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Beyond Nuclear
6930 Carroll Avenue, Suite 400, 7013 JAN- 2 PM 12" 38
Takoma Park, MD 20912
Tel: 301.270.2209 Fax: 30o.270.4000
Email: info@ beyonn d__..ar.,9rg.
Web: www.beondnuclear.org C ED

January 2, 2013

Re: Docket ID NRC-7o12-o246

Dear Ms. Bladey,

Please find attached the title page and ten additional pages from a Nov. 20o9 GAO report re:
Nuclear Waste Management. As part of its Nuclear Waste Con environmental scoping, I
request NRC consider the many problems, challenges, costs, risks, and liabilities spelled out
by GAO in this report concerning long-term on-site storage of irradiated nuclear fuel, as in dry
casks.

GAO lists the potential for structural degradation of irradiated nuclear fuel over time, "such
as the potential fracturing of the structural assemblies, possibly increasing the risks of
release. If the waste has to be repackaged, for example, the process may require additional
safety measures." Actually, this point was brought to GAO's attention by NRC itself, all the
more reason for such concerns to be included in this Environmental Impact Statement.

GAO also reports on the fact that "On-Site Storage Poses Legal, Community, and Technical
Challenges that Are Likely to Intensify over Time."

And GAO's section entitled "Cost Ranges for On-Site Storage Will Vary Depending on Waste
Volume, Final Disposition and Duration of Storage" estimates that loo years of storage for
over 150,000 metric tons of irradiated nuclear fuel could cost up to $34 billion (in Year 2009
dollar figures). Storage of 153,000 metric tons of irradiated nuclear fuel, with repackaging
every loo years, could cost up to $2•5 billion over the course of 500 years. Over 1,ooo years,
the price tag could rise to $548 billion. Over 2,ooo years, the costs could rise to $954 billion.

All of the sections of this GAO report I would like you to include in the scope of the EIs, I have
marked with bold marker pen (sometimes sections continue onto the next page from the
GAO report, which I have Indicated).

Thank you for considering my comments.

Sincerely,

Kevin Kamps, Radioactive Waste Specialist
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On-Site Storage
Would Provide an
Intermediate Option
with Minimal Effort
but Poses Challenges
that Could Increase
Over Time

On-site storage of nuclear waste provides an intermediate option to
manage the waste intil the government can tAke possession of it, requiring
minimal effort to change from what the nation is currently doing to
manage its waste. In the meantime, other longer term policies and
strategies could be considered. Such strategies would eventually be
required because the on-site stor aqpj tanative woo 311l not 11ini-,a ton ---
"AA FT nlA;pl 6t--- Some exp~erts qb~elieve thtlegal,

comrnity, and technica. challenges associated with on-site storage will
intensify as the waste remains on site without plans for final disposition
beca-use, for example, communities are more likely to oppose
recertification of on-site storage. The estimated cost to continue storing
153,000 metric tons of nuclear waste on site for 100 years range from, $13
billion to $34 billion, and tota.l costs would range from $20 billion to $97
billion if the nuclear waste is stored on site for 100 years and then
disposed in a geologic repository.

On-Site Storage Would
Require Minimal Near-
Term Logistics and Provide
Time to Decide on Long-
Term Waste Management
Strategies

Because of delays in the Yucca Moumtain repository, on-site storage has
continued as the nattion's strategy for managing nuclear waste, thus its
continuation would require minimal near-term effort and allow time for
the nation. to consider alternative long-term nuclear waste management
options. This alternative maintains the waste in a configuration where it is

-Fe environnient wI.Tnou, the need for active institutional controls
some form of final disposal woulid be required, even if some of the waste
were reprocessed.

The additional time in on-site storage may also make the waste safer to
handle because older spent nuclear NOel and high-level waste has had a
chance to cool and become less radloactive. As a result, on-site storage
could reduce transportation risks, particularly in the near-term, since the
nuclear waste would be cooler and less radioactive when it is finally
transported to a repository. In addition, some experts state that older,
cooler waste may provide more predictability in repository perf A_
and be some degree saferhanh

more safý&Wir thefuture also
depends on. otherfators, including how the waste or waste packages
might degrade over time. In particular, NRC stated that there are many
uncertainties with the behavior of spent nuclear fuel as it ages, such as
potential fracturing of the structural assemblies, possibly increasing the I
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Colt
.rtqls of release. If the waste has to be repacke, for examle, the-JProcess may requie additional W,•ety measure.mo.e I , a.,,.uet

,.quonluig to bw•.. - a J,,N" I,,=•e more equitable than

consolidating it in one or a few areas. As a result, the waste, along with its

associated risks, would be kept in the location where the electrical power

was generated, leaving the responsibility and risks of the waste in the

communities that. benefited from its generation.
mmW

On-Site Storage Poses
Legal, Community, and
Technical Challenges that
Are Likely to Intensify over
T7me

*1

ith on-site storage of DOE-managed spent nuclear foel and high-level
waste, DOE would have difficulty meeting enforceable agreements with

states, which could resilt in significant costs being incurred the longer

spent numlear fuel remai-ns on site. In addition to Idaho's agreement to

impose a penalty of $60,000 per day if spent nuclear fuel is not removed
from the state by 2035, DOE has an agreement with Colorado stating that if

the spent fuel 4 Fort St. Vrain is not removed by January 1, 2035, the

government will, subject to certain conditions, pay the state $15,000 per
day until it is removed. Other states where DOE spent nuclear fuel and

high-level waste are currently stored may seek similar penalties if the

spent fel and waste remain on-site with no progress toward a permanent

repository or centralized storage fCacility.

A second challenge is the cost. due to the government's possible legal
liabilities to commercial reactor operators. Leaving waste on site under
the responsibility of the electric power companies does not relieve the
government of its obligation.to take custody of the waste, thus the liability

-debt could continue to moxmt. For every year after 2020 that DOE fails to
take c.stody of the waste in accordance with its contracts with the reactor
operators, DOE estimates that the government, will continue to accumulate
up to $500 million per year beyond the estimated $12 billion in'liabilities
that will have accrued tip to that point; however, the outcome of pending

litigation could substantially affect the government's total liability." The
government will no longer incur these costs if DOE takes custody of the
waste. Some representatives from industry have stated that. It is not
practical for DOE to take custody of the waste at commercial reactor sites.
Moreover, some electric power company executives have stated that their

ratepayers are paying for DOE to provide a geologic repository through

"0Legislative action. by the Congreos could also affect the amount of compentis±on tihe
government tultdmately pays to the reactor operators. Por example, the Congress could
amend NWPA to change contract provisions that would be applicable to newiy consrucra.d
reactors.
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their contributions to t he Nuclear Waste Fund, and the executives believe
that simply taking custody of the waste is not. sufficient. A DOE official
stated that if DOE were to take custody of the waste on site, it would be a
complex undertaking due to considerations such as liability for accidents.

Third, continued use of on-site storage would likely also face community
opposition.. Some experts noted that, without progress on a centralized
storage facility or repository site to which waste will be moved, some state
and local opposition to reactor storage site recertification will increase,
and so will challenges to nuclear power companies' applications for
reactor license extensions and combined licenses to construct and operate
new reactors. Also, experts noted that many commercial reactor sites -are
not suitable for long-term storage, and none has had an environmental
review to assems the impacts of storing nuclear waste at the site beyond
the period for which it Ls currently licensed. One expert noted that if on-
site storage were to become a waste management policy, the long-term
health, safety, and environmental risks at each site would have to be
evaluated. Because waste storage would extend beyond the life of nuclear
power reactors, deconumissioned reactor sites would not be available for
other purposes, and the former reactor operators may have to stay in
business for the sole purpose of storing nuclear waste.

