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Preliminary Statement
Dear Public Servants:
This precedes the formal Comments of the Indian Point Safe Energy Coalition and represents an
entreaty from the individual undersigned members of the coalition’s Leadership Council.
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We write here as citizens in the hope that this message will reach individuals who see themselves,
not just as actors in a bureaucracy, but as servants of the People.
In candor, we fear that your agency has lost perspective as to what is at stake.
If the NRC goes forward with implementation of this GEIS, it will do something that no agency in the
history of America has ever done.
It will enable the vast expansion of a threat that will be visited upon thousands of future generations.
Make no mistake, this GEIS will be used to assure policy makers and the public that materials with
the potential to unleash vast destruction can be allowed to continue to accumulate and remain
controllable forever.
The buildup of hundreds of tons of nuclear waste at sites throughout the nation – some 70,000 tons of
high-level spent fuel plus even larger quantities of other nuclear waste product – is a serious problem
that absolutely must be dealt with. It is a problem created by many men of good will, but insufficient
foresight. Whether due to hubris or excessive confidence, ton after ton of nuclear waste has been
generated and now we must deal with the toxic mess we have made.
There is no wondrous solution. There is no clean solution. There is no solution that will not impose a
massive financial burden upon the nation’s treasury.
Keeping the nuclear waste on the sites where it was produced is very probably the optimal choice at
this point, especially if the plan were to include expeditious transfer of spent fuel into casks protected
by berms or other hardened supra-structural systems. However, this represents the least bad option,
not a desirable outcome.
An honorable and honest GEIS would make these points clear. And it would not bury the reality that
very serious – potentially catastrophic – consequences could ensue if current NRC calculations are
wrong.
Whether significant amounts of radioactivity will be released into the environment is not a question of
if, but of when, and where and with what impact? The Sept 11 and Fukushima disasters put such
questions into stark relief. Further they show why it is critical to understand the impact the GEIS will
have at the global level.
This is a point which must be stressed: In the area of nuclear safety, the nations of the world look to
the NRC for leadership and guidance. You, as decision makers at the NRC, will set the standards for
spent fuel safety. Your assessment will be used to make security determinations worldwide.
You may not have sought it when you assumed the job, but an enormous historic responsibility has
been leveled upon you.
For these reasons we implore drastic revision of the GEIS. The current draft utterly fails to appreciate
or honestly convey the level of risk. Worse, it sets a course that may be unalterable.
Please be worthy of your public trust.
Sincerely,
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December 19, 2013
Comments of the Indian Point Safe Energy Coalition (IPSEC) Expressing No Confidence on
Waste Confidence Generic Environmental Impact Statement (GEIS) Draft Report, Docket ID
No: NRC–2012–0246 (aka Draft NUREG-2157) dated Sep 2013
Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
ATTN: Rulemakings and Adjudications Staff
Via mail and e-mail Rulemaking.Comments@nrc.gov
The Indian Point Safe Energy Coalition (IPSEC) asserts vigorous objection to the methodology,
assumptions and core conclusions advanced by the Nuclear Regulatory Commission (NRC) in the
Sep 2013 Waste Confidence Generic Environmental Impact Statement Draft Report (hereafter
referred to as the “GEIS”).[1]
Simply put: Our vote is: NO CONFIDENCE.
1. UNDISPUTED FACTS
There are certain facts that are established and need to be simply stated.
Nuclear waste is among the most hazardous materials on the planet.
A man exposed to a spent fuel rod which has come out of a reactor will be delivered a fatal dose of
radiation within a matter of seconds.
Nuclear waste remains highly toxic for hundreds of thousands of years.[2]
Since the very inception of the nuclear age – our democracy has struggled, unsuccessfully, to reach
consensus on how to dispose of nuclear waste.
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The taxpayers of this nation have been forced to assume costs and liability for this waste that runs in
the hundreds of billions.
The safety, security, health and environmental dangers involved in nuclear power are of such
potential magnitude, that neither the commercial nuclear industry, nor the insurance industry, will
accept more than a fraction of the potential liability. And thus through laws like the Price-Anderson
Act of 1957 and the Nuclear Waste Policy Act of 1982, most of the risk burden has been placed on
the American public.
The NRC itself has taken the position that it cannot be held responsible for cleanup in the event of a
major accident.
The NRC has allowed nuclear power plants to be owned and run by LLCs, limited liability
corporations and other legal constructs which would allow the multi-billion parent corporations to walk
away from a major liability, not just in the future, but today.
All nuclear power plants release radiation and other pollutants into the environment as a matter of
course throughout operation.
Accidental releases of radiation into environment have already occurred at the majority of nuclear
plant sites.
Two nuclear power installations have had severe accidents involving explosions, fires, meltdowns
and massive releases of radiation. The Chernobyl disaster, in 1986, resulted in the permanent
relocation of 300,000 people, the severe contamination of over 1000 square miles of land, and a
sizable geographical region being deemed uninhabitable for centuries. The Fukushima accident, in
2011, resulted in the evacuation of over 150,000, with ultimate numbers of displaced uncertain. But
both Chernobyl and Fukushima accidents occurred in relatively unpopulated areas.
In the U.S., there are nuclear plants and nuclear waste sites such as Indian Point which sit in densely
and highly populated areas.
The majority of climate scientists around the globe have warned that climate change is occurring and
that it brings risks of warming and extreme weather.
Regardless of whether the “cause” is anthropogenic activity or not, events in recent decades such as
hurricanes Katrina, Irene and Sandy, the prolonged droughts and forest fires that have plagued the
Southwestern U.S., powerful tornadoes, earthquake activity, flooding, and numerous severe wind and
snow storms, which have severely stressed the nation’s infrastructure.
Many of these events have caused prolonged and wide-scale electric outages due to downed power
lines, substation flooding and transformer explosions. Difficulties in power recovery have resulted in
areas challenged by downed trees, flooding, damaged bridges, impaired rail lines and obstructed
roads. Deteriorated infrastructure conditions add other challenges.
Nuclear power stations and spent fuel pools need electricity for safe operation. Indeed the root cause
of the Fukushima disaster was loss of electric power.
Over 67,500 metric tons of high-level nuclear waste (or MTU) are being stored at commercial nuclear
power plants and that amount is expected to increase at a rate of approximately 2,000 a year or
20,000 MTU each decade.
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The typical spent fuel pool at a light water reactor now holds the equivalent of about 6 reactor core
loads of spent fuel, about 700 MTU.
Low-burnup fuel can be transferred from cooling pools into dry casks after 5 years, but high-burnup
fuel may need to remain within pool cooling for over 20 years, and the use of high-burnup fuel has
been increasing.
Transfer of fuel from pool to pad or from wet to dry storage (and back and forth) is an abrupt change
of environment for used spent fuel assemblies.
Transfer of fuel also involves varying degrees of mechanical stress and dropping risk.
Aging effects/mechanisms include: degradation of toughness and strength of materials due to
irradiation, including degradation of neutron absorber materials; changes in a mechanical property of
materials, including change in dimensions or reconfiguration due to creep and effects of freeze-thaw;
loss of preload due to stress relaxation; crack initiation and growth; loss or weakening of material due
to corrosion; loss of strength and modulus due to elevated temperature.
Aging effects/mechanisms applicable to high-burnup fuel remain to be determined, but the current
engineering consensus is that high-burnup fuel is more subject to cladding radial hydride formation
and embrittlement 20-25 years after the high-burnup fuel assemblies are placed in dry storage. And
casks for high-burnup fuel are still under development.
America’s existing nuclear fleet and the on-site spent fuel pools where most of the high-level spent
fuel waste remains stored are aging.
It is a fundamental of engineering that as machines and structures age they become subject to agerelated deterioration.
Aging effects/mechanisms apply to spent fuel pools and their associated structures.
When the spent fuel pools were originally constructed they were planned to hold spent fuel for a very
short term – less than a year.
Unlike the reactors, the spent fuel containments are not hardened. The roofs are similar to the roofs
commonly built at box top stores.
The spent fuel pool structures at nuclear plant sites were never designed, nor built, with the intention
of holding large quantities of nuclear material for a decade, much less a century.
Data on dry cask performance has been collected for a matter of decades.
All attestations as to the containment of large quantities of nuclear waste for 60 years, 70 years, a
century, and beyond are hypothetical, based on limited collections of experiential data, and untested
by reality.
The U.S. government, intelligence and security experts have identified nuclear power plants to be
terrorist targets.
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2. IMACTS DEEMED FOREVER “SMALL”
The above noted facts are beyond serious dispute.
And yet, the NRC in this GEIS has determined that the above and all other major risks attendant to
high level nuclear waste should be entirely discounted, written out of the equation, because each is
unlikely and the foresight and powers of the NRC are so remarkable, that it will be able to prevent the
occurrence of any and all major problems.
With knowledge of the future that is vast and precise, the NRC has determined that continued storage
of nuclear waste in aging spent fuel pools for the next 100 years is nothing to worry about. And
holding large amounts of nuclear waste at dozens, perhaps even hundreds of sites throughout the
nation for 200 years is no problem either.
Indeed, the NRC’s omniscience is such that, rest assured, having large amounts of high level nuclear
waste on these sites is safe for millennia.
For 100 years, 200 years, tens of thousands of years: All environmental and human health impacts
the NRC proclaims in the GEIS will be “SMALL.”
Impacts from major natural disasters, major earthquakes, raging wildfires, floods and massive storm
surges, with all the possible consequences that could ensue, are also “SMALL.”
Impacts relating to accidents, the GEIS attests, will be “SMALL.”
Even impacts from terrorist attack directed at nuclear sites or materials in transport, the GEIS
assures, will be “SMALL”!
How, we wonder, did the NRC arrive at these patently preposterous conclusions?
For purposes of clarity and efficiency, we will here focus on solely the most critical and systemic
underlying flaws of the GEIS
3. FLAWED TIME CONSTRUCT
Ironic Exclusion of Time from Time Analysis
The conceit advanced in the GEIS is that a protective scheme for nuclear waste can be broken down,
into the following three (almost incandescently euphemistic) categories:
•

“Short Term” - referring to storage in spent fuel pools for the period of the next 100 years;

•

“Long-Term” - referring to storage in dry casks for the coming 200 years; and

•

“Indefinite Storage” - an indefinitely defined term, presumably to be for effectively forever.

Putting the problems of hubris and absurdity aside for the moment, the entire GEIS suffers from the
following fatal flaw: It does not incorporate time into its time analysis.
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Yes, there are lots of iterations of “aging management” plans (which, incidentally, are plans, not
realities). True too, there is acknowledgement of population growth, and climate scientists’ warnings
of climate change bringing droughts, rising sea levels and sundry other altered climate conditions.
However there is no actual analysis of the effects of time. Nor is there recognition that long durations
of time bring into play factors and events that cannot be anticipated.
Reflection upon the past provides perspective.
Berengia
Between 11,000 and 23,000 years ago, the Bering Strait – also known as the lost continent of
Berengia – formed a land bridge between Asia and North America which people crossed during the
Ice Age to form some of the founding populations of Native Americans.[3]
(Interesting aside, Native American tribal lands are among the areas most ravaged by 20th Century
uranium mining and Native American lands are identified in the GEIS as a place for large long-term
nuclear waste storage! But we digress.)
The half-life of Plutonium 239 (Pu-239)[4] is 24,100 years. So, if Upper Paleolithic cultures had come
up with nuclear power, we would still be dealing with their nuclear waste.
Luckily for us, they were just spearing mammoths.
The point which we hope is not being too subtly made is that the NRC’s assertion that it can surmise
the impacts of nuclear waste tens of thousands of years – hundreds of thousands of years, or
whatever the notion of “indefinite “ is – is simply ludicrous.
It is so absurd that it casts serious doubt on the credibility of the GEIS in its entirety.
Two Centuries in Perspective
Less inane, but also implausible, is the assertion the NRC can predict the situation over the “LongTerm Storage” period of 200 years hence.
Again, reflection upon the past provides perspective.
Two hundred years ago, Napoleon Bonaparte was battling Prussia, James Madison was president,
and America was fighting the War of 1812 against England. In fact in December 2013, the British
burned Buffalo, New York.
Two hundred years ago America still had slavery.
Two hundred years ago, the population of the United States was 7.5 million. The petroleum industry
did not yet exist. Sperm whale oil was still a major source of energy. There was, of course, no
automobile pollution (although horse manure droppings were evidently an issue), there were no
Superfund sites. Rivers were still clean enough to drink and fisheries were barely imperiled. (See,
e.g., Daniels.)
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Thus, while it may be reasonable to believe that dry casks and independent spent fuel storage
installations (ISFSs) have the technological capacity under specified conditions to contain nuclear
waste for that duration, there is no reasoned basis to conclude that prevailing environmental, political,
or social conditions will properly support enduring containment.
One Hundred Years From Now
The upcoming 100 years throughout which the NRC claims spent fuel may merrily sit in spent fuel
pools of repeatedly relicensed reactors is also a duration that, NRC jargon aside, is neither “short,”
nor certain.
What is reasonably predictable is that these pools will leak and that the total burden of radiation being
released into the environment will increase sizably.
The evidence comes from an expansive library of studies and reports documenting these leaks. A few
of these investigations are dutifully referenced in the GEIS “References” sections. However this GEIS
suggests little tends to be learned from “Lessons Learned” reports.
As these already past-their-prime spent fuel pools continue to age, they will continue to experience
age-related deterioration, and leak more. This is the most plausible sequel scenario.
Other radiation effluents which have been disgorged onto the reactor sites and the groundwater must
also be taken into calculation.
Environmental and biological systems do not abide by the artifice of separately evaluating the impacts
of radiation as does the NRC.
The problem – given the century of leakings which await us – is that the radiation will be chronically
delivered into the environment. The combined and multiplicative effects of the continual delivery of
short and long-lived radionuclides + the past, present, and future bioaccumulation of long-lived
radionuclides pose untenable risks to humans and other biological beings.
Add to the calculus the uncertain, but very real, risk of large accidental releases, and the impacts of
“Short-Term Storage” storage hardly merit the label: “SMALL.”
Which brings us to the topic of risk models.
4. FLAWED RISK CONSTRUCT
Flawed Risk Model
The GEIS suffers at its very foundation from a flawed risk model.
The GEIS states:
“NRC’s concept of risk combines the probability of an accident with the consequences of that
accident. In other words, the NRC examines the following questions:
•

What can go wrong?
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•
•

How likely is it?
What would be the consequences?”

(GEIS, at xxx).
“What can go wrong?” begs the answer: Fukushima and Chernobyl.
And this illuminates the reality that embodied in any evaluation is a value system.
The value system expressed in the GEIS clearly does not elevate human health, the protection of the
environment, or the security of the nation above the goal of enabling the additional accumulation of
high level nuclear waste.[5]
It is exceptionally disingenuous for the risk formulation in the GEIS to be proffered as if some sort of
objective mathematical equation drives the analysis.
Each of the three bullet point questions posited involves human beings making judgment evaluations
based on what they subjectively deem worthy of attention and consideration.[6] Each involves a
subjective decision as to what specific selection of sets of data to use and how to weight each
component of available evidence. And, with respect to very long term holding of nuclear waste, each
step involves – at best – an educated guess based on limited data.
The following point mandates emphasis: Models are models, not reality.
A model’s equations are a limited and partial representation of a limitlessly complex series of
systems. And when dealing with extraordinarily complex systems that interact with multiple other
highly complex systems – as is the case here, where nuclear installations with massive numbers of
constituent parts interact with complex, constantly changing, ambient environmental conditions,
weather behaviors, geologic events, human actions (both benign and malevolent), and the behaviors
and capabilities of other infrastructure – modeling is a particularly inadequate mechanism of
prediction.
The very best a model can do is pick out some relevant variables relating to the machine and its
structures and tie them through different algorithms to dynamic equations relating to selected sets of
models for other systems.
Probabilistic risk modeling may be useful and acceptable for NRC institutional use in assessing the
odds of certain specified outcomes for certain specific systems, components, or dangers. But it is an
invalid and unacceptable model to use when, as here, a vast number of factors are unknown, and the
potential outcomes are catastrophic.
Misapplied Application of Probabilistic Risk
It must also be pointed out that the NRC does not even apply its own absurdly reductive probabilistic
risk formulation correctly.
Firstly, by determining every serious event with negative consequences to be “unlikely,” the GEIS
unceremoniously excises a key factor out of the formula upon application.
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Secondly, despite using the word “consequences,” the analysis wholly ignores the likely
consequences of a severe accident such as a major spent fuel pool fire at Indian Point which could
render the New York Metropolitan area uninhabitable for centuries.
5. FLAWED METHODOLOGY
The GEIS utterly fails to integrate even the information it contains.
Systems, conditions, effects, and impacts all get divided into various categories and then each is
treated as if each operates within some imaginary bubble.
Simply from the elementary perspective of basic math, even if one were to accept the preposterous
assertions that every possible individually identified impact classification would be – to use the GEIS’s
favorite word, “SMALL” – that by no means indicates the total sum of various impacts would be small.
And – again, just using third grade math here – it certainly does not mean that the multiplicative
impacts are small.
Elevation of Radiation Release Risk
The NRC cannot seriously contend, for example, that climate change would not exert a multiplier
effect on the aging mechanisms applicable to spent fuel assemblies, spent fuel pools, or ISFSIs. Yet
such analysis is absent.
For a wide assortment of risks – flooding risk, dam failure risk, earthquake risk, site structure hazard
risk, construction accident risk, landslide risk, hurricane risk, tornado risk, site fire risk, wildfire risk,
malevolent insider risk, terrorism risk, human error, acts of nature, you name it – small risks can grow
pretty exponentially when combined and when the time periods are long.
Take just seismic risk. Accepting that the seismic risk is numerically (albeit not qualitatively) small for
any given year to the current existing nuclear plant infrastructure, that does not mean risk will remain
small as more spent fuel is created, more nuclear sites are built, and the decades and centuries
pass. Not only does the GEIS not consider this, but IPSEC is aware of no existing seismic study
which has conducted such analysis.
Most astonishingly, given the nuclear events of recent years,[7] there is no analysis which connects
the potential consequences of a protracted station blackout (or SBO) to the risks presented by
extreme weather, other infrastructure vulnerabilities, earthquakes, terrorism, sabotage, the aging
transmission grid and just plain inept operation.[8]
The entirety of problems which may impact spent fuel both during and after reactor license periods is
particularly relevant to sites with multiple reactors where continuing reactor operation overlaps with
the “short-term” storage period. Sites with more than one spent fuel pool also mandate scrutiny
because of the multiplier effects which inevitably result should several pools be affected by one event.
The methodology employed in the GEIS thus disregards the entire discipline of disaster science.
More astoundingly, the GEIS also appears to have no institutional memory of nuclear accident and
incident history.
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(To jog memory – and hopefully induce reflection – the References & Sources section of these IPSEC
Comments includes some summaries of findings and quote excerpts.[9] These are hardly exhaustive.
In addition, some discussion of potential waterway impacts applicable specifically to Indian Point – as
Indian Point is IPSEC’s prime purview – is contained in the Comments filed in October 2013 with the
New York State, Department of State, reproduced herein as Appendix A.)
We urge GEIS analysis be reformulated to consider all risks and include rare yet credible events
including: internal and external hazards, during all modes of plant operation, evaluated in a riskinformed manner. This approach should include consideration of so-called “cliff-edge” events – those
for which a small incremental increase in severity can yield a disproportionate increase in
consequences.
This argument was made in ASME Technical Report which resulted from a task force set up at the
direction of the president of the American Society of Mechanical Engineers (ASME). The ASME task
force was co-chaired by the former Chairman of your agency, Dr. Nils Diaz, and the former Senior
Vice President and Chief Technology Officer at Westinghouse Electric Company, Regis A. Matzie.
The report observes:
•

The Fukushima accident “has indicated that the events now needing to be protected against
include large fires and explosions, extreme natural phenomena, station blackouts of indefinite
duration, and combinations of internal failures that can cause the loss of normal and backup
core cooling…” (ASME Technical Report, p. 39)

