approximately 2400 feet over haul roads engineered for handling
heavy eguipment like the cask transporter.

The DEIS discusses the possibility of using the TN-40 casks for
transportation of spent fuel off-site at some point in the future.
For this to occur, the TN-40 casks would need to be separately
approved by the Nuclear Regulatory commission (NRC) for
transportation of spent nuclear fuel, either by granting of a
transportation license or by special approval. In either case the
casks must meet both NRC and Department of Transportation standards
for safe transportation of high-level radioactive materials. This is
why an analysis of the use of the TN-40 casks for transportation
off-site was not included in the DEIS, In their comment letter on
the DEIS (letter #10. page 2), NSP states, "Before any Shipments are
made. NSP and the DOE will work closely with all plant neighbors, as
well as other affected communities and agencies. to involve them in
the planning and preparations." •
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Comment 80 asked about the what damage an airplane could cause if it
crashed into the ISFSI. This was seen by the commenter as an
increasingly probable event, especially if a second major Twin cities
airport is built in the south-Metro area. The following response was
prepared by Transnuclear, Inc., and submitted by Donn Eiden of NSP in
a February 4, 1991, transmittal.

'IAn airplane crash directly onto a TN-40 cask is an extremely
unlikely event, and so is not directly analyzed in the Safety
Analysis Report (SAR). The effect of a crash on the cask can be
assessed on the context of the analyses that have been performed
and of impact testing on similar large casks.

The actual effects on the TN-40 cask from the direct impact of an
aircraft would depend on two factors: the size of the aircraft
and its velocity on impact. Because a relatively light material,
aluminum, is used extensively in airplane construction, and
because airplanes have a small weight-to-volume ratio, their
impact effects on massive steel structures tends to be minimal.
This is because the kinetic energy of the crash is absorbed by
the body of the aircraft as it crushes during the impact.
Additionally, energy would be absorbed by the aircraft as a
result of tumbling and sliding during the impact.

For aircraft similar to small jets, the effects of the impact on
the TN-40 cask would likely be bounded by the effects of the
impact of an airborne automobile or hickory plank during a
tornado. These scenarios are discussed in sections 3.2.1.2 and
3.2.1.3 of the SAR. For larger aircraft, as are used for
commercial flights, the direct impact of the body of the aircraft
would likely cause the TN-40 to tip over, absorbing some of the
kinetic energy, but with most of the energy still being absorbed
by the aircraft. The only credible scenario for significant
damage to the cask is if a large jet engine and its turbine rotor
were to directly impact the cask. In such a case, the cask might
tip and the turbine rotor would likely penetrate the outer shell
and neutron shield, and perhaps even dent the gamma shield cask
layer. However, there would certainly be no penetration of the
innermost cask layer, which is the fuel containment shell.

G. Safeguards from theft, diversion or sabotage

The purpose of the security program for the ISFSI is to establish and
maintain a physical security program that has the capabilities for
the protection of spent fuel stored in the cask system. Since all
ISFSI procedures are performed within the plant site boundary of the
Prairie Island plant, security will be a less serious concern than it
would be for other alternatives which involve transporting the spent
fuel and casks off-site.

Additional information regarding the security program for the ISFSI
is contained in a separate document which is withheld from pUblic
disclosure in accordance with 10 CFR 2.790(d) and 10 CFR 73.21. This

4.21



document addresses the Physical Security Plan, Safeguards contingency •
Plan, and Training and Qualification Plan. It must be considered by
the Nuclear Regulatory Commission in making the license decision on
the ISFSI, and changes deemed necessary by that body to ensure
adequate protection from theft, diversion or sabotage will be made.

Spent fuei removed from light water reactors contains low enriched
uranium, fission products, plutonium, and other transuranium elements
(transuranics). owing to the special nuclear material in spent fuel,
safeguards for an independent spent fuel storage installation must ..
protect against theft and radiological sabotage and must provide for
material accountability.

The theft issue arises mainly from the plutonium component of the
spent fuel. Plutonium, when separated from other sUbstances, can be
used in the construction of nuclear explosive devices and therefore
must be provided with a high level of physical protection. However,
the plutonium contained in spent fuel is not readily separable from
the highly radioactive fission products and other transuranics and
for that reason is not considered a highly attractive material for
theft. Moreover, the massive construction of casks significantly
complicates theft scenarios. For these reasons no specific
safeguards measures to protect against theft are proposed other than
maintaining accounting records and conducting periodic inventories of
the special nuclear material contained in the spent fuel.