Finally, although dry cask storage is considered reliable in the short term,
the longer-term costs, maintenance requirements, and security
requirements are not well understood. Many experts said waste packages
will likely retain their integrity for at least 100 years, but eventually dry
storage sys.ems may begin to degrade and the waste in those systems
would have to be repackaged. However, commercial dry storage systems
have only been in existence since 1986, so nuclear utilities have little
experience with long-term system degradation and requirements for
repackaging. Some experts suggested that only the outer protective cask
would require replacement, but the inner canister would not have to be
replaced. Yet, other experts said that, over time, the inner canister would
also be exposed to environmental conditions by vents in. the outer cask,
which could cause corrosion and require a total system replacement. In
addition, experts disagreed on the relative safety risks and costs
associated with using spent fuel pools to transfer the waste during
repackaging compared to using a dry transfer system, which industry
representatives said had not been used on a commercial scale. Finally,
future security requirements for extended storage are uncertain because
as spent nuclear waste ages and becomes cooler and less radioactive, it
becomes less lethal to anyone attempting to handle it without p.rotectlve
shielding. For example, a spent nuclear fuel assembly can. loselitearly 80
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percent of its heat. 5 years after it has been. removed from a reactor,

thereby reducing one of the inherent deterrents to thieves and terrorists
attempting to steal or sabotage the spent nuclear fuel and potentially

Cost Ranges for On-Site As shown in table 5, our .models generated cost ranges from $20 billion to

Storage Will Vary $97 bilion for th.e o~n-site storage of 153,000 metric tons of spent nuclear

Depending on Waste fuel and high-level waste for 100 years followed by geologic disposal. For
Volume, Final Disposition nly on-site storage for 100 years without disposal, costs would range from
V$10 billion to $26 billion for 70,000 metric tons of waste and from $13ad Dur o obillion to $34 billion for 1.53,000 metric tons of waste. On-site storage costs

would increase signi-ficantly if the waste were stored for longer periods--
storing 163,000 metric tons on site for 600 years would cost from 934
billion to $225 billion-becau-e it would have to be repackaged every .100
years for safety. The on-site storage moodel scenarios include the costs of
on-site operations required to package the waste into dry caniser storage,
build additional dry storage at the reactor sites, prepare the waste for
transportation, and operate and maintain the on-site storage facilities.

Most of the costs for the first 100 years would result from the initial
loading of materials into dry storage systems. (See app. IV for ifornnation
on our modeling methodology, assumptions, and results.)

Table 5: Estimatedi Cost Range for Each On-site Storage Scenario

Dollars In billions

Period 2009 present value
On-site storage scenario covered" estimate range

Storage of 70,000 metric tons 2009 t 2108 $10 to $26
(100 years)

Storage of 153,000 metric tons 2009 to 2108 $13 to $34
(100 years)

Storage of 153,000 metric tons, with 2009 to 2240 $20 to $97
disposal in a permanent repository (232 years")
after 100 years
Storage of 153,000 metric tons with 2009 to 2508 $34 to $225
repackaging every 100 years (500 years)

Souma: GAO an&ydc of daM proVided by nu•,ear waste mantpfai s"' axpam nnd DOG.

"See ippendlx IV for an explanation of the periods covered by the scenarlos,

'This period was chosen to capture costs of the hypothetical geologic repository through closure.

ActUal on-site storage costs may be more or less t~han these cost ranges if a
different on.-site storage scenario is implemented. For example, to keep it
distinct from the centralized storage models, our onAsite st.orage models

r~ean C 4 a A.1-AWJL U-%
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ICOV¢dI.
assume that there would be no transportation or consolidation of waste

between the reactor sites. However, several experts .noted that in an actual
on-site storage scenario, reactor operators would likely consolidate their

waste to make operations more efficient and reduce costs. Also, as with

the centralized storage alternative, costs for the on-site storage scenario
that in.clu.des geologic disposal could differ for a repository site. other than
Yucca Mountain or for additional waste management technologies.

Finally, our models did not include certain costs that were either location-
specific or could not be predicted sufficiently to be quantified for our
purposes, which would make the actual costs of on-site storage higher
than our cost ranges. For example, the taxes and fees associated with on-
site storage could vary significantly by state and over time. Also,
repackaging operations in our 500-year on-site storage scenario would
generate low-level waste that would require disposal. However, the
amount of waste generated and the associated disposal costs could vary
depending on the techniques used for repackaging. Finally, .he total
amount of the government's liability for failure to begin taking spent

nucJear fuel for disposal in 1998 will depend on the outcome of pending

and future litigation.

Like the centralized storage alternative, the funding source for the on-site
storage alternative is uncertain. Currently, the reactor operators have been
paying for the cost to store the waste, but have fried lawsuits to be
compensa~ed for storage costs of waste that the federal government was
required to take title to under standard contracts. Payments resulting from
these lawsuts .have come from the Department of the Treasury's judgment
firnd, which is funded by the taxpayer, because a court determined that
the Nuclear Waste Fund could not be used to compensate electric power
companies for their storage costs. Without legislative or contractual
changes%-such as allowing the Nuclear Waste Fund to be used for on-site
storage-taxpayers woutld likely bear the ultimate costs for on-site
storage. J

Concluding eveloping a long-term national strategy for safely and securely managing
the nation's high-level nuclear waste is a complex undertaking that must

Observations balance health, social, environmental, security, and financial factors. In

addition, virtually any strategy considered will face many political, legal)
and regulatory challenges in its implementation. Any strategy selected will
need to have geologic disposal. as a final disposition pathway. In the case
of the Yucca Mountain repository, these challenges have left the nation

with nearly three decades of experience. In moving forward, whether the
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Appw.ndix IV: Modelingi Methodolop,
Ageutwi~pflonA, and Results

I ---
Figure 7- Soenarlo and Cost Time Frames for the Centralized 70,000 Metric Ton Model
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Model III: On-Site Storage
(153,000 metric tons)

We developed this model under the asqsumption that total existing and
newly generated nuclear wastWe by the private sector and DOE would be
163,000 metric tons. The stream of new waste ready to he moved to dry
storage would continue through 2065. In general, the costs include the
following:

Initial costs, which include cosxts of casks, costs for loading of casks, cost
of loading campaigns, and operating and maintenance costs by three types
of nuclear sites, i.e., operating sites with dry storage, decommissioned
sites with dry storage, and decommissioned sites with wet storage. The
uncertainty ranges for these costs were from plus or minus 5 percent to
plus or minus ,50 percent, depending on specific cost variable.

" Repackaging costs, which include the costs for casks; construction of
transfer facilities, site pools, and other needed infrastruct.ure; and
repackaging carripaigns. Because these costs are first incurred after 100
years and then every 100 years thereafter, they are included only in the
model scenarios covering more than 100 years. The uncertainty for these
costs range from plus or minus 10 percent to plus or minus 50 percent,
depending on the specific cost variable.