•

Fukushima shows the risks of not preparing “for the possibility that the safety-related electrical
distribution system, and many of the plant safety systems, could be rendered inoperable by a
single event. Also, the possibility of losing all AC power for an extended period of time, and the
resulting depletion of the plant batteries (i.e., all DC power) was not considered in preparations
for accident management….They also had to deal with spent fuel pool cooling and potential
damage to the spent fuel pools.” (ASME Technical Report, pp. 50-51; see also NRC Special
Inspection Report, 2003)

•

“Many recent examples exist of the occurrence of highly improbable events with unforeseen
loss of control, where human actions and decisions have contributed to, or ultimately led to,
unacceptable consequences. Recent examples include the Deepwater Horizon fire, explosion,
and oil leak in the Gulf of Mexico; inundation of New Orleans following Hurricane Katrina;
crashes of the Space Shuttle Columbia and Concorde aircraft; and collapse of the World Trade
Center buildings after terrorist actions on September 11, 2001. It is presently not possible to
predict the occurrence of such events; furthermore, attempts to predict such events even if
information is available will encounter significant uncertainty. The capability to predict and
control an event becomes increasingly more difficult as the frequency of occurrence of the
event decreases. “ (ASME Technical Report, p. 40)

•

“The probability of any action is represented and weighted or adjusted by situational multipliers
representing stress, environment, and time pressures. It is practically impossible to describe
the nuances, permutations, and possibilities behind individual and collective human decisionmaking, so the human-technological system must be treated as an integral system.” (ASME
Technical Report, p. 40)
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America has had numerous nuclear power plant safety and security lapses. America has also
endured a sobering series of terrorist and criminal events (9/11, Boston Marathon, etc.) and extreme
weather events since commencement of the current century.
So far we have dogged the bullet of a concurrent nuclear emergency, grid failure, and extreme
weather and/or security crisis. But at what point do the odds change for that bullet to connect?
Elevation of Human Health and Environmental Damage Risk
The same failure to look at additive and multiplicative and accelerative factors infects all aspects of
the NRC’s analysis of human health and environmental damage impacts.
After a long, laborious slog through hundreds of pages of the GEIS, one comes to the “Cumulative
Impacts” section.
At last, calculus would be made of all the risks to health and environment from decades of radioactive
effluent releases from the entire nuclear operations (military, civilian, medical, etc) and the nuclear
waste stream (military, civilian, medical, devise, etc), from the beginning of the nuclear age, through
the decades of extended (and new) nuclear power operation, and then for the envisioned centuries
ahead.
One would anticipate a thorough analysis, to incorporate the most current medical research and
environmental studies.
The realities of water source depletion, dwindling fisheries, polluted and heated waterways, algae
growth….the list goes on and on. Surely the GEIS would evaluate the added burdens of heat and
radioactive effluents into the groundwater and surface water as an added stressor that might well
constitute a tipping point to major environmental crisis. Added too would be the estimation of more
accidental releases – large and/or small – during regular nuclear power operation, since that would
be just the starting point for analysis. No?
Without a doubt, the findings of the National Academy of Sciences and all the other studies attesting
to the additional vulnerabilities of environmental justice populations and of women, adolescents,
children, babies and babies in utero will be given due consideration.
And, most assuredly, the analysis would carefully examine the totality of all the cumulative effects of
the hundreds of different radionuclides (with so many different pathways and effects) that have been,
are being, and will ineluctably be, disgorged.
Increased human populations and exposures would, of course, be calculated. After all, there will be
thousands of tons more waste and millions more people.
Alas, we are still waiting.
6. FLAWED ASSUMPTIONS
The number of flawed assumptions in the GEIS is mindboggling. We focus here solely on a few which
are systemic and render the entire analysis defective.
Nothing Will Ever Go Really Wrong
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The level of denial that things can go wrong in the GEIS borders on the level of delusion.
Sept 11th, Katrina, BP, now Fukushima. How many more examples do we need of the way events
can aggressively overwhelm human-engineered systems? How many failures of “fail safe” structures
must destroy the lives of thousands?
Somebody at the NRC, pick up a newspaper. Read it. Please.[10]
Government Oversight is Flawless
At the top of the list of overoptimistic assumptions is the GEIS’s repeated assertion that if there is a
problem, the NRC will catch it in time.
There is, of course, a vast library of documentation of past NRC failures. (See, e.g., GAO; NRC;
Lochbaum; and UCS.)
Allowing the possibility that the current NRC is comprised of omniscient and perfect actors, the GEIS
still cannot assert that this state of affairs will continue for hundreds (or thousands) of years.
Alas, as a matter of pure logic, the current NRC cannot reliably depend upon the future NRC being as
fabulous as the present.
The GEIS also postulates that other agencies will step in as needed, as needed. The same logical
flaw applies here as well.
Perhaps the most silly assertion is that Congress will step in to help as needed with just the right
legislation. Do we even need to respond to that one?
Corporations Always Clean Up their Messes
Really?
Gee, if that’s the case how come the industry is so intent on wrapping itself up in multiple protection
layers of LLCs? (Schlissel)
And why do we have so many statutes like the Price-Anderson Act of 1957 and the Nuclear Waste
Policy Act of 1982, which shift the financial risk burden from the nuclear industry onto the shoulders of
the public (i.e., taxpayers)?
And how come corporate giants like Entergy seem to forever be seeking to “optimize” the value for
shareholders? (King; Hakim)
Prioritization of profit and shareholder value is, of course, what corporations seek. Corporations are
not biological beings with heart and soul, they are legal constructs devised to promote profit and
reduce liability. That is actually what corporate law and corporate tax law allows. What the NRC has
allowed, is for the behemoth nuclear corporations to wrap themselves in additional layers of
“protection” that enable the parent corporations to cut loose at risk subsidiaries, should they pose a
substantial threat to profitability. The primary responsibility is to corporate bond holders and stock
holders, not to the citizens of a community where a reactor is shut, and waste is seeping from spent
fuel pools into the groundwater. (Cooper; Schlissel; Tidmore)
13

Further, today’s viable and well-operated company can become tomorrow’s failed corporation. This
does not require a nuclear accident, just a financial disaster. (Enron.)
In fact, the NRC regulatory scheme seems to have given no thought to what would or could happen if
an operator goes bankrupt. This is exactly what has led to the nation’s numerous (and desperately
underfunded) Superfund sites. Who will be left footing the bill for all this waste?[11]
If the NRC really believes that nuclear operators who will no longer be pumping profits out of their old
machines in 10 or 20 years will stick around to spend the following 100 or 200 years maintaining and
cleaning up their defunct operations, we have a wonderful deal for you: Mars condo, ready for movein, river view.
Radiation is Not a Major Health Risk
This assumption is implicit. Reading the GEIS, if one did not know what spent fuel was, the reader
would conclude the material was a minor pollutant presenting minimal health risk.[12]
Plans and Laws on the Books Suffice
Over and over again the GEIS notes a potential hazard or impact and then just waves it away with the
wand that the NRC/ industry has a plans or will have plan to deal with the issue.
Similarly, again and again, the GEIS cites legislation or postulates that laws will be passed to deal
with potential problems.
But having plans and laws does not constitute evidence of either adequate protection or lack of major
impact.
To put it as a math equation: Plans + Laws ≠ SMALL impact.
7. CRUCIAL OMMISSION OF COST TO PUBLIC
One would think that somewhere in the GEIS would be a frank acknowledgement of the estimated
costs to the American public of the whole shebang.
These costs include all the federal, state, and locality costs entailed in safety and security.
The costs include government management and oversight of all the massive construction activities
and all the transportation-related activities the GEIS notes.
The costs include publically financed R&D for things such as trying to find out what the heck to do
with the high-burnup fuel.
The costs include all the potential financial and risks transferred to the public.
The costs include all the potential remediation costs for past, present, and future toxic effluents.
One would think. But one would think wrong.
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8. CRUCIAL OMMISSION OF CYBER
Even putting everything noted above aside, there is one astonishing omission that renders the entire
GEIS fatally flawed:
The GEIS completely fails to look at cyber.[13]
The GEIS it ignores cybersafety issues, cybersecurity issues, complications that can result from
interactions between computer networks.
This area is scopic and critical.
Were space and copyright law not at issue, we would insert the complete contents of the book
America the Vulnerable by Joel Brenner, former head of counterintelligence for the director of
National Intelligence here. Somebody at the NRC should read it, with special attention to the chapter
“Dancing in the Dark” about vulnerabilities to nuclear power installations and the grid in general.[14]
The NRC also needs to review the government findings on the Davis-Besse boric acid corrosion
fiasco with attention to the fact that the same nuclear operator was implicated in setting off the East
Coast and Canada blackout of 2003, and recall that Davis-Besse turned out to also be infected with
the malicious virus known as the Slammer worm. Connect some dots and add in a storm like Sandy.
9. ILLICIT ALTERATION OF REGULATORY SCHEME
Deep within the pages of the GEIS is this little ditty:
“As described in Section 1.4 of this draft GEIS, the proposed action is for the Commission to issue a
revised rule, 10 CFR 51.23, that generically addresses the environmental impacts of continued
storage. This revision would adopt into regulation the environmental impact analyses in this draft
GEIS. Further, the revision would state that because the impacts of continued storage have been
generically assessed in the draft GEIS and codified in a rule, the NEPA analyses for future reactor
and ISFSI licensing actions would not need to separately consider the environmental impacts of
continued storage.” (GEIS, 8-10)
This is a highly suspect attempt to use a limited-scope (and severely flawed) GEIS to drastically alter
the nuclear regulatory scheme.
It has the appearance of an attempt to promote nuclear power and effectively shackle the nation to
continued nuclear power as an energy source and the endless buildup of nuclear waste.
CONCLUSION
The Draft GEIS is based on poor evaluation of inadequate criteria. It promulgates hypotheses as
evidence, unrealistically bounds scenarios, disregards likely malfunctions, discounts human error,
minimizes all risks, and shows profound indifference to the effects of radiation upon human health
and the environment.
The GEIS conclusions of “SMALL,” “SMALL,” “SMALL,” for every time scale imaginable defy both
experience and reason.
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That such a simplistic load of bunk would be presented by the nuclear regulator of the United States
after 50 years of nuclear plant “near-misses” and leaks, following 9/11, and in the wake of the
Fukushima disaster is unconscionable.
This is willful denial.
Please, we know there are people within the NRC who do care and work every day to protect the
environment and the citizens of our great nation. We need you to speak up and act more forcefully
within your agency.
We need you to present an honest picture to the public.
Sincerely,
The Indian Point Safe Energy Coalition
By its Leadership Council
Judy Allen
Allegra Dengler
Marilyn Elie
Michel Lee, Esq.
Ken Okin
Maureen Ritter
Margo Schepart
Susan Hito Shapiro, Esq.
Gary Shaw
Jeanne Shaw