The NRC has carried out studies to develop information about possible •
adversary groups which might pose a threat to licensed nuclear
facilities. The results of these studies are published in
NUREG-0459, "Generic Adversary Characteristics--Sununary Report"
(March 1979) and NUREG-0703, "Potential Threat to Licensed Nuclear
Activities from Insiders" (July 1980). Actions against facilities
were found to be limited to a number of low consequence activities
and harassments, such as hoax bomb threats, vandalism,
radiopharmaceutical thefts, and firearms discharges. The list of
actions is updated annually in a NUREG-0525, "Safeguards Summary
Event List" (July 1987). None of the actions have affected spent
fuel containment and, thUS, have not caused any radiological health
hazards.

Despite the absence of an identified domestic threat, the NRC has
considered it prudent to study the response of loaded casks to a
range of sabotage scenarios. The study is classified. However, an
overview of the study is provided in the following paragraphs.

Being highly radioactive, spent fuel requires heavy shielding for
safe storage. Typical movable storage casks are of metal or
concrete, weigh 100 tons, and have wall thickness from 10 to 16
inches of metal or 30 inches of concrete. The structural materials
and dimensions enable the casks and vaults to withstand attack by
small arms fire, pyroteChnics, mechanical aids, high velocity
objects, and most forms of explosives without release of spent fuel.
After considering various technical approaches to radiological •
sabotage, the NRC concluded that radiological sabotage, to be
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successful, would have to be carried out with the aid of a large
quantity of explosives.

The consequences to the pUblic health and safety would stem almost
exclusively from the fraction of the release that is composed of
respirable particles. In an NRC ~tudy, an experiment was carried out
to evaluate the effects of a very severe, perfectly executed
explosive sabotage scenario against a simulated storage cask
containing spent fuel assemblies. The amount of fuel disrupted was
measured. The fraction of disrupted material of respirable
dimensions (0.005%) had been determined in a previous experiment.
From this information, an estimate of the airborne, respirable
release was made, and the dose as a function of range and other
variables was calculated. In a typical situation, for an individual
at the boundary of the reactor site (taken as 100 meters from the
location of the release) and in the center of the airborne plume, the
whole-body dose was calculated to be 1 rem and the 50-year dose
commitment (to the lung, which is the most sensitive organ) was
calculated to be 2 rem.

H. Decommissioning

The storage cask design concept to be utilized at the ISFSI features
inherent ease and simplicity of decommissioning. At the end of its
service lifetime, cask decommissioning could be accomplished by one
of the following options:

1. The intact TN-40 cask, including the spent fuel stored inside,
could be shipped to a suitable fuel repository for permanent
storage. Depending on licensing requirements existing at the time of
Shipment, placement of the entire cask inside a supplemental shipping
container or overpack would be considered.

2. The spent fuel could be removed from the storage cask and shipped
in a licensed shipping container to a temporary or permanent fuel
repository. If desirable, decontamination of the now-empty cask
could be accomplished through the use of conventional high pressure
water sprays to further reduce contamination on the cask interior.
The sources of contamination on the interior of the cask would be
crud from the outside of the fuel rods and the crud left by the spent
fuel pool water. The expected low levels of contamination from these
sources could be easily removed with a high pressure water spray.
After decontamination, the ISFSI cask could either be cut up for
scrap or partially scrapped and any remaining contaminated portions
shipped as radioactive waste to a disposal facility.

3. For surface decontamination of the storage cask, chemical etching
using hydrochloric acid or nitric acid can be applied to remove the
contaminated surface of the cask. Alternatively, electropolishing
can also be used to achieve the same result.

A cask activation analysis has been performed to quantify specific
activity levels of cask materials after years of storage.
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(Activation is the term applied to the process by which formerly •
non-radioactive materials are made radioactive by prolonged exposure
to neutron flux.) Based on the results of the analysis, the cask
materials will be only slightly activated by the low level neutron
flux emanating from the stored spent fuel. Consequently, it is
expected that after application of the surface decontamination
process as described above, the radiation level due to activation
products will be negligible and the cask could be scrapped. A
detailed evaluation will be performed at the time of decommissioning
to determine the appropriate mode of disposal.

Due to the leak tight design of the casks, no residual contamination
is expected to be left behind on the concrete base pad. The base
pad, fence, and peripheral utility structures are de facto
decommissioned when the last cask is removed.