" Dry storage pad costs, including initial costs when dry storage is first
established, as well as replacement costs. Because the replacement costs
are first incurred after 100 years and then every .00 years thereafter, they
are included only in the model scenarios covering more than 100 years.
The cost of these pads, collectively referred to as independent spent fuel

PAge 68 GAO-I.O-" NitceeA Wo~te Meaoemcnt
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Appendix IV: Modeling Methodologyv,
Anmmuptione, &ad RennltA

C

storage installations, include costs related to licensing, design, and

construction of dry storage. The independent spent nuclear fuel sw;orage

installation costs have an uncertainty range of plus or minus 40 percent.
I

Figure 8: Scenarios and Cost Time Frames for the On-Site 153,000 Metric Ton Models
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Model IV: On-Site Storage
(70,000 metric tons)
Model IV. On-Site Storage
(70,000 metric tons)

We developed this mode) under the assumption that total existing and
newly generated nuclear waste by the private sector and DOE will be
70,000 metric tons. The stream of new annual waste ready to be moved to
dry storage will continue through 20.30. The cost categories and
uncertainty ranges assumed for this storage alternative are the same as
th•eq for the on-site model for storing 153,000 metric tons for 100 years.
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Aiplendix IV- Modeling Metbodoiogy,
Aswuipdona, and Reonksi

Figure 9: Scenario and Cost Time Frames for the On-Shte 70,000 Metric Ton Model
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Costs for a Permanent
Repository

For two scenarios, we assumed that at the end o:f 100 years the nuclear
waste would be trans.ferred to a permanent repository for disposal. To
estimate the cost for a repository, we used DOE's cost data for the Yucca
Mountain repository and made three adjustments to ensure compatibility
with costs generated by our imiodels. First, we included only DOE's future
cost estimates for the Yucca Mountain repository. Second, because DOE
provided costs in. 2008 constant dollars, we converted all costs for the
permanent repository to costs to 2009 present value using corresponding
ranges of interest rates as previously described in this appendix. Finally,
we assumed that repository construction and operating costs would he
incurred :from 2098 to 2240 when we added these cost ranges to our
alternatives after 100 years.

Modeling Results Table 8 shows the results of our analysis for all scenarios.

Page 70 Page 70 AO-IO-48 Nuclear Waste Manageacten



Appendix l1% Modeltaill Mcth'edology,
AAs~miadokk, and lesulur
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Figures 10 and I1 show ranges of total tor1, as well as the probabilities
for two selected scenarios. In the figures, each bar indicates a range Of

values for total cost and the height of the each bar indicates the

probability associated witb those values. II
I

Figure 10: Total cost Range. for Centralized Storage for 100 Years with Final
Disposition
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Note: The values on the horizontol aXis Of the figure are to provide a scale nd do not correspond
oxactly to the ranges for total costs which are provided in table 8.
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Figure 11: Total Cost Ranges for On-site Storage for 100 years with Final
Disposition
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F igure 12 shows the present value of the total cost, rnges of storing the
nuclear waste on site over 2,000 years. The shaded areas indicate the
probability that the values fall within the indicated ranges and are the
result of combinations of uncertainties from a large number of input data.
Specifically, we estimate that. these costs could range from $34 billion to
$225 billion over 500 years, from $41 billion to $548 billion over 1,000
years, and from $41 billion to $954 billion over 2,000 years, indicating and
substantial level of uncertainty in making long-term cost projections.

Coi .

Pnge. 78 Page 78GAO.1048 Ntsclwa Waste Management



Appendix IV: Modeling Metihodology,
Amanotpinna, and ResuIta

Figure 12: Total Cost Ranges of On-Site Storage over 2,000 Years
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Note: The values on the vertical axis of the figure are to provide a scale and do not oorrespond
exactly to ft total cost ranges presented In table 8.

m

Modeling Caveats Our models are based on ranges of average costs for each major cost.
category that is applicable to the alternative under analysis. As a result, the
costs do not reflect storage costs for any specific site. Since we did not,
attempt to capture specific characteristics of each site, our values for aniy
cost factor, if applied to any specific site, are likely incorrect.
Nevertheless, since we used ranges rather than single values for a wide
range of cost inputs to the models, we expect that our cost range for each
variable includes the true cost for any specific site. Moreover, we expect
the total cost point estimate for any scenario is within the range of total
costs we developed.

Our models are designed to develop total cost ranges for each scenario
within, each alternative, regardless of who will pay or is legally responsible
for the costs. Issues related to assignment of the costs and potentially
responsible entities are discussed elsewhere in this report but are not
incorporated into our ranges. Also, our cost ranges focus on actual
expenditures that would be incurred over the period of anablsis and do not
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Beyond Nuclear
6930 Carroll Avenue, Suite 400,
Takoma Park, MD 20912

Tel 301.270.2l09 Fax: 301.270.4000
Email. rnfobeyo n.nuclear.org~Web: www.beyondnuclear.or~g

January 2, 2013

Re: Docket ID NRC-2012-o246

Dear Ms. Bladey,

Please find attached my second fax transmission today, public comments on NRC's Nuclear
Waste Con. Attached is a copy of a backgrounder I wrote on July 15, 2004. 1 would like the
NRC to consider the many risks, costs, liabilities, and problems associated with on-site dry
cask storage (as well as pool storage) identified therein.

The first step towards a solution to all these worsening problems is for NRC not to allow for
the generation of any more commercial irradiated nuclear fuel. That is our preferred
alternative in this Environmental Impact Statement, that NRC no longer permit irradiated
nuclear fuel generation, by rejecting any more new reactor combined Construction and
Operation License Applications (COLAs), and by denying any more old reactor 20 year license
extensions. Please see the section of this report entitled "The First Rule of Holes: When
You've in One, Stop Digging," for a discussion of this preferred federal action alternative, to
stop the generation of any more irradiated nuclear fuel (it begins on page 6 of the report).

While I call upon you to incorporate, by reference, all of my concerns contained in the
document entitled "Get the Facts on High-Level Atomic Waste Storage Casks!" into your
environmental scoping consideration for development of this EIS, I have summarized a
number of the concerns below, as well as provided some updates since the 2004 publication
of my report.

Among the many risks that NRC should include in the scope of its EIS are: inadvertent
criticality risks; irradiated fuel degradation over time, such as due to inner seal leaks in dry
cask storage, allowing air into inner canisters, and oxidation of the irradiated nuclear fuel
assemfblies, as well as overheating, due to the loss of the heat-transfer function of the
inerting gas which would have leaked out; overheating of the waste within dry casks could
also occur due to blockage of the vents which allow convection currents of air to pass
through.

Added to these risks are NRC's shortcuts on safety and public well being and public process:
rubberstamped "generic licenses" for dry cask storage that require nothing more than
notification to NRC from the utility that they plan to install dry cask storage, and use of an
NRC certified dry cask model. No site-specific EIS is required, and there is not so much as a

I



public comment opportunity, a violation of basic democratic rights. At the very first dry cask
storage installation so licensed, at Palisades in Michigan, such short cuts on safety and
democracy led to installation of dry cask storage on a sand dune, anchored to nothing but 55
feet of loose sand underneath, just 150 yards uphill from the waters of Lake Michigan, a
headwaters of the Great Lakes, source of drinking water for 40 million Americans, Canadians,
and Native Americans downstream in 8 states, 2 provinces, and a large number of First
Nations. NRC's Region 3 dry cask inspector at the time, Dr. Ross Landsman, warned the NRC
Chairman, Ivan Selin, in February 1994 of "catastrophic consequences" if just one of the two
dozen dry casks so stored at Palisades found its way to the bottom of Lake Michigan,
whether due to erosion or seismic activity- Such a scenario would risk not only a disastrous
radioactive discharge into Lake Michigan, but even an inadvertent criticality, due to the fissile
U-235 and Pu-239 present in the waste, the neutron moderating potential of infiltrating
water, and the risk that the waste would form a critical mass in the course of the disaster.
Such fears of inadvertent criticality were bolstered by a technical meeting several years ago
which I attended, between NRC Staff and EnergySolutions (current owner of the VSC-24 dry
cask storage design, deployed at not only Palisades, MI, but also Point Beach, WI and
Arkansas Nuclear One) in Rockville, Maryland, at which NRC asked the company no less than
65 Requests for Additional Information about the inadvertent criticality risks associated with
the VSC-24 cask design.