APPENDIX A
IPSEC COMMENTS FILED OCTOBER 29, 2013 WITH THE NEW YORK STATE DEPARTMENT
OF STATE
Indian Point Safe Energy Coalition (IPSEC)
PO Box 131
Ossining, NY 10562-0131
1 (888) 474-8848
October 29, 2013
RE: Expanded Comments On New York State DOS Public Notice F-2012-1028: The Indian Point
Safe Energy Coalition Opposes Coastal Consistency Certification for Indian Point
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New York State Department of State
Office of Coastal, Local Government and Community Sustainability
99 Washington Ave, Suite 1010
Albany, NY 12231-0001
Via mail and e-mail depprmt@gw.dec.state.ny.us
Dear Public Servants:
We, the undersigned Members of the Leadership Council of the Indian Point Safe Energy Coalition,
are writing to strongly urge the New York State Consistency Review Panel to withhold a Coastal
Consistency Certification for Entergy Nuclear Indian Point 2, LLC, Entergy Nuclear Indian Point 3,
LLC, and Entergy Nuclear Operations, Inc., and any other Entergy Corporation affiliated entity
(collectively, Entergy) in connection with power generation at the Indian Point nuclear power plant
now called the Indian Point Energy Center (Indian Point).
Indian Point has disgorged radiation and other pollutants into the environment – both accidentally and
as part of daily operations – now for decades. Every day for 40 years (or over half a century, if one
includes operation of the defunct Indian Point 1 reactor) Indian Point has degraded the quality of
Hudson River water and Hudson River Valley air. In addition to the isotopes and chemicals emitted,
the plant destroys many billions of fish and other aquatic life through its water intake systems, and
emits a massive plume of thermal pollution.
As it ages, this degrading industrial plant presents an escalating, and, in fact, incalculable level of
risk.
Continued operation of Indian Point runs afoul of every core policy category of the NY Coastal
Management Program. In the broadest possible sense, Indian Point puts in jeopardy the protection of
water, air, wildlife, fish, agricultural land, and humans. More specifically (as enumerated within a set
44 coastal policies), the nuclear industrial facility constitutes a threat to every single treasured natural,
historical, scenic, and recreational site in the lower Hudson Valley.
And, while there are surely other industrial entities which pollute New York’s waterways and disrupt
natural habitats, Indian Point, singularly, holds the potential of catastrophically devastating a vast
region of New York State overnight. Indian Point, singularly, presents a risk to human health, wildlife
and ecosystems for centuries. These risks must be taken into the calculus.
With the desire not to waste the time of the dedicated public servants of the NYS DOS, we do not
wish here to simply iterate the set of 44 coastal policies. Nor do we want to redundantly proffer points
concurrently being advanced by the environmental watchdog organizations Riverkeeper, Inc
(Riverkeeper) and Hudson River Sloop Clearwater, Inc. (Clearwater). So please deem the IPSEC
comments to incorporate and heartily support the comments of both Riverkeeper and Clearwater in
opposition to the issuance of a Coastal Consistency Certification.
However, we do wish to draw the attention of DOS Staff to three key contentions:
The first is that past and current Indian Point operations clearly contravene desirable environmental
objectives.
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The second is that strong evidence suggests that continued operation of Indian Point for 20 more
years will present a marked and increasingly elevated threat to the environment and human health.
The third contention is that the unique site characteristics of Indian Point present an untenable risk to
New York. In this regard, we plead that the Department of State view itself as a protector of the life,
health and property of the tens of millions of people who live, work, travel and recreate within 50 miles
of the site.
FIRST CONTENTION: Past and Current Indian Point Operations Clearly Contravene Desirable
Environmental Objectives
Indian Point has clearly, and over an extended duration, despoiled the Hudson River, and has not
served the interests of the protection, preservation, and restoration of significant coastal fish and
wildlife habitats.
Indian Point has ongoing regulatory level releases of radiologic emissions and has had numerous
unplanned releases from ruptured underground pipes and leaks in the spent fuel storage structures.
Indian Point's antiquated cooling water intake structure, located in the vicinity of the designated
significant fish and wildlife habitat of Haverstraw Bay, slaughters over a billion fish and other aquatic
organisms in Hudson River every year.
In concert, decades of releases of hazardous and toxic effluents, the killing of tens of billions of fish
and other aquatic organisms and the massive thermal pollution of the Hudson cannot be reasonably
excluded as a material contribution to the identified decline of 10 out of 13 key species in the Hudson
River.
Radioactive Leaks
Indian Point’s abysmal record of “accidental” leaks of radiation into the air and water is extensively
documented. For example, years of stress corrosion cracking in a tube of the Indian Point Unit 2
steam generator resulted in tube rupture, explosion, the release of radiation into the environment, and
the declaration of a site emergency in Feb 2000. The accident resulted in the shutdown of Unit 2 for
nearly a year. An investigation by the Office of the Inspector General of the Nuclear Regulatory
Commission (NRC) revealed that operating conditions at the plant had deteriorated substantially
throughout the 1990s. The litany of problems included broken and malfunctioning equipment, failure
to implement correction action programs, and lax training. Despite the NRC’s awareness of the
problem conditions, the NRC did not place Indian Point 2 on its watch list for heightened oversight
until after the nuclear accident. (Bell, 2003.)
Moreover, while the public was initially assured that radioactive water had been contained and only
some radioactive steam had been released into the atmosphere during the Feb 2000 accident, an
investigation by the journalist Roger Witherspoon revealed in 2002 that hundreds of gallons of
radioactive water from Indian Point 2 had in fact leaked into the Hudson River and the Buchanan
water system within days of the accident. (Witherspoon, 2002.)
Subsequently, there were public disclosures of other “unplanned” releases of radioactive tritium,
strontium, cesium, cobalt and nickel, and it was revealed that some leaks had persisted,
undiscovered or inadequately assessed for many years.
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The leaks at Indian Point (and others) have been extensively detailed in a series of reports by the
Government Accountability Office (GAO), a NRC Leak Task Force and the hydrogeology firm GZA
GeoEnvironmental, Inc., which Entergy was forced to hire to try to determine the root causes and
extent of the Indian Point leaks. We strongly urge NY DOS staff to review these reports in their
entirety. In combination, what they reveal is: (1) Leaks can take a decade or more before they
become recognized. (2) Determination of the source, root cause, and pathway of leaks can be a
lengthy, complex and arduous task. (3) By the time the problem is found, it is often too late to prevent
contamination of the environment. (4) Leaks on site are not necessarily mandated to be prevented or
cleaned up before full plant decommissioning (i.e., cleanup may be delayed for half a century or
more). (GAO, 2011; GZA, 2008; NRC Liquid Radioactive Release Lessons Learned Task Force,
Final Report, 2006.)
It is worthy of note that other aging nuclear reactors operated by Entergy have also had radiation
leaks. As one press report succinctly put it: “Vermont Yankee has had operational and physical plant
problems over the last decade, including a water tower collapse, a transformer fire, tritium leaks,
missing fuel rods and condenser issues.” (Galloway, 2013. See also UCS Report, 2011 at pp 39-41.)
(In August of this year, Entergy announced it would close Vermont Yankee in 2014.) And Entergy’s
Palisades nuclear power plant has had over half a dozen reported radiation leaks since 2012,
including a May 2013 leak into Lake Michigan which, investigators discovered, resulted from cracking
of a tank nozzle in the plant’s 300,000 gallon injection and refueling tank located over the control
room. The injection and refueling tank floods and cools the reactor with borated water during refueling
and would serve as an emergency safety cooling system for removal of heat from the reactor in the
event of a loss of coolant accident. The May 2013 incident caused the ninth shutdown of the plant
since Sep 2011, the sixth shutdown as a result of leaks. (Coffey, 2013; Lydersen, 2013; RT, 2013.) In
June 2013, the same tank leaked again, allowing water to leak through the ceiling of the plant control
room. During repair, workers reportedly discovered that part of the foundation support for the tank
had not been installed during the plant’s initial construction.
Non-Radiation Leaks
In addition to leaks of radiation, Indian Point has also released other toxins into the environment, both
as a result of normal operation and as a result of poor facility maintenance. For example, in 2010,
Entergy was fined $1.2 million for a release of oil into the Hudson when a transformer at Indian Point
Unit 2 exploded. The same transformer model and the very same part (bushings) had exploded 3
years earlier at Indian Point Unit 3. This “no lessons learned” approach evidences a reckless
disregard for the protection of fish and wildlife habitats.
Thermal Pollution
The thermal pollution from heat dumped into the Hudson River by Indian Point is tremendous. At
Indian Point the discharge into the Hudson River varies in temperature from 90 to 100 degrees
Fahrenheit. (Riverkeeper.) Thermal pollution, in addition to heating the water, reduces the oxygen
level of water and increases bacteria and algae populations.
In terms of physics: Indian Point dumps about 30 billion BTUs of heat into the Hudson, thermal
energy roughly equivalent to the heat which would be generated by exploding a Hiroshima sized
nuclear bomb in the waters of the Hudson River. (Witherspoon, 2011.) A satellite photo of the
Hudson River heat plume is below.
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(Indian Point appears at the upper right of the image, its thermal plume is the upper plume.)
SECOND CONTENTION: Strong Evidence Suggests Continued Operation of Indian Point for
20 More Years Presents a Marked and Increasingly Elevated Threat to the Environment and
Human Health
High Level Nuclear Waste (Spent Fuel) – Continued Threat and Build-Up of Dump
Some 1,500 to 2,000 tons of high level nuclear waste – also called “spent fuel” – generated by Indian
Point to date currently sits by the east bank of the Hudson River.
If Indian Point is allowed to continue operating for 20 more years, the plant is estimated to add
approximately 1,000 additional tons of waste to what has become, effectively, an indefinitely
extended duration nuclear waste dump site.
So long as Indian Point continues operation as a power plant, massive amounts of spent fuel will sit in
overfilled, tightly packed, highly radioactive waste storage pools, which are already degraded.
Aging Nuclear Facility With Previous History of Degradation
The likelihood of future hazardous release is elevated due to the operational history of the site.
In its first 40 years of operation, Indian Point has had fires; explosions; cooling system malfunctions;
emergency sump pump defects; clogged water intakes; safety injection system degradation; boric
acid corrosion; nitrogen gas accumulation; hydrogen gas buildup; steam generator accidents; reactor
control rod malfunctions, electrical failures; backup generator failures; security system malfunctions;
emergency communication system collapses; computer software problems; pipe breaks; and a series
of radiation leaks. Just this summer, Indian Point’s Unit 2 shut down after its two main boiler feed
pumps stopped working.
Assurances that aging can be managed – what might be called the “don’t worry, be happy” plan –
defy common sense. Such optimism is also belied by the literature. Experts warn that the structural
integrity of safety-related and other underground piping systems are especially susceptible to
corrosion as plants age.
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The GAO reports: “NRC officials … noted that the pressure and flow tests NRC currently requires do
not provide information about the structural integrity of an underground pipe, such as whether the
pipe has degraded to the point that the thickness of its wall could hinder the pipe’s future
performance. One stakeholder voiced concern that not having structural integrity information about
safety-related underground piping systems could create a very significant risk to public health and
safety if such pipes were to unexpectedly fail due to corrosion.” (GAO Report, 2011, at p 19.)
The GAO then noted that the guided wave – or ultrasonic – technology used in the oil and gas
industry is not readily adapted to nuclear industry site conditions because “the underground piping at
nuclear power plants tends to include many bends and turns, which can distort the wave energy and
interfere with the inspection test results.” Thus, “NRC and licensees cannot be assured that
underground safety-related pipes remain structurally sound without having information about
degradation that has occurred. Without such assurance, the likelihood of future pipe failures cannot
be as accurately assessed, and this increases the uncertainty surrounding the safety of the plants.”
(GAO Report, 2011, at p 19.)
Astonishingly, the NRC does not even deem piping and other components which could release
radiation into the environment to be “safety-related” unless they relate specifically to safe operation or
reactor shutdown. This is one reason why radiation leaks are inevitable deemed not to create “a risk
to public health and safety.” The other reason is that any individual leak into a waterway which is not
huge is always deemed dilutable. In, other words, the solution to pollution is dilution. (See, e.g., GZA
report, at p 134, noting “remedial objectives” for Indian Point’s leaks of strontium and tritium into the
Hudson, et al, include “natural attenuation processes” like “dispersion, and sorption.”)
Seismic Risk
In recent years it has also come to light that Indian Point sits virtually at the intersection of two
earthquake faults and the NRC has identified the Indian Point Unit 3 reactor to be at the highest risk
of core damage from an earthquake of any nuclear power plant in the nation.
The quake faults, experts at the Lamont-Doherty Earth Observatory of Columbia University have
concluded, could generate a magnitude 7 quake on site at any time. Indian Point was not designed
with that magnitude in mind, nor was it designed for the kind of gravitational acceleration that might
be brought by a lower level on-site seismic event. (Sykes, 2008.) Lynn R. Sykes, the lead author of a
study on this risk, stated: “Indian Point is situated at the intersection of the two most striking linear
features marking the seismicity and also in the midst of a large population that is at risk in case of an
accident… This is clearly one of the least favorable sites in our study area from an earthquake hazard
and risk perspective.” John Arbruster, a co-author, said: “You could debate whether a magnitude 6 or
7 is possible, but we’ve already had three magnitude fives, so that is very realistic.” (Sykes, 2008,
quoting from press release.)
Notably, the seismic design basis for the plant does not incorporate the multitude of risk factors
attendant to the aging.
Revelations which emerged a few years ago regarding degradation of Indian Point’s refueling cavity
liner are is illustrative of the problems which keep cropping up at the plant. The subject was the focus
of a section in a 2011 report of the Union of Concerned Scientists (UCS) titled “The NRC and Nuclear
Power Plant Safety in 2010: A Brighter Spotlight Needed.” To refuel Indian Point’s reactor, the
refueling cavity is flooded with water. This removes decay heat from the fuel assemblies and helps
protect the workers from excess radiation exposure. The original operating license application for Unit
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2 assured that the refueling cavity was “designed to withstand the anticipated earthquake loadings,”
and that “the liner prevents leakage in the event the reinforced concrete develops cracks.” This
leakage prevention function of the liner became part of the licensing basis for the plant. “However,
NRC inspectors at Indian Point recently found that the liner has been leaking 2 to 20 gallons per
minute since at least 1993 (NRC 2010v), and that the plant owner has not yet delivered on repeated
promises to fix the leak. That means the device installed to prevent leakage after an earthquake is
leaking before an earthquake even occurs.” The problem of degrading refueling cavity liners for
pressurized water reactors, the UCS report notes, was revealed in 1996, upon discovery that the
Millstone nuclear plant in Connecticut had a non-conforming liner. The NRC then developed specific
guidance giving plant owners 3 options on what they were supposed to do when they found degraded
or nonconforming conditions. “However, the Indian Point owner has chosen option 4: to do absolutely
nothing to resolve the safety nonconformance, daring the NRC to respond. That was the very same
option the Millstone owner chose in the early 1990s – which led to the reactor shutdown and the
NRC’s efforts to prevent such a situation from ever happening again.” (UCS Report, 2011 at pp 3739.)
Gas Lines Pose Additional Risk
Another site hazard exposed in recent years is that Indian Point was built in close proximity to two
large underground gas pipelines which are half-a-century old. (Blanch, 2010.) They could rupture,
initiating an explosion and conflagration that could obviously spread.
A related – and virtually unanalyzed – threat is posed by the advent of a gas explosion, a small
quake, or some other event, which emits enough vibration to further weaken pipes, fray wires, loosen
welds, or create fissure cracks in some component or another. (Problems like these have repeatedly
occurred at Indian Point without discovery through ordinary maintenance and inspection.) Degraded
systems could then operate seemingly fine for years, but then fail if stressed by accident conditions.
Flooding Risk – Storms and Dam Failure
In the absence of the continual flow of cooling water, the super-hot radioactive fuel contained in the
reactor core or the spent fuel pools will overheat. This can lead to both meltdowns and hydrogen
explosions and fire.
If cooling is not resumed in time, in spent fuel pools, this could initiate an exothermic reaction and fire
which could release the full inventory of radioactivity in the pool. (Alvarez, 2011; Alvarez, 2003;
Thompson, 2007.)
If cooling is lost and not timely or adequately restored in a reactor, the nuclear fuel will overheat,
potentially leading to core damage, containment failure, and the release of its radioactive contents
into the environment.
Somewhat ironically, one of the greatest risks to cooling systems is from flooding. This is because
flooding can disable cooling mechanisms by wrecking equipment or knocking out electrical systems.
It was this loss of electrical power that led to the meltdowns at Fukushima. (UCS, 2012.)
The flooding risks at Indian Point are likely to rise significantly due to the increased precipitation and
severe storms experts predict from climate change. Hurricane Irene and Superstorm Sandy stand as
unpleasant recent examples of the phenomena.
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Indeed storm-related floods have caused problems at several U.S. nuclear power plants in recent
years. Flooding from Sandy caused the Salem and Oyster Creek plants in New Jersey to shut down
when high water levels threatened their water intake and circulation systems. In June 2012, just a few
weeks after a fire briefly shut down a cooling system for spent fuel rods, flood waters inundated the
Fort Calhoun plant in Nebraska. (Funk, 2012.)
Flooding can also result from dam failure. Dam failures in the U.S. are not rare. Over 700 have
occurred since 1975 and the American Society of Civil Engineers gives dams a “D” grade on its 2013
Report Card. (ASME Report Card, 2013.) The dams upstream from Indian Point are aging
infrastructure and both Indian Point units made the list of the top 34 U.S. reactors at heightened risk
of flood damage from dam failure in a 2011 NRC report. (Perkins, 2011.) The public, incidentally, only
became informed of this risk after an engineer at the NRC Division of Risk Analysis pressed the
issue. (See Perkins, 2012.)
Climate Change and Severe Weather Add Additional and Multiplicative Risks
Heavy precipitation and wide temperature swings in the region will likely take a further toll on the
aging plant, accelerating corrosion and rusting in buried pipes and cables. It is only logical to believe
that issuing a new 20-year license to a plant that could not be sited where it currently sits will develop
more toxic leaks as it ages.
Drought, as well as flooding, can challenge plant cooling systems.
Severe storms present exceptional challenges because they can result in wide-spread regional power
losses, cutting off off-site electric power which is needed to operate critical plant systems and result in
a station blackout (or SBO); e.g., the Fukushima scenario. The loss of emergency diesel generators
and SBO are unequivocally recognized to be a primary accident risk factor. (ASME Technical Report,
2013.)
Indian Point’s back-up emergency diesel systems have limited duration capability and have been
linked to numerous problems over the years. Indeed, in July 2013, federal criminal charges were filed
against the Indian Point Chemistry Manager for falsifying chemical test results of diesel fuel used to
power the plants emergency generators. (Complaint, 2013.)
An incident which occurred at Entergy’s Arkansas Nuclear One plant on March 31, 2013, shows how
rapidly sequences of events involving the loss of off-site power can occur even during pleasant
weather – and thus reveals the far greater problems that can emerge under storm conditions. As
noted in a June 2013 NRC Report: “At approximately 7:50 a.m. (CDT) on March 31, 2013, while lifting
and transferring the Arkansas Nuclear One Unit main generator stator to the train bay, the temporary
overhead crane collapsed, causing the 525-ton stator to fall on and extensively damage portions of
the turbine deck and subsequently to fall over 30 feet into the train bay. The impact of the stator and
crane components on the turbine deck damaged the electrical non-vital buses supplying offsite power
to Unit 1 and caused the supply breaker to Unit 2 reactor coolant pump B to open. The damage to the
electrical buses resulted in a loss of offsite power to Unit 1, and the trip of reactor coolant pump B
resulted in the Unit 2 reactor trip from 100 percent power.” (NRC Augmented Inspection Team
Report, 2013, at p 3.) The collapse of the temporary crane resulted in the rupture of an eight-inch fire
main in the turbine building train bay. (NRC Augmented Inspection Team Report, 2013 at p 3.) “At
9:23 a.m. offsite power to Unit 2 from startup transformer 3 was lost after water from the ruptured fire
main caused an electrical fault inside the Unit 2 nonsafety-related switchgear in the turbine building.
The loss of power from startup transformer 3 resulted in a trip of the running reactor coolant pumps
and charging pump on Unit 2, and a trip of the running instrument air compressors maintaining
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instrument air header pressure for both units.” (NRC Augmented Inspection Team Report, 2013 at pp
3-4.) “At 10:33 a.m., the licensee declared a Notification of Unusual Event because the electrical
fault inside the switchgear appeared to have resulted in a small explosion in the breaker cubicle.”
(NRC Augmented Inspection Team Report, 2013 at p 4.) The report continues: “The loss of offsite
power resulted in the loss of power to both decay heat removal trains. Since the plant was in Mode 6,
the decay heat removal pumps were not aligned to automatically restart following the emergency
diesel generator starting and connecting to the Class 1E160 volt buses.” (NRC Augmented Inspection
Team Report, 2013 at p 5.) During the course of the incident, decay heat removal from the reactor
fuel briefly ceased, power to a spent fuel cooling pump was disrupted, and an emergency diesel
generator did not automatically start up. The loss of cooling was brief, and so the accident did not
lead to a meltdown or radiation release. But the accident caused significant structural damage to site,
killed a worker and sent 8 others to the hospital. The point of emphasis here is that this kind of
incident occurred at an Entergy-run facility on a pleasant weather morning during daylight hours.
Bioaccumulation of Contaminants in the Environment is a Serious Hazard Ignored by Both the
Operator and the NRC
Effluents from Indian Point since the 1970s have resulted in sizable discharges of highly toxic
radionuclides that are known to bioaccumulate in aquatic organisms and interfere with human
health.
The operation of Indian Point for two more decades will result in substantial continued releases of
radioactivity and other chemicals into the air and Hudson River simply as a matter of course. Many of
these contaminants remain poisonous for long durations and are well known to bioaccumulate in the
environment. The long-term risks include not only continued accumulation, but synergistic interaction
with other contaminants. Of particular concern over the long term are long-lived isotopes such as
cesium-137 and strontium-90, which both remain radioactive for approximately 300 years. Then there
is plutonium-239, with a half-life of 24,110 years.
Even a non-catastrophic accident would severely affect swimming and fishing and would degrade
water quality. The near proximity of reservoirs also puts drinking water quality in jeopardy.
Other Public Health Risks
The U.S. National Academies of Science Committee to Assess Health Risks from Exposure to Low
Levels of Ionizing Radiation (a/k/a, Committee on the Biological Effects of Ionizing Radiation) issued
a study in 2005 – known as the BEIR VII study – that concluded there is no level of radiation which
can be considered harmless. (NAS BEIR VII Study, 2005.) “Additionally, effects that may occur as a
result of chronic exposures over months to a lifetime at dose-rates below 0.1 mGy per minute,
irrespective of the total dose, are thought to be most relevant.” (NAS BEIR VII Study, 2005, at p 21.)
Current science shows long term cumulative effects of all radiation exposures must be taken into
account in the assessment of risk. Women, adolescents, children (especially girls), toddlers, infants,
and babies in utero are, respectively, increasingly more vulnerable to the effects of radiation.
Moreover dose standards very narrowly look at cancer and not the number of overall illnesses such
as an increasing weakening of the immune system, premature aging, cardiovascular diseases,
chronic diseases of the stomach, thyroid and pancreas, neurological disorders, birth defects, and
infant death. (Cf. IPPNW Report, 2011 at pp 22-24; Mangano, 2013.)
Since publication of the BEIR VII study, research has increasingly supported the link between ionizing
radiation released during ordinary operation by nuclear power plants and human illness. The link is
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especially strong with respect to thyroid cancer and childhood leukemia. (Baker, 2007; KiKK Studies,
2008; Nussbaum, 2009.)
Specifically with respect to Indian Point, analyses by Joseph Mangano, Director of the Radiation and
Public Health Project (RPHP), and colleagues have raised serious concerns of health risks to
residents of the lower Hudson Valley region should the plant remain operational for 20 more years.
(Mangano, 2013; Mangano, 2007; Mangano, 2002.)
THIRD CONTENTION: Indian Point Presents an Untenable Risk to New York
“I think it is insane to have a three unit reactor on the Hudson River in Westchester
County, 40 miles from Times Square, 20 miles from the Bronx. And if you describe that 50
mile circle…you’ve got 21 million people.” – Robert Ryan, Director of the Office of State
programs for the Nuclear Regulatory Commission in 1979 sworn testimony.
It is beyond dispute that Indian Point could not be sited in the location it sits, were it to be built today.
So long as Indian Point continues operation as a power plant, massive amounts of spent fuel will sit in
overfilled, tightly packed, highly radioactive waste storage pools, which are already degraded. Spent
fuel rods give off about 1 million rems of radiation per hour – at a distance of one foot, enough to kill a
man in a matter of seconds. In an Institute for Policy Studies report authored by Robert Alvarez, a
former senior advisor to the U.S. Secretary of Energy, the radioactive inventory in Indian Point’s spent
fuel pools was estimated to be 233,641,800 curies, as of May 2011. (Alvarez, 2011.) Even with some
of that having been moved to dry cask storage, the amount of radioactivity contained in the plant’s
pools is in the order of 100 times that released by the atomic bombing of Hiroshima.
Accordingly, continued operation presents not just a likely continued release of radioactivity into the
environment, but the potential exceptional risk of accident and attendant large scale release of
radiation to the surrounding coastal area. (See Appendix A.)
Numerous studies point to the morbidity and mortality risks of a major accident at Indian Point.
(Alvarez, 2003; Lyman, 2004; Yablokov, 2009.)
Fallout from a major nuclear power plant accident was demonstrated in fact by the Chernobyl
disaster. Radioactive fires at Chernobyl burned fiercely for nearly 10 days. Changes in wind
direction and rainfall resulted in an uneven and spotty distribution of radionuclides that is more
comparable to a Jackson Pollack painting than the neat little pie plumes depicted in NRC graphics.
Three of most highly contaminated areas were the 20 miles surrounding the reactor; the Bryansk,
Russia and the Gomel and Mogilev regions of Belarus 120 miles N-NE; and the Kaluga-Tula-Orel
area of Russia 300 miles NE of the reactor. (A detailed description of the Chernobyl plume behavior
is set forth in Yablokov, 2009.) Chernobyl resulted in over 1000 (noncontiguous) miles being severely
contaminated. An area of some 100 square miles became a Dead Zone, which is estimated to
remain uninhabitable for centuries.
From the perspective of plume behavior – as opposed to the mechanical cause of the disaster –
Chernobyl is actually more relevant to the risks presented by Indian Point than Fukushima. This is
because, at Fukushima, winds blew 80 percent of the radiation released during the actual accident
out to the Pacific Ocean.
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Indian Point, of course, sits on the Hudson River. The plume would thus fall virtually completely upon
the Hudson River and the densely populated communities of the Lower Hudson Valley.
Still, it is worth noting that – even with plumes blowing out to sea – over 150,000 thousand people
had to evacuate their homes as a result of Fukushima. And Fukushima well demonstrated the fallacy
of expecting air flow to stay within a 10 mile Emergency Planning Zone. Evacuations were needed
well beyond planned zones, and continued well past anticipated duration. As with Chernobyl, winds
and precipitation kept altering plume behavior, forcing some populations to evacuate multiple times.
And some towns were evacuated to emergency centers directly under the plume. A May 2013
Report by the United Nations Special Rapporteur on the human rights crisis which has followed in the
wake of the Fukushima accident notes: “Evacuation orders for some areas with high radiation doses
were not issued until one month later. On 22 April 2011, the Government issued evacuation orders for
areas up to 50km north-west of the plant, including Katsurao, Iitate, Namie, and parts of Minami-soma
and Kawamata, due to high-dose radiation detected in the area brought by winds carrying radioactive
material from the plant. People in these areas thus remained exposed to high-dose radiation for a
significant period.” (UN Special Rapporteur Grover Report, 2013.)
As virtual daily continuing reports from Fukushima show, the aftermath of a reactor accident may well
involve years of continuing leaks into the waterways. (Fackler, 2013.)
It goes without saying that a nuclear accident is not in the interest of the protection of NYS coastal
resources from hazardous pollutants.
CONCLUSION
The Indian Point Safe Energy Coalition urges the New York State Department of State to deny
Entergy and Indian Point certification. A 20 year license extension is inconsistent with NYS's Coastal
Management Program and in contravention of enforceable NYS coastal zone policies.
Indian Point is an outdated, unsafe, and environmentally destructive nuclear plant. And if it continues
to operate for an additional 20 years, it will continue to degrade the environment and pose an
untenable and ever-expanding risk to NYS coastal areas.
And we advocate for a determination that comprehensively considers all long-term risks.
As citizens and mothers and fathers and grandparents, we implore upon you here: Please do
everything in your power to safeguard the natural, historic and cultural resources of our
beautiful state for all future generations.
Thank you for your consideration.
The Indian Point Safe Energy Coalition,
Leadership Council
Judy Allen
Allegra Dengler
Marilyn Elie
Michel Lee
Ken Okin
Maureen Ritter
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Margo Schepart
Susan Hito Shapiro
Gary Shaw
Jeanne Shaw

