ANNOTATED COMMENT DOCUMENT SUBMISSIONS ON PROPOSED RULE*
REVISIONS TO ENVIRONMENTAL REVIEW FOR RENEWAL OF
NUCLEAR POWER PLANT OPERATING LICENSES
10 CFR Part 51
(74 FR 38117; July 31, 2009)
NRC-2008-0608

Due to file size limitations imposed when making a document publicly available, the annotated
comment document submissions on the proposed rule had to be split into two documents. This
is the second of the two documents. Contained here is comment submission number 30
through 32. Please note that due to the large size of comment submission number 30, it was
broken into two parts; the last 19 pages of Part 1 and all of Part 2 are provided in this document.
The first document containing submission number 1 through 30 (the first 42 pages of Part 1) can
be found at Agencywide Documents Access and Management System (ADAMS) Accession No.
ML12095A189.

* Document 2 of 2.

Comment Submission No. 30
(Last 19 pages of Part 1 of 2)
(ML102250150)
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Nuclear reactors boil water to make ml oney for
their owners. Turning a reactor off or on is complex
and costly. 1/3 of the fuel is replaced albout every 18
months to two years. When the fuel goies
into the reactor, it is "mildly" radioacti ve.
..,
When it comes out, it is wildly radioacttive-expensive to handle and very dangerou
releasing decay heat for many millenn"i
Radioactive activation isotopes are cre•ated
in the fuel rods, in the coolant water,
f
throughout the building, and in the worrkers at the
plants. Nuclear industry workers are b urdened with about
five times more radiation than the gene ral public. Vents
prevent build-up of radioactive gases iiiside the nlant.
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(applies to any large and complex engineedng project)
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Boiling Water Reactor (BWR)
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"(The
most intolerable reactor of all ma be one which
comes successfully to the end of its planned life having
produced mountains of radioactive waste for which therel
tis no disposal safe from earthquake damage or sabotage."'
smeik A. Stanley Thompson, early-era nuclear physicist and author of
a college textbook on reactor technology, then later, the author
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ofa book explaining the dangers of runaway power fluctuations.

Pressurized Water Reactor (PWR)
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Note the location of the BWR's spent fuel pool -- above the reactor!
BWRs are generally older, less reliable, and less efficient than PWRs.
About one third of U.S. reactors are BWRs. The rest are PWRs.
BWR Reactor Pressure Vessel (RPV) with main
circulation paths, control rods, and connections
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To prevent boiling, the pressure in the primary coolant loop of a
PWR is -2200 to -2300 P.ST.. Steam generators contain thousands
of individual tubes for heat exchange. About 1,000,000 gallons per
minute is drawn from the local water source, heated, and irradiated.
PWR Reactor Pressure Vessel (RPV) with

steam generators (4), primary coolant loop,
pumps (4), and pressurizer
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WHAT'S WOmRS

THAN A MELTpOWN?

A SPENT FUlL POOL FIRE
How could this be worse than a meltdown? Because there is often 30 or 40 times MORE fuel in the pools
than in the reactor. A significant portion of the full load of many of the most dangerous fission products
still remains in the fuel. The zirconium cladding of the fuel pellets is pyrophoric. The pools are overcrowded and, in the case of some older BWRs (the General Electric Mark Is, for instance), the pools are
five stories above the ground -- and protected from airplanes by a corrugated steel roof!
This is worse than unsafe. It's criminally negligent. Too bad there aren't any solutions that are much better.

A STEAM EXPLOSION
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The NRC has what they call the "design basis
accident" and this scenario doesn't fall within those
specifications. Does that mean it's impossible?

A DRY CASK FIRE

Absolutely notl All it means is that at some time
in the distant past, some government committee
decided that the likelihood of such an accident was
below one in one million, or perhaps one in ten
million.

Dry casks were invented because spent fuel pools
are expensive to maintain and take up a lot of
space. Dry casks look harmless enough. Some are
built vertically, some in a horizontal configuration,
which just shows that the nuclear industry doesn't
have a clue as to which way is better. However,
dry casks are inherently more dangerous than spent
fuel pools for several reasons: The zirconium will
be exposed to air in virtually any accident since the
fuel is not in water, and does not have 30 feet of
water above it. Also, the fuel rods cannot be
inspected as easily, or removed for special handling
if they are found to be flawed.

The scientific basis for their decision is unavailable
to anyone and was probably not properly documented
to begin with. But the ramifications are devastating.
Any time these seemingly-Rube Goldberg-ish (to
the NRC) but utterly plausible accidents are brought
up by a citizen, the NRC says they are "outside
the design basis accident" which, for some reason,
means they will not be discussed. Try it. You'll see.

A single dry cask contains enough poisons to
cause the permanent evacuation of a large state,
such as Pennsylvania, or virtually all of New
England. But evacuation will always come too late
for many -- millions could be killed if an airplane
were to crash into a series of dry casks, and half of
America could be rendered uninhabitable.

Yet, all actual near-misses in the past were later
determined to have come as a "complete" surprise...

SEIN4

LIED TO

Once you've lost the truth, there is no hope for
anything else going your way. Lies can be built
on other lies, compounding the problem.

One of these days, inevitably, a dry cask will be
ignited, because there is no end to how many of
these there will be -- dozens now, and within a
decade several hundred. Then thousands, and then
tens of thousands. The more opportunities there
are for that "one in a million" (which often isn't
anwhere near that rare) accident to happen, the
more likely it is to happen.

The nuclear industry is not known for honesty, and
never will be. Yet honesty is a fundamental
principle of democracy and of fair commerce and
proper science.

ALL O THE ABOVE
A meltdown can cause a spent fuel pool fire, a dry cask fire, the rubblization of the core, and the meltdown
of other nearby nuclear power plants. And all this will be followed by lies. Lots and lots of lies.
Written, designed, and colorized by Ace Hoffman (2008)
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HOW A MELTDOWN OCCURS
Meltdown begins when fuel rods
or* exposed by lois of water in reactor.

2

The reactor's uranium
core goes into uncontrolled
reaction
andheat
the core
melts.
Extremely[j high
develops,

CONTAINMEN4T
ESTRUCTURE
*The iass of rsdloactive molten
metal burns through protective
devices of €ontainment
*A Loss of Coolant
Accident (LOCA)
can also result In
core molt without
an increase In
reactivity, and
reactivity can run
away without a
LOCA.
Steam rises to the
surface carrying

radiation cloud.

In 1979, the new Three Mile Island
reactor
partially melted down. The
"root cause"
was determined to be
mainly human error. An estimated
15 million Curies of radiation was
released, but numerous measuring
devices failed during the crisis.
In 1986, technicians at the Chernobyl reactor tried
an unauthorized experiment, without proper safety
equipment on-line. An explosion of the hydrogen
and oxygen that had built-up occurred, as well as a
partial core melt. An estimated ten billion Curies of
radiation was released. Thyroid cancer rates in
surrounding areas are dozens of times normal, and
many other cancer rates are also elevated.
In 2002, more proof of the nuclear industry's failureto-learn' came when the Davis-Besse reactor (in Ohio)
nearly melted down. Pressure from the 2200 PSI
primary coolant loop was pushing out the staln ess
steel reactor pressure
vessel liner when the
|
RPV head's boron
'

corrosion was found.
This was hardly D-B's
Ad~opfdrm SrldgWPart
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Reactors contain about 15 billion Curies
of radiation. A museum near (but not

too near) Chernobyl is dedicated to
deformities caused by the accident.to

AP LOWr~OW

f, ý

first close call or long
shut-down.

Deformed wing

Diagram
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hole Invows-Besse
reactor(from NIRs)
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Birds fell dead out of the sky,
and people collected them from

,

their yards by the bushel-basket
after Three Mile Island.

Delon

Most military nuclear disasters disappear
without a visible trace, in the dust of a

These insects are from a
series of technical drawings
by Cornelia Hesse-Honegger,
showing radiation-induced
damage around Chernobyl
and other nuclear facilities.
Published in New Scientist
in 2008. Genetic damage
may take many generations
to manifest its horrors.

bomb or the poison from a sunken sub.

A
According to an infamous 1982 government study known as CRAC-2, a reactor
meltd n can'e e iect&i for every 20,000 years'6f accumulated operatlon.
That's an average of one meltdown every 192'yeais in'America, with'104[
reactors. However, CRAC-2 lgnor;d or underestimated the risk of scores of
meltdown caussuchas Emergecy Core Coolant Systerý (ECCS) fatIure,

including ECCS fatluiý after shutdoi.

ThetNRC sti will not even attempt to

quantify the risk frl m triorismfio doIes it properly quantify othetrisks.J;
Since CRAC-2 was reledsednuci~ar reactors have aged, fuel pools have filied.
dry casks l'avebeen built, and p6pulatioiis nlar•the plants have skyrocketed.
Written, designed, and colorized by Ace Hoffman (2008)
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Much of the Chernobyl
reactor was "missing"
after the accident!
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WHAT ELSE CAN (AND DOES) So SWRONG?
Lax Fire Safety

Lax Security
Sleeping on the job and falsifying records are
recurrent themes among the security teams at
nuclear power plants. The job is boring, the pay
is low, the hours are bad, and if anything ever
DOES go wrong, you'll probably be overwhelmed
with "superior" forces and killed anyway. So why
bother doing a good job?

For at least four years, the fire records at San Onofre
Nuclear Generating Station in Southern California
were faked, and the inspection rounds were not
performed. This was AFTER 9-11. Did anyone go to
jail for this violation? Oh, come onl Not a chancel
Hidden Design Flaws

"Inside Jobs'

The Emergency Core Cooling System is a nuclear
power plant's final backup before meltdown. Some
plants even maintain thousands of large buckets of
ice "just in case." None of these systems have ever
been properly tested. One ECCS, for the Monticello
nuclear power plant, was found to be inoperable for
30 years, because shipping bolts had been left on
during initial installation. It NEVER would have
worked!
Lax Oversite
The Nuclear Reguatory Commission cannot watch
everything that happens at a nuclear power plant,
so they rely on industry to police itself. Industry
loves this, since it means they don't have to do
anything.
'We're working on it'

The average nuclear power plant has about 1500
employees. Some are alcoholics, some are on
unprescribed medications, some are on prescribed
medications that cause mood swings the Nuclear
Regulatory Commission has ignored. Some are
improperly cleared foreign nationals.

Staffing Problems
The shortage of qualified workers at nuclear power
plants is severe and will likely remain so forever.
Why? That's simple enough to understand -- most
people are smart enough not to want to go into a
field which is so dangerous, so disliked, and so
ruthless and dishonest.
Radioactive
Drinking Fountains

Go ahead. Complain all you want. But even if
your complaint is so ironclad that even the NRC
cannot entirely dismiss it, the best you can ever
expect is to be told they are aware of the issue and
are working on a solution. And that can go on for
decades.

A nuclear power plant in Florida had a drinking
fountain which dispensed water from a radioactive
holding tank, because the pipes had been crossed
when the plant was built. Luckily, someone with
a Geiger counter just happened to test the water.

Information Overload
Lax Maintenance
The basic attitude at all nuclear power plants these
days is "if it hasn't broken yet, don't fix it."
Pumps, pipes, valves, vessels, control cables,
instrumentation, and everything else that can fail
is allowed to, and then fixed afterwards.

Riots, flood., tsunamis,
earthquakes, asteroids,
wars, tornados, airplane
crashes, nearby chemical

explosions, wildfires,
avalanches, space
weapons malfunctions
The nuclear industry considers everything they
can't control (and many things they can but which
they consider too expensive) to be so unlikely as
to not be worthy of serious consideration.
Airplane strikes like we saw on 9-11 ? No
worries -- the TSA will keep the skies terrorist-free
forever! The nuclear industry assumes everyone
is perfect -- and equipped with the proper tools.

The situation in the control room of a nuclear power
plant can go from normal to meltdown in a fraction
of a second. When problems start, panic among the
workers -- even if they are highly trained -- can cause
them to make bad decisions, or fail to make decisions
at all.
Lax Safety Standards
This pilot was grounded
for 30 days after pulling
this "stunt" near the
nuclear aircraft carrier
J.C. Stennis. He
reportedly likes the
picture and thinks it
was "worth it."
This "cowboy" attitude
is especially pervasive
among nuclear workers.

No One Understands
How The Things Work
Nuclear power plants are complicated and require
tens of thousands of "man-years" to complete. At
that point, there is not one person who understands
the entire plant, then the best experts start retiring.

Written, designed, and colorized by Ace Hoffman (2008)
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Týw IDwiff
Shown on the right are "wind roses" from typical
Environmental Impact Reports. But, when
evaluating the costs of nuclear power, no state
environmental agency will consider the effects of
meltdowns, including where a meltdown's deadly
plume will travel. "Not our jurisdiction" they'll
claim, saying only the Federal Nuclear Regulatory
Commission or Department of Energy have any
authority over "safety." State agencies are only
too happy and quick to give up authority over
things they don't understand very well anyway.
NO

On the left is a "typical" plume from a one megaton nuclear
explosion. The plume stretches from Detroit, MI ("Ground
Zero") to beyond Pittsburgh, PA. The graphic assumes a
uniform 15-mph northwest wind. Contour lines show the
one-week accumulated dose of 3000, 900, 300, and 90 rem
(assuming no shielding).
Below, again, is a typical bomb plume (area "A"). Area "B"
is the expected plume from a nuclear attack against a
nuclear power plant. A standard evacuation planning area
for a nuclear power plant, however, is only 10 miles in radius.

Source:
Radiation Protection: A Guide for ",,
Scientists and Physicians, 3rd Ed.,
by Jacob Shapiro, pg 419, Harvard _
University Press, MA, 1972, 1981,
ST
1990 (According to the caption, the vV 'GWA
original source was OTA, 1979.)

The map in the lower-right shows
plumes from potential attacks on our
reactors and fuel reprocessing plants.
Dose rates are shown in the inset.
Reactors now store much more fuel
than the assumed ten years' worth.
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Source:
Environmental Consequences of Nuclear War, SCOPE 28, Vol. 1, Physical and
Atmospheric Effects, 2nd Ed., pg 271, Scientific Committee on Problems in the
Environment, John Wiley & Sons, 1985, 1989.
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The map is from:
Nuclear Power Plants as Weapons of the Enemy: An
Unrecognized Military Peril by Bennett Ramberg,
Univ. of CA Press, 1980, original source: Chester &
Chester, "Civil Defense Impications for the U.S.
Nuclear Power Industry," p. 334.
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Radioactive
-- or
any contamination
-- in our
The graphic contamination
on the left shows
typical
ground contamination.
water system is nearly impossible to remove. Our aquifers,
farmland, lakes and rivers are all at great risk of destruction
from nuclear accidents. Many are already contaminated.
Source for diagram on the left:
The American West at Risk (20018) p. 362, originally based on U.S.EPA 1985
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SYOUIL Gin TO TOMO
If you thought your share of the "national debt" was big (and it is), your share of the fission burden
on this earth is more dangerous to the future than your debt. After all, a debt can be wiped out with
a pen. But nuclear waste is the gift that keeps on sucking your money and causing cancers, etc..