Another risk introduced by NRC's short cuts on safety and due process is defective casks due
to design or manufacturing errors. This has occurred because NRC has allowed cask
fabrication before certification; NRC then often issues exemptions to regulations to enable
defective casks to be used anyway, despite their violation of regulations or technical
specifications. Under profit- and schedule-driven pressure from industry, NRC has not
required full-scale field testing of dry casks, and has allowed widespread, serious violations of
quality assurance and quality control regulations to go unaddressed for years and decades.
All of this calls into question the very structural integrity of dry casks, deployed and fully
loaded with high-level radioactive waste at scores of reactor sites in the U.S.

As but one case in point, the generation of flammable and explosive hydrogen gas from dry
casks during loading has led to fires and explosions, which risked damage to irradiated
nuclear fuel and even storage pools - clear signs that N RC's regulation of dry cask storage is
dangerously out of control. Whether due to incompetence, or collusion with industry to
boost bottom lines, NRC's lack of safety, health, and environmental regulation and
protection invites disaster. In fact, the Japanese Parliament's investigative report on the
Fukushima Daiichi nuclear catastrophe, published in 2012, identified government-regulator-
industry collusion as the root cause of the catastrophe. Such collusion between NRC and the
nuclear industry regarding on-site storage of irradiated nuclear fuel, whether in dry casks or
pools, could result in "catastrophic consequences" in the United States, as well.

Defective or failed welds and seals in dry casks is another risk. Such defects and failures risk
loss of the inerting gas, and thus overheating, as well as oxidation of the irradiated fuel. A
number of such defects and failures have already been documented, a risk that very well
could grow worse with age-related degradation. Other defects and failures have involved
neutron shielding material, as in Holtec dry casks and even the pool at Palisades - risking
worker radiation overexposures, and even inadvertent criticality, as in pools. Failure to live
up to technical design specifications has been allowed by NRC (via exemptions from
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regulations) not only with dry casks, but even with the pads upon which they are stored, as
at Dresden in Illinois. This raises serious seismic safety issues, as well as vulnerability to other
risks (such as acute flooding, or eventual erosion from exposure to the elements).

The dropping of heavy loads, such as loaded or unloaded casks, or cask components such as
lids, into fuel pools, could punch a hole in the pool wall or floor, draining the cooling water,
and lead to a pool fire which unleashes catastrophic amounts of hazardous radioactivity into
the environment, as pools are not located within robust or even filtered radiological
containment structures. The near-misses, at Prairie Island in Minnesota in 1995, and at Point
Beach in Wisconsin in 1996, have, since the publication of this 2004 report, been joined by
near-misses at Palisades in Michigan in 2005, at Cook in Michigan in 2oo6, and at Vermont
Yankee in 2oo8.

Yet another risk which NRC has long neglected regards the safe unloading of dry casks, once
loaded. Despite nuclear utility and NRC affirmation under oath to a federal judge - that,
should any problems with dry cask storage at Palisades, MI develop, the casks would simply
be unloaded back into the storage pool - complications have led to the breaking of that
promise. A defective cask at Palisades has sat, just 150 yards from the waters of Lake
Michigan, fully loaded with irradiated nuclear fuel, for nearly 20 years now, despite
assurances it would be unloaded into the storage pool. Thus, this EIS should give serious
attention to the challenges, difficulties, and risks of simply transferring irradiated nuclear fuel
from an on-site dry storage cask into another one, such as when that is needed due to
defects or failures in the original cask, due to age-related degradation, or due to the need to
better fortify and secure the irradiated nuclear fuel in Hardened On-Site Storage dry casks; or
when the time comes to transfer the waste into transporation casks for away-from-reactor
storage or "disposal" (an overly optimistic word, assuming that forever deadly radioactive
waste can ever be "swept under the rug" or "walked away from," even when buried
underground).

The discussion about the Prairie Island Mdewakanton Dakota Nation in Minnesota, at the
bottom of page 6 and top of page 7, raises another issue that should be included in the scope
of this EIS: environmental justice. Whether targeting Native American communities, African
American communities, Latin American communities, or other People of Color communities;
low income communities; or other politically, economically vulnerable communities -
decisions regarding long-term, on-site storage of irradiated nuclear fuel; away-from-reactor
"de facto permanent parking lot storage" (so-called consolidated or centralized interim
storage), or even "disposal," principles of Environmental Justice (EJ) should be applied by
NRC. Although EJ was not discussed in my report's final section regarding Yucca Mountain, it
should have been. The Western Shoshone Indian Nation, per the provisions of the "peace
and friendship" Treaty of Ruby valley of 1863, signed by the U.S. government, are the rightful
owners of Yucca Mountain, Nevada. The Western Shoshone Indian Nation opposes the
"disposal" of high-level radioactive waste and irradiated nuclear fuel at Yucca Mountain, and
per their treaty rights, as well as basic EJ principles, that should have ended the Yucca
Mountain dump proposal from the very beginning.

And,.as communicated under the section entitled "So What's To Be Done?! Leave it in the
pools? Ship it away to be buried? Stop making it!", on page 7, security risks associated with
pool and dry cask storage should also be included within the scope of this EIS.
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Thank you for considering my comments.

Sincerely,

Kevin Kamps, Radioactive Waste Specialist
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Get the Facts on High-Level Atomic Waste
Storage Casks!

The Dangers

"Spenf' nuclear fuel is a misleading term. Irradiated nuclear fuel rods discharged from
commercial nuclear power plants are highly radioactive, a million times more so tban when they
were first loaded into a reactor core aw fresh fuel. If unshielded, irradiated nuclear fuel just
removed from a reactor core could deliver a lethal dose of beta, gamma and neutron radiation to a
person standing three feet away in just seconds. Even after decades of radioactive decay, a few
minutes unshielded exposure time would be enough to deliver a lethal dose. Certain radioactive
elements (alpha emitters such as plutonium-239) in "spent" fuel will remain hazardous to humans
and other living beings for hundreds of thousands of years. Military high-level radioactive wastes
- the highly radioactive liquid and sludge "leftovers" from reprocessing irradiated fuel rods to
extract the uranium and plutonium for making nuclear bombs - has the same hazardous
characteristics as "spent" commercial fuel. Irradiated fuel rods and high-level nuclear wastes are
perhaps the most hazardous poisons ever create& There is the added danger that fissile materials
still present in highly radioactive wastes will form a "critical mass," causing an inadvertent
nuclear chain reaction that could radiate a deadly beam of neutrons and possibly even generate
enough heat to melt through the container within which it is held. Thus, these wastes-must be
shielded for centuries, prevented from going critical, and isolated from the living environment for
hundreds of millenia.

Past and Present Storage Techniques

With every operational cycle of 18 to 24 months at a U.S. nuclear power plant, the
reactor is shut down and approximately one-quarter to one-third of its now extremely radioactive
fuel assemblies are removed. These thermally hot and highly radioactive.fuel assemblies are then
transferred into the plant's irradiated fuel storage pool. These large, indoor water-filled storage
ponds shield much of the high radiation underwater, and allow the assemblies to thermally cool
down from the reactor's high operational temperatures.

