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Vermont Yankee has a spent-fuel problem:
Is the answer a dry-cask nuclear graveyard?

By ERIKA COHEN e,
Sentinel Staff

ERNON, Vt. — For most people,
s ; taking out the trash is a weekly
chore of putting the cans by the

curb or driving to the dump.

But what if there was no dump and
all of your trash bags — dozens of years’
worth — had to be stored in your house,
without you knowing when they could
be removed or where they could go?

That’s the situation at Vermont Yan-
kee nuclear power plant in Vernon, Vt.
Its trash can is a 48,000-cubic-foot
spent-fuel pool filled with all the highly

radioactive fuel
Fast facts

rods the plant has
» Nuclear waste

used since it
in the spent-fuel

opened 32 years
pool: 906 tons.

ago.
The pool is hold-
» Remaining pool
capacity: 184 tons.
» Percent full: 83.
» Date pool will
be full: 2007 if the

ing 906 tons of
trash and it’s run-
ning out of space.
Already the pool is
holding more waste
than it was de-

signed to hold.

Meanwhile, the
future federal nu-
clear waste dump
at Yucca Mountain
in Nevada, where
the fuel would go,
won't be open until after the pool is full.

That means Vermont Yankee must
find a temporary dump for its nuclear
waste, and plant officials are eyeing
their own back yard.

If you can imagine trash cans on
steroids — huge containers made of con-
crete and steel — you have a fair de-
scription of dry-cask storage. That’s
Vermont Yankee’s temporary answer to
its waste problem.

plant boosts power
by 20 percent;
2008 if the plant
does not boost
power.

PLANNING STAGE — Officials at the Vermont Yankee nuclear
of Vermont for permission to build a dr

"".’ENTERGY-Nuclear Northeast

VERMONT YANKEE
Plant Facilities for Dry Fuel
Storage

MICHAEL MOORE / Sentinel Staff

plantin Vernon, Vt., are asking the state
y-cask complex next to the reactor building. This artist's drawing
shows the first five dry casks on a raised concrete pad surrounded by a high fence.

16 casks with nowhere to go

In Rowe, Mass., nuclear waste waits for a permanent home

Inside
P Facts about

spent fuel at
Vermont Yankee.

By ERIKA COHEN
Sentinel Staff

OWE, Mass. —
Like graves in a
New Orleans

with razor wire.

The graveyard is hom
to 16 steel-and-concrete
casks, each 11 feet tall.
Fifteen hold 533 radioac-
tive spent-fuel assemblies
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P i D e Yk Kowe 5 e o o
ystem, said Rob Williams, H. wa Nuclear Power Station dismantled nuclear reac-
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into the fenced areas holding any of the
casks and none have been damaged,
said John D. Monninger of the Nuclear
Regulatory Commission, the agency that

See IS DRY-CASK on Page A-8

At right: Drawing of a
dry-cask, showing the
fuel rods, interior steel
canister and the exte-

rior concrete shell.

cask
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yard just over the border
in rural Rowe, Mass., is
monitored 24 hours a day
by cameras and security
guards, and ringed by a
chain-link fence topped

opened, possibly in 2010
at Nevada’s Yucca Moun-
tain. When a federal
dump is ready, the waste

See YANKEE on Page A-¢
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Is ry-cask

(Continued from Page A-1)

regulates commercial nuclear
power and nuclear waste.

More than 30 of the nation’s
104 nuclear power plants are al-
ready storing spent-fuel rods in
casks outside their reactors. The
steel-and-concrete containers are
11- to 15-feet tall and 8- to 10-
feet wide. Theyre lined up on
concrete pads outside the reac-
tors.

Clean record or not, dry-cask
storage raises many questions:
How long would the casks re-
main in Vernon? How many
would there be? How would they
be guarded? What if a plane flew
into them? What about radioac-
tivity? Who would pay for them?

There is even a question of
when they will be needed.

The 540-megawatt power
plant is waiting for an answer
from the NRC on whether it will
be allowed to boost power by 20
percent. If it boosts power, the
plant will run out of space in its
spent-fuel pool in 2007; if it
doesn’t boost power, it will run
out of space in 2008.

Building a safe bunker;
the nesting approach

Williams calls dry-cask stor-
age a “common sense” option be-
cause the casks can be shipped
from Vermont Yankee directly to
a permanent storage site.

