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PRICE-ANDERSON ACT REAUTHORIZATION

WEDNESDAY, JANUARY 23, 2002

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON TRANSPORTATION, INFRASTRUCTURE AND
NUCLEAR SAFETY,
Washington, DC.

The subcommittee met, pursuant to notice, at 10:08 a.m. in Room
406, Dirksen Senate Building, Hon. Harry Reid [chairman of the
subcommittee] presiding.

Present: Senators Reid, Jeffords, Inhofe and Voinovich.

OPENING STATEMENT OF HON. JAMES M. JEFFORDS, U.S.
SENATOR FROM THE STATE OF VERMONT

Seﬁator JEFFORDS [assuming the chair]. The committee will come
to order.

Senator Reid is on his way from the White House and will be
here shortly. I will give my statement so we can have that out of
the way while we await his arrival.

I am pleased to be here this morning to hear testimony regarding
reauthorization of the Price-Anderson provisions of the Atomic En-
ergy Act. My good friend, Senator Reid, who is the subcommittee
1chaig, has called this hearing and as I said, he will be slightly de-
ayed.

Price-Anderson was enacted in 1957 as an amendment to the
Atomic Energy Act. Its purpose was to ensure that adequate funds
would be available to compensate victims of nuclear accidents and
to remove the threat of unlimited liability that would deter private
companies from engaging in nuclear activities.

Price-Anderson is due to expire August 1, 2002. However, exist-
ing Price-Anderson coverage for already licensed power plants will
not expire since under the law existing power plants are covered
for the lifetime of the facility. The Price-Anderson coverage we are
talking about is that which will apply to any new facilities licensed
after August.

Nuclear power supplies are a very important part of our energy
mix. In Vermont, nuclear power from the Vermont Yankee plant
provides almost 30 percent of our electricity as well as providing
electricity to other New England States. Nationwide, nuclear power
produces 20 percent of the electricity used. As an emissions free en-
ergy source, it has many benefits.

However, nuclear energy is also burdened with serious concerns
over waste disposal and safety. Price-Anderson acts as a means of
encouraging the development of nuclear power and also sets a
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framework for providing financial coverage in the event of an acci-
dent at any of our Nation’s nuclear power facilities. Price-Anderson
provides several important public benefits including simplifying
claims in the event of an accident and providing for immediate re-
imbursement in the case of an emergency.

There are, nonetheless, a number of very legitimate questions
about the appropriateness and the adequacy of this legislation. For
example, how do we best ensure that companies have sufficient fi-
nancial resources to pay the deferred premiums which are not due
until an accident occurs but which form the bulk of the coverage
amounts? Also, while the approximately $9 billion coverage per nu-
clear accident that Price-Anderson would supply is high in terms
of insurance coverage, is it sufficient to cover the actual public and
private costs of a catastrophic nuclear accident?

Price-Anderson was initially contemplated as temporary coverage
to help a fledgling industry. Should that coverage now be extended
indefinitely as some would suggest? Does this kind of insulation
from liability with the Federal Government bearing responsibility
for anything above the $9 billion per accident coverage unfairly
benefit the nuclear industry over all desirable energy forms such
as wind and solar? Is existing Price-Anderson coverage sufficient to
cover terrorist acts?

These are all very important issues and I thank today’s wit-
nesses for sharing their time and expertise with the committee and
I look forward to their testimony.

Our first witness will be Mr. William Kane, Deputy Executive
Director for Reactor Programs, U.S. Nuclear Regulatory Commis-
sion, testifying on behalf of the Administration. Mr. Kane, please
proceed.

Senator INHOFE. I think it would be more appropriate to do our
opening statements and wait for the chairman to arrive.

Senator JEFFORDS. Yes, please do.

OPENING STATEMENT OF HON. JAMES M. INHOFE, U.S.
SENATOR FROM THE STATE OF OKLAHOMA

Senator INHOFE. Thank you, Mr. Chairman.

Last September when I added the energy bill that passed the
House, H.R. 4, as an amendment to the Defense Authorization bill,
a lot of people started screaming and got quite upset. I was trying
to make the point that our reliance upon foreign sources for our
abilities to run a Nation, to fight a war, is a national security issue,
not an energy issue. This is not a new concept with me because
starting back in the 1980s when Don Hodell was the Secretary of
Interior and then later Secretary of Energy, we went around at
that time and said why it is so critical for the United States to get
in a position where we are not dependent upon foreign sources for
our ability to fight a war. At that time, we were 37 percent depend-
ent upon foreign sources. Today, it is 57 percent. So times have
changed and it has gotten worse.