-These pools were originally designed for temporary storage only. Nuclear utilities
assumed their high-level wastes would be shipped off for reprocessing to extract fissionable
uranium and plutonium for making new fuel rods, or else transported for dumping at a
"permanent geologic disposal site" -- an underground national sacrifice area. However,
reprocessing of commercial wastes was abandoned it) the 1970's as economically unfeasible and
a threat of nuclear weapons proliferation (not to mention a source of serious radioactive pollution
into water and air), and geologic disposal remains mired in technical and political controversy.
Consequently, high-level waste inventories at commercial U.S. nuclear reactors have dramatically
mounted in storage pools. After decades of "re-racking" to cram pools as full as possible,
growing numbers have filled to capacity. This has complicated continued operations and waste
generation at certain reactors, while at the growing number of closed down reactors, irradiated
fuel assemblies sit in their storage pools even while the plant sites are dismantled and
"decommissioned" around them.

Dry Storage Casks

As pools have filled, the nuclear industry and the U.S. Nuclear Regulatory Commission
(NRC) have developed dry cask storage systems, or-Independent Spent Fuel Storage Installations
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(ISFSI's), to expand "interim" storage of wastes both on-site at plants and away from reactors. As
of March, 2003 there were 28 operating licensed ISFSJ's located in 22 different States. Numerous
additional potential ISFSI sites in many more States may open in the near future (see U.S.
Nuclear Regulatory Commission Spent Fuel Project Office's March, 2003 map of ISFSI locations
at www.nrc.ggv/waste/spvnt-ful-stomge/AoCati0i7j , as a. its "Nuclear Fuel Pool Capacity"

graph at www.nrc.gov/wastc/spcnt-fucl-stomge/nur-furl-nool.tnU showing the growing number of
pools filling to capacity, an indication of impending moves to opening ISFSI's at those reactors).

After a minimum of five years of thermal cooling in "wet" storage pools, irradiated fuel
assemblies can be transferred to NRC certified "dry" storage casks made of concrete, steel alloy,
and neutron shielding materials.

Resembling a giant metallic thermos (solid on one end, open on the other), inner canisters
are loaded underwater (to shield workers from the high radiation). The pool water is then pumped
out, multiple shield lids are welded or bolted on to seal shut the open end, and the interior of the
canister is filled with inert gas (such as helium) intended to prevent deterioration of the fuel rods
from oxidation with air, as well as to conduct heat away from the waste. These canisters are then
transported to concrete storage pads either immediately nearby the reactor (an on-site ISFSI), or
else away from the reactor at an off-site ISFSI. They are loaded into either horizontal "bunkers"
or vertical silos (depending on the dry cask system design) made of concrete, which provide
shielding against the gamma and neutron rays that emanate out from within the surprisingly thin
metallic inner canister. Natural convection through vents in the concrete silo or "bunker" provides
passive air cooling, but the inner metal canister can still reach temperatures of 400 degrees
Fahrenheit or higher due to the waste's on-going radioactive decay. NRC approved ISFSI sites
can accept irradiated fuel -from more than one reactor.

Problems with Dry Cask Storage Surfaced Immediately:
A Meltdown of Democracy, a Retreat from Regulation

Under a provision in the Nuclear Waste Policy Act of 1982, the NRC can approve
ISFSI's under a nuclear plant's general operating license. This means even the nominal
safeguards for protecting the environment and involving the public -- normally required for
licensing a nuclear facility -- are done away with: no site-specific study is required, no
environmental impact statement (EIS) is made, and no adjudicatory public hearinog process is
allowed. The original EIS for the reactor itself- prepared decades earlier, long before ISFSI's
were even envisioned - is relied upon for licensing the dry cask storage site. An environmental
assessment is issued by the NRC which automatically finds no adverse impacts on the
environment based upon the earlier EIS.

Concerned citizens and community groups regard this "generic licensing process" as a
meltdown of democracy. Michigan's Palisades nuclear plant was the first in the U.S. to receive
the go-ahead from NRC to set up an ISFSI under the reactor's general operating license. In May,
1993 NRC allowed Consumers Energy Company to install a dry cask storage site on a sand dune
identified by the Michigan Department of Natural Resources, the Army Corps of Engineers, and
the University of Michigan as a "high risk erosion zone"just 150 yards uphbiU from the waters of
Lake Michigan, the source of drinking water for tens of millions of people. Whereas the Palisades
reactor itself is anchored to bedrock, its two dozen dry storage casks fully loaded with irradiated
nuclear fuel (each one weighing 120 tons) sit on a three foot thick concrete storage pad, anchored
to nothing but shifting sand.

In early 1994, an NRC inspector stated "it's the consequences that might occur from an
earthquake that I'm concerned about. The casks can either fall into Lake Michigan or be buried in
the loose sand because of liquefaction." He concluded "It is apparent to me thatNMSS [NRC's
office of Nuclear Materials Safety and Safeguards] doesn't realize the catastrophic consequences
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of their continued reliance on their current ideology," the generic licensing process. Over a
decade later, these concerns havc not been addressed. NRC continues to generically license
TFSFJ's. rubberstamping nuclear utility applications at an accelerating rate.

Cask Fabrication Before Certification: Build 'Em First, Ask Questions Later

Manufacturers of dry cask systems must go through the NRC's "certificate of
compliance" (CoC) process. This covers a host of issues, including the development of the cask
design technical specifications, operational limits, maximum radiation dose limits and the
condition of irradiated fuel that can be stored inside. As of Feb. 5, 2003, NRC had approved 16
different dry cask storage systems for general use at or away from reactors (see
www.nrc.gov/waste/spent-fuel-storage/designs.html). NRC cask certification is valid for 20 year
intervals, with reviewed extensions available. NRC has stated that dry cask storage is safe and
reliable for up to 100 years.

However, problems with dry casks have surfaced not after decades or a century, but
almost immediately in the first few years, raising serious questions about the NRC cask
certification process itself. Evidence documents that the NRC's CoC process has been taken over
by cask manufacturers' and nuclear utilities' profit-driven pressure for expediency. The
consequent lack of rigorous regulatory oversight has resulted in a complete lack of field testing of
cask designs, NRC approval for exemptions allowing manufacturers to build casksR before
receiving the certificate of compliance, and mounting evidence of poor quality assurance and
quality control of cask manufacturing.

In fact, a whisteblowcr fired by th.e largest nuclear utility in the U.S. alleges major quality
assurance (QA) violations involving Holtec storage/transport containers. Oscar Shirani served as
a lead QA inspector for Commonwealth Edison/Exelon of Chicago for many years, earning
impeccable credentials. A consortium of nuclear utilities invited Shirani to lead a QA inspection
of Holtec cask design and manufacturing in 2000. Shirani identified 9 major QA violations (suich
as unauthorized welding, large numbers of departures from design specifications, and use of
potentially shoddy materials), leading him to question the structural integrity of the containers,
especially under severe transportation accident conditions. Shirani's discovery followed an NRC-
led QA inspection just months earlier that had identified no problems with the Holtec casks,
casting huge doubt upon the competence and credibility of NRC's QA regulatory oversight.
Shirani sought a "stop work order" against the manufacture of the Holtec casks until. the QA
violations were rectified. Instead, Exelon harassed and ultimately fired him. Shirani has been
blacklisted from the nuclear industry ever since, and his allegations have never been addressed.
Frighteningly, Holtec casks arc already in use at 33 U.S. nuclear reactors (see locations under
"Spent Fuel Systems Division" at www.holtecinternational.corM/).