A dry-cask storage system is
like a set of nested Russian dolls
that fit inside one another. The
spent fuel is stored in a welded-
shut Ye-inch-thick stainless steel
cannister.

The cannister then sits in a
concrete- and steel-reinforced
cask 12- to 21-inches thick. The
stainless steel and concrete pro-
vide radiation shielding and pro-
tection to the spent fuel stored
inside.

When a permanent nuclear
waste dump is ready, the inner
steel canister will be removed
and shipped to its final resting
place.

Just over the border in Rowe,
Mass., plant officials at Yankee
Rowe Nuclear Power Station
laud dry cask storage, which has
been used there since 2002.

Yankee Rowe closed in 1992.
The spent nuclear fuel still sits
inside 15 dry casks on a concrete

_ pad up the'hill from the mostly

dismantled ‘reactor building. A
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16th cask holds parts from the
reactor.

“It’s definitely a safe place for
storage of fuel,” said Frank J.
Helin, the director of decommis-
sioning at Yankee Rowe and pro-
ject manager for the fuel transfer
and storage. “You never have to
handle the individual fuel bun-
dles again.”

Helin said the biggest advan-
tage of dry-cask storage is that
it's a passive system, meaning it
requires monitoring but no regu-
lar maintenance. The casks are
monitored 24 hours a day by
cameras and security guards,
and ringed by a chain-link fence
topped with razor wire.

With only 16 casks, Rowe is
one of the smaller dry-cask facil-
ities. Many plants have about 20
casks and some have as many as
100, each holding up to 68 spent-
fuel assemblies, Monninger said.

Williams said Vermont Yan-
kee officials are planning to build
about five dry casks at first. The
casks .would sit to the north of
the reactor building inside the
fenced-in area that houses the
building, said Laurence M. Smith
of Vermont Yankee. A separate
fence would surround the raised
platform where the casks sit.

Vermont Yankee will pay for
the casks and the guards to
watch them. Williams said plant
officials don’t have a cost esti-
mate yet.

According to Helin, radiation
associated with the casks Is
“very small” — a couple of mil-
lirems on the platform within
the enclosed area.

Millirems are a measure of
radiation, which is a part of daily
life. For example, medical X-rays
expose people to 40 millirems of
radiation.

Outside the fenced-in area,
radiation levels associated with
dry-cask storage can’t exceed 25
millirems a year, according to

NRC regulations, Monninger
said.

Out in the open,
a terrorist target?

When it comes to dry-cask
storage, people are more con-
cerned about the threat from
above than a threat on the
ground.

At Vermont Yankee hearings
last spring, local residents said
they were already worried the
power plant might become a ter-



Vt. Yankee’s answer?

Some facts about nuclear waste

uclear power plants use uranium stored
| \I in fuel rods to produce electricity. In the
reactor, the uranium atoms split, releas-

ing energy in the form of heat. This heat boils
the water in the reactor and turns it into steam.

At Vermont Yankee, the reactor is filled with

» How it's currently stored: 12-foot-
long, pencil-thick fuel rods filled with
uranium are gathered in bundles of
64 to 100 rods each and stored un-

der at least 20 feet of water in the

fuel rods containing pellets of enriched uranium
dioxide. The reactor also contains control rods,
which are made of a material that regulates the
speed of the nuclear reaction, and thus how
much energy is produced.

Every 18 months, the plant shuts down and
replaces a third of the fuel in the reactor, or
about 122 spent fuel assemblies. Spent-fuel as-
semblies remain in use in the reactor for about
4%, years.

The used fuel rods are placed in the spent-fu-
el pool, located inside the reactor building and
next to the reactor itself. The rods are stored
underwater to protect workers from radiation.
The water temperature in the spent-fuel pool
reaches about 100 degrees Fahrenheit.

When the spent-fuel pool fills up, fuel that
has been out of the reactor for at least one year
(but usually closer to five years) can be stored in
huge, above-ground dry casks.

plant’s spent-fuel pool. The bundled
rods are called assemblies.

_ » Number of fuel assemblies in the
nuclear reactor; 368.

P Temperature in the reactor: about

550 degrees Fahrenheit.
» Number of fuel assemblies in the

spent-fuel pool: 2,787.

P Capacity of the spent-fuel pool
3853,

» Avaﬂabie area: 566 spaces. This

includes 180 slots for spent-fuel as-
semblies and 386 slots to empty all
the reactor assemblies into the peo!

in case of an emergency.
P Date pool will be full: 2007 if the

to the outdoor cask.

ergy.