I think we now realize we have to have the broadest possible
based energy policy and that has to include nuclear, oil, gas, coal,
sun, wind, conservation itself among others as a means of making
these resources more available.



Currently, the 106 U.S. nuclear units supply about 20 percent of
the electricity produced in the United States. Going forward into
the future, nuclear energy must be a key component to any na-
tional energy policy and the first step would be to reauthorize

Price-Anderson.

I would like to insert at this point in the record, the National En-
ergy Policy Development Group’s findings and key recommenda-
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tions concerning nuclear energy.

Senator JEFFORDS.

Without objection.

[The referenced document follows:]

CHAPTER

ONE

Taking Stock

Energy Challenges Facing the United States

The L5, economy depersds o re
Tizble and afordabie soengy:. In
£her cormirg mmenths, we face sev.
eval serdoes fongterm enengy
chalienges: eleciricity shartages
and disruptions in Callfarnia
and the West. dramatic inceases
#n gasaiine prices dee to record.
Low frversiories, a straimed sp
ply sysiem, and contimeed deper
dence an fredgn suppliers.
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mericas current energy challeng

o5 can be met with rapidly im

proving technology, dedicated

leadership, and a comprehensive

approach to our energy needs.
Our challenge is clear—we must use tech
nology to reduce demand for energy, re
pasir and maintain our energy infrastruc
ture, and increase energy supply. Today, the
United States remains the world's undisput
ed technological keader; but recent events
have demonstrated that we have yet 1o inte
grate Zlst-century technology into an emer-
gy plan that is focused on wise energy use,
production, efficiency. and conservation.

Prices today for gasoline, heating oil,
and natural gas are dramatically higher
than they were only a year ago. In Califor-
nia, homeowners, famers, and businesses
Face sparing electricity prices, rolling
blackouts, increasing financial turmoil,
and an uncertain energy future. Dur na
tion's depemndence on foreign sources of oil
is at an all-time high and is expected o
grow. C it high energy prices and sup-
ply shortages are hurting LS. consumers.
anvd businesses, as well &s their prospects
for continued economic growth.
Our national energy policy must be

comprehensive in scope. It must protect

our environment. It must also increase our
supply of domestic oil, natural gas, coal,
nuclear, and renewable energy sources.
Our failure over the past several years to
madernize our energy infrastrucire —the
network of ransmission lines, gas pipe
lines, and oil refireries that ransports our
energy Lo consumers and converts raw ma
terials into usable fuels—is a result of the

lack of careful planning ard lack of & com
prehensive national energy plan. The United
States faces serious energy challenges: elec
tricity shortages and disruptions in Califor
nia and elsewhere in the West, dramatic in
creases in gasoline prices due to record-low
inventories, a strained supply system, and
cantinued dependence on foreign suppliers.
These challenges have developed from years
of neglect and can only be addressed with
the implementation of sound policy. There
are no easy, short-term solutions.

(har increased dependence on foreign
oil profoundly illustrates our nation’s fail
ure o establish an effective energy policy.
Between 133 and 2000, Americans used 17
percent more energy than in the previous
decade, while during that same pericd, do
mestic energy production rose by only 2.3
percent. While LS. production of coal, nat
wral gas, nuclear energy, and renewable en
ergy has increased somewhat in recent
years, these increases have been largely
offset by declines in domestic oll produc
ton. As a result, America has met almost
all of its increased energy demand over the
past ten years with increased imponis.

LL5. energy comsumption is profected
o increase by about 32 percent by 2020
LUnless a comprehensive national enengy
policy s adopted, Americans will continue
o feel the effects of an inasdequate electr
cal transmission grid, a pipeline system
stretched (o capacity. insuffickent domestic
energy supply. and a regional imbalamce in
supply sources. It is important that we
meet these challenges with a comprehen
sive energy plan that takes a long-temm ap
proach to meeting our energy needs.