Numerous technical problems with fully loaded dry casks are popping up around the
country at an alarming rate, leading to charges from concerned citizens living nearby that ISFSI's
(pronounced "is-IF-sees") are very 'Iffy," and represent "nuclear experiments" in their backyard.

Bubble, Bubble, Toil and Trouble: Cracks, Corrosion, and Explosion

A May 28, 1996 explosion. at the Point Beach reactor in Wisconsin jolted public
confidence in the dry cask storage program. While sealing shut a VSC-24 (a Ventilated Storage
Cask built by Sierra Nuclear Corporation (SNC) holding 24 irradiated fuel assemblies; this cask
design has now been taken over by British Nuclear Fuels, Ltd.), a welding torch ignited pent up
hydroge, gas with enough force to dislodge the cask's 4,000 pound shield lid several inches in
the air and tilt it ajar on top of the cask.
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After allowing SNC to manufacture several VSC-24 units even before its CoC, NRC
certified the cask design. in May, 1993. The explosion was later determined to result from an
electro-chemical reaction between an anti-corrosion zinc liner within the cask and the borated
"spent" fuel pool water. The chemical reaction between zinc and boric acid to generate explosive
hydrogen gas - familiar to many high school chemistry students - somehow escaped the notice
of all the "experts" at NRC, the cask manufacturer, and the nuclear utility company. Over a dozen
VSC-24 casks had already been loaded around the country before the explosion. Utility
employees had observed bubbles in the "spent" fuel pools during these loadings, yet had failed to
understand that they were flammable hydrogen gas and did not report them to the NRC. In fact, a
blue flame was observed burning within another VSC-24 loaded at Point Beach previous to the
explosion, but had been shrugged off by employees as resulting from excess cleanxing solvents
and went unreported.

The explosion led to NRC inspecting SNC's cask manufacturing facility, revealing
confusion, inadequate testing, and poor quality control. It also led to a three year halt on the
loading of VSC-24's in the U.S. so that the N.C, nuclear utilities, and the cask manufacturer
could get a grip on the situation. However, the next VSC-24 to be loaded, at Palisades in June,
1999 again, experienced two separate "hydrogen ignition incidents." Again there was a
breakdown in administrative controls. The NRC inspectors, thinking all was in order, had already
gone home for the day before the "bums" occurred. A welder ignited a "burn" but did not report
it, which led inevitably to a welder ork the next shift igniting a second "burn". Days passed before
NRC was notified. Just the next week later, a suspicious fire in the dry cask storage
administrative office trailer at Palisades destroyed many documents, including those about the
recent "burns". Concerned citizens cried foul, but NRC did not cite Palisades for any violations of
regulations. In 200 1, Palisades officials admitted to the NRC that the very same irradiated fuel
that was involved in the hydrogen "bums" had actually cooled for less than five years in the
storage pool. Loading it in dry casks had been. in. violation of the casks' techni Cal design.
specifications, and thus federal regulations. Suspiciously, the less-than-five-years-cooled fuel had
been evenly distributed between a number of casks, leading critics to charge that the "mistake"
had in fact been intentional. However, records pertaining to the suspect loading procedure bad
been destroyed in the earlier suspicious office fire (for which, Are inspectors never ruled out the
possibility of arson).

Shortly thereafter, a VSC-24 cask loading at the Trojan nvclear plant in Oregon had to be
suspended when so many hydrogen bubbles were generated in the fuel pool that workers could
not see well enough to complete the job. In, June, 2000 NR.C cited, the VSC-24's new owner,
British Nuclear Fuels, for poor quality control and assurance in cask manufacturing and
maintenance. Obviously, four years since the Point Beach explosion (1996-2000) was not long
enough for NRC and industry to resolve problems with the VSC-24.

A March, 1997 NRC inspection report revealed another defect with VSC-24's: delayed
cracking in welds supposed to seal shut the multiple shield lids on. casks at Palisades, Point
Beach, and Arkansas One nuclear plants. Such cracks cam allow the inert helium gas within the
cask to escape, making the irradiated fuel assemblies vulnerable to contact with air, oxidation-,
and deterioration. Such degradation could lead to serious irradiated fuel handling and
transportation problems in the future. Again, weld failure in shield lids was unanticipated and
unanalyzed by industry and the NRC.

Over the past several years, NRC has identified serious problems in other dry cask
systems, Three NUHOMS casks, manufactured by VECTRA Tchnologies (now owned by
Transnuclear, Inc., a subsidiary of the French nuclear giant COGEMA) and fully loaded at the
Davis-Besse nuclear plant in Ohio, were discovered to have been built below technical
specifications: the aggregate used to fabricate the casks' outer concrete shells was poor quality,
and the shells themselves were ground too thin. In January, 2000 NRC reported that a TN-32 cask
(manufactured by Transnuclear, containing 32 irradiated fuel assemblies) at the Surry nuclear
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plant in Virginia had developed six inch long cracks in its outer concrete shield, loose bolts, and a
helium leak.

In late May, 2000 NRC discovered an unreported flaw with the neutron shielding
material supplied to New Jersey-based cask manufacturer Holtec International by Nuclear
Assurance Corporation. Holtec hopes to deploy no less than 4,000 HI-STORM dry casks for use
at the proposed Private Fuel Storage, LLC high-level nuclear waste dump targeted at the tiny,
impoverished Skull Valley Goshutes Indian Reservation in Utah. Transportation of irradiated fuel
rods to Utah in Holtec HI-STAR containers - the first dual purpose storage/transport cask to be
certified by NRC -- from Eastern, Southeastern, and Midwestern reactors would traverse dozens
of States, past the homes of millions of Americans, raising unprecedented safety concerns.

In April, 2001 the Sacramento Municipal Utility District halted loading its first
Transnuclear West Nuhoms dry storage cask at the Rancho Seco reactor in California due to an
unexpected mishap. A faulty O-ring leaked air underwater in the irradiated fuel storage pool
during loading operations, threatening to contaminate the fuel-holding inner canister with
radioactive pool water.

In Sept., 2001 an Exelon Corporation spokesman at the Dresden nuclear reactors in
Illinois admitted to a visiting group of nuclear power officials touring the plant's new dry cask
storage facility that the NRC bad granted Dresden an exemption when its recently, poorly poured
dry cask storage concrete pad did not meet specifications.

Atomic Brinksmanship

The explosion within the VSC-24 took place immediately above 24 irradiated fuel
assemblies already loaded into the cask, containing the equivalent amount of long-lasting
radioactivity released by 240 Hiroshima-sized atomic bombs; the nearby "spent" fuel pool held
the fIll inventory of high-level radioactive waste generated at that plant over the course of
decades. Although the NRC and utility reported that no radiation was released, no damage was
done to the irradiated fuel assemblies in the cask, and no one was injured by the blast, the forceful
explosion occurred near the plant's "spent" fuel pool, not a place to "play with fire" or make
mistakes with objects weighing many tons.

Loaded dry storage casks, weighing more than 100 tons, are among the heaviest loads
moved within a reactor during power operation. Human error and equipment failure raise issues
of worker and public safety during cask handling and moving activities. Dropping either a loaded
or unloaded cask inside the fuel pool building can severely damage plant safety equipment,
jeopardizing, reactor operation and the cooling of irradiated fuel in the storage pond.