Soew gf
Pro-nukers like to point out the VOLUME of nuclear waste produced in a year for a family of four,
which may seem like a small amount -- for example, a beer can, or half a beer can, or something
similar. But only a millionth of a gram of many of these fission products is a deadly dose -- and
half a beer can could hold hundreds of billions of lethal doses.
How many deadly doses are you willing to make, and leave for the future, each day, just so you can
power your lights one way, instead of a safer way? Radioactive poisons are stealthy: INVISIBLE,
DIFFICULT to CONTAIN, and COSTLY to ISOLATE. Even if you reprocess the waste to use more
of the U 211 and Pu239 , you'll still have no use for virtually all the thousands of other radioactive
isotopes which are created, and which remain hazardous for thousands of years.
The most polluted, poisonous places on earth are the nuclear wastelands such as Hanford, the
Nevada Test Site, the Savannah River Site, and so on (Russia and other countries have similar areas
of devastation). Where will it end? In an unsurvivable global poisoning, or in closing the plants
and stopping the failed "experiment"? YOU will decide: CHOOSE A SUSTAINABLE FUTUREI
An estimated $60 Billion dollars have been put into finding a solution so far, and NOTHING'S
WORKED. This should come as no surprise to anyone who has studied the problem carefully,
since radiation destroys any container you put it in, and since a wide variety of decay rates and
all possible types of radiation, at all possible energy levels, result from the fission process.
You cannot store nuclear waste safely. You cannot transport it safely. You cannot reprocess it safely,
and there is no good reason to reprocess it anyway, since ALL the reactors should be shut off, forever.
iWUIIflOBlYL IRSOISTIOll C00363
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Cesium' 37, if shown, would have a similar curve to the
Strontium" curve. Other shorter-lived isotopes would

have curves that drop off more steeply. The seven fission
products with half-lives >200,000 years don't seem to

appear at all in the graphic above, but they are polluting
our planet (and our bodies) in ever-increasing amounts.
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The nuclear waste control idea
shown here didn't work, and
nor did anything else ever
proposed by anyone. Do YOU
have ANY idea about what to
do with nuclear waste?
Someone will say your idea is
going to solve the problem, and
the industry will continue for a
few more decades. No matter
how stupid your idea is, or how
unworkable, and even if it was
tried years earlier and didn't
work. In that case, just give it
a new name. And of course,
you'll be well-paid for your
efforts.
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At LeaSt I'm InSured, RIght?
P

(unless you own
the nuke plant)

lead Your Ioseowner'S Insurance Policy!
In the 1950s the nuclear industry just wasn't getting started. Try as they might, the U.S. government
could not get investors to pay for new nuclear power plants, because investors couldn't get insurance
for their investments.
So the utilities and government formed a collusion to simply DENY insurance by PRETENDING to
self-insure themselves. And thus, the PRICE-ANDERSON ACT was formulated and passed. The
capitalist system was thrown out the back door, on the grounds that nuclear power was simply too
new for any insurance company to have enough faith in it. It didn't occur to the government (let
alone, to the fledgling nuclear industry) that insurance companies would have been perfectly willing
to insure the plants if only they could have been proven safe. Can't get insurance? That means
you're doing something which is too risky, or even simply foolish. Nuclear plants still can't get
insurance, and we still have Price-Anderson, which has been periodically (and idiotically) renewed.
It is a unique situation: Namely, the COST of a potential accident would bankrupt even the largest
insurance company. On this, there is little disagreement. After a nuclear accident do not expect
more than a hundredth of a cent on the dollar for your losses. And then, only if you can PROVE
incontrovertably that there was DIRECT damage from the accident.
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Check the fine print.
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All countries operating nuclear power plants have adopted some form of the U.S.'s Price-Anderson Act.

What about local and state
agencies? Aren't they helping
harm?
to protect thefrom

But at least OSHA and other
federal agencies are protecting

workers and the public, right?

State agencies were so quick to abdicate their
responsibilities and authories in the field of
nuclear, that nobody noticed such abdication was
illegal, immoral, and unjustified. But there it is.

OSHA and many other federal watchdog agencies
were pushed out of nuclear power plant regulation
long ago. The Nuclear Regulatory Commission
(NRC) takes on ALL the regulatory activities at
nuclear facilities -- not JUST the nuclear side of
regulating the power plants.
This is extremely unusual, and has helped destroy
the normal "checks and balances" of government
regulation (which is as much about protecting
against corruption IN goverment as it is about
using the government to protect the public from
illegal private enterprises).

More than 30 states signed "Abdication of
Responsibility" agreements (they are now known
formally simply as "agreement States") so that
people opposing nuclear power could NOT turn
to ANY state agency, EVER, for relief or to
insist on proper regulation.
So, once a year the Feds (NRC) sweep through
town, listen to a few citizens complain (NOT
UNDER OATH) and promise (NOT UNDER
OATH) to get back to the citizens soon, but
they never get back on ANY hard question, ever.

That huge overhead crane in the containment
dome? OSHA, which regulates virtually every
other crane in the country, doesn't regulate it.

Written, designed, and colorized by Ace Hoffman (2008) May be freely copied www.acehoffman.org
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A Japanese female noncombatant
victim of the atomic bomb, 1945.
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In No vember, 2006, KGB
whist] eblower Alexander
Litvin enko, who had defected
to the United Kingdom and

The pattern of her dress has
been etched into her skin by
the intensity of the blast.

been granted U.K. citizenship,
was poisoned in London
with Po2ll, apparently by his
former employers. Po 210 has
a half-life of 138 days. Less
than a millionth of a gram
caused his organs to shut
down, one by one, and he
died within a few weeks.

received alpha, beta, gamma,
and neutron radiations, as well as
thermal radiation, pressure blasts,
and debris injuries, followed
by intense thirst and anguish.

Radiation doses of 600 rem are almost always fatal
within two weeks. Lower doses can also be fatal,
although very low doses will not show an
immediate effect, except in the case of
causing a heart attack by fizzling
the heart's electrical system at
a vulnerable moment or due
to an existing weakness
of that person's heart.
Bikini baby's
hair falling out
after irradiation
Child's feet after
New Symbol
from bomb test
radiation burns
for Ionizing
from Bikini test

A hero's dying words:
"The bastardsgot me,
but they won't get
everybody."

Radiation damage causes cancer, leukemia, birth
defects, heart disease, and many other health
effects. Damage can take many years or
many generations to show up. One
gamma ray can damage a pregnant
woman, her fetus, and the fetus's
own forming egg cells, thereby
damaging three generations
of human life with one
radioactive decay event.
Atomic bomb

veteran's

Radiation
Danger

daughter --

on oxygen

j

Marshallese
Islands
Deformed Child

As with many pollutants, it is difficult, and, surprisingly,
not especially useful, to find an exact value for a 100%
"lethal dose." So in radiation research, and elsewhere,
scientists often search for the dose which will
be a lethal dose (LD) to 50% of a given population.

'ANY DOSE ISAN OVERDOSE' - JOHN W GOFMAN
Categouies
Of pCi
(over 150)

b
of M
(1918 - 2007)

Jon.K

* Lipoproleins, atherusclerosis, and coronary heart disease.
* Ultraceatrifugal discovery and analysis of the serum lipoproteuts.

Characterization of familial lipoprotein disorders.
a The delternation of trace elements by X-ray spectrochemical analysis.

• The relationship of human chromosomes to cancer.
* The biological and medical effects of ionizing radiation, with

: The lung-cancr hazard of plutonium.

particular reference to cancer, leukemia, and genetic diseases.

Problems associated with nuclear power production.

While claiming to give humane treatment to all
animals,
the Atomic Energy Commission
(AEC, forerunner
of the DOE and NRC)
actually performed / perform
countless cruel (and crude)
experiments -- sometimes

on humans -- but mostly on
millions of mammals, birds,
lizards, fish, crustacea, and
hundreds of millions of
insects. This picture is of
beagles arriving in their
"new" home. They
are happy now...

Dr. Gofmnan's many honors and awards included the Gold-headed
Cane Award as a graduating senior from UC Med. School in 1946,
the Modem Medicine Award in 1954 for outstanding contributions to
heart disease research, the Lyman Duff Lectureship Award of the
American Heart Association in 1965 for research in atherosclerosis
and coronary heart disease, the Stouffer Prize (shared) in 1972 for
outstanding contributions to research in arteriosclerosis, and in 1974,
the American College of Cardiology selection as one of 25 leading
researchers in cardiology of the previous quarter century.
Gofman was Associate Director of Lawrence Livermore Laboratory
from 1963 to 1969 and held three patents. One was on the slow and
fast neutron fissionability of Uramnium-233, one on the sodium uranyl
acetate process for separation of plutonium from uranium and fission
products from irradiated fuel, and one on the columbium oxide
process for the separation of plutonium from uranium and fission
products from irradiated fuel.
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Hidden Effects of Radiation
Ionization Damage

Inflammation

Your body's ability to repair itself is remarkable, but NOT
infinite.
Inflammation occurs when your body uses its white blood
cells and other tools to fight an invading organism or poison.
When a cut gets infected or inflamed it is easy to see the
effects, but when ionizing radiation damages your body, the
effect is not necessarily visible. A person receiving a fatal
dose of radiation may feel nothing at the time and show no
signs of distress for some period of time after the dosing.
So-called low levels of radiation also do the same kind of
damage, but not to a fatal degree. However, these doses
can cause premature aging, neuromuscular problems,
cardiovascular problems, and many other diseases.
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Tritium atoms masquerade as common
, hhydrogen atoms, so they might be found
anywhere in your body. When the
T RNApolymerise
initiation complex"
tritium atom decays, it becomes a helium
(from LLNL)
atom, which the body cannot use.

After a radioactive atom decays, it may
or may not decay a second time, or more.
TeEach step releases ionizing energy of
some sort. How an isotope decays, and
what it decays into, must be considered
when comparing dangers of various
radioactive exposures.
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The electron shells ofa
uranium atom hold 92
electrons, making U both
adoptive and destructive.

Many radioactive elements are
significant catalysts, as well as
heavy metal hazards, in addition
to their radiological threat. The
nuclear process releases these
dangerous elements into the
environment where they have
been shown to mimic hormones
in mice, and to cause dozens of
serious ailments. Catalytic
effects of DU are considered one
possible factor in "Gulf War
Syndrome."

"Free Radical" Damage

aughter Products
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radioactive
decay can
create
thousands
,•,
of "pairs" of
positive and
negative ions.
These ions
.
1A can ..be very
damaging
tbogca
to ulogical
systems.

Catalytic Damage

Additionally, whatever the new element
is, it's not the element that might have
been part of some complex protein
molecule, for instance, or DNA, etc..
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Tritium (H3) and other radioactive
isotopes also cause damage by the recoil
of the remaining nucleus after a decay.
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Three ways
to depict
the H 0
molecule:

0 Decays by Alpha
0 Decays by Beta
0 Stable

When tritium decays, the decayed atom
might have been part of a water molecule.
The left-over OH molecule is a free
radical and is particularly hazardous to
living cells because it is a strong oxidizer
and can suddenly appear anywhere in the
body when created by this method.

Image.soarce. Atoms,A - Z

Hot Particles
A single particle of Depleted Uranium one milligram
in size is very small. Many U.S. soldiers, enemy
combatants and civilians caught in the crossfire have
far more than that lodged in their bodies. Such
particles are known as "hot" particles and leave a
path of destruction in their wake.
Despite DU's long half-life of 4.5 billion years, and its
extremely high density, there are still enough atoms of
DU in one milligram (about 2,530,000,000,000,000,000)
so that more than a million atoms will decay every day.

A particularly damaging type of atom or
molecule is known as a free radical. A
free radical has one or more unpaired
electrons. Uranium has four unpaired
electrons in its outer shells.
IThe free radical will find an atom which
holds its outermost electron less tightly,
and will grab that electron. Then that
atom will be "ionized," and so on down
the ladder of energy levels, one atom
ionizing another, in a long sequence.

Bystander Effect
When one cell in your body is damaged, the death or
altered behavior of that cell can cause other cells to
also fail. When mice were irradiated on just the lower
half of their bodies, they developed brain tumors.

are many other hddea and subtle esMictb ofradidon POi
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Dhct DNA kuqIe
Mitochondrial DNA is inherited much more directly than
"normal" or nuclear DNA -- and damage is more likely to be
permanent. Unlike nuclear DNA, mitochondrial DNA is NOT
recreated every generation from the DNA strands of two
different people, with the opportunity that gives for repair.
Mitochondrial DNA is inherited directly from the mother, and
then replicated thousands of trillions of times, and then one
cell's mitochondrial DNA is passed on to the next generation.
Also, mitochondrial DNA is not as protected within the
individual cell as is nuclear DNA.
Ionizing radiation (even a so-called "weak" beta decay)
has enough energy to break thousands of chemical bonds
in your body, or in other structures. Sometimes the body
can repair direct DNA damage, but sometimes repairs are
incomplete or produce cancerous results.
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Lastly, mitochondrial DNA is the "workhorse DNA,"
responsible for much of the activities of the cell, while the
nuclear DNA is mainly for cellular reproduction. Because of
its frequent use, damaging mitochondrial DNA can cause
immediate, if subtle, effects.

IS

During the life of a cell, it performs tens of
thousands of functions (e.g., making prote ins and
other molecular building blocks of life, flittering
crud out of, or nutrients into, your body, et c., etc.).
In some cases, it does these things thousan ds of
times every second.
Short-lived cells may have thousands of
generations of daughter cells during your Iifetime,
and many opportunities for altered DNA to
express itself (e.g., cancer).
Cells
Lifespans of Various Human
Neurons, Heart Muscle, Renal Glimoruli, Lens of Eye...
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Your DNA strands -- all 100,000,000,000 of them (more exactly,
between 10 trillion and 100 trillion, with 100 trillion the more
commonly seen number) -- are each about four billion
(4,000,000,000) bits long in a base four system.
No one knows why, when sperm meets egg and their DNAjoin, a
particular part of"A" is taken and a particular part of"B" is taken.
But it is known that the number of possible combinations probably
exceeds the number of atoms in the known universe. (The author
writes "probably" because it is possible that many combinations are
impossible. But even so, the number of possibilities so greatly
exceeds the number of humans that will ever live, that you can rest
assured that your DNA is, and always will be, yours and only yours
-- even as it changes and diverges throughout your life). Other
forms of replication, besides the joining of two DNA strands, also do
not need random mutation to "evolve" -- and in fact, "evolving" does
not seem to be the grand design of most life forms. (It just happens.)

Hapatocyte (liveir) calls

Nowhere in this scheme of things is there room for, or a need for,
DNA damage by radiation. DNA replication in the thermal bath of
life -- with all the other assaults (chemical, viral, bacterial, etc.)
which all life must endure -- is a bit of a miracle. It does not need
ANY amount of damage done to it by ionizing radiation.

Red blood celts
Endothelial cells
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An enormous amount of variation is already inevitable, and variation
is of questionable benefit, anyway. So the one last hope of the
pro-nukers, that at least "natural, background radiation" is necessary
for our DNA to "evolve," is dashed, without the need to resort to any
religious arguments whatsoever.
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Out of respect, let us not ignore the religious arguments against
ionizing radiation. If God made us in His image, then randomly
damaging His image delivery system is blasphemous, dangerous,
irreverent, and rude. Chaos rules regarding nuclear decay,
whereas direction -- a positive direction -- IS God's will.
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How Can I Protect Myself And My Family?
Staying Out of the DangerZone
lwya qureLaw,
All other things being equal,
doubling the distancefrom a
point source of radiation will
quarterthe dose received,
following the standardequations
for the increasingarea of a sphere.

To calculate the damage from an actual radiation exposure, one
needs to use the RBE (Relative Biological Equivalent). Multiply
the absorbed dose's energy (expressed in grays, for example) by
the RBE (aka "Quality" factor, Q) for the type of radiation
exposure to get the biological dose equivalent (in sieverts, for
this example). The RBE for alpha particles is usually set to 20,
while for gamma rays, x-rays, and beta particles it is set to one.
For neutrons, it depends on the energy (speed).

International
Radiation
Warning
Symbol
(Warning: Sign

may be missiNg.)

bon't live near a
nuclear power plant

Don't work for the

"Demon Hot Atom*
It usually starts either with a job on a submarine,
or as a "nuclear engineer." Sounds harmless
enough, or even patriotic. BUT IT ISN'T.
If you feel compelled to study radiation, study the
harm it causes. Study nuclear waste disposal.
Or study medical uses, or even nuclear particle
physics. But not "reactors."

Scientists have written peer-reviewed ("vetted")
reports showing the dangers of living near an
operating nuclear power plant -- one that hasn't

melted down. Published in peer-reviewed
scientific journals are data showing increases in
cancer and prenatal mortality in those living in
proximity to nuclear power plants, but more
importantly, there was an improvement in both
parameters when local nuclear power plants
were shut down. (Mangano, Sherman)

Eat right, exercise, don't smoke
Staying healthy protects you in many ways. Tobacco
smoke contains large amounts of Poz 0 .

Keep KI handy

Choose non-radioactive smoke
detectors and other options

If taken early enough KI will prevent
your body from taking up radioactive
iodine after a meltdown or other

In normal everyday life, you seldom get options
regarding nuclear choices, but you have a few.
Choose non-irradiated food, non-radioactive exit
signs, non-radioactive gun sights, etc. etc. etc..

radioactive release. Some states stock
KI, but it will be too late if you don't
own it yourself. (Do not take KI
unless instructed by authorities.)

Avoid unnecessary x-rays and
other radiological procedures

Take anti-oxidants
every day

When you need an x-ray, get an x-ray. But if you
fall asleep during a CT-SCAN, which is not
uncommon, they'll simply give you another. This

Damage from radiation comes in part from "free
radicals," ionized particles with unpaired electrons.