[References and Appendix omitted as all are included in References and Sources to IPSEC
Comments to NRC Draft. Appendix A in Comments to New York State Department of State herein
retitled Appendix B to avoid confusion]

APPENDIX B
INDIAN POINT ACCIDENT STUDIES
Voluminous studies in the U.S. indicate that the effects of a major radiation release accident at Indian
Point would be of historic proportion.
A 2004 study by Dr. Edwin Lyman, senior staff scientist in the Global Security Program at the
Union of Concerned Scientists on the Health and Economic Impacts of a Terrorist Attack at Indian
Point concluded that such an event could cause as many as 44,000 near-term deaths from acute
radiation poisoning and 518,000 long term deaths from cancer. These deaths, the report states,
could occur among people living as far as 60 miles downwind of Indian Point. (Dr Lyman performed
his calculations using the same computer models and methodology employed by the NRC and the
Department of Energy to analyze radiological accident impacts.)
A 2003 study by an eight institution team led by the physicist Dr. Frank Von Hippel, Director of
the Program on Science and Global Security at Princeton University (and including Alison
McFarlane of the Securities Studies Program at M.I.T. and Robert Alvarez, the former Senior Advisor
to the U.S. Secretary of Energy), concluded that a successful terrorist attack on the spent fuel storage
pool at Indian Point could have consequences "significantly worse than Chernobyl." Specifically, the
study determined that a catastrophic spent fuel fire could release a radiation plume that could
contaminate 8 to 70 times more land than the area affected by Chernobyl. (This, of course, would
include the entire New York Metropolitan Region.)
A January 2003 study by Dr. Gordon Thompson, Director of the Institute for Resource and
Security Studies (entitled “Robust Storage of Spent Nuclear Fuel: A Neglected Issue of Homeland
Security”) reviewed the ways in which spent fuel pools are vulnerable to attack. Dr. Thompson
concluded that a nuclear fire in the spent fuel pool of Indian Point Unit 2 would release enough
cesium-137 “to render about 95,000 square kilometers of land uninhabitable," which would cover
about 75% of New York State. (Given the geography, this would, more likely translate into, segments
of NY, NJ, and CT.)
A 2000 special report prepared by experts within the NRC and the Sandia National
Laboratories (designated as an official NRC planning regulation in 2001) determined that a
catastrophic meltdown in the spent fuel pool of a nuclear power plant could cause fatal radiationinduced cancer in thousands of people as far as 500 miles from the site.
A 1997 Brookhaven National Laboratory report (entitled "A Safety and Regulatory Assessment of
Generic BWR and PWR Permanently Shutdown Nuclear Power Plants") calculated that a disaster
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from a spent fuel pool could cause up to 143,000 cancer deaths and render an area of up to 2,790
square miles uninhabitable.
Interestingly, the National Oceanic & Atmospheric Administration years ago did a study on the threat
to the US posed by the Juragua reactors (880 mw – 440mw each) in Cuba and concluded that
radiation from an accident there could contaminate areas as far away as Washington, D.C.
The truth is, no one knows what the precise geographical scope of a major incident at the Indian
Point reactors would be or what number of casualties would occur. Much would depend on the
nature of the underlying accident. A spent fuel pool fire would likely be much more catastrophic than
a reactor core meltdown accident. But clearly the vast underestimates of corporate actors who have a
massive financial interest in keeping Indian Point operational are more informed by wishful thinking
than evidence.

RADIUS CALCULATIONS in SQUARE MILES
The EPZ surrounding Indian Point
10 miles
=

314 sq. mi.

The “Peak Fatality Zone”
17.5 miles
=

962 sq. mi.

The Chernobyl “Dead Zone”
18 miles
=

1017 sq. mi.

The Radiation Ingestion Zone
50 miles
=

7850 sq. mi.

~ Photo Fukushima Reactor No. 4
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(uniform erosion, pitting and crevice corrosion); hydride reorientation; leaching of calcium hydroxide
and carbonation; microbiologically induced corrosion; reaction with aggregates; settlement; stress
corrosion cracking; thermal effects, gasket creep, and self-loosening; thermal fatigue; weathering,
and wind-induced abrasion). (part II at pp. 5-1 – 5-3)
“Metal and concrete structures and components in independent Spent Fuel Storage Installations
(ISFSIs) and dry cask storage systems (DCSSs) are subject to degradation and failure due to fatigue
under cyclic loading conditions, such as may occur under temperature an/or pressure cycling or
vibrational loading. Such failures can occur at stress amplitudes significantly below the design static
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Commission. Zeh's allegations are convincing to many in the industry, and his assessments put New
York City closer to a nuclear disaster than most people could imagine.”
"’It's one of the worst,’ says Pete Stockton when asked about Indian Point. Stockton was a special
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fatigued guards who work too much overtime, it's the training of the guards, everything. Few of our
plants are ready for a real terrorist attack.’
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Brink of Economic Abandonment, Report, Institute for Energy and the Environment at
Vermont Law School, Jul 2013.
http://216.30.191.148/071713%20VLS%20Cooper%20at%20risk%20reactor%20report%20FINAL1.p
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“Without improving its authority and oversight process related to protecting the Nation’s power grid,
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“In addition, the Department of Energy’s (Department) Idaho National Laboratory, in conjunction with
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that the country's nuclear sites have sustained more than 400 accidental radioactive leaks.]
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gas wells were drilled and pipes installed near the Fort St. Vrain nuclear facility in northern Colorado
without being properly studied. The plant was closed in 1992.”
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Solution, Report of the Center for Strategic & International Studies (SCIS), May 2011.
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among the facilities “with weaker levels of or nonexistent containment structures.”
Among the “four faces” of nuclear terrorism upon which Ferguson and Potter focus are are attacks
against and sabotage of nuclear facilities, in particular nuclear power plants. (Theft of fissile material
is another significant risk.)
The authors note that the formula of quantifying risk by the equation: probability of event X
consequences = probability is not a good way to conduct risk analysis when the issue is nuclear
terrorism or sabotage. The data set is inadequate and the magnitude of threat is devastating. (p. 5.)
Further, the “Design Basis Threat” used by the NRC “does not fully reflect the magnitude of the
September 11th attack: 19 motivated and well-trained assailants operating in four separate teams.” (p.
10.) Moreover “terrorist organizations have openly declared their hopes of wreaking massive
destruction on the United States, and others may well follow suit.” (p. 8.) Among the examples of
nuclear power plants being an alluring target for terrorists is the Aug 2003 arrest in Ontario, Canada
of 19 individuals – the same number of attackers involved in Sep 11 – on charges of conspiring to
attack a nuclear power plant on the shore of Lake Ontario. (p. 2.)
Among “the nuclear facilities of greatest concern as potential terrorist targets” are those with
significant inventories of radioactivity, including nuclear power reactors and “spent fuel storage
facilities at these reactor sites”. (p. 190.) The authors review the vulnerabilities of commercial nuclear
plants in detail. (See, esp. pp. 210-258) and specifically address issues identified at Indian Point.
“Attack modes include airplane crashes; commando raids by land, water, or air; or cyberterrorism.”
(p.192.) In the case of aerial attack, terrorists could precisely target “vital plant safety systems” such
as the reactor’s “spent fuel pools in order to generate substantial off-site release of radioactivity.” (p.
194.) “If a terrorist attack or sabotage caused the spent fuel to be uncovered, its zirconium cladding
might ignite, which might result in the release of radioactivity. The dense packing in most U.S. spent
fuel pools restricts cooling flow, increasing the risk that temperatures could climb to high levels in the
event that the spent fuel becomes uncovered.” (p. 205.)]
Foderaro, Lisa W, Cleaning Up Radiation In Park May Take Years, New York Times, Nov 26,
2013. http://www.nytimes.com/2013/11/26/nyregion/radiation-cleanup-at-staten-island-park-to-takeyears.html. [In Nov 2013, officials said that the level of radioactive contamination is more extensive
than previously thought and cleanup likely to take years. Garbage with trace amounts of radium was
dumped into the wetlands at Great Kills Park on Staten Island in the 1940s and 1950s. Contamination
was first detected in 2005 when a police flyover of New York City detected a positive reading for
radioactive material. In the years since, investigations by the city’s Department of Health and Mental
Hygiene, the EPA and the United States Army Corps of Engineers turned up more hot spots and a
more disturbing picture.
“‘As we’re getting through this tough job, we’re finding that the contamination is not only in these
discrete pockets, but is dispersed in the soil and also at the surface,’” said Kathleen Cuzzolino, an
environmental protection specialist for the Park Service.” In late 2013, after another flyover and years
of excavations, “the Park Service acknowledged that the contamination was more extensive than had
originally been believed. Indeed, more than half of the park has shown some degree of radioactivity
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— virtually the entire area containing the historic fill.” Park officials have fenced off 260 acres and
started the lengthy process of mapping the contamination and devising a cleanup plan. “[T]he
National Park Service, with help from the Army Corps of Engineers, is now surveying every square
foot of the 260 acres. Radiation technicians have so far scanned three-fourths of the park with
detectors, a painstaking job that entailed clearing vegetation in the survey area so that the detectors
could come within six inches of the ground…the Park Service will remove at least 30 hot spots with
the highest levels of radiation in the coming months. …The federal government will also undertake a
‘human health and ecological risk assessment,’ in which soil and ground water samples will be
analyzed. Then comes the eventual cleanup, which will involve a feasibility study and a public
comment period. ‘It’s going to be several years,’ [the Park Service’s Kathleen] Cuzzolino said. ‘It’s not
going to be an easy task to remediate contamination across 260 acres.’” ]
Fountain, Henry, Disposal Halted at Well After New Quake in Ohio, New York Times, Jan 2,
2012. http://www.nytimes.com/2012/01/02/science/earth/youngstown-injection-well-stays-shut-afterearthquake.html?_r=3&. [Reporting on a string of earthquakes in Ohio. Eleven quakes occurred in
2011. The first 10 were temblors ranging between a 2.1 and a 2.7-magnitude. But less than 24
hours after a minor quake on Dec 24, 2011, a 4.0 quake occurred in Youngstown Ohio, centered
near a hydraulic fracturing waste disposal well. Seismologists suspected that some of the
wastewater migrated into deeper rock formations, allowing an ancient fault to slip. “[T]he events in
Youngstown — and a string of mostly small tremors in Arkansas, Oklahoma, Texas, British Columbia
and other shale-gas-producing areas — suggest that the technique may lead, directly or indirectly, to
a dangerous earthquake.”
Fox News staff reporting, Guards raise concerns about security at Indian Point, Nov 14, 2013.
http://www.myfoxny.com/story/23975312/guards-raise-concerns-about-security-at-indian-point.
{Paragraphs consolidated for space saving.} [Fox 5 News interviewed five current and former security
guards of Indian Point, and “all of them offered disturbing details about security at the plant that
seems, at best, lax and, at worst, potentially deadly.” (The station protected the identities of the
current employees interviewed.) In response to the question "Is the plant safe?" posed by reporter
Ben Simmoneau to one current security employee, the worker said: "Sometimes." “Skip Travis and
Jason Hettler are both former security lieutenants at Indian Point who are now suing the plant's
owner, Entergy. Tom Nicolosi, a third former lieutenant, is considering a lawsuit. They all say security
is a mess, yet they say they were punished for raising concerns. Hettler quit after being put on leave
without pay. Travis and Nicolosi were fired. ‘Based upon what you know about the security of this
plant, should it be allowed to continue operating?’ Simmoneau asked Hettler. ‘Absolutely not,’ he
said. ‘I think people need to know. People need to know how serious this is,’ Nicolosi told us. ‘It
doesn't get any more serious in regards to security,’ Travis said.
“One of those investments was a new computer system which controls alarms and cameras in the
area around the reactors. But the lawsuits say that system was plagued by false alarms and has
crashed hundreds of times. Fox 5's sources claim it can take a few minutes or several hours to
restore, which they say can cut off alarms and some cameras.”
"Fox 5 obtained an internal Nuclear Regulatory Commission document which shows that Entergy was
cited for the crashes, and for failure to track, trend and correct the computer malfunctions. Another
complaint in one of the lawsuits is that Indian Point has falsified records submitted to the NRC
showing how many hours guards work. "The facility is understaffed in security officer ranks and even
more in security supervisory ranks," said one of the current employees. Security guards say they
were routinely asked to work long hours, in some cases 24 hours straight. And over the summer,
sources say three guards were even caught sleeping on the job.”
44

“Perhaps most concerning, our sources say the security force at Indian Point often fails practice drills,
which simulate a terrorist attack.”]
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(report from AP), Jul 18, 2012. http://www.businessweek.com/ap/2012-07-18/nebraska-nuclearplant-not-restarting-soon. [The Fort Calhoun nuclear power plant in Nebraska was shut down for
more than a year due to safety problems. Fort Calhoun was initially shut down in April 2011 for
routine refueling maintenance, but flooding along the Missouri River and the safety violations
regulators identified forced it to remain offline. Problems included a small electrical fire in June 2011,
and deficiencies in flood planning (discovered before extended flooding along the Missouri River). In
May 2012, workers found a crack in the steel shield surrounding one of the heaters that help maintain
the temperature of the water used to generate steam. A key electrical part had also failed during a
2010 test.]