On May 13, 1995 a loaded TN-40 cask became stuck in the hoisted position above the
Prairie Island, Minnesota plant's irradiated fuel storage pool for 16 hours. This incident occurred
just after NRC had granted Northern States Power (now Xcel Energy) an exemption from
regulatory requirements for reviewing cask loading procedures. Over 120 tons of metal storage
cask and irradiated fuel assemblies dangled precariously over 22 years' worth of the reactor's
accumulated irradiated fuel assemblies in the pool below - many hundreds of tons of deadly
nuclear waste. This dangling "sword of Damocles" risked dropping back into the pool, damaging
irradiated fuel stored there, or punching a hole in the pool leading to a loss of coolant accident
and potentially catastrophic consequences. Luckily, nothing happened - that time.

Some reactor designs, such as in G.E. boiling water reactors, have placed the irradiated
fuel storage pools several stories up in the reactor building. Consequently, cask movement can
place heavy loads up to ten stories high inside the reactor building. A cask drop would send the
heavy load crashing down through several floors of the building which house vital safety systems,
with untold consequences.
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When in Doubt, Rush Full Speed Ahead Anyway

These widcqpread problems make clear that NRC's high-level waste storage and handling
regulations are dangerously inadequate and in need of comprebensive review. Despite this, NRC
continues to expedite ISFSI licenses: there are scores of nuclear power reactors in dozens of
states planning to open ISFSI's in the next several years due to the fact that their indoor storage
pools are completely filling up. In addition, NRC continues to allow vendors to manufacture
casks before they have received their certificates of compliance. Once casks are already built, the
pressure is on NRC to help "fix" any problems that surface via an "efficient and effective" (i.e.,
quick, cheap and easy) CoC amendment process, which again locks out involvement of
concerned citizens, and leads to changes on the casks that leave NRC itself unsure that its "Safety
Evaluation Report" still applies. The nuclear industry has even pushed for NRC permission to
"fix" cask problems without even notifying the federal agency charged with protecting public
health and safety and the environmentl

As more and more utilities quickly rum out of pool space and seek to store fuel in dry
casks or even to transport fuel off-site, NRC certification of cask designs is accelerating: in
February, 2000 alone, NRC was engaged in certifying five new cask designs, and beginning
review of an additional three applications for cask certification. As Bill Brach, director of the
NRC's Spent Fuel Project Office (which is in charge of cask certification) cheerfully reported to
the NRC Commissioners in February, 2000, "We've been extremely busy." Given the history of
past mistakes and the current rush job, future certification, manufacturing, and operational
mistakes are inevitable.

The First Rule of Holes: When You're in One, Stop Digging

Izcredibly, not a single dry storage cask, once loaded, has ever been unloaded in the U.S.
This has led critics to charge that no safe unloading procedure exists.

In May, 1993 local environmental groups and the State of Michigan filed for an
injunction in federal court against the loading of VSC-24's at Palisades, alleging that there was no
proven safe method for unloading the casks. The NRC and Consumers Energy assured the court
that in an emergency, casks could be safely unloaded simply by reversing the loading procedure.
The court denied the injunction and allowed the casks to be loaded. Just over a year later, in
August. 1994 Consumers Energy discovered that its fourth loaded VSC-24 dry cask had weld
flaws. To demonstrate its commitment to public safety and the environment, as well as to live up
to its promise to the court, Consumers announced it would unload the itradiated fuel in the cask
back into the storage pool. Only then were the difficulties discovered.

Reintroducing the 400 degree Fahrenheit fuel assemblies back into the 100 degree fuel.
pool water would result in a radioactive steam flash hazardous to workers, and would thermally
shock the fuel assemblies threatening to further degrade them, Also, the welded-shut inner
canister would have to be cut open in a timeframe of less than 50 hours, for the cooling process
could not be maintained during the unloading procedure and the fucl within. would begin to
overheat. In addition, there was no procedure yet developed to remove steel shims that were
pressure fit inside the cask lid. Rather than leading to a pause for reflection, however, Consumers
rushed to immediately load nine more VSC-24's, a move taken by local concerned citizens to be
in very bad faith. Ten years after Consumers announced it would unload the defective cask #4, it
still sits fully loaded on the Lake Michigan shoreline, alongside two dozen more fully loaded
VSC-24's of questionable structural integrity.

The failure to safely unload dry casks has concerned other neighbors next to reactors. The
Prairie Island Mdewakanton Dakota Tribe in Minnesota petitioned the NRC to prohibit Northern
States Power from loading any more TN-40 casks until a safe unloading procedure had been
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demonstrated, but to no avail. 17 dry casks sit fully loaded just several hundred yards from the
nearest homes and a tribal. child care center on this tiny island on. a flood plain in the middle of
the Mississippi River. Recently, Xcel Energy pressured the Minnesota state legislature to permit
it to load scores more casks at Prairie Island., violating an agreement made in 1.994 to limit the
number of casks to 17.

Adding further to worries about cask unloading, corrosion between the metallic inner
canister and the metallic lining of the outer shell of VSC-24's could cause a bonding together that
would be very difficult to pry apart. Even if the casks were to malfunction, or the waste to leak, or
a repository to open that could accept the wastes, it remains unclear whether dry casks could be
safely unloaded back into fuel storage pools or into transport casks for shipment off-site.

So What's To Be Done?! Leave it in the pools? Ship it away to be buried?
Stop making it!

High-level nuclear waste presents us with an unprecedented dilemma - poisons that
remain deadly for hundreds of thousands of years. If dry cask storage is so problematic, why not
keep the wastes in wet storage pools? Wastes are dangerous there too, for cooling pumps must
operate 24 hours per day, 7 days per week, for decades. Without pumps circulating cooling water,
the thermally hot waste could boil away the pool water in a matter of hours. A recent NRC report
admitted that even decades-cooled irradiated fuel could spontaneously combust if overheated or
put in contact with air. A pool fire could release disastrous amounts of radioactivity to the
environment. A puncture of a pool and consequent loss of water could lead to similar catastrophic
consequences. So could a simple loss of power, causing the cooling and water circulation pumps
to stop working. A raccoon at the Fermi reactor in Michigan once caused such a loss of power to
the cooling pumps. For these reasons, many see dry cask storage as safer than wet pool storage.
Dry casks have no moving parts, and individually contain smaller amounts of high-level waste
than cram-packed pools. The word "safer" is relative, for high-level nuclear waste is dangerous
no matter how or where it is stored.

The terrorist threat to nuclear power reactors -- brought home so clearly by the attacks of
Sept. 1 ., 2001 as well as the U.S. federal government's admission that nuclear reactors are high
on al-Qaida's list of potentially catastrophic terrorist targets - also raises concern about waste
stored on-site at reactors. Pool fires caused by terrorist attacks could release massive amounts of
radioactivity into the environment for hundreds of miles downwind, risking death and injury to
hundreds of thousands of people. But dry casks, stored in concentrated rows (not unlike bowling
pins) in clearly visible outdoor locations, are also very vulnerable to terrorist attack. Some
concerned citizens groups have advocated "hardening" at-reaetor waste storage, fortifying it
against terrorist attack, such as by emptying vulnerable pools and dispersing and bunkering dry
storage casks bdhind thick concrete, steel, and earthen shields to defend against attacks by high
explosives or missiles (see www.nukcbustersor,/issues/hoss).