Fronaw CoMTIN & e e
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California’s Energy Challenge

Recent and looming electricity black-
outs in California demonstrate the problem
of neglecting energy supply. They also fore-
tell the consequences of falling 1o imple-
meent a lorg-term energy plan for our nation
as a whole. Though weather conditions and
design flaws in California’s electricity re-
structuring plan contributed, the Califormia
electricity crisis is at heart a supply crisis.

Since 1995, California’s peak summer
demand for electricity has risen by at beast
5,500 megawatts (MW), while in-state gen-
eration has failed 1o keep pace. California’s
generation shortfall did not stem from a
lack of interest in building capacity. Since
1997, power producers filed applications 1o
build an additional 14,000 MW of new ca-
pacity in Califomia.

In addition to & lack of new genera-
tion, a crucial transmission bottleneck in
the middle of the state—called Path 15—
prevents power in the south from being
shipped to the north during emergencies.

This year, reduced hydropower avail-
ability due to low rainfall, higher than ex-
pected unplanned plant outages, and the fi-
nancial problems of California's ueilities ex-
acerbated this growing supply-demand im-
balance. As a result, Califomia's supply
problem tumed into a crisis, resulting in
soaring electricity bills for homes and busi-
nesses and rolling blackouts.

In part due to the interconnected na-
ture of the western electricity grid, Califor-
nia’s critical electricity shomages have
helped to drive up electricity cosis in the
West.

Unfortunately, there are no short-term
solutions 1o long-tesm meglect. It can take
new power plants and transmission facili-
ties years o site, permit, and construct. De-
spite expedited federal permitting, Califor-
nia’s emergency efforls o increase new
generation by 5.000 MW by July appear to
be Falling short. Less than 2,000 MW of new
generation is expected to be in place by
summer. Even with aggressive consenva-
tion measures, peak demarnd this summer
is projected to outstrip supply by several
thousand megawatts. The California grid

operator expects more than 30 days of
blackouts.

California officials have wamed that
the crisis may last several years. Though
California’s effons to increase generation
may not suffice to prevent blackouts this
summer, if continued and strengthened,
they promise to limit the duration of the
crisis.

Recommendations:

# The National Energy Policy Devel-
opment (NEPL) Group recommenids.
that the President issue an Executive
Order to direct all federal agencies (o
inclsde in any regulatory action that
could significantly and adversely af-
fiect energy supplies. distribution, or
use, a detalled statement on (1) the
energy impact of the proposed action,
{2) any adverse energy effects that
cannot be avoided should the propos-
al be implemented, and (3} alterna-
tives to the proposed action. The
agencies would be directed to include
this siatemnent in all submissions to
the Office of Management and Budget
of proposed regulations covered by
Executive Order 12866, as well as in
all notices of proposed regulations.
published in the Federal Register.

# The MEPD Group recommends that
the President direct the executive agen-
cies to work closely with Congress o
implement the legislative components
of a national energy policy.

Conservation and Energy Efficiency
Conservation and energy efficiency
are crucial components of a national ener-
gy plan. Energy efficiency is the ability 1o
use less energy o produce the same
amount of useful work or services. Conser-
vation is closely related and is simply using
less energy. Improved energy efficlency
aml conservation reduces energy consump-
tion and energy costs, while maintaining
equivalent service in our homes, offices,
factories, and automobiles. Greater energy



efficiency helps the United States reduce:
energy imports, the likelihood of encrgy
shortages, emissions, and the volatility of
ETETEY Prices.

Ower the last thiee decades, the Unit-
ed States has signiflicantly improved its en-
ergy efficiency by developing and expand-
ing the use of energy efficient technologies,
Although our economy has grown by 126
percent since 1973, our energy use has in-
creased by only 30 pereent. Had energy use
kept pace with economic growth, the na-
i woild Feave consumed 171 quadsillion
British thesmal units (Btus) last year in-
stead of 99 quadsillion Brus.