G
Galloway, Anne, Entergy Replaces Radiation Monitors; State Asks the NRC to Investigate
“Spurious” Radiation Spikes at Vermont Yankee, Vermont Digger, Jul 28, 2013.
http://vtdigger.org/2013/07/28/entergy-replaces-radiation-monitors-state-asks-the-nrc-to-investigatespurious-radiation-spikes-at-vermont-yankee/.
GAO Report, 2013: Nuclear Power: Analysis of Regional Differences and Improved Access to
Information Could Strengthen NRC Oversight, Report of the Government Accountability
Office, Sep 27, 2013, GAO-13-743. http://www.gao.gov/assets/660/658273.pdf.
GAO Report, 2012: Nuclear Regulatory Commission: Oversight and Status of Implementing a
Risk-Informed Approach to Fire Safety, Oct 2012, GAO-13-8.
http://gao.gov/assets/650/649658.pdf.
GAO Report, 2011: Nuclear Regulatory Commission Oversight of Underground Piping
Systems Commensurate with Risk, but Proactive Measures Could Help Address Future Leaks,
Report of the Government Accountability Office, Jun 2011, GAO-11-563.
http://www.gao.gov/new.items/d11563.pdf. [GAO investigation was initiated after revelations of
recurrent leaks from America’s aging nuclear plants. NRC has been collecting data primarily since
2008 on “unplanned and uncontrolled releases of radioactive material”.
Common sources of leaks that have resulted in groundwater contamination include underground
piping systems, spent fuel pools, storage tanks, including radioactive waste storage tanks, sumps and
vaults (p. 5)
“Based on these data, NRC has concluded that all 65 reactor sites in the United States have
experienced a leak or spill of radioactive material into groundwater.” (p. 5)
Data suggests that “groundwater contamination events have been more prevalent during the last
several years” but this may be because of less monitoring previously. (p. 5)
NRC’s schema prioritizes oversight and inspections of structures and systems needed to prevent a
nuclear accident during the course of normal operations; and these are the ones classified as “safetyrelated”. In contrast, most of the structures, components and systems that discharge radioactive
materials are not classified by the NRC as “safety-related”. (pp. 6-7)
An experts consulted by GAO noted that “any construction on-site can significantly modify how
groundwater flows through the subsurface” and “experts noted that industry currently lacks
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standardized data across nuclear power plants to characterize the impacts of leaks and that data
used to inform assessments of risk are limited to the locations where samples are collected.” (p. 11)
“Another expert observed that the groundwater reports prepared voluntarily by industry typically
oversimplify presented data. In addition, experts expressed concern that there is no process for an
agency or third party to review licensses’ groundwater monitoring programs. For example, one expert
observed that licesnsees, with their consultants, independently develop their voluntary groundwater
monitoring programs, collect the data and report the results without a formal opportunity for NRC or
others to comment on he specifics of the programs such as the number, location, and depth of
monitoring wells.” (p. 12)
“NRC relies on licensees to initially determine whether a leak presents a health risk.” (p. 12)
NR..[andtpp.. In addition, experts also said that it was very impconstrusssa, or groundwater v that
three-quarters of America's 65 nuclear plant sites have leaked radioactive tritium, sometimes into
groundwater. The report finds that nuclear power plant operators have not figured out how to quickly
detect leaks of radioactive water from aging pipes that snake underneath the sites. The leaks often
remain undetected for years. Leaks from aging nuclear plants will likely continue.] ADD QUOTE
GAO Report, 2011: Commercial Nuclear Waste: Effects of a Termination of the Yucca
Mountain Repository Program and Lessons Learned, Report of the Government
Accountability Office, Apr 2011, GAO-11-229. http://www.gao.gov/assets/320/317627.pdf. [" Spent
nuclear fuel – considered very hazardous – is accumulating at commercial reactor sites in 33 states.”
The Nuclear Waste Policy Act of 1982 put the responsibility for creating a waste dispository on the
government. " DOE decided to terminate the Yucca Mountain repository program because, according
to DOE officials, it is not a workable option...." and the Yucca Mountain program was to be dismantled
by September 30, 2010. "Because successfully resolving the issue of what to do with spent
commercial nuclear fuel will likely be a decades-long, costly, and complex endeavor, which can be
disrupted by changing views and unpredictable funding, Congress may wish to consider whether a
more predictable funding mechanism would enhance the federal government's future efforts to
develop and implement a disposal solution for the nation's spent nuclear fuel."
"However, there is no guarantee that a more acceptable or less costly alternative [to Yucca Mountain]
will be identified; termination could instead restart a costly and time-consuming process to find and
develop an alternative permanent solution. It would also likely prolong the need for interim storage of
spent nuclear fuel at reactor sites, which would have financial and other impacts. For example, the
federal government bears part of the storage costs as a result of industry lawsuits over DOE's failure
to take custody of commercial spent nuclear fuel in 1998, as required. These costs exceed $15.4
billion and could grow by an additional $500 million a year after 2020."
"....it is important that a waste management strategy have consistent policy, funding, and leadership,
especially since the process will likely take decades... GAO suggests that Congress consider whether
a more predictable funding mechanism would enhance future efforts...."]
GAO Report, 2011: Cybersecurity: Continued Attention Needed to Protect Our Nation’s Critical
Infrastructure and Federal Information Systems, Testimony of Gregory C. Wilshusen, Director
Information Security Issues, before the Subcommittee on Cybersecurity, Infrastructure
Protection, and Security Technologies, Committee on Homeland Security, House of
Representatives, Mar 16, 2011, GAO-11-463T. http://www.gao.gov/new.items/d11463t.pdf.
[Pervasive and sustained cyber attacks against the United States continue to pose a potentially
devastating impact on federal and nonfederal systems and operations…in the past year, there has
been a dramatic increase in malicious cyber activity targeting U.S. computers and networks….” (p. 1)
Electrical infrastructure has already been targeted. Threats to the nation’s critical infrastructure
include actions by not just foreign nations engaged in espionage and information warfare, but
criminals, hackers, virus writers, and disgruntled employees and contractors. (p. 3)]
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GAO Report, 2008: Nuclear Safety: NRC’s Oversight of Fire Protection at U.S. Commercial
Nuclear Reactor Units Could Be Strengthened, Report of the Government Accountability
Office, Jun 2008, GAO-08-747. http://www.gao.gov/assets/280/277814.pdf. [NRC has failed to
enforce its own fire protection safety regulations. Federal requirements mandate operators install and
maintain qualified fire barriers to protect critical electrical circuits. Even after the NRC found that
industry actors were failing to fix fire barriers found defective, and had given the NRC misinformation,
the NRC continued to failed to enforce fire safety mandates. Evidence shows plants were out of
compliance with fire safety for over 30 years.]
GAO Report, 2004: Nuclear Regulation: NRC Needs to More Aggressively and
Comprehensively Resolve Issues Related to the Davis-Besse Nuclear Power Plant’s
Shutdown, Report of the Government Accountability Office, May 2004, GAO-04-415.
http://www.gao.gov/assets/250/242286.pdf. [In March 2002, during shutdown for inspection and
refueling, FirstEnergy, the operator of the Davis-Besse nuclear plant in Ohio “removed about 900
pounds of boric acid crystals and powder form the reactor vessel head, and subsequently discovered
three cracked nozzles.... First Energy also discovered that corrosion had caused discovered a
pineapple-sized cavity in the plant’s carbon steel reactor vessel head.” (p. 16) The reactor vessel
head is an 18’ diameter, 6” thick, 80 ton cap that is bolted to the reactor vessel and functions as an
integral part of the coolant pressure barrier for protecting the environment from any release of
radiation from the reactor core. At Davis-Besse, vertical tubes had cracked that penetrate the reactor
vessel head that contain boric acid-laced cooling water, and also drive mechanisms used to lower
and raise the fuel. This allowed boric acid to leak, which corroded the vessel head to a thin stainless
steel lining.
“NRC’s inspection team also concluded, among other things, that this corrosion had gone undetected
for an extended period of time – at least 4 years – and significantly compromised the plant’s safety
margins. (pp. 18-19)
The lining is less than 1/3 in. Thick and is not designed as a pressure barrier, already had a bulge
with evidence of cracking. “Had this lining given way, the water within the reactor vessel would have
escaped, triggering a loss-of-coolant accident, which – if back-up safety systems had failed to operate
– likely would have resulted in the melting of the radioactive core and a subsequent release of
radioactive materials into the environment.”
“NRC should have but did not identify or prevent the vessel head corrosion at Davis-Besse because
both its inspections at the plant and its assessments of the operator’s performance yielded inaccurate
and incomplete information on plant safety conditions. With respect to inspections, NRC resident
inspectors had information revealing potential problems, such as boric acid deposits on the vessel
head and air monitors clogged with boric acid deposits, but this information did not raise alarms about
the plant’s safety. NRC inspectors did not know that these indications could signal a potentially
significant problem and... did not fully communicate their observations to other NRC staff...
Furthermore, NRC’s assessments of Davis-Besse... did not provide complete and accurate
information on FirstEnergy’s performance. For example, NRC consistently assessed Davis-Besse’s
operator as a ‘good performer’ during those years when the corrosion was likely occurring, and the
operator was not correctly identifying the source of boric acid deposits. NRC had been aware for
several years that corrosion and cracking were issues that could possibly affect safety, but did not
view them as immediate safety concerns and therefore had not fully incorporated them into its
oversight process.” (p. 5)
“NRC’s process for deciding whether Davis-Besse could delay its shutdown to inspect for nozzle
cracking lacks credibility...” NRC did not always follow its own guidance and generally did not
document how it applied the guidance. The risk estimate NRC used to help decide whether the plant
should shut down was also flawed and underestimated the amount of risk that Davis-Besse posed.
(pp. 5-6)
GAO’s expert consultants “concluded that NRC’s estimate of risk was incorrectly too small, primarily
because the calculation did not consider corrosion of the vessel head. In reviewing how NRC
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developed and used its PRA estimates .....[the experts] noted that the calculated risk was smaller
than it should have been because the calculaions did not consider corrosion of the reactor vessel
from the boric-acid coolant leaking through cracks in the nozzles.” (p. 40)
“NRC ...has no plans to address three systemic weaknesses underscored by the incident.
Specifically, NRC has proposed no actions to help it better (1) identify early indications of
deteriorating safety conditions at plants, (2) decide whether to shut down a plant, or (3) monitor
actions taken in response to incidents at plants. Both NRC and GAO had previously identified
problems in NRC programs that contributed to he Davis-Besse incident, yet these problems continue
to persist.” (Highlights summary)
GAO states it is “concerned that NRC is misusing basic quantitative mathematics”. NRC’s calculation
on annual average change in the frequency of core damage “artifically reduced NRC’s risk estimate
to a level that is acceptable under NRC’s guidance. By this logic, our consultants stated, risks can
always be reduced by spreading them over time; by assuming another 10 years of plant operation (or
even longer) NRC could find that its calculated ‘risks’ are completely negligible...NRC’s approach is
akin to arguing that an individual, who drives 100 miles per hour 10 percent of the time, with his car
otherwise garaged, should nto be cited because his time-average speed is only 10 miles per hour.”
(pp 123-124). ]
GAO Report, 2003: Nuclear Regulation: Emergency Preparedness Issues at the Indian Point 2
Nuclear Power Plant, Testimony of Jim Wells, Director Natural Resources and Environment,
United States General Accounting Office, before the Subcommittee on National Security,
Emerging Threats and International Relations, Committee on Government Reform, House of
Representatives, Mar 10, 2003, GAO-03-528T. http://www.gao.gov/assets/110/109695.pdf.
{Discussed below under Wells.}
GAO Report, 2001: Nuclear Regulation: Progress Made in Emergency Preparedness at Indian
Point 2, but Additional Improvements Needed, Government Accounting Office, Jul 2001, GAO01-605. http://www.gao.gov/assets/240/231903.pdf. [“Over the years, NRC had identified a number
of emergency preparedness weaknesses at Indian Point 2 that had gone largely uncorrected. For
example, in 1998 and again in 1999, NRC identified several communication weaknesses, including
delays in activating pagers used to alert the utility’s staff about an emergency.”
The GAO investigation followed failures in operation and emergency response at Indian Point 2 in
Feb 2000 when the plant experience a shutdown due to the rupture of a tube in a steam generator.
Emergency problems that occurred during the accident included: (1) operator did not activate its
emergency operation facilities within the required 60 min primarily because of the complex process
used to page the emergency response staff; (2) operator did not keep track of emergency response
personnel as they entered the plant site and could not account for them within the mandated 30 min.
(3) operator failed to properly communicate information about whether a radiation release had
occurred or its magnitude; (4) operator’s technical reps arrived late at emergency centers; and (5) the
emergency response data system – the real-time link between Indian Point and the NRC – was
inoperable for the first several hours of the accident because of a preexisting equipment problem.
The GAO 2001 investigation found that some of the problems had been finally been acted upon, but
more needed to be done.]
Geocap Study, 2012: Sermage-Faure C, Laurier D, Goujon-Bellec S, Chartier M, Guyot-Goubin
A, Rudant J, Hémon D, and Clavel J, Childhood leukemia around French nuclear power
plants—The geocap study, 2002–2007, International Journal of Cancer (2012); 131 (5): E769–
E780. http://onlinelibrary.wiley.com/doi/10.1002/ijc.27425/full [In a study published in January 2012,
French research teams from the Institut National de la Santé et de la Recherche Médicale (INSERM),
the Institut de Radioprotection et de Sûreté Nucléaire (IRSN), and the National Register of
hematological diseases of children in Villejuif, France, demonstrated that childhood leukemia rates
are significantly elevated in children living near nuclear power reactors in France. The study
established a clear correlation between the frequency of acute childhood leukemia and proximity to
nuclear power stations. The researchers could not identify any other environmental factor besides
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nuclear plant radioaction emissions that could produce the excess cancers. Looking at the period
from 2002-2007, the scientists found a doubling of childhood leukemia incidence, with an increase up
to 2.2 among children younger than five.]
Giurgiutiu V and Torres AEM, Opportunities and Challenges for Structural Health Monitoring
of Radioactive Wast Systems and Structures, Paper published in Proceedings of the ASME
15th International Conference on Environmental Remediation and Radioactive Waste
Management, ICEM2013-96195, Brussels, Belgium, Sep 8-12, 2013.
http://www.me.sc.edu/research/lamss/pdfnew/Conferences/C226_ICEM2013-96195.pdf.
Gray, Mike and Ira Rosen, The Warning: Accident at Three Mile Island, Norton, New York
(1982). [This book by Ira Rosen, a reporter who later became a CBS 60 Minutes producer, and Mike
Gray an engineer. The reporting was based on reconstruction of the events from government reports,
hearings and deposition transcripts, and extensive interviews of all the principal figures in the event,
from plant maintenance personell to the governor of Pennsylvania, which yielded another 200 hours
of transcripts. (p. 8) The story of events that led up to the Three Mile Island nuclear accident in Apr
1979 begins in Dec 1968. The story that begins
Gronlund L, Lochbaum D, and Lyman E, Nuclear Power in a warming world: Assessing the
Risks, Addressing the Challenges, Report of the Union of Concerned Scientists (UCS), Dec
2007. http://www.ucsusa.org/assets/documents/nuclear_power/nuclear-power-in-a-warmingworld.pdf. [This report by UCS nuclear experts extensively details safety problems at nuclear plants
and oversight failures at the NRC. Noting dozens of cases where plants were forced to shut down for
long durations in order to restore compliance with safety standards, UCS concludes: “NRC has been
doing a poor job of regulating the safety of power reactors. An effective regulator would be neither
unaware nor passively tolerant of safety problems so extensive that a year or more is needed to fix
them.” (p. 3)
The NRC has also failed to remedy problems with its own safety culture. “For example, in a 2002
survey by the agency’s Office of the Inspector General, nearly 50 percent of NRC staffers reported
feeling unable to raise concerns about safety at nuclear power plants without fear of retaliation. In the
inspector general’s 2005 survey, this unease remained a significant problem. …These assessments
of the NRC safety culture are consistent with the calls UCS has received from NRC staffers. We have
heard numerous accounts of NRC managers instructing inspectors not to find and safety problems
during upcoming visits to nuclear plants, telling inspectors not to write up safety problems that they do
find, and ignoring the written objections of the agency’s own experts when making safety decisions.”
(p. 20)
“Another symptom of the NRC’s poor safety culture is its failure to enforce its own regulations, with
the result that safety problems have remained unresolved for years at reactors that have continued to
operate.” (p. 21)
“Another indication of the NRC’s poor safety culture is its inappropriate emphasis on maintaining
arbitrary schedules rather than safety.” (p. 21)
The “NRC does not conduct periodic inspections of non-targeted equipment and structures, which
could either confirm that the scope boundaries are properly drawn or detect degradation before it
manifests as a problem,” (p. 23)
“The NRC and the nuclear industry use probabilistic risk assessments (PRSs) for a variety of
purposes. PRAs are calculations first developed in the NRC’s Reactor Safety Study of 1975 (a.k.a. in
the Rasmussen report.)… Used appropriately, PRAs can be a valuable tool. However, the NRC, its
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inspector general and Advisory Committee on Reactor Safeguards (ACRS), the Government
Accountability Office (GAO), and UCS have documented serious problems with the agency’s risk
assessments, including omission of key data, inconsistent assumptions and methodology, and
inadequate quality standards. The ACRS pointed out in 2003 that a survey of NRC staff found that
‘most staff interviewees believe that the reluctance of the industry to improve the scope and quality of
the PRAs is a major impediment to the advancement of risk-informed regulation.’” (pp. 24-25)
“Even in the wake of the 9/11 attacks, the NRC has also universally dismissed terrorism from
consideration in environmental impact studies, on the grounds that terrorist acts are too remote and
speculative. These studies apply to licenses for expanding onsite spent fuel storage, 20-year
extensions to operating licenses for nuclear plants, and site permitting for new reactors.” (p. 32)
“The NRC also continues to disregard the risk of an attack on spent fuel pools at reactor sites.” (p 32)
“[N]o containment buildings protect these pools, and an accident or terrorist attack that allows the
water in a densely packed pool to rapidly drain away could cause the zirconium cladding on the fuel
rods to catch fire and the spent fuel to melt, resulting in a significant release of hightly radioactive
isotopes such as cesium-137…Adding more spent fuel to these pools only compounds this potential
problem, and increases the amount of radioactive material that could be released into the
environment.” (p. 47)
“Although the dry casks would present less of a hazard than spent fuel pools if attacked, they remain
vulnerable to weapons such as rocket-propelled grenades. These weapons could penetrate most dry
casks and their vaults, igniting a zirconium fire and resulting in the release of significant amounts of
radioactive material.” (p. 47) However, interim storage of spent fuel in hardened dry casks with berm
protection is a relatively safe option for 50 years. (p. 47)]
Gunter P, Leak First, Fix Later: Uncontrolled and Unmonitored Radioactive Releases from
Nuclear Power Plants, Report of Beyond Nuclear, Apr 2010.
http://www.beyondnuclear.org/storage/documents/LeakFirst_FixLater_BeyondNuclear_April182010_
FINAL.pdf. [Report by Paul Gunter, Director of the Reactor Oversight Project at Beyond Nuclear,
reviews the uncontrolled releases from nuclear power plants. The report begins with the observation:
“Water is necessary to sustain all life. Water is a natural cycle of vapor, liquid and solid. New water is
not created; it is recycled. This continuous cycle takes each water molecule through the processes of
evaporation, condensation, precipitation and collection. Clouds, rain, snow, ice, fog and water vapor
all converge into the collection of surface water in streams, rivers, lakes, and oceans, as well as
within the movement of groundwater in deep and shallow aquifers to begin the cycle anew. Today’s
groundwater is tomorrow’s drinking water. It is a vital rsource for sustaining habitats, food and
agriculture and recreation.
“However, long-lived manmade radioactive toxins are being deliberately and accidentally released
from nuclear power plants and are incrementally poisoning this natural water cycle.” (p. 5)
The report also reviews NRC’s denial of jeopardy of public health, noting: “The Nuclear Regulatory
Commission has consistently trivialized any concern for the public health and safety in its public
statements in the aftermath of buried pipe leaks.” (p. 28)
GZA GeoEnvironmental, Inc., Hydrogeologic Site Investigation Report for the Indian Point
Energy Center, Jan 7, 2008. http://pbadupws.nrc.gov/docs/ML0803/ML080320540.pdf.
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H
Hakim, Danny, Nuclear Operator Seeks to End Revenue Deal With State, New York Times, Jul
21, 2008. http://www.nytimes.com/2008/07/21/nyregion/21indian.html?pagewanted=print&_r=0.
[Entergy Nuclear attempt to structure spinoff of nuclear plants. NY officials fear the plan could free
Entergy from several hundred million dollars in costs associated with decommissioning the Indian
Point and FitzPatrick plants.]
Halstead, Robert J, Lindsay Audin, James David Ballard, Merritt Birky, Fred C. Dilger, Jim Hall,
and Martin Resnikoff, Comment, Aug 14, 2003.
http://www.energy.ca.gov/nuclear/yucca/documents/AG-155-2007-000066.pdf.
Halstead, Robert J. Testimony on Behalf of the State of Nevada Before the Subcommittees on
Highways and Transit and Railroads of the Committee on Transportation and Infrastructure
U.S. House of Representatives, Apr 25, 2002.
http://www.state.nv.us/nucwaste/news2002/nn11678.pdf. [Robert J. Halstead, Transportation
Advisor, Agency for Nuclear Projects for the State of Nevada testifies on the vulnerability of
shipments to sabotage and terrorist attack and on the radiological consequences of severe highway
and rail accidents. For one repository, should it go forward, there would be more than 108,500 crosscounty truck shipments of spent nuclear fuel and high level radioactive waste over 38 years. That
works out to 2,855 truckloads per year every year. By comparison, over the prior 40 years,k there
have been fewer than 100 shipments a year in the U.S. The combined truck and rail total of
commercial spent nuclear fuel shipments would be 36,400 (p.2). The combined total of truck and rail
shipments from 72 utility sites + 5 DOE sites woud be 42,100 to 47,00 over 38 years, an average of
1,200 to 1,240 per year. A mostly rail scenario would invove 3,000 barge shipments (p. 3). The
significant increase in the volume and weight of nuclear cargo changes the manner in which the
waste itself acts within the cask in the event of an impact accident. It is impossible to accurately
predict this role through scale model accident simulation.]
Henry, Terrence, How Fracking, Drilling and Earthquakes Are Linked, npr State Impact Texas,
Feb 8, 2012. http://stateimpact.npr.org/texas/2012/02/08/how-fracking-drilling-and-earthquakes-arelinked/. [Excerpted quotes from npr interview of Cliff Frohlich, PhD, Associate Director of and Senior
Research Scientist at the Institute of Geophysics at the University of Texas at Austin: “A year ago, I
would have told you that fracking never caused earthquakes. However, in the last year there have
three well-documented earthquakes that occurred during the frack job and were probably related to
fracking. They were all small earthquakes – of a magnitude of 2 or 3... So we generally think that
[quakes happen where] there is already a fault that’s stressed, and injection allows it to slip, rather
than causing it to slip from scratch. The misconception that the public might have is that earthquakes
only occur in places like California. The truth is that there are little faults everywhere… The
earthquakes are occurring more frequently now because there’s so much more fluid injection due to
the fracking and the development of unconventional gas. This unconventional gas boom is huge. The
Fort Worth basin covers 15 counties, and the Marcellus Shale covers vast portions of Pennsylvania,
West Virginia, and New York. The Bakken Shale covers one-third of North Dakota. These have the
potential to provide enormous amounts of energy. So what’s happened is that we have a lot more
injection going on in a lot more places, where we’re producing more gas and earthquakes.”]
Hirsch H, Becker O, Schneider M, and Froggatt A, Nuclear Reactor Hazards: Ongoing Dangers of
Operating Nuclear Technology in the 21st Century, Report for Greenpeace International, Apr 2005.
http://www.greenpeace.org/seasia/th/PageFiles/106897/nuclearreactorhazards.pdf. [The report
authors are Helmut Hirsch, PhD, founder and staff scientist of Gruppe Ökologie Hannover and a
member of numerous expert commissions providing advice on nuclear and spent fuel storage safety
and security issue to European groups in Germany and Austria Dr Hirsch also participating in a study
of possible hazards pertaining to dry cask storage at Skull Valley, Utah. Oda Becker, PhD, a
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physicist, specializes in nuclear power and spent fuel safety and has been a consultant to the
government of Austria. She contributed to studies of the vulnerability of nuclear facilities to air plane
crashes and terror attack. Mycle Schneider is a Paris-based nuclear power, environmental and
energy planning expert who has consulted for governmental bodies of France and Belgium, the
European Commission, and the International Atomic Energy Agency (IAEA). This report describes the
inherent flaws of nuclear power plants. Separate chapters are devoted to assessment of risks
associated with the management of spent nuclear fuel, the aging of operational plants, the terrorist
threat to nuclear power and the risks associated with climate change.
“The main conclusions are:
•

All operational reactors have very serious inherent safety flaws which cannot be eliminated by
safety upgrading;

•

A major accident in a light water reactor – the large majority of the reactors – can lead to
radioactive releases equivalent to several times the release at Chernobyl and about 1000
times that released by a fission weapon. Relocation of the population can become necessary
for large areas (up to 100.000 km2). The number of cancer deaths could exceed 1 million;

•

New reactor lines ...would require enormous sums for their development, with uncertain
outcome;

•

The average age of the world’s reactors is 21 years and ...[extending the original design
lifetime] leads to the degradation of critical components and the increase of severe incidents.
The age-related degradation of critical components and the increase of severe incidents. The
age-related degradation mechanisms are not well understood and difficult to predict;

•

De-regulation (liberalization) of electricity markets has pushed nuclear utilities to decrease
safety-related investments and limit staff. Utilities are also upgrading their reactors by
increasing reactor pressure and operational temperature and the burn-up of the fuel. This
accelerates aging and decreases safety margins. Nuclear regulators are not always able to
fully cope with this new regime;

•

Highly radioactive spent fuel mostly is stored employing active cooling. If this fails, this could
lead to a major release of radioactivity, far more important than the 1986 Chernobyl accident;

•

Reactors cannot be sufficiently protected against a terrorist threat. There are several
scenario’s – aside from a crash of an airliner on the reactor building – which could lead to a
major accident;

•

Climate change impacts, such as flooding, sea level rises and extreme droughts, seriously
increase nuclear risks.”