Each radioactive decay can create thousands of free
radicals and other hazardous elements and molecules.
Anti-oxidants, such as vitamins C and E, help your
body deal with free radicals and other problems. So
take your vitamins.

will double your dose and at least double your risk.
If you break a bone, they will often take 10 or more

x-rays for a simple, easily-set fracture. Serial

ultrasounds provide a better baseline than
mammograms and are completely safe. Always
ask: "Is there a nonradiological option?"

Change the laws

Get a radiation detector

Local, state, and federal laws regarding
nuclear issues are missing, illogical, .
unconstiti itional, ambiguous, irrational,
and / or ciriminally negligent and immoral.

Everyone should have one (or more) and online,
real-time data should always be available to

everyone. Keychain models are comforting (the
author owns one), but the most accurate and useful
detectors are quite expensive. But even
an inexpensive one might give you a

6.&'

/

You CAN'T
Radiation is odorless, colorless, and tasteless - truly
stealth. That is why good policies are our best hope.

vital early warning - and a more honest

value than you will get from anyone else.*
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An Industry in Denial
To be a pronuker, you must be willing to ignore obvious facts. You must be
comfortable denying well-established scientific truths. You must be unable
to follow simple logic, and unwilling to doubt your own opinion. You must be
willing to abuse the public trust, and, perhaps most of all, you must be willing
to make money from the death and suffering of others. Here are some of the
many thousands of issues which pro-nukers are unable to face properly:

Hormesis (the idea that a little
The
radiation is good for you)

.

1

•

The main government scientific body concerning radiation and human
health, known as the BEIR committee VII (Biological Effects of
Ionizing Radiation VII) confirmed -- AGAIN -- the LNT (Linear, No
Threshold) theory, and -- AGAIN -- could find no basis for the theory
of Hormesis. What few tests have shown any trends towards Hormesis
have been small, short, and looked only at a few of the many health
effects of radiation poisoning.

0Nukes can provide electricity
•that
is "too cheap to meter

_:

..... ;

An infamous claim made in 1954 by then-chairman of the Atomic
Energy Commission Lewis Strauss to the National Association of
Science Writers, who for years thereafter apparently believed it would
come to pass. In fact, it never came close. Nuclear power plants have
to heat water, convert it to steam, turn a turbine, condense the water,
store the waste, prevent meltdowns, and have a staff of about 1500
people per reactor. It's not efficient, and never can be. Renewable
energy systems often are com letely passive after installation, making
them models of efficiency and
p
create )ous

Nukes create Jobs
Legal releases of radiation aAnything
costing tens of
billions of dollars provides
reliability.

aare

All nuclear operations leak radioactivity into the environment. And for this,
e industry has ALARA, which stands for As Low As Reasonably Achievable.
ALARA is, in effect, a license to murder. They are allowed to release as much
as necessary for them to continue operations in a cost-effective and efficient
manner. Does such a philosophy of operation say anything about how much
damage the released radiation can do? NO] NOT A WORD! Actual amounts
allowed under ALARA vary greatly: Sometimes thousands of curies,
sometimes thousandths OF a curie. But in neither case is your safety
paramount. The successful operation of the industry is paramount,

Nuclear energy was
democratically
chosen by the people

jobs. But nuclear jobs are
particularly high paying
so there are fewer of them
per dollar, because they are
highly specialized, dangerous,
and carry an enormous amount
of responsibility. Not everyone
working in the industry meets
these requirements, by any
stretch of the imagination.

Renewables can't compete
They can, in a fair market. But vested interests make money
from burning oil, coal, and gas, and from fissioning uranium.

People who oppose
nuclear power just
don't understand
how it works

The people have never "chosen" nukes, and
millions have marched, signed petitions, and
risked being arrested during peaceful protests
to try to stop nukes. First there was the
"Atoms for Peace" program. Then there was
Shippingport (in 1957) and other "loss-leaders"
which pretended to be successes while
covering up numerous leaks, near-misses,
If you believe that, I guess you'll believe anything. But
and cost over-runs. Then there were the
more to the point, why not go out and confirm everything
cries of oil and gas shortages, which
always came just when the opponents of
you've read here for yourself? There is no need to "believe"
anything or anyone. Get the facts and decide for yourself.
nuclear power were making some headway.
Written, designed, and colorized by Ace Hoffman (2008)
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Tomorrow's nukes will be more effid

-- and safer

Tomorrow's nukes -- the ones they really are planning to build if no one stops them -- are NOT models

of efficiency and design. They are nothing more than larger and smaller versions of the same old wasteproducing devices for boiling water under pressure to produce steam to turn turbines. Even Niels Diaz,
former head of the NRC, admitted that there can be no really great efficiency gain until we do away with
the turbines, with boiling water (or other fluid), and convert to direct capture of the energy of decay.
What he neglected to mention was that we tried that, too. In fact, NASA still uses this method for
space probes, the CIA uses it for deep sea, harbor, and spy satellite power sources, and we used it in
pacemakers for a while. Tritium-laced exit signs and target graticles also use the energy of decay
more-or-less directly. However, direct use of the energy of decay isn't practical on a large-scale, nor is
it safe on ANY scale. Nuclear power is inherently unsafe because a small error at any stage can have
large consequences. It is the nuclear industry's policy to describe these consequences as unforeseen.

Ihey'l solve the waste problem eventually
No they won't. Don't count on it, don't bet the farm on it, don't bank on it, don't plan the world's
energy future on it. Ionizing radiation destroys any container you put it in. There is no chemical bond
which can withstand even a thousandth of the typical force of an atomic decay. So building a
containment structure is out of the question for this reason alone.
If containment doesn't work, what does? They considered everything: Rocketing the waste to the sun,
dumping it at sea (still legal in many cases, but it should be completely banned), and they finally
decided (at least in America) on this: Drive it 50 miles onto an Indian reservation and dump it.
Getting it there is dangerous, storing it there is also dangerous, and reprocessing it is the most
dangerous option of all. We are, literally, stuck with it, and it's going to cost us a fortune, year in and
year out, for far longer than any human civilization or artifact has survived. By far the best thing to
do is to stop making more nuclear waste right now, and forevermore.

If we don't switch to
nuclear power eventually,
we'll run out of oil

Nukes can solve
global warming
Nuclear power plants are part of a cycle that
is very fossil-fuel intensive. Worse, the waste
will warm the environment and require
constant attention (wasting $ and resources)
for thousands of generations. Accidents are a
constant threat. For every dollar you put into
nuclear power, you could buy much more
carbon abatement by spending the money on
wind, solar, geothermal, or efficiency. So in
addition to nuclear's many direct contributions
to global warming, spending precious dollars
on nuclear gets you much less carbon
reduction than if you used that money for
clean, safe energy. M
-a

Knowing we will run out of oil some day doesn't mean
nuclear power is the solution. (It DOES make renewable
energy the solution). Uranium like oil, is in short supply
worldwide, and, like oil, its price is controlled by cartels.
Nuclear power burns fossil fuels during construction, during
fuel mining and enrichment, as well as all the fossil fuels
burned by the workers (and their families). More fossil fuel
is usually burned during shutdowns, too. And if there is an
accident or a meltdown, the fossil fuel footprint will be
enormous for that, too. Guarding nuclear waste will require
a lot of fossil fuel, too.
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Cancer is a mutation of a single individual's unique DNA code, causing those cells to mulitply too fast,
die too slowly, or grow and die at the normal rate, but grow in place of a vital organ, or crowd one out,
and in any case, stop that organ from functioning. By the time it is noticeable, cancer usually has many
millions of cells, each with their disrupted version of your DNA. (The author had bladder cancer in '07.)
Unfortunately, there is no reason to believe we will ever 'cure* -- let alone prevent many, if not most,
cancers. Yet, every pro-nuker believes such a day is just around the corner. And they don't even care if
the 'cure" costs thousands of dollars, carries an enormous risk itself, and is painful and debilitating.
Even if they found a cure for cancer, to make radiation safe they would also have to find a cure for heart
disease, Alzheimer's, leukemia, autism, and hundreds of other diseases WHICH HAVE BEEN LINKED
TO RADIATION DAMAGE AS A CAUSE OR ACCELERATOR.
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A pro-nuker tries to make you believe they are right, and thus get you to stop investigating
for yourself. They have a number of techniques they use to try to stop all reasonable
debate. One of their favorite tactics is to portray the anti-nuker as stupid, ignorant,
misguided, or even dishonest. If you believe any of those things, you won't bother
to find out if the anti-nuker is right or not. So rather than argue the facts, an argument
the pro-nuker cannot win, they will argue absurd secondary issues, or they will simply
accuse the other person of being a scaremonger, a "commie," a "Luddite" or worse.

"Anti-nukers think
nuclear power plants
can blow up just like
an atomic bomb but they can't."
"Anti-nulkers
are simply

anti-technology."

There are several realities here. First, most anti-nuclear activists know that
there normally isn't enough U131 and / or Pu239 in a reactor to make a
"'nuclear" explosion possible. Second, the first point doesn't really matter,
because, in terms of radiological content, a nuclear power plant contains
about a thousand times more poison than a nuclear bomb, so the fallout
effects would be a thousand times worse if the radioactivity was released.
Third, a steam explosion can cause the reactor to explode so violently, the
"RPVH" (Reactor Pressure Vessel Head) could be thrown half a mile high.
Actually, pro-nukers are the ones who are against modem technology!
They are against wind power, geothermal power, wave power, atmospheric
vortex engines, solar rooftop panels, ocean thermal energy conversion
technology, and every other green source of electricity possible. Nuclear
power is old-fashioned. The clean energy of the future is available today.

America started the nuclear age, but that doesn't mean supporting nuclear
power plants, a failed technology, makes you a patriot. Should it be
commies who want
mentioned that Russia's nuclear policies are worse? Should it be mentioned
to live in a cave,
that nuclear energy has never operated in a fair economic environment -- it
They hate capitalism, has always been heavily subsidized? And should it be mentioned that
numerous anti-nuclear groups are global in reach and outlook, and make
democracy, and
use of technology to communicate with each other and with their
The TeAmerican
Aelected Way., extensiveand appointed officials, and with the media and the public?
"Anti-nukers are

There is no reason to simply compare nuclear, with all its problems, to the

"Without nukes,
next-worse choice. And no reason to "lump that choice all in one (coal)
more children will
bucket!" There are many energy choices available to serve our needs. Even
get asthma and more if we choose coal, there are many different grades of coal, and many different

people will die of lung
cancer caused by
increased coal use."

"Without nukes,
the lights will go
out."

ways of cleaning the coal, and many different ways of extracting the coal
from the earth. Anyone who wants to urge Congress to adopt cleaner coal
standards is encouraged to do so. But no one should presume that concerns
about coal negate concerns about nuclear power. Coal plants aren't targets
for terrorists, and don't create high-level nuclear waste or bomb material.

No, they won't. Okay, they will if the power utilities, the transmission line
owners, the government, or other unscrupulous groups want to scare you -as HAPPENED in California in 2000 - 2001. There was plenty of energy -we were using thousands of megawatts LESS than previous peaks that had
NOT resulted in blackouts. However, with three of our four nuclear power
plants down, the utilities did not want us to realize we could get by without
them. So we had blackouts, instead. It doesn 't have to be that way!
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Beneficial Uses of Radioactivity
Cancer and other
Medical Treatments

Medical Diagnosis
X-rays for looking at broken bones are ionizing radiation
and have been shown to cause low birth weight in a fetus
after just ONE dental x-ray of the mouth for the mother.

In the correct doses, properly administered, when no
other options are available, radiation can save lives,
and does, every day.

CT-SCANS are vital tools, but many are given without
proper cause, or are given when nonradiological options
are available instead. Unfortunately, once a hospital
has bought a CT-SCAN machine, the only way to pay
for it is to use it as often as possible. And unfortunately,
sometimes only a CT-SCAN will do, so even if a
hospital would otherwise be willing to purchase a less
harmful piece of equipment, they would still need to
purchase a CT-SCAN device, so they often forego
making two purchases.

Rice-size pellets of cesium-137 are implanted directly
into a tumor to irradiate it to death with gamma rays,
killing the tumorous cells and hopefully not irradiating
the healthy cells too much.
Pellets of cobalt-60 are used to create focused beams of
gamma rays, which can kill cancerous brain tissue. Or
cause cancer in healthy tissue.
Radioactive cobalt and cesium together are used to
sterilize blood as well as medical equipment.

Other Uses

Gizmos used for industrial measuring purposes,
university research waste from goulish experiments on
animals (and even occassionally on unsuspecting
humans), and military waste of all sorts are included in
this catch-all category of human health hazards.

The last procedure in particular does not require the
radioactive isotopes, but other options are somewhat
more expensive.
The big problem for society, however, is that all these
practices produce waste -- which is piling up at
hospitals and medical centers across the country, since
the only waste facility that used to take the so-called
"low-level" radioactive waste, in Barnwell, South
Carolina, closed its doors to most states in July 2008.

And it all ends up where?
Shown below is a September 2008 article about the lack
of disposal space for so-called low-level nuclear waste.
(Note the blue ladder in the foreground for scale.) If
even the LLRW cannot be properly stored, what chance
is there that the spent fuel rods will ever be properly
isolated from humanity for the quarter-million years
(approximately) that they will be hazardous?

National Security

Nulear waste, worries piling up
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It's easier NOT to blow the whistle. You get to keep your job, your friends, and your fragile beliefs.
Studies have actually proven that if someone who appears to be in authority says something is okay,
people will believe it is okay. Okay to torture. Okay to lie. Okay to steal. Okay to create and spread
radionuclides throughout the planet. But WHO said it was okay? Was It someone who understood all
the math, all the physics, all the biology, all the genetics, all the economics, all the stuff they didn't
even know back when it started? No -- it was a committee! NOT someone committed to truth.

kewere 4k

Karl Z. Morgan

Karl Morgan was the father of the science of
Health Physics, the director of health physics
at ORNL for 29 years, and the first president
of the Health Physics Society. But when Morgan
realized there were serious problems, he -- and his
views -- were simply rejected by the HP "society."
In written testimony to the DOE in 1989, Morgan
wrote: "During the 58 years I have been working with
ionizing radiation, I have seen so many mistakes,
misstatements, cover-ups and untrue statements by
members of our government agencies (e.g. AEC, DOE,
NRC, NASA, etc.) and by representatives of the
nuclear industry that I seek independant safety
evaluations of radiation risks before I trust
their accuracy."

4k

Leo Szilard

In August 1939, Leo Szilard coaxed his friend Albert
Einstein into writing the famous letter that initiated
the Manhattan Project. On March 25, 1945, Szilard
again coaxed Einstein to write another letter -- his
fourth -- to President Roosevelt, this time about the
"lack of adequate contact" between scientists "who
are doing this work and those members of your
Cabinet who are responsible for formulating policy."
Roosevelt died April 12, 1945, never having been
shown the letter.The atomic bomb was used against
civilians -- and against many scientists' unheard
better judgment -- on August 6, 1945. A new age of
global terror and lack of reason had begun.
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Richard Webb

The author of The Accident Hazards of Nuclear Power
Plants (1976). Webb earned a baccalaureate degree
in Engineering Physics in 1962, and a doctorate in
Nuclear Reactor Physics and Engineering in 1972. His
doctoral research dissertation investigated explosive
power transients in fast breeder reactors.
From 1963 to 1967 he served in the US AEC Division
of Naval Reactors as a Junior Engineer for the reactor
part of Shippingport -- the first "civilian" reactor. He
received further reactor education at Bettis and KAPL,
but when working at Big Rock Point (an old BWR), he
quit in order to be able to do independent analysis.

Oscar Shirani

Until Shirani was fired for telling the truth,
he had no interest in the so-called "anti-nuclear"
movement and simply did his job as an inspector at
a dry cask storage manufacturer.
But when one area after another that he looked into
had problems -- from bad welds to uninspected
parts to substandard alloys, broken bolts, etc. -- he
called for outside help from the Nuclear Regulatory
Commission. He found one guy there who would
listen -- but then the NRC ignored their own expert!
Even though Oscar Shirani was not anti-nuclear, he
now says he is MORE worried about the safety of
the nuclear plants than the anti-nuclear activists,
because he is: "From inside and knows how the
nuclear industry is run: By a bunch of crooks and
mafia types who are willing to sell their mother for
money."