The spent fuel pool at the Prairie Island plant will remain
functional until the ISFSI is decommissioned. This will allow the
pool to be utilized to transfer fuel from the storage casks to
licensed shipping containers for shipment off-site if this
decommissioning option is chosen.

Concern that the storage facility would become permanent was the
SUbject of Comments 8C, 13R, 15D, and 19X. NSP's proposal intends
that PI spent fuel will remain at the PI dry cask storage facility
until the DOE is ready to accept it, which is highly uncertain as
noted in the comments. NRC regulations mandate that all the support •
resources reguired for an ISFSI be maintained as a condition of the
license. The reguired support resources include staff and facilities
to provide security, radiation protection and maintenance services,
and a facility to allow removal of spent fuel from storage casks, and
loading of shipping casks. This facility could be the existing pool,
a new pool, or a new, dry, fuel handling facility. ISFSI licenses
are granted for a period of 20 years. If the need for dry cask
storage at PI continues beyond 2013, NSP would have to request a
license renewal from the NRC. Because this EIS and the PUC's
Certificate of Need decision will be based on a capacity of 48 casks,
any storage of casks beyond 48 would require additional state review
and approval. However, there are no specific state limitations on
how long the 48 casks (full facility) could be stored.

Prairie Island's current plant operating licenses expire in 2013 and
2014, but NSP may seek to renew the plant's operating licenses.
Decommissioning will commence after the plant is permanently shut
down. Spent fuel will continue to be stored in the spent fuel
storage pool for a period of a least five years after shutdown, to
allow an adequate cooling time before shipment of the assemblies
discharged from both reactor cores at shutdown. While the plant is
being decommissioned and while the pool is functional, the pool and
all the support resources required by the ISFSI will be available.
If, for example, NSP secures approval to extend plant operation to
2020, a total of about 3200 spent fuel assemblies will have been
generated. About 1900 assemblies will be in dry storage, and the •
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rest in the pool. If the DOE begins taking PI spent fuel in 2020,
NSP may elect to delay the completion of decommissioning for the
years necessary so that the pool can be used to transfer fuel into
shipping casks, rather than building a new facility to perform this
transfer. .

If the plant is shut down well before DOE fuel acceptance begins, NSP
would continue to maintain a Part 72 license for ISFSI operation, and
continue to provide all the necessary support resources. At that
time, NSP might elect to completely decommission the plant and build
a stand-alone facility for future cask and fuel handling. It is this
storage scenario which clearly goes beyond a "temporary"
characterization. This situation raises numerous questions about
life of the cask and its performance. The NRC would continue to
regulate operation of the ISFSI through its license and would be
responsible for assuring safe storage. Costs would be
proportionately greater over time: how the costs would be paid is as
uncertain as other elements of this scenario.

Comment 3A suggested that it was so unlikely that the DOE would ever
develop a repository that the ISFSI should be designed as a permanent
facilitv. While this may prove to be prudent in the future, current
contractural, regUlatory and political arrangements (and
uncertainties) are driving utilities' spent nuclear fuel'storage
decisions at this time. A rational for longer-term storage is
presented in the following excerpt from a journal paper entitled
"Disposal of High-Level Nuclear Waste: Is It Possible?", by Konrad B.
Krauskopf, a geologist at stanford University:

"Faced with this seemingly hopeless situation (development of a
federal repository), one is tempted to ask: Why is building a
repository so urgent? As long as the waste is not harming its
surroundings, why not for a time just leave it where it is? In
answer to this query, efforts to dispose of HLW in a hurry are
commonly justified on three grounds. First, waste kept in
containers near the earth's surface is always subject to massive
release by acts of nature--violent storms or earthquakes--or by
sabotage, or by carelessness on the part of those supposedly
watching over it. Second, if a method of disposal cannot be
demonstrated soon the nuclear energy industry is in deep
trouble: opponents can claim that waste is an insoluble problem,
hence that production of more should be stopped at once. And
third, in a more philosophical vein, the waste that we do not
dispose of now will remain as an unjustified burden for our
children and grandchildren to cope with. These arguments have
seemed convincing to the U·. S. pUblic but less so abroad. The
drive to get repository construction under way soon is stronger
in the United states than in most other countries.