(Executive summary, p. 5).
Hirsch, Daniel, The NRC: What, me worry? Bulletin of the Atomic Scientists (2002); 58 (1): 3.
http://www.thebulletin.org/issues/2002/jf02/jf02hirsch.html [Overview of NRC historic disinclination to appreciate the risks
of sabotage and terrorism.]
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Hsu H-H and Tsay L-W, Effect of hydride orientation on fracture toughness of Zircaloy-4
cladding, Nuclear Materials (2011); 408 (1): 67-72.
http://www.sciencedirect.com/science/article/pii/S0022311510006628. [From Abstract: Researchers
at the Institute of Nuclear Energy Research (INER) and the Institute of Materials Engineering at
National Taiwan Ocean University (both in Taiwan) observe findings that hydrogen embrittlement is
one of the major degradation mechanisms for high burnup fuel cladding during reactor service and
spent fuel dry storage, which is related to the hydrogen concentration, morphology and orientation of
zirconium hydrides. In this study they measure samples with different hydride orientations to evaluate
the fracture toughness of Zircaloy-4 (Zry-4) cladding and find toughness values for Zry-4 cladding
with various percentages of radial hydrides to be significantly smaller than those with circumferential
hydrides only in the same hydrogen content level at 25 °C. “The fractograghic features reveal that the
crack path is influenced by the orientation of zirconium hydride.”]
I
Illinois Press Release, 2006: Governor Blagojevich signs new law requiring nuclear plants to
report radioactive releases, State of Illinois Press Release, Jun 11, 2006.
http://www3.illinois.gov/PressReleases/ShowPressRelease.cfm?SubjectID=1&RecNum=4978.
[Announcing signing of Illinois state requiring nuclear plants to report releases of radioactive
contaminants into the soil, surface water or groundwater to the state. The law was in response to a
series of leaks of tritium from the Dresden, Braidwood and Byron nuclear power plants. “The state
became aware of the spills only after being informed by local officials near the Exelon Braidwood
nuclear facility. After that, information about additional spills at the Braidwood plant and other nuclear
facilities was revealed.”]
IPPNW Report, 2011: Calculated Fatalities from Radiation – Officially Permissible Limits for
Radioactively Contaminated Food in the European Union and Japan, Foodwatch Report based
on study by Thomas Dersee and Sebastian Pflugbeil of the German Society for Radiation
Protection, in cooperation with the German Section of the International Physicians for the
Prevention of Nuclear War (IPPNW), Sep 2011. http://www.fukushimadisaster.de/fileadmin/user_upload/pdf/english/calculated_fatalities_from_radiation_report_foodwatchIPPNW.pdf. [“[I]n contrast to chemical toxins, there is no threshold below which radioactivity is
harmless.” Thus allowance is basically a decision about “how many fatalities or cases of illness will be
acceptable in a given situation.” (at p 6) “Given that the acceptance of any permissible radiation limits
consciously tolerates illness and fatality, the protection of health must not be compromised by trade
or commercial interests. A significant reduction in current limits is needed to reduce the risk of health
problems.” (at p 7.) “Children and teenagers up to the age of 17 are much more sensitive to doses of
radiation than adults are, and therefore need special protection.” (fn 2.)]
J
Julian J. Bommer JJ, Challenges of Building Logic Trees for Probabilistic Seismic Hazard
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uncertainty {scientific uncertainty in the model of the process due to limited data and knowledge}.
These need to include alternative models or parameter values with assigned weight which capture
both the best estimates of what is known and the potential range of alternatives given what is not
known. A most serious challenge facing the field is a shortage of suitably qualified and experienced
experts.]
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Earthquake Sequence from June 2009 to June 2010, Bulletin of the Seismological Society of
America (2013): doi 10.1785/01201 20336.
http://www.bssaonline.org/content/early/2013/10/03/0120120336.abstract. [Researchers at Southern
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of over 50 earthquakes that hit the area of Cleburne Texas in 2009 and 2010. Injection of wastewater
into the ground from fracking at the Barnett Shale began in 2005. Before 2008, the Worth Basis of
Texas had no record of quakes. The researchers concluded: “Because there were no known previous
earthquakes, and the located events were close to the two injection wells and near the injection
depth, the possibility exists that earthquakes may be related to fluid injection.”]
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Commission. “‘The Red Team was extraordinarily successful in killing large numbers of innocent
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be conducting our “undercover” tests and what we would be “checking.” What happened on 9/11 was
not a failure in the system. Our airports are not safer now than before 9/11. The main difference
between then and now is that life is now more miserable for passengers.’”]
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Oklahoma, USA: Links between wastewater injection and the 2011 Mw 5.7 earthquake
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ogy%202013.pdf. [Research team from the ConocoPhillips School of Geology and Geophysics at the
University of Oklahoma, the Lamont-Doherty Earth Observatory of Columbia University, and the U.S.
Geological Survey, observe that significant earthquakes are increasingly occurring within the
continental interior of the United States, including five of moment magnitude ≥ 5.0 in 2011 alone. In
recent years, the volume of fracking waste fluid injected into the subsurface also continues to rise.
The focal point of this study is on the nexus between injection wells and a magnitude 5.7 earthquake
in Oklahoma in Nov 2011. The earthquake was felt in at least 17 states and caused damage in the
epicentral region. It occurred in a sequence, with 2 earthquakes of magnitude 5.0 and a prolific
sequence of aftershocks. Analysis of the aftershocks indicate the sequence of the faults rupture.
Subsurface data indicates that fluid was injected into effectively sealed compartments.
The authors interpret that a net fluid volume increase after 18 years of injection lowered effective
stress on reservoir-bounding faults. “Significantly, this case indicates that decades-long lags between
the commencement of fluid injection and the onset of induced earthquakes are possible, and modifies
our common criteria for fluid-induced events. The progressive rupture of three fault planes in this
sequence suggests that stress changes from the initial rupture triggered the successive earthquakes,
including one larger than the first.”]
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nuclear facilities are still not required to defend against the number of terrorist teams or attackers
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Large earthquakes from distant parts of the globe waste-fluid injection wells in the central United
States. Furthermore, such triggering of minor quakes by distant events could be precursors to larger
events at sites where pressure from waste injection has pushed faults close to failure.
Sites where seismic activity has occurred include areas proximate to injection wells in central
Oklahoma and southern Colorado. Most notably, an 8.8 magnitude earthquake in Chile on Feb. 27,
2010 triggered a mid-size quake in the U.S. less than a day later, followed by months of smaller
tremors which culminated in a magnitude 5.7 earthquake in Prague, OK on Nov. 6, 2011.
Earthquakes off Japan in 2011, and Sumatra in 2012, similarly set off mid-size tremors around
injection wells in Texas and Colorado.
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miles away.]
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Both quality and quantities of supply are at risk. These effects can impact bonds with investment in
nuclear power plants which rely on access to water supply for cooling. Water shortages and droughts
will especially impact water demand and supply.]
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United States increased beginning in 2009, particularly in Oklahoma and central Arkansas, where
fluid injection has occurred.
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documents special inspections following 14 “near-misses” the NRC conducted in response to safety
equipment problems and security shortcomings. Many of the near-misses involved problems that had
been developing for years, even decades. The report also documents inadequacies of NRC
enforcement and oversight. For example the NRC routinely fails to enforce its regulations governing
reactor coolant leaks. ]
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problems involving safety equipment, worker error, security practices, and other troubling events. The
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Lochbaum, David, Letter to Mark G. Kowal, Branch Chief, Nuclear Regulatory Commission re
Indian Point Energy Center – Proposed Change to Large break Loss of Coolant Accident
Single Failure Criterion Licensing Basis, Jul 2, 2008.
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international expert on energy and its connection to the economy and security, has advised the U.S.
energy and defence department and governments worldwide. Rocky Mountain Institute is a think tank
that specializes in entrepreneurial-driven ideas for efficient and restorative use of energy and natural
resources. Forewards to the book were written by Marvin Odum, President of Shell Oil Company,
and John W. Rowe, Chairman and EO of Excelon Corporation. The book provides a roadmap for
navigating the U.S. economy through the end of the fossil fuel era by transforming design, promoting
innovation, and the vast expansion of energy efficiency technologies and renewable energy. The
ideal driving the work is articulated in the preface:
“Imagine fuel without fear. No climate change. No oil spills, dead coal miners, dirty air, devastated
lands, lost wildlife. No energy poverty. No oil-fed wars, tyrannies, or terrorists. Nothing to run out.
Nothing to cut off. Nothing to worry about. Just energy abundance, benign and affordable, for all, for
ever.” (p. XI)]
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PhD, a physicist, is a Senior Staff Scientist in the Global Security program at the Union of Concerned
Scientists in Washington, DC, analyses the potential consequences of a severe accident at Indian
Point.
In a calculation using NRC methodology, Dr. Lyman estimates economic damages (2004 dollars)
could exceed $1.1 trillion.]
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of the Nuclear Policy Research Institute (NPRI) and the Institute for Energy and Environmental
Research (IEER), IEER Press (3rd ed. 2010).
http://ieer.org/resource/carbon-emissions/carbon-free-and-nuclear-free/. [Arjun, Makhijani, PhD.,
President of the Institute for Energy and Environmental Research is a esteemed expert on nuclear
engineering, nuclear waste and energy policy. He was the principal author of the first technical
assessment of the energy efficiency potential of the U.S. economy (1971) and served on the EPA’s
advisory panel on high-level radioactive waste repository regulations in the 1980s. In 2007, he was
awarded a prestigious fellowship in the American Physical Society. This treatise lays out a very
detailed roadmap for transformation to a sustainable clean energy economy.]
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http://ieer.org/wp/wp-content/uploads/downloads/reports/Science-for-the-Vulnerable.pdf. [Detailed
review by Arjun Makhijani, PhD, Brice Smith, PhD, and Michael C Thorne, PhD of the health risks of
exposure to low level radiation and the extensive gaps and inadequacies in the radiation protection
standards, which are long-outdated. Most notably, the scheme utterly fails in the protection of women,
children, babies and babies in utero; all groups which are especially vulnerable to its effects.]
Mangano JJ and Sherman JD, Long-term Local cancer Reductions Following Nuclear Plant
Shutdown, Biomedicine International (2013); 4 (1): 1-12. [Documenting patterns of long-term risk
reduction during 20 years following closure of U.S. nuclear power plant.]
Mangano JJ, Public Health Risks Of Extending Licenses Of The Indian Point 2 and 3 Nuclear
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http://www.radiation.org/spotlight/071112_IndianPoint.html. [This report was authored by Joseph
Mangano, Director of the RPHP. Listed advisors to the project were: Rosalie Bertell PhD, founder of
the International Institute of Concern for Public Health; Marci Culley PhD, associate professor of
psychology, Georgia State University; Samuel Epstein MD, professor emeritus of public health, Univ.
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retired professor of medicine, University of Southern California; and Janette Sherman MD, adjunct
professor, Environmental Institute, Western Michigan University.
The report covers two subjects: (potential and actual) radioactive contamination from the Indian Point
reactors in the local environment, and potential health risks to local residents. The local area near
Indian Point was defined as the counties within 20 miles (Orange, Putnam, Rockland, and
Westchester). The report notes that historic federal records of comparative nuclear plant radioactivity
emissions indicated Indian Point emitted greater amounts of radioactivity into the environment than
most U.S. plants, releasing the 5th greatest amount of airborne radioactivity of 72 U.S. nuclear plants.
These emissions, the federal record shows, are unpredictable, with wide variations in radioactivity
levels near the site over time. (For example, 2006 airborne radioactivity was three times as high in
late fall, as in late spring.) During some periods, releases were up to 100 times greater than normal.
Also, radioactivity levels in the Hudson River near Indian Point have been found to be over 10 times
greater than those in Albany. In the analysis conducted by RPHP, levels of Sr-90 in baby tooth
samples was evaluated by a lab, and cancer data derived from the U.S. Centers for Disease Control
(cancer mortality from 1979-2004) and the New York State Cancer Registry, Department of Health,
Albany NY (cancer incidence from 2000-2004).
http://nyhealth.gov/statistics/cancer/registry/zipcode/index.htm.
The evidence described in the RPHP analysis indicates that environmental contamination from Indian
Point during its first few decades of operation may have already caused harm. Among the key
findings: (1) Childhood cancer incidence in the local area was among the highest in New York State
and exceeded the U.S. rate by 22%. (2) Thyroid cancer incidence in the local area was 70% above
the U.S. rate. (3) The breast cancer incidence rate in the local area exceeds that of the state and the
nation, and the excess is growing over time. (4) Incidence of the 4 most common types of cancer in
the 6 towns within 5 miles of Indian Point was 20% greater than the rest of Rockland and
Westchester Counties. (5) Levels of Strontium-90 in local baby teeth are the highest of any area near
7 U.S. nuclear plants analyzed. Local children born in the 1990s had an average Sr-90 level 38%
higher than those born a decade earlier. (6) There is a statistical link between average levels of
Strontium-90 in local baby teeth and local childhood cancer rates. The report concluded that, if
closing Indian Point resulted with the same decrease in cancer mortality as that found following
closure of the Rancho Seco, CA plant, some 5000 fewer cancer deaths would occur in the Indian
Point area over 20 years. RPHP published five medical journal articles on its findings.]
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http://www.ncbi.nlm.nih.gov/pubmed/16524167. [Previous research has documented a short latency
of cancer onset in young children exposed to low doses of radioactivity. The standard mortality ratio
(SMR) for cancer in children dying before age 10 rose in the period 6-10 years following the accidents
at both Three Mile Island and Chernobyl n populations most exposed to fallout. Further SMRs near
most nuclear power plants were elevated 6-10 years after startup, especially in children with
leukemia. Cancer incidence in children under age 10 living near New York and New Jersey nuclear
plants increased 4-5 years after increases in average strontium-90 in baby teeth, and declined 4-5
years after Sr-90 averages dropped. The correlation between Sr-90 and childhood cancer is most
strongly supported for a supralinear dose-response, meaning the greatest per-dose risks are at the
lowest doses. These findings indicate that the very young are particularly susceptible to adverse
effects of radiation exposure, even at relatively low doses.]
Mangano JJ, Gould JM, Sternglass EJ, Sherman JD, Brown J, McDonnell W, Infant death and
childhood cancer reductions after nuclear plant closings in the United States, Archives of
Environmental Health (2002); 57 (1): 23-32. http://www.ncbi.nlm.nih.gov/pubmed/12071357.
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McClelland, Joseph Testimony, 2012: Testimony of Joseph McClelland, Director, Office of
Electric Reliability Federal Energy Regulatory Commission Before the Committee on Energy
and Natural Resources, United States Senate, Jul 17, 2012.
http://www.energy.senate.gov/public/index.cfm/files/serve?File_id=142d2c6c-e7e3-4b3b-9084c7ef4ab4b88c. [The Federal Energy Regulatory Commission (FERC) does not have sufficient
jurisdiction or authority to address the full spectrum of identifies vulnerabilities of or threats to the
nation’s electrical infrastructure.
Notably, the current interpretation of “bulk power system” is limited and, for instance, “excludes some
transmission and all local distribution facilities, including virtually all of the grid facilities in certain large
cities such as New York, thus precluding Commission action to mitigate cyber or other national
security threats to reliability that involve such facilities and major population areas.” (p. 2)
The current regulatory process operates too slowly to address emerging cyber threats and
procedures “do not provide an effective and timely means of addressing urgent cyber or other
national security risks to the bulk power system, particularly in emergency situations.” (p. 4)
“The existing reliability standards do not extend to physical threats to the grid, but physical threats
can cause equal or greater destruction than cyber attacks …. One example of a physical threat is an
electromagnetic pulse (EMP) event. EmP events can be generated from either naturally occurring or
man-made causes. In the case of the former, solar magnetic disturbances periodically disrupt the
earth’s magnetic field which in turn, can generate large induced ground currents. This effect, also
termed the ‘E3’ component of an EMP, can simultaneously damage or destroy bulk power system
transformers over a large geographic area.” (p. 5)
The power grid is vulnerable to major solar storm such as those which occurred in 1859, 1921, and
1960. A March 2010 study from Oak Ridge National Laboratory and Metatech, commissioned by
federal regulators, detailed the risks involved. “The results of the study support the general conclusion
that EMP event pose substantial risk to equipment and operation of the Nation’s power grid and
under extreme conditions could result in major long term electrical outages. In fact, solar magnetic
disturbances are inevitable with only the timing and magnitude subject to variability. The study
assessed the 1921 solar storm, which has been termed a 1-in-100 year event, and applied it to
today’s power grid. The study concluded that such a storm could damage or destroy up to 300 bulk
power system transformers interrupting service to 130 million people for a period of years.” (p. 6)
EMP can also be generated by weapons. “Equipment and plans are radily available that have the
capability to generate high-energy bursts, termed ‘E1’, that can damage or destroy electronics such
as those found in control and communication systems on the power grid. These devices can be
portable and effective, facilitating simultaneous coordinated attacks, and can be reused, allowing use
against multiple targets.” (p.5)]
McKinzie M and Paine C, Nuclear Accident at Indian Point: Consequences and Costs, Briefing
Paper Natural Resources Defense Council (NRDC), Oct 2011.
http://www.nrdc.org/nuclear/indianpoint/files/NRDC-1336_Indian_Point_FSr8medium.pdf. [The very
large population around Indian Point in Buchanan, NY, puts millions at risk of exposure to radiation in
the event of a major accident and leave a large part of the New York metropolitan area uninhabitable
for generations. A Chernobyl-scale release would make Manhattan too radioactively contaminated to
live in if the city fell within the plume.
Ambient weather would determine in what direction, how far, and how fast radioactive fallout would
travel from Indian Point following a major accident. NRDC looked at a HPAC database of historical
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weather from a world-wide network of weather stations and examined wind rose data for the nearby
Poughkeepsie/Dutchess County Airport. Analysis showed probabilities of plume behavior depending
upon different winds behavior over a 10 year period. “Northerly and westerly winds are predominant
at Indian Point. Winds in the Hudson Valley are most often channeled by the terrain into a north-south
axis. In other words, the predominant northerly winds at Indian Point blow south down the Hudson
Valley to New York City.” (p.3.)
Real estate and economic activity within the New York metropolitan area is among the most valuable
in the world.]
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exhaustive and authoritative narrative of the events which led up to the terrorist attack of Sep 11,
2001. It describes multiple failures at multiple levels of government, as well as lax security at
commercial airports and in commercial airlines. It famously notes a “failure of imagination.”
The 9/11 Commission Report also attests that America’s nuclear power plants are viewed as terrorist
targets. The original plan, as described by Khalid Sheikh Mohammed (SDM), the Pakistani
mastermind of the attack, was “a total of ten aircraft to be hijacked, nine of which could crash into
targets on both coasts – they included those eventually hit on September 11 plus CIA and FBI
headquarters, nuclear power plants, and the tallest buildings in California and the state of
Washington.” (p. 154)
Two of the terrorists who ultimately piloted the planes, did practice and training flights down the
Hudson Corridor, a low-altitude hallway along the Hudson River. (p. 242.)
A planning meeting for the attacks took place in Madrid on July 8, 2001. Mohamed Atta, the Egyptian
tactical leader of the plot and pilot of the lead plane, American Airlines Flight 11, was in attendance.
“During the Spain Meeting, Atta also mentioned that he had considered targeting a nuclear facility he
had seen during familiarization flights near New York – a target they referred to as ‘electrical
engineering.’” (p. 245)
National Research Council, 2002: Nuclear and Radiological Threats, National Academies
Press, Washington, DC (2002), at p. 47. [Spent fuel generates orders of magnitude less heat than
an operating reactor, so that “emergency cooling of the fuel in the case of attack could probably be
accomplished using low-tech measures that could be implemented without significant exposure of
workers to radiation.”]
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BEIR VII. Report to the National Research Council of the National Academies, Washington, DC.
National Academy Press (2005).
NAS Spent Fuel Study, 2006: Safety and Security of Commercial Spent Nuclear Fuel Storage,
Public Report, National Research Council Committee on the Safety and Security of
Commercial Spent Nuclear Fuel Storage, Board on Radioactive Waste Management, National
Academies Press, Washington DC (2006) (non-pub version, NAS, 2004).
http://www.nap.edu/catalog.php?record_id=11263.
NERC, 2004: High-Impact, Low-Frequency Event Risk to the North American Bulk Power
System, Joint Summary Report of the North American Electric Reliability Corporation and the
U.S. Department of Energy’s November 2009 Workshop, Jun 2010.
http://energy.gov/sites/prod/files/High-Impact%20Low61
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%20-%202010.pdf.
NIRS, 2008: False Promises, Report of the Nuclear Information and Resource Service (NIRS),
May 2008. http://www.nirs.org/falsepromises.pdf. [Report provides broad overview of key issues
relating to nuclear power. Chapter 7 focuses on waste risks.]
NIRS, 2007: Comments of the Nuclear Information and Resource Service (NIRS) Regarding the
U.S. Nuclear Regulatory Commission Office of Nuclear Material Safety and Safeguards
Division of Spent (sic) Fuel Storage and Transportation, Supplement to the Environmental
Assessment and Draft Finding of No Significant Impact Related to the Construction and
Operation of the Diablo Canyon Independent Spent (sic) Fuel Storage Installation, Docket No.
72026, Pacific gas and Electric Company, Jul 2, 2007.
http://www.nirs.org/reactorwatch/security/commentsisfidiable7207.pdf.
NIRS, 2007: Report on Earthquake Damage, Nuclear Information and Resource Service,
http://www.nirs.org/international/asia/reportonearthquakedamage71907.pdf.
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Commission Augmented Inspection Team Report 05000313/2013011 and 05000368/2013011,
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14, 2003, no copy machines were functional in the control room.” (p. 25)
63