J-.ae

Doug Rokke has taught graduate courses in
environmental science, environmental
engineering, nuclear physics, and emergency
management. Major Rokke has been subjected to
ongoing retaliation from Department of Defense
officials. They do not want information getting out
regarding adverse health and environmental effects of
uranium weapons, as well as their own mandatory
requirements to provide medical care to all casualties,
and to clean up all environmental
contamination.
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4k Jack Shannonn

Jack Shannon designed nuclear propulsion
reactors for the U.S. Navy, including the most
widely-used design, the DIG. But when he saw
asbestos-related health problems among the workers
and fraudulent practices among the management at
Knoll's Atomic Power Laboratories (KAPL) where
he was director of plant safety, he began to realize
that the entire framework of the nuclear navy and
its prime contractors such as General Electric was
designed so that real problems could be ignored at
every level. Not only was no one in charge actually
responsible for their mistakes, but if you
complained, their only interest was in stifling your
complaint.

**o

a UP Hyman Rickover

When Admiral of the Navy Hyman
George Rickover was 82, and giving his
farewell address to a joint session of
Congress he stated, "when we go back to
using nuclear power, we are creating something
which nature tried to destroy to make life possible...
Every time you produce radiation, you produce
something that has life, in some cases for billions of
years, and I think there the human race is going to
wreck itself, and it's far more important that we get
control of this horrible force and try to eliminate it."
So it is not appropriate to dredge up comments
Rickover made long before then, and pretend his
conclusion, with all he had learned, was to keep
going forward with the nuclear option. It wasn't.

Yet that is what Representative Roscoe Bartlett did
in 2007, to "commemorate" the 50-year anniversary
of an obscure presentation Rickover made to the
Minn. State Medical Association on May 14, 1957!
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There are ARM of Alternatives to Nuclear Energy
Bionlass:
It's not just Ethanol

Wind Power Works
And it's cheap, too! Cheaper than nuclear, cheaper than coal,
cheaper than just about anything else on the market today, but
pro-nukers will always point out (as if you always don't know)
that the wind doesn't blow all the time. They'll do this, and
ignore the fact that nuclear power plants are lousy "baseline"
electrical power generators too, prone to long, sudden, and
expensive outages, at the worst possible times.

Anyone who says all hydro is
bad doesn't know all hydro

It's that 37,000 children a day are dying of hunger, and ethanol
is made from com. Nuclear power will not feed the hungry.
Other forms of biomass (such as hemp) are available, which do
not take away from the food supply. The author utilizes hemp
extensively. It wears better than cotton and is far safer in a fire
than nylon. It's more comfortable, too. Our founding fathers
grew hemp. Simply wearing hemp could close a few nukes!

Solar Energy Pays Off

Okay, maybe they know a lot about big hydro, how it
periodically floods the discharge stream in unnatural ways
(this can be mitigated), how it covers up great areas of
nature's beauty to store the water (clean, fresh,
non-radioactive water), or even that it creates pressure on
the earth's surface, and lots of dams being filled by
monsoons in one place are said to be responsible for
earthquakes thousands of miles away. Okay, big hydro has
problems. But what about in-stream, slow-speed turbines?
These are tried-and-true, and they don't gobble fish like
nuclear power plants do, when they suck in millions of
gallons a minute from nearby lakes, rivers, streams, etc..
If ever there is an easy "devil's choice" to make, surely any
hydro option is better than the best nuclear option.

Did you know you can use solar power beyond Saturn? Safe,
reliable, simple technology is available for all sorts of places:
Rooftops, car tops, parking lot shade covers, and even the very
roadways we drive on can all be turned into solar collectors.
So why aren't they? This author cannot answer that question!

Conservation is STILL

in its inbancy!
If you just go by the numbers, you could close ALL the current
operating nuclear power plants simply by getting Americans to
do a really serious job of conserving energy. And you CAN
just go by the numbers. It would work, we just have to want to
equate the events closely. Otherwise, once we've done
everything we can to conserve energy, we'll still be
producing nuclear waste every day, with no safe way to store it.

Wave Energy is Reliable
It varies in intensity but it's always there. Combined
wave-and-wind offshore energy farms could provide
all the energy America uses. We have thousands of
miles of coastlines. These systems can, in many cases,
even be placed so far offshore as to be out of sight of land.

Geothermal .- it's
worked 1or centuries
Geothermal power includes the simple idea of running a few
pipes into the ground for more efficient building heating and
cooling, which can be done virtually everywhere in America.
If we really want to cut our energy usage, this is EASY.
Geothermal also includes far more complex technological
marvels which can provide many thousands of megawatts of
power for the nation.

Atmospheric Vortex Engines
are ideal in many ways
These are power turbines which use natural convection and
even sometimes natural heat sources or waste industrial heat
sources to produce a controlled vortex (you could call it a
weak, man-made tornado) above the device.

Tide Power is wasted
twice

Clean coal? It costs more,

a day

Tide comes in, tide goes out. Tide comes in, tide goes out.
You can't get much more reliable than that, if you REALLY
are worried about providing the citizens with so-called
"baseline power."

and it's worth the extra cost
Coal provides about three times more electricity for America
than nuclear power does. And we have a lot of it. And it's
relatively inexpensive. And it can't melt down. If it's a
question of the lesser of evils (and in many ways, it is), "clean
coal" is more of an economic challenge than a technological
challenge, unless you want PERFECTLY clean coal, which is
not possible. Is coal's worst real price the carbon in the
atmosphere or the coal miners and others who die digging the
stuff?. Or live, digging the stuff?

A/%W'44-

Do you know the biggest problem with ethanol?

Space-Based Mirrors are a

sae use Of Low Earth Orbit
The mirrors can be manufactured in space of extremely thin
polymers, then aimed progressively at various places around
the globe to provide a few extra hours of evening or morning
light. Properly designed, it would be very cost-effective.
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COST?

Plenty.
Everywhere you look, the costs are out of control.
Cancer treatment spending,
Government subsidies are
In billions
"needed" because the costs of
$80
$72.1
nuclear power are simply
60
outrageous. And when
government pays, we all pay.
In 2005, Thomas E. Capps, CEO of Dominion Resources,
which operates four nuclear power plants, said a new 1400
megawatt power plant would cost $2.6 billion and take
6.5 years to build. He stated Dominion was "not going to
build under those financial conditions" without massive
government subsidies. But regardless, his price estimate
was probably off by triple, or quadruple, or even more,
when he made it.

$13.1

1963 7'2 '80 '85 '90 '95 '04
Oriugi

Sowr=: National Camno Institute

one-month supply of a
typical cancer drug.

In 2005, Capps and other rich CEOs were promised loan
guarantees or up to 80% of the cost of the first six new
nudear power plants. And they were given $3 billion in
research and development funding. So far, it still hasn't
been enough to get a new nuclear power plant started
since Three Mile Island. And costs will surely skyrocket
even more in the post-Bush economy.
By 1981, building a nuclear power plant took as long as 20
years. And if anything delays it, it will cost more than a
million dollars a day while the problem is sorted out. The
industry wants to be guaranteed income during this period,
no matter how long it lasts, no matter what the reason for
the delay -- even if ies negligence on their partl
The initial cost estimate for many commercial nuclear
power plants turned out to be a third or less of the actual
final cost. Even then, the first units of each type were
usually sold at a terrible financial loss to the manufacturer.

And there are lots of
upcoming bills, too,

Seam; Manaaged GameAau 29*7

Colon cancer drugs over a 10 period went from
$500 to $250,000. The average life expectancy
went from 11 months to a little over two years.
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and that's just

the cost of treatment.
There's also lost productivity,
lost great people,
and lost great ideas:
2005: Total cost of cancer care
[including lost productivity] in
the U.S.: $209.9 billion. S.O,.H

Has cancer cost

The estimated cost of Yucca Mountain has risen by $38.7
billion since 2001, a 67%increase.
S WsM
m
m 30M

you someone
you loved-

The amount committed to the nuclear waste fiud is $31.4
billion dollars, of which $9.5 billion has already been spent.
N• chw NZV lanIw,
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$1,600: The average cost of a

From 1971 to 1986, Northeast Utilities experienced a
22-fold increase in the cost of constructing their nuclear
power plants.
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Me too.
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Maybe radiation was responsible.

The only "bargain" in any of this is the
deal We are making with the devil.
He's gotten a great bargain!

..+andradiation causes many
other illnesses besides cancer...

Written, designed, and colorized by Ace Hoffman (2008) May be freely copied www.acehoffman.org
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This book has only scratched the surface.
a.
W*I

Dr. Richard Webb points out (right) that
the radioactive releases from Three Mile
Island went OFF THE CHART for a
period of time (even though these are
logarithmic scales!), and the strip chart
"stops" for two critical hours. The NRC
and the President's Commission
misrepresented this monitor, claiming it
was "onscale" when in fact it wasn't.

2.3t!)

FISSIONPRODUCTRELEASEPATHWAYS

Dr. Webb has also done some
calculations on the hazards of a
spent fuel accident:
"160,000 sq. miles rendered uninhabitable
due to Cs-137 alone; 338,000 sq. miles of
land ruined agriculturally due to Sr-90
fallout; 200,000 sq. miles ruined by
plutonium contamination alone -- a lung

cancer dust hazard." Since performing
those calculations, he has also concluded
that radiation is a lot more harmful than
he had assumed, and that in the first two
days after a reactor accident, 30 to 100
million people would be seriously damaged
(or killed) by radiation fallout.
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f.reaksov Radliti..s
(Also called Cherenkov Radiation.)

A Ie-hel

"The Bliue Glow"
Light produced by electrons
rushing through the water at
"greater than the speed of
light in water." Seen in the
Purdue University Reactor.
(1-kilowatt; LEU as of Sept.
2007; known as PUR-1).

Letter to author from the Department
of Labor, pointing out OSHA's lack of
jurisdiction at nuclear facilities.

Source: Purdue University Post Card; DOE
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Comment Submission No. 30 (Part 2 of 2)
(ML102250153)

CONC USION
Renewables give us all the energy we need, and waiting to switch is deadly.
Some say "politics" is stopping Yucca Mountain, or stopping an expansion of nuclear power, or
stopping reprocessing from restarting, or stopping "mini-nukes, nuclear airplanes, etc. etc..
But actually, politics is stopping the CLOSING of the nukes. Politicians prevent the proper
public debates. Politicians pontificate from their oval offices and microphone-bedecked
speaking platforms, declaring "it's politics that's prevents solutions to our energy problems."
Don't fall for yesterday's lies about
nuclear power, spewed now by some
politician who has never explored
the issues half so much as you have

by simply reading this book. The

S...ME

decision to use nuclear power was
wrong, and MUST be rescinded.
Otherwise our species (and all the
others) will die. Our DNA will be
invaded, changed, destroyed.
Nuclear power is useless as an
energy source or as a weapon -whether we're talking about D.U.
or atomic bombs. Radiation is very
dangerous and virtually useless, a
few medical uses of very tiny
amounts notwithstanding.

RRY1

Global warming is real. It has
been known for many decades but
nuclear power is no more a solution
now than it was at any other time.
There IS a solution: Renewable
energy. Fossil fuels and nuclear
power are economic disasters and
then ecological disasters, each in

their own way.
But pound-for-pound, nuclear power
is about 100 nu'lion times worse for
the planet than fossil source.
fuels. It is not
an alternative power

PLANT

After Three Mile Island, Mad Magazine expressed the world's opinion -- the world's fears -- with
the cartoon shown above. Since then, Chernobyl, Davis-Besse, and Kashiwazaki-Kariwa -- to
name just three blatant examples -- have further shown that nuclear power is going to bite us very
badly one day unless... unless we shut down the plants and begin the long, slow process towards
reducing the dangers of the waste. The author does not advocate "phaseouts." The author
advocates immediate and permanent shut-down.
In a 1979 publication (included in the list that follows), a highly-honored pro-nuker called the
nuclear waste problem "trivial." Right now (2008), Yucca Mountain, the only proposed
solution, is deeply flawed, and expected to cost about $100,000,000,000.00. It will
probably cost far more -- if it ever opens -- even if there are no accidents. This is
not a trivial problem.
Written by Ace Hoffman (2008) (Cartoon by Norman Mingo) May be freely copied www.acehoffman.org
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3H
3He
6Li

Tritium.
Light Helium.
A stable isotope of Lithium.

Atomic Bomb Casualty Committee. Established in 1948 (too late!) and renamed RERF
(Radiation Effects Research Foundation) in 1975.
absorbed dose An amount of radiation, given in terms of joules per kilogram, which is the same
as a gray.
Atomic Energy Commission. Forerunner of the DOE and the NRC; as inept as either.
AEC
As Low As Reasonably Achievable. This really stands for As Low As Is Still Profitable
ALARA
for the corporations involved, or as low as will allow the operation to move
forward as planned.
alpha particle Two protons and two neutrons ejected together from the nucleus of an atom at very high
speed. When an alpha particle slows down it will grab two electrons and be a (stable)
helium atom. Alpha particles areabout 7,345 times more massive than beta particles.
Symbolized by the greek letter a.
Atomic Mass Unit. One 1/12th the mass of a C 2 atom.
AMU
Acute Radiation Syndrome. The health effects which show up after a large dose of
ARS
radiation has been given, accidentally or on purpose.. Often extremely painfulland
can lastweeks or even months (or minutes).
For any chemical element, an atom is the minimum amount of that element that retains
atom
its chemical properties. An atom contains a nucleus, made of at least one proton and
perhaps one or more neutrons. Normally it also has as many electrons as protons..
The electrons can be thought of as orbiting the nucleus, and those orbits occupy most
of the space of the atom.
atomic bomb Another name for a nuclear bomb or nuclear device.
atomic number The number of protons in the nucleus of an atom gives it its atomic number.
The number of protons plus the number of neutrons gives an atom its approximate
atomic mass
atomic mass in AMUs.
atomic weight On earth, in layman's language, the same as the atomic mass, but professionals
speak almost exclusively in units of "mass" instead, so that if they're on another
planet or lost in space (as many of them seem to be), or operating under different
accelerations than the rest of us couch potatoes, they won't get confused.
background rad iation Typical 1940s estimate: About 100 mrem per year. Today: 360 mrem. Reason
for the increase? Some say it's just due to better measuring devices and more
careful observation. Most just won't mention the increase at all.
One Becquerel is exactly one radioactive decay per second. Abbreviated Bq.
Becquerel
BEIR VII Comnnittee Biological Effects of Ionizing Radiation #7 Committee.
beta particle
A type of ionizing radiation. Symbolized by the greek letter i3. Beta particles have
an electrical charge of either -1 or +1 and as they slow down, this charge causes
most of the damage to biological systems. Because of this fact, so-called "soft"
or "low-energy" beta emissions can be just as damaging as high-energy beta
emissions. Once they slow down, 3- emissions become normal electrons.
The increase over time of a toxic substance in living tissue, especially when the
bioaccumulatiorn
substance (whether chemical or radioactive) concentrates in a particular part
of the body. A related term, which is sometimes used interchangeably, is
biomagnification. However, biomagnification is usually defined as the
concentration of toxic materials via the food chain, leading to animals that
eat higher in the food chain (such as humans) getting a disproportionate dose
of the toxin -- another good reason to be a vegetarian. Bioconcentration is
another, -less commonly used, term for the overall phenomenon of an organism
absorbing something toxic faster than it can eliminate that substance.
biological half-Ilife The average amount of time it takes for the first half of a substance to leave
the body. Does not always asymptote at zero like a radiological half-life.
Any reactor which produces enough Pu239 from the U238 in its core to be
breeder reactor
profitably reprocessed later for a future reactor. Usually uses "fast" neutrons.
Boiling Water Reactor. Typical BWRs in the United States are older, smaller,
BWR
and less efficient than PWRs.
ABCC
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cancer