The other side of the guestion, putting off disposal to an
indefinite future, can be defended with arguments that seem
equally good. For one thing, waste becomes easier to handle on
standing because its radioactivity steadily decreases. Also,
with the rapid progress of technology, we can expect that a
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half-century hence we will know more about the optimum design of •
repositories and about finding the best geologic locations. And
finally, leaving waste in storage near the surface keeps it
readily accessible, an advantage if sometime later a use is found
for some of its constituents. Considerations of this sort have
led most European countries to adopt a deliberate policy of
postponing final disposal of HLW for at least several decades.

In the United states it looks increasingly as if a choice between
these alternatives will be made for us automatically. At present
schedules no HLW will be put underground until 2010 and most
likely not until much later. By the time actual burial begins,
much of the waste will be more than 50 years old, as old as the
waste that is planned for later disposal in Europe. Despite
pushes by Congress to speed up the program and well-meant efforts
by DOE and other federal agencies to play their assigned roles, a
combination of pUblic dread of all things radioactive, of
technical disagreements about the safety of long-term burial. and
of disputes among the many federal and state agencies involved
has made it impossible to accomplish waste disposal quickly.

Perhaps this is not to be deplored. If indefinite postponement
is accepted as a necessary evil. the pace of the disposal program
can be made less frantic. and its continued delays will seem less
frustrating. The long and expensive effort to find a suitable
site and to ensure compliance with accepted standards of
radioactive release, discouragingly unproductive as it now
appears. will not have been in vain. The years of research have
taught us a great deal about repository construction and about
the behavior of radioactive elements in natural environments.
perhaps even about handling federal-state opposition. When a
decision is finally reached for us or our children to get
disposal started, this background of knowledge and experience
should make it possible to complete the job in short order,"

Comment 5A suggested that the facility be designed to accommodate
more than 48 casks. NSP has indicated that a life extension of the
plant and failure of the DOE to develop a repository would result in
a need for additional casks, and that many other uncertainties limits
planning beyond 48 casks. The key point is that the facility can be
expanded incrementally as needed, and within the standards and
regulatory perview of the NRC. The EQB has no authority to reguire
this design modification. The Public utilities Commission can
consider this option in the certificate of Need process.

I. Estimates of induced development

No significant induced development is expected to be associated with
the proposed project.
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The possibility that spent fuel from other nuclear plants would be
stored at the PI facility was raised in Comments lA, 13Y, 1300, and
190. NSP can only assure that it has no plans to store any spent
fuel at the ISFSI other than that from PI. The storage of only PI
spent fuel is the subject of this EIS and will be basis on which the
Minnesota PUC will be asked to issue a Certificate of Need and the
U.S. NRC to issue an operating license. Any future intent of NSP to
do otherwise will reguire additional approvals at the state and
federal level.

The suggestion in Comment 13EE that NSP will accept spent fuel from
other plants and also build a reprocessing plant is speculation.
This conjecture is beyond the scope of the EIS as an action that has
not been proposed, and, if proposed in the future, would be reviewed
in separate proceedings.

Comment 13FF makes a connection between increasing the amount of
spent nuclear fuel stored in Minnesota, and the state being drafted
to "host" a nuclear waste repository. It is possible that the fact
that Minnesota does have two nuclear generating plants, each with
spent nuclear fuel stored on-site (whether in pools or dry casks)
could make the state more attractive for such a facility. As the
commenter points out, Minnesota was considered as a host state for a
second repository until the Nuclear Waste Act Amendments were passed
by the U.S. Congress in 1987. This act dropped the second repository
program, and named Nevada as the host state for the first
repository. Nevada has no nuclear power plants. Nuclear power
plants across the nation are experiencing similar storage capacity
prohlems. and many of these as well are developing ISFSI's. Because
of these factors, the EIS will not address environmental impacts of
siting a nuclear waste repository in Minnesota.

J. Feasibility analysis

This is a feasible technology, in use at several nuclear power plants
in this country. The TN-40 cask has not yet been approved by the
Nuclear Regulatory Commission. If that body fails to approve the
cask, the project could still proceed by switching to another cask or
dry storage technology which is already approved.

K. Cost of project

NSP has estimated the cost of the proposed ISFSI project to be
between $35 and $40 million. This estimate includes costs of design,
licensing and review, facility construction, 36 casks, cask handling
equipment, and personnel through 2015 (Refer to Table 5-1).