To transfer the fuel, a huge drum is lowered

plant boosts power by 20 percent;

into the spent-fuel pool and filled with fuel as-
semblies. Water is drained from the drum and er.
helium is pumped in before putting the drum in-

During the transfer process, the spent-fuel
rods are never exposed to the air. The helium
helps prevent corrosion and removes heat from
the very hot radioactive fuel rods.

The temperature of the spent-fuel assemblies
measure about 200 degrees Fahrenheit when
they are first moved into casks. Over time, the
uranium breaks down and the fuel rods cool.

Sources: Nuclear Regulatory Agency, Entergy
Nuclear Vermont Yankee, U.S. Department of En-

2008 if the plant doesn’t boost pow-

» Date the spent fuel will be trans-
ported to a permanent storage facil-
_ ity: Unknown. The earliest possible
opening date for a permanent stor-
age facimy at Yucca Mountain in
Nevada is 2010.

P Future storage options: Dry casks
_huge drums holding up to 68 spent
fuel assemblies each, and first used
in 1986 at the Surry Nuclear Power
Plant in Virginia. .

rorist target. And they feared
that producing more power
would only increase the risk of
attack and larger radiation re-
leases.

Dry-cask storage, which is lo-
cated outside the reinforced reac-
tor building, raises new ques-
tions about missiles or planes
flying into the casks.

Monninger said that all dry-
cask systems aren’t explicitly de-
signed to remain intact if hit by
an airplane, but “quite a bit of
analysis has been done in re-
gards to the (casks’) ability to
withstand different types of

events. The results of the analy-
sis show they are significantly
strong structures.”

The casks at Yankee Rowe,
designed by NAC International
of Atlanta, are built to withstand
the impact of a plane, Helin
said.

Monninger said all casks are
designed to survive hurricanes,
tornados, lightning  strikes,
earthquakes, floods and explo-
sions from nearby propane
tanks. :

And it’s possible the strength
og the casks may one day be test-
e

According to a Federal Avia-
tion Administration advisory, pi-
lots are currently allowed to fly
over nuclear power plants, but
“are strongly advised to avoid
the airspace above or in proxim-
ity to such sites” and “should not
circle as to loiter in the vicinity
over these types of facilities.”

This potential frightens Ray-
mond G. Shadis, the technical
adviser with the New England
Coalition, a Brattleboro-based
anti-nuclear group.

He said segregating the fuel
into separate casks is safer than
storing it all together in the

spent-fuel pool, but he fears the
casks will be terrorist targets.

“The question is how much
explosion can these things
stand?” Shadis asked. Putting
the fuel in dry casks “does not
reduce the threat from terror-
ists.”

Choosing a system
for storing future waste

Dry-cask storage is not Ver-
mont Yankee’s only option. The
plant could shut down, or it
could ask permission again for
more fuel to be stored in the
spent-fuel pool, an option called
“reracking.”

While  Vermont  Yankee
doesn’t need permission from the
NRC to build dry-cask storage, it
does need permission from the
state of Vermont, and Williams
said the plant won’t build dry-
cask storage if Vermont says no.

Williams “can’t speculate” on
what happens to the spent fuel if
Vermont gives the plant a
thumbs down. :

One of the options, reracking,
is like a California closet system.
By changing the layout of the
spent-fuel assemblies, more fuel
can be stored in the same space.

Vermont Yankee has reracked
three times.

The spent-fuel pool at the
plant was originally licensed to
store 600 spent-fuel assemblies,
said Rick B. Ennis, the Vermont
Yankee project manager for the

But in nearly three decades,
thousands more have been al-
lowed. In 1977, the plant’s li-
cense was amended to hold 2,000
assemblies; in 1991, the number
was upped to 2,870, and in 1999,
it rose to 3,355, its current ca-
pacity.

Williams would not say
whether plant officials might
consider reracking, but Ennis
said the NRC would consider
such an application. The NRC
has set no maximum for the
amount of spent-fuel assemblies
that can be stored in a spent-fuel
pool, Ennis said.

In any case, Vermont Yankee
will likely be producing spent
nuclear fuel until its license ex-
pires in 2012, as long as there’s
someplace to put it.

The question is, where will it
go, how safe are the different op-
tions and how long will the

- waste remain in Vermont.
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