A type of disease that develops due to DNA damage and causes abnormal cells to
proliferate uncontrollably. According to the American Cancer Society, "Cancer is
the general name for a group of more than 100 diseases in which cells in a part of
the body begin to grow out of control. Although there are many kinds of cancer,
they all start because abnormal cells grow out of control." Note that "out of
control" does not necessarily mean faster. They may die slower than normal and
that can be a problem, too, for instance.
CANDU
A type of Canadian reactor which releases about 10 times more tritium into the
environment than most other reactors, and produces about 30 times more.
carcinogen
Any substance or energizing ray which causes cancer.
Cassini
A space
probe launched by NASA in Oct. 1997, containing arecord 72.3 pounds of
Pu2 38 (in dioxide form),and used as a cover, for a military, program of launching
similar plutonium power packs into earth orbit. Russia is even worse, having
launched dozens of nuclear reactors, and China is the worst of all, launching
hundreds of thousands of projectiles into earth orbit, which will destroy the
casings of the various radioactive power packs when they inevitablycollide, since
none are anywhere near. strong enough to resist such impacts.
cerium-144
A beta-emitting isotope.with a half-life of 285 days, 'abundantly manufactured in
LWRs: About 60 X 1012 Bq/MW year of electrical power (source: JSTOR). A
significant hazard in any spent fuel or reactor accident, mainly from inhalation.
cesium-137
A beta-emitting isotope witha half-life of 30.23 years. One of the most dangerous
fission products of nuclear reactors.
chain reaction
A situation possible only with fissile isotopes such as U23 ' and Pu23 9, which
sustains itself, usually by neutron bombardment of other fissile atoms in the
mixture. A bomb if very fast, a nuclear power plant if very slow. The maximum
speed is in part determined by the blend of uranium and / or plutonium isotopes.
May require a trigger to get started, such as tritium. Can be controlled, sometimes.
Chernobyl
Site near Kiev, Ukraine, of the world's worst nuclear accident (so far), in 1986. A
meltdown and explosion spread radioactive debris globally.
CIA
Central Intelligence Agency. Investigates activists' friends abroad. Passes carefully
selected information, or carefully crafted rumors (depending on the perceived need
of the State at the time) to foreign entities. Known to have a huge clandestine
budget as well as virtually unlimited access to corporate and private computer
information networks. Can control most media. Also hasa nearly complete lack
of normal legislative and / or judicial oversight.
cold water accident A meltdown caused by flooding the core of a light water reactor with too much cold
water. Operators are told not to do this, which isn't much protection against it.
cosmic rays
A broad spectrum of radiation coming from a wide variety of sources deep in space.
About 90% of cosmic rays are protons. 90% of the, rest are alpha particles. Most
of the rest (-1%) are, beta particles.
committed dose
The quantity of radiation expected from a given absorbed dose over the life of the
radioactive materials involved.
cumulative dose
The total radiation received in a given period of time, for example, a lifetime. Your
risk probably goes up more or less proportional to your cumulative dose, and
you've already had too much radiation.
criticality
For a pro-nuker intent on making a bomb, or a nuclear reactor, the moment of
success. For everyone else, the moment of failure. During criticality, more
energy is released as time goes on, until the available supply of fissile material
is used up or the build-up of fission products poisons the reaction.
CRS
Cutaneous Radiation Syndrome. Burns and other skin inflammations due to radiation
exposure. Can lead to fatal infections and be extremely painful.
curie
An amount of radioactivity defined as 3.7 * 101" decays per second. Not officially
used anywhere, but it's still actually used everywhere, and it's still about equal
to the radioactivity of one gram of pure radium. Replaced by the Becquerel (Bq).
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daughter products Also called decay products, they are the isotopes, usually radioactive, which result
from the decay of a radioactive substance.
Davis-Besse
A PWR in Ohio which nearly melted down in 2002. The incident was almost
completely ignored by the news media.
depleted uranium A mixture of around 99.5% U 2..and the rest all sorts of other things, usually U235
and U 234, but sometimes also fission products if the DU comes from reactors.
Used by the military for the ballistic and pyrophoric military advantage it gives.
deuterium
An isotope of hydrogen~having one neutron and one proton. Not radioactive.
dirty bomb
Any bomb using conventional (non-nuclear) methods to spread radiation. The DOE
defines a radiological dirty bomb as having 1,000 Curies ormore of radioactivity.
Thus, one nuclear power plant equals about. 100,000 dirty bombs in the reactor core
alone. Typical U.S. reactors release one dirty bomb every five weeks of tritium -plus many other substances. "ALARA" allows this crime by massive dilution.
DNA
Deoxyribonucleic acid. A self-duplicating polymer which contains the genetic code
of life*uniquely defining you. DNA is found in the nucleus of nearly every cell in
your body (red blood cells and a few others have no DNA).
DOE
Department of Energy: AKA "Death of the Earth Squad" because they are
responsible for poisoning the planet, but not responsible for protecting it.
dose equivalent A standardized radiation amount, so one can attempt to compare different isotopes
and / or different elements.
dosimeter
A device for measuring how badly you were irradiated. Some are hundreds of times
more accurate than others.
dry casks
Dry Cask Storage is a dangerous but relatively inexpensive way to hold nuclear spent.
fuel. Deaths will occur as much as 500 miles downwind from a dry cask fire.
e = mc 2

The equation expressing the conversion factor between mass and energy. First realized by
Albert Einstein.
effective dose Another way to standardize the measurement of the dose received so that assessments (and
conversations) can begin. Effective dose attempts to quantify how different parts of the
body react to different types of radiation. Effective dose is measured in sieverts.
electron
A beta particle after it has slowed down. Also the outer subatomic particle of an atom,
having an electrical charge of -1.
enrichment
The process of lowering the U238 concentration while raising the U235 concentration.
EPA
Environmental Protection Agency. A toothless federal agency which permits the DOE and
NRC to do whatever they want.
eV
Electron Volt. Molecular bonds are about one eV. The "thermal bath" we all live in (and
which is a part of us) is about 1/40th eV. Hydrogen can be ionized (its electron can be
stripped off) at about 13.6 eV.
fallout

Fat-man
FBI

fission
fusion

NOT just any repercussion. Fallout is a technical term for the radioactive poison that "falls
out" of the sky for days, weeks, months, years, and decades after a radioactive release,
whether from a bomb, a nuclear power plant, or an accident. Whenever you hear the phrase
referring to anything else, just remember it really describes the ugliest horror bestowed on
civilians by war or by industry, and should be prevented at all costs.
The first (and only) plutonium bomb used on a civilian population. Its radioactivity still kills
today, and will continue to kill for many millennia.
Informants in activist groups often are Federal Bureau of Investigation agents or local police.
The FBI'charter says public corruption is one of their top investigative priorities. But,
when this author contacted them about a clear violation of the law by one of their agents,
which allowed a Congressman to go free after the attempted murder (by head-on collision)
of this citizen and his wife, he was told -- as if it were law: "We police our own."
Splitting the atom. Smashing the atom. Harnessing the energy of the mighty atom.
Combining two atoms to make one, while releasing energy at the same time. Usually done
with tritium and deuterium. Although there has been much speculation about fusion
reactors, so far only fusion bombs (hydrogen bombs) exist. Except in stars.
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One of several types of ionizing radiation, comprised of high-energy photons.
Symbolized by the greek letter y. Just like an x-ray only stronger.
Geiger counter A device to let you know how badly you'd rather be somewhere else. It counts decays.
and indicates them by a clicking noise. A common problem in an emergency is that
there are so many decays, the machine stops emitting any clicks (information) at all.
Injury to the sperm or egg.
genetic effect
Another term stolen from the nuclear vocabulary. Used universally to mean the center
ground zero
of attention. The original meaning of the term was the point at which a nuclear burst -a ground burst, to be more specific .-- took place.
Gray. An amount of absorbed (by a living organism) ionizing radiation equivalent to one
Gy
joule of energy per kilogram of body mass.
•
gamma ray

H

Hydrogen. The lightest and most abundant element on earth, in our bodies, and in the
universe.

Tritium. Also called 3H, T, H , H-3, etc.. Abundantlymanufactured in nuclear reactors.
The average time it takes for half the atoms of a pure isotope to decay into something else.
Helium.
Health, Physics. A corrupt bunch of technicians who can calculate the effective dose, the
accumulated
dose,in the
LD50 dose, grays, rads, sieverts and so on, but cannot bear to
study the effects
carefully-controlled
situations to see if their founding father;
Karl Z. Morgan,was correct when he denounced the then-current standards as utterly
unsafe, and, of course, explained his reasons. H.P has worn blinders ever since.
Highly Enriched Uranium. Generally considered to be any uranium with the U235 content
HEU
enriched above 20%. Can be used for atomic bombs without further enrichment.
Uranium Hexafluoride (UF,). UF 6 , a hazardous substance, is concentrated to make bombs.
Hex
or reactor fuel.ý
High Level Radioactive Waste. Usually means spent nuclear fuel rods, but also less "hot"
HLRW
things like the reactor pressure vessels, and various military waste. A safe way to
contain HLRW would defy the known laws of physics -- both Einstein's and Newton's.
HO
Hydrogen-Oxygen molecule. A potent free radical. Also symbolized as OH.
Hot Particle A tiny, probably microscopic, particle made of radioactive isotopes, causing a small area
of the body to experience local high doses of radiation. May lead to excess cancers.
Hydrogen-Tritium-Oxygen molecule. (Water (H2 0), but with a tritium atom for one of
HTO
its hydrogen atoms.)
H3
half-life
He
HP

International Committee on Radiological Protection.
ICRP
inverse square law A mathematical progression which describes (among other things) the proportional
decline in intensity of something which is spreading out evenly in all directions
from a point source. Pro-nukers always assume you don't know this. They also
always assume that all dispersals follow this pattern exactly, if it's convenient for
them to assume so. In fact, none do.
The process of removing electrons from atoms (or adding electrons to atoms) with
ionization
radiation or with some other energy.
ionizing radiation Energetic emissions of light and / or high-speed particles, often emanating from
the nucleus of atoms, and having enough energy to break chemical and other bonds.
Molecules having the same number of atoms in the same proportions, but different
isomer
structures, are called isomers. Ionizing radiation can create different isomers
of proteins and other molecules, which may be poisonous or, at best, useless.
The term can also refer to similar nuclides in different states of excitation.
Atoms with the same number of protons but different numbers of neutrons are called
isotope
isotopes. Some isotopes of all elements are radioactive, and some elements have
no stable isotopes. Prior to the nuclear age, many of the elements on earth had no
radioactive isotopes.
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jellyfish The cause of many shutdowns of coastal reactors over the years, including again today, as I
create this glossary, at the Diablo Canyon plants, where one reactor's coolant system was
clogged and had to be shut down, and the other was cut to half power "just in case.".
This is what they keep telling us is reliable baseline power!
joule
A unit .of measure for energy. One joule is the energy required to exert a force of one Newton
through a distance of I meter. One joule per second equals one watt.

K40
KeV

A naturally-occurring radioactive form of potassium.
Kilo-electron Volts (pronounced kay-ee-vee).

latent period The time after a radiation exposure when you still feel fine, before a cancer or other health
effect .sets in. Could be decades; or seconds.
LBL
Lawrence Berkeley Labs (aka LBNL).
LBNL
Lawrence Berkeley National Laboratories (aka LBL).
LD50
Lethal Dose 50. When determininghow toxic something is, scientists have concluded that
the amount that kills everyone (every dog, every guinea pig, every cockroach) is less
useful, and more difficult to establish with certainty, than the amount that will kill half
of the exposed group.
LEU
Low Enriched Uranium. Uranium enriched somewhat, but not above 20%.U235 content.
Little-boy
The bomb used against Hiroshima. The first intentional atomic attack on civilians.
LLNL
Lawrence Livermore National Laboratories, Livermore, California.
LLW
So-called Low-Level Waste. There used to be three classifications, and before that, four.
Now there are just two levels of dilution: Extremely diluted waste which is still
hazardous (LLW) and everything else (HLRW). LLWis also called LLRW. HLRW is
also called HLW.
LOCA
Loss of Coolant Accident. When the water drains out of a nuclear reactor. Presumably
quickly becomes a meltdown, if it lasts very long. How long depends on such factors as:
How hot the water was, how much (if any) water is left, how cold the replacement water
is (if any is available), how old the fuel is, and whether the control rods insert properly.
LOFA
Loss of Flow Accident. Due, for example, to pump failure. Can quickly lead to a
meltdown if the right combination of other things goes wrong, too.
LRI
Local Radiation Injury. What you get when you are too close to something too much like
a point source.
LWR
Light Water Reactor. Any reactor using water which has not had the concentration of
deuterium and / or tritium increased above normal isotopic percentages.
meltdown

An overused expression which actually refers to something far worse than anything
we've ever seen on Wall Street. When referring to nuclear reactors (the only
proper use of the term) a meltdown is a terrible accident in which the reactor
core melts and vast amounts of radioactivity are released. Chernobyl is usually
described as a meltdown, while TMI is usually described as a partial meltdown.
An older term for meltdown is "rapid disassembly."
Million electron Volts (pronounced emm-ee-vee).
MeV
mitochondrial DNA One of two forms of DNA passed on from generation to generation. MDNA does
not undergo joining of the sperm DNA with the egg DNA. Virtually all MDNA
comes directly from the female. It is easily damaged by radiation.
(1) A substance -- water in LWRs -- which slows neutrons in a reactor core.
moderator
(2) Someone at a meeting or hearing, usually an employee of the government, who
slows down information flow and prevents free discussion.
Maximum Permissible Concentration.
MPC
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Denotes a neutron. In relation to the number of protons in a nucleus (Z), N
denotes the number of neutrons in a nucleus. Different Ns for the same Z are
known as different isotopes of that element.
National Committee on Radiological Protection and Measurements.
NCRP
One of the two sub-atomic particles found in the nucleus of an atom. Has a net
neutron
electrical charge of zero.
The process of increasing the number of neutrons in the nucleus of an atom by
neutron activation
bombarding the nucleus with neutrons.
non-stochastic effects Effects which do not occurbelow a certain dose. Radiation, on the other hand,
shows distinctly stochastic effects (usually). Pro-nukers can fudge the data
toshow otherwise occasionally,
Nuclear Power Plant.
NPP
Nuclear Regulatory Commission. The federal organization which permits
NRC
nuclear waste to be created and dispersed but has virtually no responsibility
for human health consequences.
NationalTritium Labeling Facility, a defunct division of LBNL.
NTLF
An expensive, dirty, and dangerousway to boil water (sometimes sodium, etc.).
nuclear energy
All the many steps in the fuel-intensive, dangerous, and dirty process of splitting
nuclear fuel cycle
atoms to boil water.
A weapon of mass destruction which creates mountains of fission products then
nuclear reactor
releases them in varying amounts and at various times.
When talking about more than one atomic nucleus, you can say "nuclei."
nuclei
The center of an atom, made of protons and neutrons.
nucleus
N

OH

A potent free radical, sometimes created when tritium decays, if the tritium atom was taking the
place of a normal (nonradioactive) hydrogen atom in a water molecule at the time of decay.
ostrich pro-nuker's choice of animal to imitate concerning the facts in this book.
pCi
photon

picoCurie, a trillionth of a curie.
A discrete and measurable amount of energy emanating from ... more energy. Light.
Photons have no electrical charge and no rest mass, but they do have momentum.
Po-210
Polonium-210. An alpha emitter with a half-life of about 138 days.
Price-Anderson Act A notorious piece of legislation which negates virtually all legal right to
compensation after a nuclear accident at a power reactor. Also used by NASA for
space missions launched over foreign countries, and probably by the CIA (in
secret) for domestic spy satellites containing plutonium.
proton
One of two components of the nucleus of an atom. Neutrons are the other. The
number of protons determines the type of element each atom is.
Pu-238
An isotope of plutonium having a half-life of about 87.75 years. An alpha emitter.
Used by NASA (and presumably the CIA) as a heat source for power generation;
it is extremely hazardous and the containers NASA (and presumably the CIA)
uses are utterly inadequate. About 280 times more carcinogenic than Pu 239 .
Pu-239
The well-known form of plutonium, used inbombs and some reactors. An alpha
emitter with a half-life of -24,100 years. Lethal down to millionths of a gram.
PWR
Pressurized Water Reactor. About 2/3rds of all U.S. reactors are PWRs. The rest
are BWRs (Boiling Water Reactors).
Q

Quality Factor. A series of assigned values estimating the radiation effect by considering which
isotopes-and which organs are involved. The Radiation Weighting Factor is a more modern and
more accurate method.
QC Quality Control. As far as the author can tell, this term does not appear anywhere in the nuclear
industry's lexicon. Usually replaced with "Cover-up" and intimidation of workers who might
think about registering complaints.
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rad

Radiation Absorbed Dose. A measure of radiation equal to 0.01 Joule per
kilogram, or 100 ergs per gram.
radiation
Any emission; but for this book, specifically ionizing emissions.
radiation sickness Anything that shows after an exposure to radiation. Otherwise, pro-nukers
believe you are not harmed in any way.
radiation weighting factor This is more current (2008) than Q, and more accurate because it more
carefully accounts for different exposures from different isotopes to
different organs of the body. Works better with computers, too.
radioactivity
The emission of high-energy, high-speed particles and / or waves, usually
from the nucleus of atoms.
radon
A noble gas emitted by uranium mine tailings and many kinds of rock; Considered
especially hazardousbecause of its short half-life and inhalation risk.
RBE
Relative Biological Effect. Similar to Q. The mathematical relationship between
the effect of a reference dose (for example, I rad to the whole body) and the same
effect of a dose in.question .(for example, a piece of DU stuck in the gut). What
it has most in common with Q is inexactness.
REM
Roentgen Equivalent Man. Rads times a.Q factor of some sort. Inexact.
Roentgen
A measure of radioactivity named after a man named Roentgen, who was greatly
admired, and still is, for discovering x-rays (and then irradiating his wife's hand).
One Roentgen of beta or gamma emissions delivers a dose of one Rad, which is
equivalent to 1 Rem. Old-fashioned and largely unused; replaced by the gray (gy).
RPV
Reactor Pressure Vessel. Usually about eight inches thick with a stainless steel liner.
RPVH
RPV Head -- the top of the RPV. Dr. Richard Webb has calculated that a core melt
and steam explosion could blow an RPVH half a mile into the air, right through
the containment dome. Weighs about 20,000 pounds and is heavily bolted down.
In PWRs, the control rods come down into the reactor core through the RPVH.
Rusts easily due to the extremely corrosive environment, the radiation, the heat, etc.
rubblize
To turn the reactor core into minute particles of intense heat and reactivity.
Inevitably will result in a massive radiation leak and global fatalities in excess
of most wars. Depending on the winds at the time, of course.