.If irradiated fuel rods are dangerous in pools and dry casks, then why not ship them to the
proposed Yucca Mountain site in Nevada for burial? For one thing, Yucca Mountain is not a
scientifically suitable site. Yucca Mountain is an active earthquake zone, prone to volcanic
activity. Yucca leaks water like a sieve into the aquifer below; the sole source of drinking water
for nearby farning communities. If waste were buried there, it would eventually leak into that
drinking water, harming people downstream. In addition, shipping many tens of thousands of
irradiated fuel casks cross country through 45 states plus Washington, D.C. (according to the U.S.
Energy Dept.'s 2002 Final EIS for Yucca Mountain), through major metropolitan areas and
America's breadbasket, past the homes of 50 million Americans carries unprecedented risks. The
transport containers have been inadequately safcty tested, .rost emergency responders are poorly
trained and equipped for dealing with a radiation accident, and the health and economic impacts
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of a radiation release would be immense. Going forward with Yucca Mountain and such cross
country transportation is ill-conceived and would make the Duclear waste dilemma worse, not
better.

An ounce of prevention is worth a pound of cure. The U.S. must stop generating
radioactive waste. NRC estimates that 52,000 metric tons of irradiated nuclear fuel will be stored
at commcrcial reaciors in the U.S. by 2005. If currently operating reactors continue generating
waste until the end of their 40 year licenses, the mountain of waste will more than double in size.
If NRC continues to allow old reactors to extend their operating lifetimes from 40 to 60 years, the
amount of waste will increase still more. If new nuclear reactors arc built, yet more waste would
be produced. Nuclear power must be phased out and replaced with safer, cheaper, cleaner ways to
meet our electricity needs: conservation, efficiency, and renewable sources such as wind, solar,
and fuel cells.

Pr-pared by Kevin Kamps, Nuclear Waste Specialist. Updated on July 15, 2004. References and
documentation available upon request.

Nuclear Information & Resource Service, 1424 16'h Street, Suite 404, Washington, D.C. 20036
202.328.0002; fax 202.462.2183; nirsnet'nirs.o.PM www.nirs.org
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Beyond Nuclear
6930 Carroll Avenue, Suite 400,
Takoma Park, MD 20912

.1i Tel: 301.270.2209 Fax: 301.270.4000
Email: info ,beyondnuclea r.org
Web: y _bndnugar.org

January; 2013

Re: Docket ID NRC-2012-0246

Dear Ms. Bladey,

Please find attached my third fax transmission of today. This transmission is meant to complement
my previous one.

Attached please find a reprint of David Lochbaum, Nuclear Safety Director, Union of Concerned
Scientists, ALL THINGS NUCLEAR: Insights on Science and Security blog, which is posted online at.ttp.J1LA_ u I clear. f~fissro~n:.sto ries-1 22-m ok -yb.s n.e s:t o- .in - ahj

David Lochbaum entitled this Fission Story #12: "Monkey Business at Point Beach." It describes the
hydrogen gas explosion in a dry cask beside the high-level radioactive waste storage pool at Point
Beach nuclear power plant in Wisconsin on May 28,1996. This explosion's root cause was poor to
non-existent quality assurance and control on the design, fabrication, and operational deployment of
this VSC.24 dry cask (Ventilated Storage Cask, designed to hold 24 Pressurized Water Reactor
irradiated fuel assemblies).

I described this potentially high-risk incident in my previous submission's cover letter, as well as its
attached report, "Get the Fact on High-Level Atomic Waste Storage Casks!"

My previous report contained an erroneous figure for the weight of the cask lid which was dislodged
by the force of the hydrogen explosion. I had reported the weight as 4,000 pounds. David Lochbaum
has correctly reported the weight of the lid as 6,400 pounds in his "Fission Story."

Please incorporate by reference the entirety of David Lochbaum's "Fission Story" into your
environmental scoping considerations. Such hard won lessons learned from high-risk incidents such
as this one should be included in the scope of this environmental impact statement.

Thank you for considering my comments.

Sincerely, K
Kevin Kamps, Radioactive Waste Specialist

I



Reprinted from Union of Concerned Scientists' ALL THINGS NUCLEAR: Insights
on Science and Security blog, posted online at: http://allthingsnuclear.org/fission-
stories-1 22-monkey-business-at-point-beach/

Fission Stories #122: Monkey Business at
Point BeachH
Dave Lochbaum, director, Nuclear Safety Project
December 18, 2012

On May 28, 1996, workers were welding the shield lid onto a dry
storage cask at the Point Beach nuclear plant in Wisconsin. The cask
had been loaded with irradiated fuel assemblies and then lifted out of
the spent fuel pool and placed on the refueling floor beside the pool.
The workers triggered what the NRC artfully called "an unanticipated
hydrogen gas ignition" (i.e., an explosion) inside the cask. The
explosion lifted the 6,400 pound lid up about three inches and left it
cocked at a slight angle on the cask. There were no measurable
radioactive releases from the cask as a result of the event.
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Figure 1.

Workers returned the cask to the spent fuel pool.





Figure 2.

When they removed the lid from the cask, lots of whitish material
floated through the spent fuel pool water from within the cask as if it
were sort of nuclear snow globe.
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Wo6rkers attributed the source of the hydrogen to an
ele.tromechanical reaction between zinc in a protective coating
applied to some of the cask's interior parts with the borated water in;
the: spent fuel pool.

When another cask had been loaded a week earlier, a small blue
flafe was observed burning for 30 to 40 seconds around the shield'-
lid as it was being welded in place. Workers dismissed this flame as
simply the burning of residual solvents left over from the cask's
decon.famination after it had been lifted from the spent fuel pool. After
the6•explosion, workers determined that no flammable solvents or
cleaners had been used in the decontamination process.

Our. Takeaway
Point Beach's futile attempt to launch a shield lid into space came on
the;3 7th anniversary of a more successful launch. On May 28, 1959,
the National Aeronautics and Space Administration rocketed two
mo'.keys named Abel and Baker into space from Cape Canaveral,
Florida.

The *monkey business at Point Beach is another example of seeing.
compelling evidence that you've wandered off the plotted course but
improperly dismissing that evidence so as to arrive at the wrong
destination anyway.

Wh 'en the lid was welded to the first cask, workers saw a blue flame
that should not have been present. They blamed this unexpected and
undesired outcome on leftover flammable cleaning fluid without even
bothering to check if this excuse was even remotely possible. Had
workers taken this step, they would have found that no such fluids
were used to clean the cask and hopefully would have continued their
search for the real answer.

But instead, they went ahead and loaded a second cask and tried
welding its lid on, This time, enough hydrogen gas was present to
cause an explosion rather than a mere tell-tale flame. Luck rather
thahn ill prevented any workers from being hurt or any irradiated fuel
from being damaged by the explosion.



"Fission Stories" is a weekly feature by Dave Lochbaum. For more"
information on nuclear power safety, see the nuclear safety section of
UCS's website and our interactive map, the Nuclear Power
Inform, ation Tracker.

Posted in: fission stories Tags: fission stories, NRC, nuclear power,
nuelear power safety

About the author: Mr. Lochbaum received a BS in Nuclear Engineering from the
University of Tennessee. in 1979 and worked as a nuclear engineer in nuclear
power plants for 17 years. In 1992, he and a colleague identified a safety
problem in a plant where they were working. When their concerns were ignored
by the plant manager, the utility, and the Nuclear Regulatory Commission (NRC),
they took the issue to Congress. The problem was eventually corrected at the
original plant and at plants across the country. Lochbaum joined UCS in 1996 to
wor on nuclear power safety. He spent a year in 2009-10 working at the NRC
Training Center in Tennessee. Areas of expertise: Nuclear power safety, nuclear
technology and plant design, regulatory oversight, plant license renewal and
decommissioning