“[T]he EOF computer data acquisition and modem was without power because its associated UPS
failed.” Several commercial telephone lines were not functional. (p. 25)
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The authors’ conclude: “The integrity of canisters/casks and that of the used fuel rods in them are
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mechanisms. This is what happened at Fukushima as a result of the tsunami flooding. Natural
weather events that can lead to flooding include heavy rain or snows that can cause rivers to
overflow, and nor’easters and tropical storms can cause storm surges that threaten coastal plants.
“Floods from such natural weather events have caused problems at several U.S. nuclear power
plants in recent years. In June 2011, unusually high water on the Missouri River, caused by a
combination of heavy spring rains and Rocky Mountain snowmelt, inundated the Fort Calhoun plant in
Nebraska. And in October 2012, flooding from Hurricane Sandy caused two New Jersey nuclear
plants, Salem and Oyster Creek, to shut down when high water levels threatened their water intake
and circulation systems.”
Nuclear plants downstream from dams also face threat. In dam failure, flooding is sudden and can be
catastrophic. “Unlike river overflows or hurricanes, dam failures are likely to occur with little or no
advance warning, leaving plant operators scrambling to protect their facilities before the floodwaters
arrive within hours.” There have been 700 dam failures in the U.S. since 1975.
In July 2011, a report released by the NRC identified 34 nuclear plants as being at heightened risk of
flood damage due to upstream dam failures; Indian Point Units 2 and 3, among the plants at risk.]
UCS, 2011: Response to the NRCD Near-Term Task Force Report Recommendations for
Enhancing Reactor Safety in the 21st Century, Aug 1, 2011.
http://www.ucsusa.org/assets/documents/nuclear_power/UCS-Response-to-NRC-90-day-recs-8-111.pdf.
UCS, 2003: Davis- Besse, Union of Concerned Scientists Webpage accessed Dec 3, 2013.
http://www.ucsusa.org/assets/documents/nuclear_power/davis-besse-ii.pdf.
[“Davis-Besse was shut down on February 16, 2002, to enter a refueling outage. The refueling outage
had been scheduled to start in late March, but it was moved up to accommodate the NRC’s concerns
about potential cracking of the control rod drive mechanism (CRDM) nozzles. Workers inspecting the
CRDM nozzles identified crack indications in five of the 69 CRDM nozzles with through-wall leak
indications at three nozzle locations. During the attempted repair to one of the cracked, leaking
nozzles, workers discovered significant damage to the reactor vessel head. Borated water leaking
from the cracked CRDM nozzle had formed boric acid that corroded the carbon steel head down to its
stainless steel liner. Ensuing inquiries into that serious problem identified many other hardware
problems, each stemming from a poor safety culture at the plant.”
“Prior to the discovery of the gaping hole in the reactor head, the NRC had considered Davis-Besse
to be among the best, if not the best, performing plant in Region III. The Institute for Nuclear Power
Operations was somewhat less enamored with Davis-Besse, but still rated the overall performance as
good. The gaping hole in the reactor head symbolized the gap between perception and reality. The
perception that Davis-Besse was a top performer prevented the NRC from looking for evidence to the
contrary and to dismiss evidence that it did see.”]
UN IPCC, 2013: Managing the Risks of Extreme Events and Disasters to Advance Climate
Change Adaption, Special Report of the Intergovernmental Panel on Climate change (IPCC),
Cambridge University Press, 2012 http://www.ipcc-wg2.gov/SREX/images/uploads/SREXAll_FINAL.pdf. AIPCC, 2012: Summary for Policymakers (Field CB, Barros TF, Stocker D, Qin DJ,
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Dokken KL, Ebi MD, Mastrandrea KJ, Mach G-K, Plattner SK, Allen M, Tignor, and Midgley PM eds
of Special Report of Working Groups I and II of the Intergovernmental Panel on Climate Change, at
pp 1-19. summary of the report for policymakers is at: http://www.ipccwg2.gov/SREX/images/uploads/SREX-SPMbrochure_FINAL.pdf. [It is very likely that mean sea level
rise will contribute to upward trends in extreme coastal high water levels in the future and there is
high confidence that locations currently experiencing adverse impacts such as coastal erosion and
inundation will continue to do so in the future due to rising sea levels.
While it is not currently possible to reliably project specific changes at the catchment scale, there is
high confidence that changes in climate have the potential to seriously affect water management
systems.
Climate-related extremes are also expected to produce large impacts on infrastructure. A changing
climate leads to changes in the frequency, intensity, spatial extent, duration, and timing of extreme
weather and climate events, and can result in unprecedented extreme weather and climate events.
Changes in extremes can be linked to changes in the mean, variance, or shape of probability
distributions, or all of these things. Extremes can themselves result from an accumulation of climate
events that in and of themselves are not severe. Climate extremes includes extended periods of
altered climate, persistent climate events and extreme weather events. The severity of effects depend
not only on the events themselves but on extent of exposure and pre-existing vulnerabilities.
Disasters can be triggered when extreme climate produces widespread damage and stresses human,
ecological, or physical systems and natural ecosystems. Extreme impacts can also result from a
compounding of events. For example, the increased risk of wildfire caused by drought, coupled with
extreme heat and low humidity. The cumulative effects of disasters at sub-national levels can also
substantially affect the capability of communities to respond to events. Vulnerability is dynamic, varies
across temporal and spatial scales and depends upon many geographic, demographic, institutional,
and environmental factors. Nonetheless, all countries face challenges in assessing, understanding
and responding to such projected changes.]
UN Special Rapporteur Report, 2013: Grover A, Report of the Special Rapporteur on the right
of everyone to the enjoyment of the highest attainable standard of physical and mental health,
Anand Grover to the United Nations Human Rights Council (23rd Session, May 2, 2013).
http://www.ohchr.org/Documents/HRBodies/HRCouncil/RegularSession/Session23/A-HRC-23-41Add3_en.pdf [Reporting on the Fukushima disaster: “Mandatory evacuation zones were periodically
altered from a radius of three kilometers from the Daiichi plant to ten and later to 29km. Voluntary
evacuation was eventually endorsed within a 20-30km radius area. Evacuation orders for some areas
with high radiation doses were not issued until one month later. On 22 April 2011, the Government
issued evacuation orders for areas up to 50km north-west of the plant, including Katsurao, Iitate,
Namie, and parts of Minami-soma and Kawamata, due to high-dose radiation detected in the area
brought by winds carrying radioactive material from the plant. People in these areas thus remained
exposed to high-dose radiation for a significant period.”
“573 deaths have been certified by the Government as ‘nuclear disaster-related deaths.’” (p. 8)
Significantly, the report clarifies the inadequacy of international radiation safety standards which are
based on the principles of optimization and justification: “Such a risk-benefit analysis is not in
consonance with the right to health framework, as it gives precedence to collective interests over
individual rights. Under the right to health, the right of every individual has to be protected. Moreover,
such decisions, which have a long-term impact on the physical and mental health of people, should
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be taken with their active, direct and effective participation.” (p. 16) On cumulative risk, the report
observes: “Furthermore, epidemiological studies monitoring the health effects of long-term exposure
to low-iodinizing radiation conclude that there is no low-threshold limit for excess radiation risk to nonsolid cancers such as leukaemia. The additive radiation risk for solid cancers continues to increase
throughout life with a linear dose-response relationship.” (p. 16)]
U.S.-Canada Power System Outage Task Force, 2004: August 14th Blackout: Causes and
Recommendations, Report of the U.S.-Canada Power System Outage Task Force, Apr 2004.
http://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/energy/pdf/eneene/pdf/outpan-eng.pdf.
V
van der Elst NJ, Savage HM, Keranen KM, and Abers GA, Enhanced Remote Earthquake
Triggering at Fluid-Injection Sites in the Midwestern United States, Science (2013); 341 (6142):
164-167. http://www.sciencemag.org/content/341/6142/164.full. [Dramatic increases in seismicity in
the mid-western U.S. in recent years is believed linked to increases in deep wastewater injection. In
this study, seismologists from Columba University’s Lamont-Doherty Earth Observatory the
University of Oklahoma determined that areas with suspected anthropogenic earthquakes appear
also to be more susceptible to natural transient stresses generated by the seismic waves of large
remote earthquakes. Sensitivity to remote triggering is most clearly seen in sites having a long delay
period between the start of waste injection and the onset of seismicity and in regions which had
moderate magnitude quakes within 6 to 20 months. This is an indicator that fluid injection brought the
fault system to a critical state.]
W
Wald, Matthew L, Heat Shuts Down a Coastal Reactor, New York Times Aug 13, 2012.
http://green.blogs.nytimes.com/2012/08/13/heat-shuts-down-a-coastal-reactor/?_r=1. [“A reactor at
the Millstone nuclear plant in Waterford, Conn., has shut down because of something that its 1960s
designers never anticipated: the water in Long Island Sound was too warm to cool it.” Reactors in
inland locations have also had to reduce their power output or shut down because of warm cooling
water in the past. “Power plants in the Midwest have also experienced problems as temperatures
soared in recent weeks. In some cases, reactors shut down because the cooling water was too warm;
in others, the ongoing drought had shrunken the body of water from which the cooling water is drawn,
and the plant’s intake pipes were above the surface.”]
Wald, Jul 2012: Wald, Matthew L, So, How Hot Was It? New York Times, Jul 17, 2012.
http://green.blogs.nytimes.com/2012/07/17/so-how-hot-was-it/?_r=0. [In July 2012 the twin-unit
Braidwood nuclear plant in Illinois needed special permission to keep operating because its cooling
water pond reached 102 degrees as a result of low rainfall and high air temperatures. Braidwood was
designed to run at temperatures up to 98 degrees. Asked whether he viewed Braidwood’s difficulties
as a byproduct of global warming Craig Nesbit, a spokesman for the plant operator, Exelon, said: “‘I’m
not a climatologist. But clearly the calculations when the plant was first operated in 1986 are not what
is sufficient today, not all the time.’ Braidwood is not alone in facing a difficult summer; a
spokeswoman for the Midwest Independent System Operator, which operates the regional grid, said
that another plant had shut down because its water intake pipes were now above the water level of
the body from which it draws its cooling water. Another is “partially curtailed.” The spokeswoman,
Jennifer June Lee, said she could not identify the plants because the information was considered
competitive.” David Lochbaum, a nuclear engineer at the Union of Concerned Scientists, said the
NRC was supposed to grant exemptions from its rules if there was no increase or only a minor
increase in risk, and if the situation could not have been foreseen. “The safety argument ‘is likely solid
and justified,’ he wrote in an e-mail, but ‘it is tough to argue (rationally) that warming water conditions
are unforeseen.’ That is a predictable consequence of global warming, he said. Mr. Lochbaum
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pointed out that in 2010, both Hope Creek in New Jersey and Limerick in Pennsylvania had to reduce
power levels because the intake water was too warm, and that some reactors in France have faced
the same problem.”]
Wald, Matthew L, As Nuclear Waste Languishes, Expense to U.S. Rises, New York Times, Feb
17, 2008. http://www.nytimes.com/2008/02/17/us/17nuke.html?_r=0 [With waste sitting at reactor
sites with no long term repository, the federal government may need to pay damages that could reach
$35 billion. “The payments come from an obscure and poorly understood government account that
requires no new Congressional appropriations, and will balloon in size….” The money comes out of
the Treasury, not the Energy Department from a fund called the “Judgment Fund.”
“The government is also running up extra expenses on its own wastes. Some of the waste that is
supposed to go to Yucca, left over from nuclear weapons production, is sitting in storage that is
expensive to maintain.”]
Wald, Apr 2003: Wald, Matthew, Nuclear Reactor in Texas Leaking Cooling Water, New York
Times, Apr 18, 2003. http://www.nytimes.com/2003/04/18/national/18CND-NUKE.html. [Reporting on
a leak of cooling water discovered in the giant vessel of the South Texas 1 plant. “The leak is
unexpected and, so far, unexplained. ‘This is the first time it's been seen, either here or abroad,’ said
Victor Dricks, a spokesman for the Nuclear Regulatory Commission.” The vessel is 14.4 ft wide and
46 ft high, made of steel about 6 in thick. The leaks were discovered during a refueling outage at 2 of
the 58 bottom penetrations, where instruments are inserted to measure the flow of neutrons. “Water
inside the vessel is at a temperature of more than 500 degrees and a pressure of more than 2,000
pounds per square inch, so even a small hole could release large volumes of radioactive water into
the containment building. …A problem for repair is that the radiation field under the reactor is about
500 millirem per hour [Ed Halpin, the plant general manager] said. At that rate, a worker would absorb
in four hours the radiation dose that most reactor operators set as a limit for a full year.”]
Wells, Jim, Nuclear Regulation: Emergency Preparedness Issues at the Indian Point 2 Nuclear
Power Plant, Testimony of Jim Wells, Director Natural Resources and Environment, United
States General Accounting Office, before the Subcommittee on National Security, Emerging
Threats and International Relations, Committee on Government Reform, House of
Representatives, Mar 10, 2003, GAO-03-528T. http://www.gao.gov/assets/110/109695.pdf. [Well
states: “Since our 2001 report, NRC inspection reports have continued to show emergency
preparedness weaknesses. For example, NRC reported that, during an emergency exercise in the fall
of 2002, the facility gave out unclear information about the release of radioactive materials, as it did
during the February 2000 event. Similarly, in terms of NRC and FEMA communicating with the
surrounding jurisdictions, little has changed, according to county officials. County officials told us [the
GAO] that a videoconference system – promised to ensure prompt meetings and better
communication between the plant’s technical representatives and the counties – had not been
installed.”]
Werner, JD, May 24, 2012. U.S. Spent Nuclear Fuel Storage, Report of the Congressional
Research Service, 7-5700; R42513, May 24, 2012. https://www.fas.org/sgp/crs/misc/R42513.pdf.
[As of Dec 2011 more than 67,000 metric tons of spent fuel in more than 174,000 assemblies is
stored at 77 sites (including 4 DOE facilities) in 35 states, increasing at the rate of about 2,000 metric
tons per year. About 73% (67,450 metric tons) of spent fuel continues to be in spent fuel pools, which
are becoming filled to capacity. At 27 sites there is no current dry cask storage capability.
(Summary.) The 5 states with the largest total amount of spent nuclear fuel measured by metric tons
of heavy metal content are: Illinois; Pennsylvania; South Carolina; New York; and North Carolina. The
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top five states with the largest amount of spent nuclear fuel in pools are Illinois: Pennsylvania; New
York; North Carolina; and Alabama. (p. 24.)
“In fact, virtually every site that has ever hosted a commercial nuclear reactor is currently also a
storage site for SNF.” (p. 17.) Approximately 80% of commercial spent nuclear fuel, measured by
mass, is stored east of the Mississippi River. (p. 23.)
“Notwithstanding the mandate in the Nuclear Waste Policy Act (NWPA) and various contracts that
DOE begin accepting SNF for disposal in 1998, no disposal repository has been completed or
licensed.” Even if the Yucca Mountain program – terminated in 2009 – were to be resumed quickly,
the time required to ship nuclear waste would require an extended period of storage, with interim
storage being needed until at least 2056. The current quantity of nuclear waste in the nation (at
commercial and government sites) exceeds the legal capacity of the proposed Yucca Mountain
repository. (p. 5.)
A survey of spent fuel storage in 10 nations with significant nuclear operations found that all store
substantial amounts of spent fuel in pools or dry casks. France – with 13,500 metric tons of spent fuel
and 2,229 cm of vitrified high level waste as of 2007 – has not yet selected a disposal site for high
level waste. Finland (with 4 nuclear reactors) is the only country where a commercial nuclear waste
repository site has been selected with local government support. (p.7.)
The U.S. federal government has already paid out about $1 billion in claims and faces significant and
growing liability arising from contracts DOE signed in 1983 and the 1987 Nuclear Waste Policy Act
whereby the government was supposed to assume nuclear waste from commercial nuclear utilities.
“The future estimated costs for storage of commercial SNF are approximately $500 million per year.”
(pp. 7-8.)
The Department of Energy took possession of the spent fuel and debris from the 1979 Three Mile
Island plant accident . (p. 25.)
“In the 1970s a relatively small amount (248.7 MTU of commercial SNF was shipped from commercial
reactors, including utilities in Michigan and New York, to the West Valley site in New York, which
reprocessed SNF for about six years (1966 to 1972). The resulting high-level waste and
contaminated facilities remain at the site. DOE has estimated that decommissioning and
environmental remediation of the contamination at the West Valley site will continue until at least
2020, cost $3.7 billion, and require indefinite long-term stewardship thereafter.” (pp. 25-26.)
In addition to the releases of tritium contamination from spent fuel pools and other structures to
groundwater at 38 commercial nuclear sites, “tritium contamination was found in groundwater from
spent fuel storage pools at DOE sites, including the Brookhaven National Laboratory in New York,
Hanford in Washington State, and the Savannah River Site in South Carolina….Tritium is inherently
difficult to remediate, once released, because it is simply a radioactive form of hydrogen that
substitutes freely with hydrogen in water and decays at a rate of about 5% per year (12.32 year half
life). (p. 34.)
The inherent hazards of spent nuclear fuel can result in a variety of risks. “A variety of forces or
‘threats’ acting on spent fuel could result in containment being breached, resulting in potential
exposures and risks, generally: (1) loss of power for water supply, circulation, or cooling, which can
have significant consequences for SNF in wet pool storage; (2) external threats, like hydrogen
explosions from adjacent reactors, or an airplane crashing into an SNF storage facility; (3) long-term
degradation of SNF through chronic corrosion of cladding (e.g., hydride corrosion); and (4) leakage of
contaminated water from wet pools to groundwater.” (p. 30.) In contrast to the U.S. “Germany
explicitly requires protection against risks, including ‘external events’ such as an attack on SNF
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storage, and this has resulted in construction of hardened storage buildings for dry cask storage of
SNF.” (p. 32.)
“Another potential threat to SNF storage safety is degradation of the cladding and fuel elements.” The
potential for degradation of SNF cladding has been well known for decades. (p. 33.) “‘Zirconium has a
high affinity for hydrogen. Absorption of hydrogen leads to hydrogen embrittlement, which can lead to
failure of the zirconium tubing used as cladding for nuclear fuel. In addition, zirconium also reacts with
oxygen, which can lead to corrosion.’” (p. 33, fn 142, quoting Kok, Kenneth D, Nuclear Engineering
Handbook, CRC press, 2009, at p. 287)]
Witherspoon, Roger, NRC Probes Indian Point Security, Energy Matters, Nov 21, 2013.
http://spoonsenergymatters.wordpress.com/2013/11/21/are-terrorists-training-at-nuclear-plant-nrcprobes-indian-point-security/. [Reprting on serious security lapses at Indian Point. “Records show
that for more than a decade, official at Indian Point have largely ignored instances where their internal
security communications system was compromised and blocked by outside individuals. Whether the
deliberate jamming of security communications is a decade-long prank or the result of individuals or
groups using Indian Point safety drills as opportunities to test their own ability to cause mayhem
during a terrorist attack is not known.” Deliberate jamming was first reported in 2003 by James Lee
With in an analysis of emergency planning for New York State. The problem forced cancellation of
emergency drills in November 2012.