Shippingport

SI
sievert

The United States' first "commercial" or "civilian" power reactor, came online a year
after Russia's first civilian reactor, and was based on naval propulsion units. It
was inefficient and prone to outages, and was used unofficially mainly for nuclear
weapons production. It was finally mothballed in 1982. Neither the waste from
Shippingport, nor the reactor pressure vessel, nor anything else from it has been
safely disposed of, yet somehow it is presented as a shining example of a
"successful" decommissioning!
Systeme Internationale units, used mainly by the IAEA for additional confusion.
A unit of measure of energy absorbed by a body, equal to 100 rems. One Sv is the
energy equivalent to one rad, or one gray (Gy), of x-rays. One chest x-ray is
0.1 millisieverts or less; a chest CT-scan is about 8 millisieverts (according to
one British news source). CT-scans can lead to measurable increases in cancer
later, especially for younger patients. When equipment is poorly maintained, it
can deliver a much higher dose. The most modern dental x-ray equipment uses
digital cameras and delivers less than 1/5th the typical film x-ray dose. Find
doctors and dentists who care about these issues for their patients.
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specific activity
spent fuel pool

SRP
SRS
stability curve
Strontium-90

The amount of radiation eminating from a given amount of a substance in a given
amount of time. Usually expressed in curies per gram.
Where used nuclear reactor cores are placed after use in a reactor. Most SFPs in
America are overcrowded and therefore more susceptible to fires following a
loss of water. The amount of spent fuel in the pool is usually dozens of times
more than is in the reactor itself, yet the SFPs have relatively little protection
from jet crashes and other dangers. Somewhat safer, in this author's opinion,
than Dry Cask Storage:(also known as Dry Storage Casks).
Savannah River Project (now known as the. SRS).
Savannah River Site (formerly known as the SRP).
As stability
you go up(non-radioactivity)
the Periodic Table of the Elements, the number of neutrons needed for
goes up disproportionately to the number of protons
in the atom. When viewed on a chart, a gentle curve is seen.
Sr90 is a radioactive fission product from reactors and bombs, with a half-life of
29.1 years. Decays by beta emission into yttrium-90 (Y90 ), which decays by
beta and gamma emission with a half-life of 64 hours.

T
T2
tailings

Tritium.
Tritium Gas.
Uranium mining waste. Releases enormous amounts of radon gas and other daughter
products -- may be the main source of radon gas poisoning for many people. Large piles
endanger nearby rivers with radioactive debris inundation. The Colorado River is one
such threatened river.
thyroid
A gland in the neck of vertebrates (including humans) which produces hormones that
primarily help to control metabolism.
TMI
Three Mile Island. Unit II was permanently damaged in 1979 during a partial core melt.
transuranic Another fancy term to keep beginners on their toes, it just refers to elements which have
more protons than uranium (which has 92 protons).
Trinity
The first atomic explosion, in Alamogordo, New Mexico. Turned desert sand to glass, night
into day, and democracy on its ear.
tritium
A radioactive isotope of hydrogen having two neutrons. H3 has a half-life of about 12.3
years. It decays by beta emission into helium. Created with wild abandon in all NPPs.

UNSCEAR United Nations Scientific Committee on the Effects of Atomic Radiation.
U-238
So-called "Depleted Uranium" has a half-life of 4,500,000,000 years, but will still emit a
million decays per day (of alpha particles) per milligram.
U-235
So-called "Fissile Uranium" is used for atomic bombs and reactors. All reactors 35except
CANDU reactors use "enriched" uranium, which has1 5a higher percentage
of U1 than
natural uranium (natural uranium is about -0.7% U 1 , 99.3% U213 , and a little U2 34).

Windscale

The worst nuclear accident on British soil; it caused a name change to Sellafield.
Attempts by scientists to study the environmental damage have been consistently
thwarted by the British government and the nuclear industry.
whole body exposure Generally taken to mean exposure from something big. That is, not a point source.
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x-ray A lower-powered energy ray than a gamma-ray, but still a strong ionizing radiation. Used by
doctors to look at bones and other structures. Often over-used since they are very profitable.

yellowcake
Uranium which has been mined, milled, and chemically processed. Usually comprised
of 70% to 90% U 0 8. Also called urania. "Hex" is made from yellowcake..
Yucca Mountain A place where all the3 radioactive
waste in America will Safely and conveniently be
transported, then stored at very low cost and with essentially no riskto the
environment. Actually, none of the above.

Z

Often used to denote the number of protons in a nucleus when comparing the number of
neutrons (denoted as N) to the.number of protons. As depicted in the "stability curve,"
as Z.goes up, N goes up even faster, and then faster still. Above a certain Z.(83), there
are no known stable isotopes, though. pro-nukers dream of an "island of stability" high
abovethe highest known element. The search has yielded only jobs for those searching.
Zirconium A pyrophoric (ignites spontaneously in air.) metal used as a cladding for nuclear reactor fuel,
which may contain nearly two dozen tons of this dangerous metal. Once burning, cannot
be easily extinguished because water, for example, will only make things worse.
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Ace Hoffman, b. August 14th, 1956, is a computer programmer. His educational software is used worldwide,
in universities, hospitals, factories, military, EMT, nurse training, etc.. He has written software for statistics,
mechanical pumps, the human heart, and his most recent program, released in 2006, is an award-winning animated
interactive Periodic Table of the Elements. He is the owner of The Animated Software Co..
Hoffman is also a writer. His essays have been published by various media outlets in more than a dozen
countries, plus over 100 "letters-to-the-editor." He or his work has also appeared in documentaries and on TV.
Hoffman has interviewed thousands of scientist on hundreds of topics. His free electronic newsletter, now over ten
years old and almost exclusively about nuclear power, is read by scientists, lawyers, and activists, and has several
hundred subscribers. The authors of more than two dozen books about nuclear issues have contributed to his
newsletter and many of them are subscribers. He has interviewed -- and, more importantly, was educated by -Karl Z. Morgan, John W. Gofinan, and many other nuclear scientists from the "early days."
Hoffman has studied nuclear issues for over 35 years, and for nearly 25 years he has been a developer of educational
software products. Hoffman has attended over 100 public hearings about nuclear power, and scores of other public
hearings on a variety of topics. He nearly always speaks and presents documents for the officials. He has given over
100 presentations to computer user groups throughout the country. He has also created several comedy skits.
This document was created because the author recognized a need for a handy visual reference to the many complex
issues involved in the debate over nuclear power. It is designed mainly to introduce new people to the issues, but also
to help "old-timers" keep track of what's what, and to stop pointless arguments. Invariably, some pro-nukers will
still challenge many of these points, but without any scientific basis. It will be just so much radioactive hot air.
The author does hope that some pro-nuke scientist will take on the task of answering this document, in its entirety,
point for point, along with answering Hoffman's treatises on tritium (available at his web site: www.acehoffman.org).
Hoffman lives with his wife Sharon in Carlsbad, CA, way too close to San Onofre Nuclear Waste Generating Station.

,.designed,

and colorized by Ace Hoffman (20

50
50

may Do rreeiy copiea www.acenoTTman.org

Suggested next steps you can take today
Write your Congresspeople.
We've sent them over 150 copies of this book!

Write 'em again!

Demand they read this book!

and their staff-members, too!
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Seek reparations for radiation victims.
Join - or form - an organization.

Subscribe to

the author's
free electronic
newsletter.

Learn more.
Never give up!

Demand media divest itself
from the mega-corporations.

Boycott nuclear corporations...
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Contacts.
Please note that there. are hundreds of organizations around the world which are working on these issues.
(My apologiesfor not listing them all!) Watch out for false friends, foolish: goals,.and fake organizations.
The organizations listed here are well-known to the author.

Nuclear Information and Resource
Service (NIRS / WISE)
6930 Carroll Avenue, Suite 340
Takoma Park MD 20912
Phone: (301) 270-NIRS
((301) 270-6477)
email: nirsnet@nirsorg
www.nirs.org
Nuclear Energy Information Service (NEIS)
3411 W Diversey Avenue, #16
Chicago IL 60647
Phone: (773) 342-7650
email: neis@neis.org
www.neis.org
Physicians for Social Responsibility (PSR)
1875 Connecticut Avenue, NW, Suite 1012
Washington DC 20009
Phone: (202) 667-4260
email: psrnat1@psr.,org
www.psr.org
Three Mile Island Alert
4100 Hillsdale Rd
Harrisburg PA 17112
Phone: (717) 541-1101
email: tmia@tmia.com
www.tmia.com
Riverkeeper
828 South Broadway
Tarrytown NY 10591
Phone: (800) 21-RIVER
email: inf0@'riýrkeeper.org
www.riveriKeeper.org
The Guacamole Fund
P.O. Box 699
Hermosa Beach CA 90254
Phone: (310) 374-4837
email: guacamole@bigplanet.com
www.guacfund.org
CANE - Coalition Against Nuclear
Energy South Africa
www.cane.org.za
Also please visit: www.ratical.org,
where much of Dr. John W. Gofman's
research has been made available online.

Beyond Nuclear at
Nuclear Policy Research Institute
6930 Carroll Avenue, Suite 400
Takoma Park MD 20912
Phone: (301)270-2209
email: info@beyondnuclear.org
www.beyoiidnuclear.org
Institute for Energy and
Environmental Research (IEER)
6935 Laurel Ave., Suite 201
Takoma Park MD 20912
Phone: (301) 270-5500
email: info@ieer.org
www.leer.org

Citizens Awareness Network (CAN)

P.O. Box.83

Shelburne Falls MA 01370
Phone: (413) 339-5781
www.nukebusters.org

Southern Alliance for Clean Energy (SACE)
P.O. Box 1842
Knoxville TN 37901
Phone: (865) 637-6055
email: info@cleanenergy.org
www.cleanenergyorg
New England Coalition on
Nuclear Pollution (NECNP)
P.O. Box 545
,Brattleboro VT. 05302
Phone: (802) 257-0336
email: necnp@ necnp.org
www.newenglandcoalition.org
Canadian. Coalition for
Nuclear Responsibility (CCNR)
c.p. 236, Station Snowdon,
Montre'al. QC.
H3X 3T4 CANADA
email: ccnr@web.ca
www.cenr.org
European Committee on
Radiation Risk (ECRR)
Avenue de la Fauconnerie 73,
B- 1170 Bruxelles,
BELGIUM
email: infobeuradcom.org
www.eura com.org
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Contacts:.
NJPIRG
NJPIRG Citizen Lobby
143 East State Street, Suite 6
Trenton, NJ 08608
Phone: (609) 394-8155
www.njpirg.org
NCWARN
North .Carolina Waste
Awareness & Reduction Network
P.O. Box 61051
Durham NC 27715-1051
Phone: (919) 416-5077
email: ncwarn@ncwam.org
www.ncwarn.org

The Global Network Against Weapons
and Nuclear Power in Space
Bruce K. Gagnon; Secretary / Coordinator
PO Box 652
Brunswick, ME 04011
Phone: (207) 443-9502
email: globalnet@mindspring.com
www.space4peace.org

Hanford Watch
email: paigeknight@comcast.net
www.hanfordwatch.org
Int'l Inst. of Concern for Public Health
P6 Box 80523
RPO White Shields
2300 Lawrence Ave. East
Toronto Ontario Canada M IP 4Z5
Phone: (416) 786-6128
email: info@iicph.org
www.iicph.org
Nukefree.org
Harvey Wasserman,
Senior Advisor & Website Editor:
email: windhw@mac.com
Mary Skerrett,
Program Director and Outreach Coordinator:
email: mary@nukefree.org
www.nukefree.org
(Pleasecontact the author
to have your organization
added to this list. Thank you!)

Google: "Davis Besse 2002" ... "Genpatsu-Shinsai" ... etc....
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Suggestions, comments, or corrections?
Please email the author: ace@acehoffman.org
This book may be downloaded (at no charge) from the author's web
site. If you print it for others, you may charge enough to cover your
printing costs, plus an appropriate donation for your organization.
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P.O. Box 1936 Carhbad, CA 92018

If you would like a printed, bound copy on •
acid-free 28-lb paper, signed by the author,
for bringing to hearings, rallies, court cases,
etc., or for your (or somebody's) library,
you can purchase elegant print-on-demand
copies directly from the author:
Price:

$25.00
(+ S3.00 S&H)

Please contact the author directly forprices on largerquaullea...
(Shipping and Handling charge are for North America only.

Back Cover:
Others, please contact the authorfor exact rates.)
~Mayak was a plutonium extraction plant in Russia
To order with isa / MC (M-F9-5 PST):
which blew up September 29, 1957. Estimates are
that almost half a million people were poisoned with (800) 551-2726 or (760) 720-7261
Sradiation; 10,000 were evacuated; and hundreds died.
The area is now among the worst-polluted on earth.
To purchase through Paypal, send
Yet Western authorities to this day claim they never
payment
for "THE CODE KILLERS"
Snoticed! Surely they DID notice -- but decided not
with mailing address to:
to let the public know, lest it reject this terrible and
~3dangerous technology. Mayak, appropriately enough,
sales@acehoffman.org
L
means "beacon."