Comment 13S raised questions about decommissioning costs. The cost
figure of $35 to $45 million does not include decommissioning costs.
NSP estimates these costs to be approximately $3.1 million in their
license application. These funds would be collected as part of the
plant decommissioning fund. Under the agreeement with the U.S.
Department of Energy, the DOE is required to provide the transport
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casks once they begin accepting spent fuel. therefore there will not ~
be added cost if the TN-40 casks proposed to be used for storing the
spent fuel cannot be used to transport the fuel. The costs of the
project under several storage need scenarios are given in Chapter 5.
Considerations and data sources used in developing cost figures are
provided in Appendix F.

L. Mitigation of identified impacts

The only impacts identified to be associated with the proposed
project are construction impacts. Following are the measures which
NSP proposes to employ to mitigate those impacts which were
identified.

Off-site radiation exposure reduction:

Refer to Chapter 6

Construction traffic control: Areas where construction traffic may
cause damage, such as undisturbed open spaces, will be avoided by
construction vehicle traffic. For woodland areas, vehicular traffic
will remain within the roadway, access corridor, or utility
rights-of-way. crossing stabilized drainage ways except at approved
stabilized crossing locations will be avoided.

Dust and particulate emission control: Dry weather wetting and/or ~

paving (graveling) of the heavily traveled construction roads will be ..,
performed to reduce dust generated by vehicular traffic when
necessary. Also, any fill hauled to the site will be wetted when
necessary •. Cleared areas will be seeded to provide a ground cover or
otherwise stabilized where necessary. Fuel burning equipment will be
maintained in good mechanical order to reduce excessive emissions.
Open burning of tree wastes resulting from site preparation will be
done in a manner to reduce the quantity of ash produced and to
minimize particulate emissions.

Noise control: NSP intends to minimize noise impact by providing
trucks and other equipment with standard noise control devices and
limiting construction activities to normal working hours.

Chemical waste management: During construction, chemical liquid
wastes will be deposited or discharged into tanks for salvage or
SUbsequent removal to appropriate off-site locations. Adequate care
will be taken to avoid handling or storing liquids in close proximity
to major drainage areas, thereby avoiding impact to surface waters.

Solid waste management: Construction scrap and debris will be
collected in designated on-site areas for salvage, incineration, or
burial.

site clearing: The site within the ISFSI fence will be cleared and
gravel placed in the area immediately surrounding the storage slabs. ~

Unmarketable timber and timber wastes may be burned. If so, bur~ing ..,
will be done in accordance with state regulations. Brush and tree
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limbs can be shredded and used as mulch for erosion control on spoil
disposal. Erosion in the construction area will be controlled by
providing drainage, intercept the berm ditches, controlling slope
angle, seeding, and use of mats and straw.

Excavation and soil deposition: The construction site will be
stabilized during construction. The spoil areas, used for storage
during excavation, will require particular attention. During and
immediately following the filling of each spoil area, the fill will
be graded to acceptable slopes to minimize potential erosion problems
before turf cover is established. until the turf has stabilized, the
disposal area maintenance will be performed to correct local areas of
excessive erosion or inadequate turf cover. The drainage from the
proposed spoil areas during and after construction will be designed
to follow natural drainage patterns.

REFERENCES (all new material: was inadvertently omitted from DEIS)
1. License application and supplemental information submitted by NSP
to the Nuclear Regulatory Commission on August 31, 1990.

2. Discussion with Laura McCarten, NSP, by phone on August 28 1990,
regarding number and types of trees proposed to be removed to
construct the storage facility.

3. Personal communication with Bruce Watson, former State
Climatologist, regarding wind speeds; September 1990.

4. Memo from Scot Johnson, Minnesota Department of Natural Resources
hydrologist on the Mississippi River Team, to Gretchen Sabel,
Environmental Quality Board, dated June 4, 1990, discussing flood
potential at the proposed Prairie Island ISFSI.

5. "Probable Maximum Flood study, Mississippi River at Prairie
Island, Minnesota," 4/12/85, which was incorporated into the Updated
Safety Analysis Report as Appendix F.

6. Notes from meetings of the Interagency Work Group for the Prairie
Island Dry Cask Storage EIS, held January through May of 1990.

7. "The TN-24 PWR Spent-fuel Storage Cask. Testing and Analysis",
EPRI. April, 1987.

8. "Technical Safety Analysis Report for TN-24 Casks", approved by
the NRC July, 1989.

9. Krauskopf, Konrad B., "Disposal of High-Level Nuclear Waste: Is
It Possible?" science, Vol. 249;1231, September 14, 1990 .

4.29