“Indeed, those who have hacked into Indian point’s security have lately become so brazen that they
have recorded instructions made by plant security officials at the beginning of drills, and then jammed
the network’s receivers by replaying those instructions over and over, according to participants, thus
blocking any further use of the compromised security network. And the electronic intruders were
apparently operating within a mile or two of the plant site.”

Allegations of security failures at Indian Point have been made in a suit filed by two former security
officers – Lt. Skip Travis and Lt. Jason Hettler –filed in U.S. District Court in August 2013 against
Entergy include:
•
•
•

•

“The falsification of work logs and fitness for duty reports, thus allowing security personnel
to exceed the maximum permitted work hours per week despite being fatigued.
“Jeopardizing the effectiveness of Force on Force drills by informing the security personnel
of what routes the “invaders” would take to attack the plant.
“A faulty perimeter detection system, which made it impossible for defenders to know
where “terrorists” were breaking into the plant site and where they were on the grounds. As a
result of being technologically blind during a drill monitored by the NRC on October 11, 2011,
the suit states “all of the ‘terrorists’ successfully breached the perimeter and the identified
target sets located inside of Indian Point and succeeded in causing a total nuclear meltdown.
Not one terrorist was killed by any security personnel during the drill.”
“A combination of faulty detection equipment and internal communications allowed
“terrorists” to succeed in in reaching all of their targets in an NRC-monitored, Force on Force
drill in April, 2013. Hettler and Travis contend that had the April drill “been an actual terrorist
attack, the 20 million individuals who live and work in the 50-mile radius meltdown zone would
have perished.”
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•

“An absence of backup power for the internal communications system. As a result, the
security force could not communicate during station blackout conditions.”

Witherspoon, Roger, NRC Probes Indian Point Security, Energy Matters, Nov 21, 2013.
http://spoonsenergymatters.wordpress.com/2013/11/21/are-terrorists-training-at-nuclear-plant-nrcprobes-indian-point-security/
Witherspoon, Roger, Indian Point vs. Hudson River: hearings begin on cooling system
impacts, Newsroom Jersey, Oct 17, 2011. http://www.newjerseynewsroom.com/scienceupdates/indian-point-vs-hudson-river-hearings-begin-on-cooling-system-impacts.
Witherspoon, Roger, Report critical of Indian Point 2, 3, Journal News, Dec 24, 2003.
http://www.rogerwitherspoon.com/pdfs/energy/ipshutdowns.pdf.
Witherspoon, Roger, Nuclear water leaked into Hudson, Journal News, May 10, 2002.
http://www.rogerwitherspoon.com/pdfs/energy/radioactivewaterintohudson.pdf.
Witt Report: Review of Emergency Preparedness of Areas Adjacent to Indian Point and
Millstone, Report of James Lee Witt Associates, LLC, 2003.
http://www.nirs.org/reactorwatch/emergency/epwittrpt2003.pdf. [Report – commonly referred to as
the “Witt Report” – results from the only comprehensive and independent review of emergency
preparedness for Indian Point. It was commissioned by the State of New York at the direction of
Governor George E. Pataki. James Lee Witt is a former Director of FEMA. The report describes in
extensive detail, emergency planning inadequacies for Indian Point. “Plans are built on compliance
with regulations, rather than a strategy that leads to structures and systems to protect from radiation
exposure.” “The plans do not consider the possible additional ramifications of a terrorist caused
event.” “The plans to not consider the reality and impacts of spontaneous evacuation.” (p. vi) The
report concludes emergency plans in the event of a major, especially fast, release of radiation from
Indian Point “are not able to protect the public from an unacceptable dose of radiation.” Interviews
with first responders described in detail reveal a substantial lack of trust in the viability of evacuation.
The report notes that planning problems are particularly and uniquely serious at Indian Point because
of the large population concentrations near the plant and the area logistics. The report states: the
“implications of a release faster or larger than those now being addressed also need to be
considered. The low end of the time range specified in NUREG 0654 (as low as one-half hour) is not
being sufficiently exercised.” (p. x)
XY
Yablokov, 2009: Yablokov AV, Nesternenko VB, and Nesternenko AV., Chernobyl:
Consequences of the Catastrophe for People and the Environment, New York Academy of
Sciences ( 2009). [This study, published by the New York Academy of Sciences, estimated
Chernobyl to be accountable for over 800,000 deaths, with morbidities expected to continue for
several generations. The study is a monograph compiled from tens of thousands of Slavic and other
non-English language studies. It constitutes the largest and most complete collection of data on the
public health catastrophe resulting from the 1986 Chernobyl nuclear power plant disaster. The list of
literature incorporated into the volume includes some 1,000 titles and reflects over 5,000 papers
published primarily in the Slavic languages. Janette D. Sherman-Nevinger, MD, of the Environmental
Institute at Western Michigan University, served as consulting editor of the English translation.
The lead author of the study, Alexey Vladimirovich Yablokov of the Russian Academy of Sciences in
Moscow, served as a consultant to both Gorbachev and Yeltzin. Prof. Alexey Vassil’evich
Nesterenko, was a member of the Russian Academy of Sciences in Moscow, Russia. The third
author, Vassily B. Nesternenko), served at the Institute of Radiation Safety (BELRAD) in Belarus,
Minsk. Trained as a nuclear design engineer, and prior to the Chernobyl disaster, he was Director of
the Belarussian Nuclear Center.
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In the forward to the volume, Prof. Dimitro M. Grodzinsky, Chairman of the Department of General
Biology, Ukrainian National Academy of Sciences, and Chairman of the Ukrainian National
Commission on Radiation Protection, writes: “The biological efficiency of cytogenic effects varies
depending on whether the radiation is external or internal: internal radiation causes greater
damage…With the passage of time, oncological diseases with loner latency periods, in particular
breast and lung cancers’, become more frequent. From year to year there has been an increase in
nonmalignant diseases, which has raised the incidence of overall morbidity in children in areas
affected by the catastrophe, and the percent of practically healthy children has continued to decrease.
For example, in Kiev, Ukraine, where before the meltdown, up to 90% of children were considered
healthy, the figure is now 20%. In some Ukrainian Poles’ territories, there are no healthy children and
morbidity has essentially increased for all aged groups.” (p. viii)
Dr. Grodzinsky sums up the findings thusly: “The present volume probably provides the largest and
most complete collection of data concerning the negative consequences of Chernobyl on the health
of people and on the environment. Information…shows that these consequences do not decrease,
but, in fact, are increasing and will continue to do so into the future….Over the next several future
generations the health of people and of nature will continue to be adversely impacted.” (p. ix)
Yablokov and colleagues begin the study with a review of the estimates of contamination through
both time and geographic space, specify the primary radionuclides involved (e.g., Table 1.5, p. 19)
and find the three most important determinants of affecting the environment and public health to be:
(1) spotty/uneven deposits of contamination, (2) “hot” particle impacts, and (3) bioaccumulation of
radionuclides. As to the spotty deposits, aerogamma studies, upon which most maps of
contamination are based, give only average values of radioactivity for fairly large areas, thereby
missing small, local, highly radioactive hot spots. An example given was the findings of the public
health services of the French department Vosges on a “glowing” hog hit by a local hunter. Monitors
then discovered that the entire mountain where the dead hog had run was radioactive at a level from
12,000 to 24,000 Bq/m2. (p. 19)
The epidemic of cancers is exhaustively reviewed.
The Yablokov study also – and uniquely – details the increase in nonmalignant diseases in radiation
contaminated regions. Primary morbidities include increased cardiovascular disease; central nervous
system disorders; immune deficiencies (including significant changes in cellular immunity, and
findings of decreased T lymphocyte, T suppressor, and T helper cells); high incidences of eye
problems; and accelerated aging.
The study stresses recognition of what is known as “Chernobyl AIDS,” the overall increased incidence
and seriousness of a complex array of multi-systemic morbidities, many of which have the
characteristics of accelerated aging.]
Z
Zeller, Tom Jr., Nuclear Agency Is Criticized as Too Close to Its Industry, New York Times,
May 8, 2011. http://www.nytimes.com/2011/05/08/business/energyenvironment/08nrc.html?pagewanted=all [“In the fall of 2007, workers at the Byron nuclear power
plant in Illinois were using a wire brush to clean a badly corroded steel pipe — one in a series that
circulate cooling water to essential emergency equipment — when something unexpected happened:
the brush poked through. The resulting leak caused a 12-day shutdown of the two reactors for
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repairs. The plant’s owner, the Excelon Corporation, had long known that corrosion was thinning most
of these pipes. But rather than fix them, it repeatedly lowered the minimum thickness it deemed safe.
By the time the pipe broke, Exelon had declared that pipe walls just three-hundredths of an inch thick
— less than one-tenth the original minimum thickness — would be good enough.”
“[S]afety experts say that if enough pipes had ruptured during a reactor accident, the result could
easily have been a nuclear catastrophe at a plant just 100 miles west of Chicago.”
No documented inspection of the pipes was made by anyone from the NRC for at least 8 years
preceding the leak, and the NRC failed to notice that Exelon kept lowering the acceptable standard, a
subsequent investigation by the NRC Inspector General found.
The NRC then gave a Exelon a reprimand for two low-level violations — “a tepid response all too
common at the N.R.C., said George A. Mulley Jr., a former investigator with the inspector general’s
office who led the Byron inquiry. ‘They always say, “Oh, but nothing happened,’” Mr. Mulley said.
‘Well, sooner or later, our luck — you know, we’re going to end up rolling craps.’”
“Critics have long painted the commission as well-intentioned but weak and compliant, and incapable
of keeping close tabs on an industry to which it remains closely tied. …The Byron pipe leak is just one
recent example of the agency’s shortcomings, critics say. It has also taken nearly 30 years for the
commission to get effective fireproofing installed in plants after an accident in Alabama. The N.R.C.’s
decision to back down in a standoff with the operator of an Ohio plant a decade ago meant that a
potentially dangerous hole went undetected for months. And the number of civil penalties paid by
licensees has plummeted nearly 80 percent since the late 1990s — a reflection, critics say, of the
commission’s inclination to avoid ruffling the feathers of the nuclear industry and its Washington
lobbyists…. The promise of lucrative industry work after officials leave the commission probably
doesn’t help, critics say, pointing to dozens over the years who have taken jobs with nuclear power
companies and lobbying firms.”
Congress created the NRC in the mid-1970s to try to remedy the inherent conflict that plagued its
predecessor, the Atomic Energy Commission (AEC). “‘It wasn’t much of a change,’ said Peter A.
Bradford, a former N.R.C. commissioner…. ‘’The N.R.C. inherited the regulatory staff and adopted
the rules and regulations of the A.E.C. intact.’”]
Zhang, H, Radiological Terrorism: Sabotage of Spent Fuel Pools. INESAP: International
Network of Engineers and Scientists Against Proliferation (2003); 22: 75-78.
http://belfercenter.hks.harvard.edu/publication/364/radiological_terrorism.html.
[This paper is authored by Hui Zhang of the Project on Managing the Atom at the the Project on
Managing the Atom at the Belfer Center for Science and International Affairs, Harvard Kennedy
School.
“A 400 t PWR pool holds about 10 times more long-lived radioactivity than a reactor core. A
radioactive release from such a pool would cause catastrophic consequences. One major concern is
the fission product cesium-137 (Cs-137), which made a major contribution (about three quarters) to
the long-term radiological impact of the 1986 Chernobyl accident. A spent fuel pool would contain
tens of million curies of Cs-137. Cs-137 has a 30 year half-life; it is relatively volatile and a potent land
contaminant. In comparison, the April 1986 Chernobyl accident released about 2 Mega Curies (MCi)
Cs-137 into the atmosphere from the core of the 1,000 MWe unit 4. It is estimated that over 100,000
residents were permanently evacuated because of contamination by Cs-137.The total area of the
radiation-control zone is about 10,000 km², in which the contamination level is greater than 15 Ci/km²
of Cs-137.”
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“Assuming a 50-100% Cs137 release during a spent fuel fire, the consequence of the Cs-137 exceed
those of the Chernobyl accident 8-17 times (2MCi release from Chernobyl). Based on the wedge
model, the contaminated land areas can be estimated. For example, for a scenario of a 50% Cs-137
release from a 400 t SNF pool, about 95,000 km² (as far as 1,350 km) would be contaminated above
15 Ci/km² (as compared to 10,000 km² contaminated area above 15 Ci/km² at Chernobyl).”
The greatest concern is the possibility of significant release of radioactivity in a spent fuel fire,
especially in the case of densely packed pools. “The most serious risk is the loss of pool water,
which could expose spent fuel to the air, thus leading to an exothermal reactions of the zirconium
cladding, which would catch fire at about 900 °C. Thus, the Cs-137 in the rods could be dispersed
into the surrounding atmosphere. Based on a Technical Study of Spent Fuel Pool Accident Risk at
Decommissioning Nuclear Power Plant in 2000, the US Nuclear Regulatory Commission (NRC)
conceded that ‘the possibility of a zirconium fire cannot be dismissed even many years after a final
reactor shutdown.’"]

[1] IPSEC does not want to waste the time of NRC staff by redundantly proffering points previously or concurrently being advanced
in filings by other citizen and public interest groups and watchdog organizations. Accordingly, please deem these IPSEC Comments
to incorporate and heartily support the comments of the following groups: Alliance for Nuclear Accountability; Beyond Nuclear; Blue
Ridge Environmental Defense League; Center for a Sustainable Coast; Citizens Allied for Safe Energy; Citizens Environmental
Alliance; Don’t Waste Michigan; Ecology Party of Florida; Friends of the Earth; Georgia Women’s Action for New Directions;
Hudson River Sloop Clearwater; Institute for Energy and Environmental Research; Missouri Coalition for the Environment; NC
WARN; Nevada Nuclear Waste Task Force; New England Coalition; Nuclear Information and Resource Service; Nuclear Watch
South; Physicians for Social Responsibility; Public Citizen; Riverkeeper, Inc; San Luis Obispo Mothers for Peace; SEED Coalition;
Sierra Club Nuclear Free Campaign; Southern Alliance for Clean Energy; and Union of Concerned Scientists.
[2] Certain radioactive isotopes like Iodine 129 (I-129) have half-lives of millions of years. Both Cesium 137 (Cs-137) and Strontium
90 (Sr-90) remain radioactive for hundreds of years, with half-lives of approximately 30 years. After a few half-lives of Cs-137 and
Sr-90, the heat load in spent nuclear fuel is dominated for over 50 years by Americium 241 (Am-241), with a half-life of
approximately 432 years. Am-241 is a precursor to Neptunium 237 (Np-237) which has a half-life of over 2 million years and is
highly mobile in water.
[3] About 12,000 years ago, a major outbreak occurred on Lake Agassiz, which some experts estimate was as large as the current
Black Sea. And 14,800 years ago, areas of the current Sahara desert were wet and fertile with full aquifers. Some 25,000 years ago the
area now occupied by New York City was covered with ice roughly a mile high. These facts are noted to illustrate that dramatic
natural events occur which dramatically transform waterways and landscapes.
[4] Plutonium emits alpha particles that can be inhaled into the lungs. If it enters the bloodstream, plutonium moves throughout the
body and into the bones, liver, or other body organs. Plutonium that reaches body organs usually stays in the body for decades and
continues to expose the surrounding tissue to radiation.
[5] A value system that focuses on public health, preserving the integrity of essential natural systems, averting climate change,
making energy generation more democratic, and reducing homeland security risks and geopolitical conflict would, in contrast,
promote expansion of efficiency technologies, advance transmission system modernization, and strive towards transition to energy
systems which are renewable and sustainable. Energy policy encompasses a host of policy objectives.
[6] The very quirky exception made in the GEIS findings of no impact being “LARGE” is the area of “Historic and Cultural
Resources.” Apparently the GEIS authors view the potential destruction of things like a historic graveyard to be more problematic
than the despoliation of the lands of a Native American reservation or the pollution of a National Heritage river. In the GEIS, the
impact of loss of historic buildings and cultural assets is admitted may be “LARGE” with the explanation that such loss is permanent.
Yet the impacts of “Public and Occupational Health” (i.e., illness and loss of human life due to radiation exposure) is deemed
“SMALL.” One would think death to also be a rather permanent condition. The sole additional finding of other than small is the
concession that nonradioactive waste might have impacts that are “MODERATE.” This is rather bizarre, given the determination that
all impacts relating to highly radiotoxic material are “SMALL.”
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[7] Fukushima at least had emergency generators designed to operate for 8 hours. The NRC has allowed Indian Point and many other
plants in the U.S. to operate with generators designed for only 4 hours. Notably, just this year, a supervisor, the Chemical Manager, at
Indian Point was indicted and pled guilty on charges of falsifying tests relating to emergency diesel operation.
[8] The large-scale, broad geographic region power outages in the U.S. include those from Superstorm Sandy and the nor’easter which
struck 3 days later in 2012 and the East Coast-Canada blackout of 2003 (during which, incidentally, Indian Point’s emergency
communications systems and emergency diesel generators failed. See NRC, Special Inspection Report, 2003).
[9] As noted, we have assayed to not to clutter up the body of these GEIS Comments with references and quotes. So supporting
evidence is in the References & Sources.
[10] And for newer staffers at the agency, we have helpfully included some examples of what can go wrong in our References &
Sources.
[11] Answer: The American taxpayers. (See Taxpayers for Common Sense; Wald, 2008)
[12] It is worthy of note that none of the individuals in the GEIS Table 9-1 List of Preparers put forth as having public and
occupational health expertise are medical doctors. It is also perplexing that the GEIS determines nonradiological waste to be more of a
health concern than radiological waste. Moreover, as earlier noted, the GEIS concedes that the impacts of nuclear waste might be
“LARGE” with respect to historic and cultural resources, because the effects could be permanent, yet deems the impacts upon public
and occupational health to be “SMALL.” This is a rather bizarre given the fact that chronic illnesses and certainly loss of human life
caused by radiation exposure would normally be seen as pretty permanent conditions.
[13] In fact, we found only one mention of the word “cyber” in the entire GEIS.
[14] Incidentally, aside from being informative, the book is a terrific read. (Brenner)

This communication was not intended or written to be used, and it
cannot be used by any taxpayer, for the purpose of avoiding tax
penalties. (The foregoing legend has been affixed pursuant to U.S.
Treasury Regulations governing tax practice.)
***********************************************************
CONFIDENTIALITY NOTICE: This electronic message is intended to be
viewed only by the individual or entity to whom it is addressed.
It may contain information that is privileged, confidential and
exempt from disclosure under applicable law. Any dissemination,
distribution or copying of this communication is strictly prohibited
without our prior permission. If the reader of this message is not
the intended recipient, or the employee or agent responsible for
delivering the message to the intended recipient, or if you have
received this communication in error, please notify us immediately by
return e-mail and delete the original message and any copies of it
from your computer system.
For further information about Wilson, Elser, Moskowitz, Edelman &
Dicker LLP, please see our website at www.wilsonelser.com or refer to
any of our offices.
Thank you.
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