Nuclear I5omb Effects Computer
These were available Inthe early 19609 and were

The seeds of this project originallyappeared
as a booklet for Californiaactivists

used to calculate the damage that could be
achieved from any given bomb size. For a digitized
Nuclear lomb Effects Computer and many
other animated versions of images Inthis
book, please go to the author's web site. I
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Comment Submission No. 31
(ML102280563)
From:
To:
Cc:
Subject:
Date:

LRGEISUpdate Resource
Beissel, Dennis; Logan, Dennis; Klementowicz, Stephen; Travers, Allison
Imboden, Andy; Inverso, Tara; Schneider, Stewart
FW: Draft Generic EIS for License Renewal of Nuclear Plants [NUREG-1437]
Wednesday, January 13, 2010 8:40:09 AM

FYI. These comments on the GEIS received though LRGEISUpdate Resource and
addressed to Rulemaking. Technical comments will be binned by ICF and forwarded
by rulemaking to DLR/RERB for dispositioning.
jeff
Jeffrey Rikhoff
Senior Environmental Scientist
Environmental Review Branch
Division of License Renewal, NRR
U.S. Nuclear Regulatory Commission
301/415-1090
Jeffrey.Rikhoff@nrc.gov
From: madroneweb@aol.com [mailto:madroneweb@aol.com]
Sent: Wednesday, January 13, 2010 12:32 AM
To: LRGEISUpdate Resource
Subject: Draft Generic EIS for License Renewal of Nuclear Plants [NUREG-1437]
Note: I tried to send this comment to this e-mail address early in the 8:59 PM minute (Pacific Standard
Time) of January 12th, 2010, but my computer then acted unusually and it would not show up on my
sent mail of the last few weeks, but then I found it under "Mail You've Sent" in my computer filing
cabinet. Hopefully it was received, and shall be received again.
********************************************************************************************************************
January 11, 2010
Bruce Campbell
1158 26th St. # 883
Santa Monica, CA 90403
Michael Lesar, Chief, Rulemaking and Directives Branch
Mailstop TWB-05-801M, Division of Administrative Services
Office of Administration
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001
E-mail: Federal e-Rulemaking Portal at http://wwww.regulations.gov ; Docket ID NRC-2008-0608-0003
Re: NUREG-1437, Revision 1, July 2009 [Docket ID NRC-2008-0608-0003]
Dear Michael Lesar and to whom it may concern:
First I call for inclusion of comments into the record on the nuclear power reactor relicensing even if
they do not mention the Docket number. I have seen no mention in these documents regarding a
Docket #, and it certainly it is not mentioned in the "Abstract" part of the document which gives the
address and e-mail to which to submit comments. A third party told me about Docket ID NRC-2008-

0608, but that did not have the "-0003" part which I discovered when I was preparing to submit a
comment through the www.regulations.gov website. I object to a 2000 character limit on submissions
of comments through that aforementioned website. Fortunately, I noted that comments will be accepted
until 11:59 Eastern time this evening, so I held off on my comment submission and will examine the
documents further. I noticed an e-mail address to which to send comments on the Abstract page, and
though I see the NUREG # further up that page, I do not see any mention of Docket number there or
elsewhere.
These comments are in addition to my oral comments at the hearing in Pismo Beach when I mostly
made the case that U.S. nuclear power facilities are known for being a hodge-podge rather than
having uniform components and facilities, and thus to assume that the vast majority of the facilities can
be termed "generic" (and thus undergo less site-specific scrutiny) is preposterous. At that hearing, I
pointed out some unique problems in regards to the Diablo Canyon and San Onofre nuclear power
facilities, so even if there is some validity to the argument (which I severely doubt) that most of the
reactors and their facilities in the U.S. can be termed generic, any argument that the Diablo Canyon
and San Onofre facilities are merely "generic" is just a wild claim of the industry who wants to continue
their costly yet profitable (to some) activities rather than develop reasonable contentions in regards to
why Diablo and San Onofre should be considered "generic" rather than site-specific situations.
A. I call for serious study regarding what can be termed a "multiple" emergency planning and
evacuation scenario -- which obviously would consider various factors relating to evacuation scenarios
as well. And, seeing that roads and other transportation arteries are different around each nuclear
power facility, thus the issue should be deemed "Category 2." Some of the multiple scenarios within a
limited time frame which must be thoroughly assessed are the combination of a sizable earthquake,
serious nuclear accident, and damaged and thus difficult to access and successfully travel along
evacuation routes. Another such scenario would involve a sizable earthquake, tsunami, and damaged
and difficult to access evacuation routes.
B (1). I object to the document citing industry studies which apparently conclude that there is no
increase in cancers in the vicinity of nuclear power facilities. Please specify the methodologies related
to the study, and inform the public as to whether any such studies have been peer-reviewed. The very
same month that the GEIS documents came out, an article came out authored by Rudi H. Nussbaum
in the Journal of Occupational Environmental Health July - September 2009 (the article was called
"Childhood Leukemia and Cancers Near German Nuclear Reactors: Significance, Context, and
Ramifications of Recent Studies") which reviewed the results of a very thorough study with superior
study design which was commissioned by the German government called the Epidemiological Study on
Childhood Cancer in the Vicinity of Nuclear Power Plants. This article can be found at:
http://www.nirs.org/radiation/radhealth/kikkcommentary0709ijoeh.pdf
"THE KIKK STUDY
KiKK Study Team and Design
In 2002 the German government contracted with the
GCCR to conduct a state-of-the-art case-control study of
childhood cancers and leukemia in the areas around
the country’s 16 commercial nuclear power plants.
This Epidemiological Study on Childhood Cancer in
the Vicinity of Nuclear Power Plants (Epidemiologische
Studie zu Kinderkrebs in der Umgebung von
Kernkraftwerken) is known by the acronym KiKK. In
contrast to ecological studies that compare geographic
averages of disease rates at area mid-point distances
from the suspected source, a case-control study compares
characteristics of individual children who suffer
from disease (cases) with those of the same age and sex
who live in the same area and do not suffer from this
disease (controls). In the KiKK study, researchers
Kaatsch et al. determined the distances of the places of
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Not included in
comment.

residence of cases (at the time of diagnosis) and of controls
with an accuracy of within 25 m. Thus a possible
distance dependency of cancer risk could be determined
with much greater reliability than in ecological
studies. Based on radioactive emission data, as provided
by the operators of the nuclear power plants, and
using internationally adopted low-dose radiation risk
factors as tabulated by committees of the United
Nations (UNSCEAR),6 the US National Academy of Sciences
Committee on the Biological Effects of Ionizing
Radiation(BEIR),7 and the International Commission
on Radiological Protection (ICRP),8 the researchers
predicted that radioactive emissions from nuclear
power plants would not cause an increased risk for
childhood malignancies.
Due to the superior study design and an extended
study period (1980-2003), the KiKK study was expected
to test once and for all whether there existed an association
between residential proximity to a nuclear reactor
and elevated incidence rates of childhood malignancies.
In order to lend maximum credibility to the
new investigation, the German Federal Office for Radiation
Protection (Bundesamt für Strahlenschutz, BfS)
appointed an independent external review committee
of 12 scientists (5 epidemiologists, 2 pediatricians, 2
statisticians, and 3 physicists) to assist in the study’s
design and evaluation.
The study area included 41 counties in the vicinity of
all 16 German nuclear power plants. Since individual
radioactive exposure data for cases and controls were
not available, residential distance from the likely point
of radioactive emissions (the exhaust stack) served as a
surrogate variable. Addresses of all children with
leukemia or other malignancies < 5 years at the time of
diagnosis (1592 cases) were compared to those of 3
times as many randomly selected children of the same
age and sex, residing in the same region who did not
have either of these diseases (4735 controls). Residential
distance to the 16 power plants was the only variable
for cases and controls.12,13 The investigators’ choice of
the < 5 year age group of children was based upon the
known high radiation sensitivity from conception
through embryonic and fetal development to infancy.35,14-16 To my knowledge, no other health study comparable
in scope and power has ever been conducted anywhere
in the world among populations potentially
exposed to environmental radioactive contamination.
Therefore, the KiKK study’s power and scientific significance
is unique in radiation epidemiology.
KiKK Findings
On the basis of their 1998 categorical conclusions,10 the
authors of the KiKK study stated that “no effect would be
expected on the basis of the usual models for the effects
of low levels of radiation.”13 Yet a logistic regression analysis
of the ratio of KiKK cases to controls as a function of
proximity (= 1/r with r the residential distance in meters,
chosen as the independent variable) showed a strongly

Not included in
comment.

increasing risk for all cancers, and especially for
leukemia, the closer the children had lived to nuclear
plants at the time of diagnosis, with the sharpest rise
within 5 km. During the study period 1980–2003, children
< 5 years living within 5 km of a nuclear power plant
were more than twice as likely to develop leukemia compared
to children living > 5 km distant (OR, 2.19; lower
limit 95%CI, 1.51). The increase in leukemia remained
significant in children < 5 years living in the < 10 km zone
compared to the > 10 km zone (RR, 1.33; lower 95%CI,
1.06), as reported in Kaatsch et al., Table V.12
Kaatsch et al. checked for plausible confounding factors,
but they found none within the limits of uncertainty.
However, because of variable response rates to
questionnaires, this second part of the KiKK study
lacked statistical power. Therefore, confounding factors
could not definitively be excluded. The KiKK team
also tested whether the findings were primarily influenced
by any single plant, such as the well-known
Krümmel leukemia cluster, by excluding that site from
the analysis. Even when Krümmel (or any other single
plant) was excluded from the study, the distance trend
remained significant. Also, the trend is considerably
stronger in the KiKK study with individual proximity of
residential addresses as surrogate exposure variable,
compared with the trends found in previous ecological
studies, confirming the greater statistical power of the
case-control design with individual characteristics.

Not included in
comment.

The last paragraph of the article on this study concluded that,
"The KiKK study points out the need for a critical reexamination
of uncertainties, flaws, and inappropriate
generalizations in fundamental assumptions and
models on which current radiation safety standards
and regulations are based. A US government-sponsored
case-control study, similar in design to the
German KiKK study, would provide invaluable additional
data for a sound scientific basis for such a reexamination
since there are only minor design variations
between US and German nuclear reactors. The
KiKK study’s ramifications add to the urgency of a
policy debate regarding the high toll exacted in public
health for nuclear power production."
Will the NRC review this German government-commissioned report, as well as other reports on
cancers and leukemias in the vicinity of nuclear power reactors, and include them in their risk
assessments and other analyses in the final documents on generic matters, and will they be considered
at all in more site-specific Category 2 situations?
B (2). During a given year, what percentage of the time does a nuclear reactor operate? I used to
hear nuclear reactors were shut down close to half the time, though have heard they might be
operating a greater percentage of the time in recent years (of course not including those reactors
involved in the throes of steam generator or other replacement of major nuclear power facility
components). So, let us use perhaps 40% (or analyze another figure while giving supporting evidence
that it is valid) of the time that nuclear reactors are shut down in a given year. So if it operates for
60% of the time in a year, then it operates for about 219 days. One can calculate how many minutes
in a 24-hour period (I come out with 1440) and then multiply that amount by 219 (I come out with
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315,360 minutes). Even though wind and heat rising and other factors can result in different
measurements as far as radioactive emissions within a given minute, but generally I think that is fairly
trustworthy to consider a minute as a useful unit to get a good idea of the range of measurements of
radioactive emissions in a given day -- meaning it would likely be difficult to hide a certain burp or other
larger emission if one measured radioactivity every minute. With the aforementioned in mind, about
how many measurements in regards to radioactive emissions does the average or median nuclear
power facility submit to the NRC every year? If a given measurement fairly accurately reflects the
amounts of radioactive emissions in a given minute, what percentage of minutes during the time a
reactor is operating during a year is indicated by those submitted measurements? What kinds of
rays/radiation and which radionuclides are usually measured for? Are certain kinds measured more for
in the air, while tritium is measured more relating to water and water infiltration and migration?
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Seeing that it is likely the utility rather than NRC (let alone an independent entity) who takes such
measurements of radioactive emissions, and seeing that in some situations (such as with the
"sweetheart" rate deal which Pacific Gas and Electric got from former California Attorney General Van
de Kamp) a utility and its private investors make more money the larger percentage the time that the
reactor operates. This would tempt some to avoid some repairs in order to maximize profit, and hope
that a certain strained component will last until the planned replacement of a couple of other
components in the future. Thus, due to that profit motive, a number of utilities are untrustworthy
because they are under pressure to maximize profit for their investors. How will the NRC assure that
public (and worker) health and safety is respected when the main goal is to make money for investors
and the well-paid executives (some of whom having their substantial stock options?
C. I notice that page S-9 mentions "unlined" cooling ponds. What percentage of nuclear power
facilities in the USA have unlined cooling ponds? Would not unlined ponds leak and infiltrate more
than lined ponds? I call for this issue to be a Category 2 issue since there obviously are different
kinds of soil, varying infiltration rates, and differing groundwater situations at each nuclear power
facility. What is involved with "groundwater protection programs" if at least some of them fail to even
take the basic precaution of lining the cooling ponds for the hot spent nuclear fuel? Is the spent
nuclear fuel too "hot" to allow a liner to last very long, so the industry figures why bother?
D. I wish to make some comments regarding geology and soils. I note on page 2-7 that it is claimed
that there is merely a "Small impact" on geology and soils at all nuclear power facilities "if best
management practices were employed to reduce erosion associated with continued operations and
refurbishment." Excuse me, but seeing that "Geology and Soils" is the category, one must look at the
effects not only of the nuclear power facility on Geology and Soils, but must also examine the effect of
geology / soils / seismic setting on the nuclear power facility. Also, if one seriously examined potential
effects on the nuclear power facility by shifting geology, soils, and seismic setting, then one would
realize that this could result in a major accident which then would bring much larger than a "small"
impact to the soils of such a facility due to serious radiological contamination from the nuclear power
facility.
The NRC may well cling to their claim that there is just a small impact from geology and soils, but
seeing that seismicity was ignored, and seeing that the effect of the geological setting on the nuclear
facilities was ignored, clearly "Geology and Soils" (including seismic setting) need considerably more
study and are site-specific, thus calling for a "Category 2" determination.
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How can parts of the document consider and label "Geology and Soils" as a "Category 1" issue
when the first three full sentences on page 3-50 of the GEIS says, "However, wtihin each province, the
local geology may differ significantly from the regional conditions. The geologic setting of each plant is
therefore a site-specific function of the local geology rather than the physiographic province in which it
is located. Plants are located in a wide variety of settings, including uplands along rivers, glaciated till
plains, Great Lakes shorelines, and coastal sites."(?) The first sentence in the next paragraph says,
"The geologic resources in the vicinity of each nuclear power plant vary with the location".
E. It is ironic that some portions of the documents acknowledge "diverse environmental conditions"
(page S-6) and shifting biological communities, yet there are unsupported claims acting like all
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environments at and around nuclear power facilities are very stable, unchanging, and predictable. You
can't have it both ways even if you have some lawyers instructing you what to say in some portions so
that the document's conclusions may have a better chance of being validated in a courtroom.
For instance, page S-6 of the GEIS says, "The affected environments of the operating plant sites
represent diverse environmental conditions." And on page S-7 (under the heading "5.5 Impacts from
Continued Operations and Refurbishment Activities Associated with License Renewal"), it says under
"Geology and Soils" that "Impacts on geology and soils would be small at all plants if best management
practices were employed to reduce erosion. This is a Category 1 issue."
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I note that it says on page 3-49, "Soils and subsoils at nuclear plant sites also vary in terms of their
geotechnical properties relative to site construction projects and their hydraulic properties relative tot he
movement of infiltration, groundwater, and contaminants." It goes on to say that certain nuclear sites
must be protected from erosion including along riverbanks and along coastlines. Thus, more reason to
consider such issues a Category 2.
F. I object to the dismissal in the documents of the impacts from "low-level" radioactive waste. The
documents must admit that so-called "low-level" waste sometimes has as hot and long-lived waste as
"high-level" waste because if high-level waste is spilled, it is my recollection that it and the materials
involved with cleanup are then declared "low-level" radioactive waste.
G. I note the admission on page S-13 that nuclear reactor shutdowns (and I conclude that would also
be valid for facilities who fail to get an extension of their operating license) would result in "short-term
reductions in entrainment and impingement rates and thermal plume characteristics." Since there are
differing species around every site (including around the intake and discharge areas), then clearly there
must be site-specific (yes, Category 2) examinations of the impact of all facilities on the mix of species
in the vicinity -- not just if there are listed threatened or endangered species in the area. Also, global
climate change combined with ongoing shift in biological communities and with effects from intake and
discharge must be predicted for each nuclear power facility in a site-specific manner (thus Category
2). This further makes a mockery out of the claim made in the documents that there is assured
environmental stability around all nuclear power facilities.
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Nuisance organisms were mentioned in the document. Do some of these nuisance organisms thrive
due to the thermal discharge plumes at nuclear power facilities, do some thrive on impinged and
entrained organisms, and how would global climate change affect such organisms combined with these
other factors? This series of questions requires site-specific analyses.
H. Does the NRC recognize the conclusion by Dr. John Gofman first made in the 1960s which
declared that there is no safe level of radiation? If not, why not? Thus, even if no emissions exceeded
"design basis", would not his scientific conclusion indicate that there would be deleterious impacts from
exposure to radiation even if it is within some formal or legal radiation emission level?
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I. The very first sentence of the Summary (page S-1) says that, "The Atomic Energy Act of 1954
authorizes the U.S. Nuclear Regulatory Commission (NRC) to issue commercial nuclear power plant
operating licenses for up to 40 years and permits the renewal of licenses upon expiration." Does
anything in this sentence imply that a renewal of an operating license can be granted before the
expiration of the current license? I believe not! Thus, it appears that there would be a violation of the
Atomic Energy Act of 1954 to grant or even consider an extension of an operating license before
expiration.
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I just got off the telephone within the past two minutes with the California Department of Motor
Vehicles (yes -- I spoke with an actual human even in the 21st century!). To renew one's drivers
license, one needs to wait until one receives a drivers license renewal notice which are generally sent
out two to three months preceding the expiration of one's drivers license. I asked if one could renew
their drivers license earlier than that -- giving a potential scenario that if I was out of the state or
country between February and mid-September (and my birthday is in August and that is when my
drivers license would expire), and I want to be able to drive immediately upon my return to California,

could I renew the license this month (which is more than seven months before my license would
expire)? I was told that I could not renew my drivers license early as I suggested, but I could ask for a
license extension so that my current license could briefly be extended so that I could drive immediately
upon my return to California.
Drivers can cause damage as our vehicle accident rate indicates. But it would be virtually
impossible to cause thousands of deaths within the first years, cause any cancer or leukemia, or cause
hundreds of billions of dollars of property damage from operating such a vehicle. If there are fairly
strict regulations as far as drivers license renewal to be able to drive which potentially (in a bad
scenario) could cause some injury or death, why should nuclear power facilities (with the industry
historically being subsidized by taxpayer funds while waiving most liability for damages relating to a
potential accident) be able to get a license extension when they can cause such serious damage not
only in the near term, but for thousands of generations? (By the way, if there was an accident with the
consequences resulting in thousands of deaths within the first years, cause any cancer or leukemia, or
cause hundreds of billions of dollars of property damage, would that impact be considered "small",
"moderate", or "large"?)
Do you accept that one with a basic drivers license generally can do less damage with that vehicle
than the potential for nuclear reactors to wreak? Humans are certainly not perfect, and they
sometimes go blind or have other deteriorating eyesight, get ill suddenly or chronically, and sometimes
are under the influence -- all of which could impact safe operation of motor vehicles. I have seen the
deterioration of the health of my parents, and realize that a decent percentage of elderly people need
to be carefully evaluated around the time of license renewal. Seeing that there is deterioration of the
equipment of a nuclear power facility during its operation, seeing that there is already serious
refurbishing and replacement of components (sometimes replaced by substandard or even counterfeit
equipment) of such facilities even a decade before the expiration of some of their operating licenses,
and seeing that imperfect humans operate such facilities, please explain the logic which would renew
operating licenses for nuclear power facilities since there seem to be increasing problems when there
is aging of components at nuclear power facilities?
J. It appears that one key reason for the big push for relicensing of nuclear reactor operating licenses
is that it would further delay the very expensive decommissioning process. Decommissioning should
be a Category 2 issue because of the differing components of various "hotness" at different facilities,
and also due to the often battered shape which a number of decommissioning funds find themselves
since the economic collapse of two autumns ago. Seeing that a number of utilities decided to play the
casino game of the stock market, thus the investors of those utilities (who would reap advantage
from profitable investments) need to make up the funds lost by bad investments of those
decommissioning funds! And one cannot assume that the federal government (with its massive debt)
will be able to afford decommissioning scores of plants that the utilities just can't seem to afford to take
apart and somewhat decontaminate, and a number of taxpayers don't have much extra to make up
some of the gap in funding for decontamination. Plus, transportation routes to needing-to-be-identified
facilities (for everything from spent fuel to mixed waste to low-level waste to other trash) must be clearly
specified for each kind of radioactive or mixed waste.
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With the increase in the recycling of radioactive metal in the past decade or decade and a half, the
GEIS must indicate how many components of nuclear power facilities would be eligible to be recycled
and thus allowed in zippers, fenceposts, bicycles, etc.
The GEIS should give us an update regarding technologies involved with decommissioning -- for
instance, is there still difficulty cutting reactor vessel steel? Is it easier to cut reactor vessel steel on
embrittled reactors? What problems are associated with embrittled reactors in terms of safety during
operation, and what challenges do embrittled reactors and reactor vessels pose during the
decommissioning process?
I disagree with the contention that assured the reader of these documents that of course
decommissioning of nuclear reactors will take place. Given the economic situation these days, and
seeing that a number of companies pocket lots of funds on one hand while spinning off some company
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on the other hand that would likely be responsible for funding decommissioning of their reactors, how
can one conclude there will be the funding, the will, the technology, and the expertise at a given point
of time in the future to decommission nuclear power facilities? Thus, I conclude that decommissioning
is not assured in the least unless it is done in the forseeable fairly near future time frame with a stable
and sufficient decommissioning fund from which the utility can draw funds to accomplish the
decommissioning.
K. I note that page S-2 says that, "While the NRC staff considers a wide range of alternatives to
license renewal, THE ONLY ALTERNATIVE WITHIN NRC'S DECISION-MAKING AUTHORITY IS NOT
TO RENEW IT." Why go through this extensive paperwork process if the only alternative within the
NRC's decision-making authority is not to renew an operating license? The sentence in the document
(preceding the quote above in this paragraph) said that, "The NRC also cannot ensure that
environmentally preferable energy alternatives are used in the future." While the NRC cannot choose
what kind of energy will be used, it can eliminate one of the worst energy alternatives as far as impact
to the environment by eliminating the option for license extension of these old dangerous nuclear
power facilities.
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Page S-2 also mentions that "the decision to operate a nuclear power plant under a renewed
operating license are to be determined by State, utility, system, and where authorized, Federal (other
than NRC) decision makers." Would the NRC hold off on issuance of an operating license extension
(or even consideration of a utility's application papers for such a license extension) if a state has called
for additional studies and precautions to take place before any consideration of an extension of an
operating license (as is the case with the Diablo Canyon facility and state-mandated seismic studies)?
L. I believe that there was not an effort to get a range of studies and perspectives in regards to
reactor accident consequence scenarios. Does the NRC consider the Sandia Labs 1982 reactor
accident consequence study, including the worst-case reactor consequences which were hidden from
public view until released by Representative Markey? Has there been as thorough an assessment of
U.S. nuclear reactors and potential accident consequences since this 1982 study? If so, which studies
are they, and have they been peer-reviewed? If not, why ignore this very basic information mentioned
in the Sandia study -- unless it is too disturbing and might interfere with the NRC's promotion of the
nuclear power industry?
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It seems apparent that the accident probability figures in this document are, shall we say, wishful
thinking. Seeing that lawyer-types are reminding writers that of course we have to act like we are
abiding by pertinent regulations, yet real-life on-the-ground experience indicates that we are not living
in a fail-safe world, while every year in the USA more than a thousand incidents or violations of safety
requirements are reported to the NRC. Aging of whatever living being or whatever piece of equipment
can have serious consequences which are not addressed in the least in the GEIS.
M. I note on page 3-50 of the GEIS under the headings "3.5 Hydrology 3.5.1 Surface Water" that is
admitted that, "An exception is the Palo Verde plant in Arizona, which relies on treated municipal
wastewater for cooling." I call for the Palo Verde nuclear power facility to be considered non-generic
due to this admitted uniqueness in the kind of water used for cooling the reactors. Seeing that the City
of Phoenix adds hydrofluosilicic acid to its water supplies, and there are associated damages to metal
pipes from years of being exposed to this corrosive substance, such impacts need to be seriously
assessed even during this operating license period, and certainly must be considered carefully before
any consideration of an operating license extension for that large facility.
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N. Besides some points regarding Geology and Soils being mentioned earlier, I also want to mention
my concern in regards to the beach erosion at the San Onofre facility. Certainly, significant recent
erosion at that site certainly makes not only that, but adds to the importance of examining many other
components of the facility (including big demolition and construction jobs related to steam generator
replacement). Since the plan is to replace steam generators at Diablo Canyon and at San Onofre in
this general time frame under the older operating license, how many other steam generator
replacements should we expect during the "life/half-life" of the facility operation at those facilities?
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O. Please carefully examine the implications for public health and safety (and how it would impact risk
assessment safety margins) of doing such major reconstruction (some varieties of which have never
been done before as at San Onofre) during the current license, and then have at least one more major
reconstruction if the facility is to achieve the ridiculous time frame foreseen by consideration of a
multiple decade operating license extension. Another point to factor in when doing site-specific or any
cumulative effects analysis is the combination of differing kinds of facilities, aging impacts on the
facilities, technical glitches and human error, all combined with the major component replacement and
reconstruction at the facilities. Such examinations clearly must take place under Category 2 in future
NRC documents.
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P. The NRC should not even consider renewing an operating license if new earthquake faults have
been discovered during the current operating period of the license. Since quakes are often sudden and
come with no warning, thus the seismic settings are not "gradual and predictable" and should clearly
be deemed Category 2.
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Q. The GEIS fails to account for the added radioactivity and added stress on the facility and its
components due to extending the operating license for a nuclear reactor. Plus, the destination of all
spent fuel, mixed waste, low-level waste, and other kinds must be clear in order to have a reputable
and thorough environmental impact statement on this long-lived issue.
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No license extensions -- especially for more unique facilities such as Diablo Canyon and San Onofre
who have many unique features including seismic setting and various work related to seeking to have it
withstand major quakes (though it is insufficient).
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Sincerely,
Bruce Campbell

Comment Submission No. 32
(ML100150043)

Tennessee Valley Authority, 1101 Market Street, Chattanooga, Tennessee 37402-2801

January 11, 2010

Secretary
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001
ATTN: Rulemakings and Adjudications Staff

Subject:

7

Comments Regarding Proposed Revisions for Renewal of Nuclear
Power Plant Operating Licenses

The Nuclear Regulatory Commission (NRC) published a proposed rule change and
associated changes to guidance documents related to environmental reviews for
renewal of nuclear power plant operating licenses for public comment in the Federal
Register on July 31, 2009 (74 FR 38117-38140). In response to this Federal
Register notice, the Tennessee Valley Authority (TVA) has reviewed the following.
1.
2.
3.
4.

Proposed Changes to 10 CFR 51, Environmental Protection Regulations
for Domestic Licensing and Related Regulatory Functions
NUREG-1437, Revision 1, Generic Environmental Impact Statement
(GELS) for License Renewal of Nuclear Power Plants (Draft Report for
Comment)
Proposed Revision 1 of Regulatory Guide 4.2, Supplement 1, Preparation
of Environmental Reports for Nuclear Power Plant License Renewal
Applications
NUREG-11555, Supplement 1, Revision 1, Standard Review Plans for
Environmental Reviews for Nuclear Power Plants (ESRP) (Draft Report
for Comment)

TVA appreciates NRC's effort to further develop generic environmental review
requirements and guidance for nuclear plant license renewal. The proposed
revisions to thle GELS, Regulatory Guide 4.2, and the ESRP will support the TVA
efforts to comply with the National Environmental Policy Act when preparing
applications for license renewals at the TVA nuclear plants. We appreciate the
opportunity to review and provide comments on these proposed revisions to the
requirements and the associated guidance documents.
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Based on our review, following specific comments on the proposed revisions are
provided for consideration.
Air Quality Impacts
In the proposed rule and the proposed GElS revision, NRC recognizes that impacts
to air quality from continued operations and refurbishment activities associated with
the license renewal are expected to be small but nonetheless classifies this impact
as a Category 2 issue. While activities near or in an air quality nonattainment area
may be of some concern, this reason alone does not justify requiring a plant-specific
analysis (i.e., a Category 2 analysis) for all license renewals. Rather, TVA
recommends that certain threshold criteria be used to make the finding whether the
air quality impact belongs to Category 1 or 2. One readily available criterion is
whether the refurbishment or other activities associated with the renewal would
require the facility to obtain a non-attainment new source review (NSR) permit under
the Clean Air Act. Under such a criterion, a facility with a synthetic minor permit or
one that would continue to operate under the parameters specified in the facility's
existing Title V permit should be presumed to create an air quality impact that is a
Category I issue.
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Surface Water and Groundwater Impacts
To determine whether a facility's surface or groundwater use would pose any
conflicts, NRC maintains the threshold of whether the plant's cooling towers or
cooling ponds use make-up water from a river with "low flow." The proposed rule (74
FR 38182) continues to set this "low flow" threshold at an "annualflow rate [that] is
less than 3. 15x 1012 ft/year (9xIO1 m 3/year)."
TVA recommends that the proposed rule: (1) clarify the meaning of the term "annual
flow rate" and (2) provide the basis for the threshold flow of "3.15x10 1' ft3/year." As
to the former, the annual flow should be an appropriate statistical value, perhaps the
mean annual value. In regard to the latter, TVA believes that the trigger for requiring
an assessment of the impact of the proposed action on the flow should be linked to a
statistical property of the source waterbody at the location of the plant. For example,
the rule could set this trigger at a mean annual flow that is in excess of d percent of
the mean annual flow of the river, where d is a meaningfully defined instream and
riparian ecological standard for the source waterbody. While defining an appropriate
ecological standard for the source waterbody would require a systematic evaluation,
the use of such a rigorous standard would provide a far more objective trigger than a
"one size fits all" number, such as 3.15x1 012 ft 3/year.
Aquatic Resource Impacts (Thermal)
In the proposed rule and the proposed GElS revision, NRC continues to utilize a
plant's use of a "once-through cooling system or cooling pond" as the sole criterion
for determining whether the plant's thermal impact would be a Category 2 issue.
TVA believes that the National Pollutant Discharge Elimination System (NPDES)
permitting authority's determination that the thermal limits under which the plant
discharges its effluent are sufficient to maintain a "balanced indigenous. population of
fish, shellfish and wildlife" (i.e., the "BIP standard" under Section 316(a) of the Clean
Water Act) in the receiving waterbody is a much better index of the magnitude of any
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thermal impacts. Accordingly, we suggest that the thermal impact of a plant that
uses a once-through cooling system be considered a Category 2 issue unless the
plant operates under NPDES permit limitations that ensure that the "BIP standard" is
met. For example, the existence of a valid Clean Water Act Section 316(a)
determination at the time of license renewal should be a sufficient basis to
downgrade the aquatic impact to a Category 1 issue.
Aquatic Resource Impacts (Impingement and Entrainment)
In the proposed rule and the proposed GElS revision, the NRC continues to utilize a
plant's use of a "once-through cooling system or cooling pond" as the sole criterion
for determining whether the plant's entrainment and impingement impact would be a
Category 2 issue. TVA believes that the NPDES permitting authority's determination
that the design and location of a plant's cooling water intake structure reflects "best
technology available" (BTA) to minimize "adverse environmental impacts," is a much
better index of the magnitude of any entrainment and impingement impacts.
Accordingly, we suggest that the entrainment and impingement impacts of a plant
that uses a once-through cooling system be considered a Class 2 issue unless the
plant operates under NPDES permit limitations that require the use of BTA to
minimize such impacts. For example, the existence of a valid BTA determination
under Clean Water Act Section 316(b), at the time of license renewal, should be a
sufficient basis to downgrade the aquatic impact to a Category I issue.
Impact to Threatened, Endangered, and Protected Species and Essential Fish
Habitat
In the proposed rule and the proposed GElS revision, the NRC continues to classify
this as a Category 2 issue regardless of the incremental impact of the license
renewal activities on threatened, endangered, and protected species and essential
fish habitat. TVA recommends that activities associated with license renewal should
be considered a Category 2 issue only if the proponent determines such activities
could adversely affect federally listed species or designated critical habitat, in which
case these activities would be subject to the formal consultation requirements under
Section 7 of the Endangered Species Act, and to the requirement that a plantspecific analysis be included in the licensee's environmental report.
Impact to Historic and Cultural Resources
In the proposed rule and the proposed GElS revision, NRC classifies this as a
Category 2 issue regardless of the incremental impact of the license renewal
activities on historic and cultural resources. TVA believes that it is the excavation
and installation associated with construction activity that has the potential to impact
historic resources. The continued operation of a plant through license renewal is
unlikely to impact historic resources. Therefore, TVA recommends that activities
associated with license renewal should be considered a Category 2 issue only if the
activities would adversely impact a historic property listed on or eligible for listing on
the National Register of Historic Places. In the event of such an adverse effect,
these activities would be subject to the requirement under Section 106 of the
National Historic Preservation Act to mitigate the adverse impact, and to the
requirement that a plant-specific analysis be included in the licensee's environmental
report.
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If you have any questions or need additional information, please contact Amy Henry
(TVA NEPA Compliance) at (865) 632-4045.
Respectfully,

R. M. Krich
Vice President
Nuclear Licensing