Aboat a third toa half of these savings
vesultex] from shifts in the econony, such as
ithe: groawith of the service sector, The other
Tl b pwea thirids resulted from greater en-
ergy efficiency. Technological improve-
ments in energy efficiency allow consumers
tir ey Mo energy services without com-
mensurate increases in energy demand, The
wante: al which these efficiency inprove
ments are made varies over time, depend-
ing on the extent to which factors—suoch as
energy policies, research and development,
prices, and market regulations—encourage
ithe: development of new, efficient products
and consumes investmen hese prod-

energy effickency is projected (o continue 1o -
jprove between 2000 and 2030, A decrease in de-
mand from 1L percent (0 1.5 percent woukd re-
duce the need for new generating capacity next
year by about 2000 MW, Extending that reduc-
o over the ext 20 years would reduce the
meexd fior nen penerstion by 60,000 (o G5 000 MW,
While this projection shows that conser-
vation can help ensure the United States. hes ad-
equate energy supplies for the fulure, it also.
shows that conservation alone is not the an-
swer. Even with more comservation, the LS.
will need more energy supplies. Today, new
technobogies alfier new opportunities o en-
hance our energy elficency. As thess technolo-

tric power supply for the nation.

Energy Intensily

The energy intenesity of the LS. economy
is measred by the amount of energy used o
produce & dollar's wonth of gross domestic
product (GOP). It now takes only about 56 per-
centof the energy required in 1970 to produce a

Figure: 11
U5, Use ita and per Dol lar of
m:mmsf" = Fe

Onsee 19T0=1)

ucts, An increased rate of i in
energy efficiency can have a large impact
on energy supply and infrastucture nesds,
reducing the need for new power planis
and other energy resources, along with re-
dueed stress on the enesgy supply infra-
struciure,

Losed rsnmagennoent i the abality to adjust
erwergy hosals o reflect mmmediate supply condi
tiores. I the very shoet tesim, dised appeaks for
anmservation Gan ease stramed enecgy supply
wmarkoets for a time, Over the bonger um, the abil-
ity toakjust derraned on an as needed bisis can
e important source of energy reserves, e 7
sultirg in bovweer energy bills for participating
Cusomers,

The immpeact tht improvermets inenegy
efficiency cn have on encrgy supply markess
grows over time, Electricity demand is project-
el torise by 18 percent a year over the next 20
e, requining the addition of some 395 000
MW of generation cagacity, At the same time,

Energy Use per Capita
10
[
af Enosgy lise per-
A Dollsr of CIP
o
o 3 L -3 o o5 L=l

The ey Inbinsity of the U5, econeny ks msasared by the
aimount of energy used 1o produce a dalars warth of gross
doenestic product (GOP). By thal yardstick, 1S, ensrgy in-
tensity declined signilicanly between 1970 and 1965, ad
et continued 10 dexlive, abeil 3 3 showes e,

Sowre: (15, Departmant of Erongy, Erorgy Infamatr
Adminsiraiion.

Chaptar 1

« Taking Stock: Emergy Challenges Facing the United Staies

Me.
Electrical Power
Await is a measure of the
amount of energy that
can be produced during a
specific period of time.

1 koot (KM= 1,000 watts

1 megasit (W) =1mifon wetls.
1 gigavilt {GH)=1 bilion vetts
Tterawstt (TW)=1 trilion watts.

es of

115, Energy Efficiency
Is Improving

+ Mew home refrigera-
o Ao use aboul one-
third less energy than
they did in 1972,

+ New commercial
Muorescent lighting sys-
tems use kess than half
the: energy they did dur-
img the 1960,

+ Federal buildings
now use about 20 per-
cent less cnergy per
square food since 1985,

+ Indusirial energy
use per unit of cutput de-
clined by 25 percent
from 1980 o 1999,

* The chemical indus-
Iry's eneqgy use per it
of vutput bas declined by
roughly 40 pereent in the
rast 25 years.

« The U5, govern-
imenl hes rediced its en-
engy uise in buildings by
aver 200 percent since
1985,

* The amwount of enes-
&y required (o generate 1
kilowatt-hour of electric-
ity has declined by 10

percent since 1980,

14



Constraints?

When additional elec-
tricity flow from one
area exceeds a circuit’s

capacity to carry that
flow to another area,
the overloaded circuit
beecomes comgested and
blocks a steady fow of
power. To prevent
transmission hottle-
ks, System opers-
tors curtail transactions
between areas or in-
crease generation on
the side of the con-
straint where the elec-
tricity is flowing and re-
duce generation on the
opposite side. Trans-
mission constraints re-
sull in price differences
between regions that
exceed differences due
10 line bosses, because
ebectricity can no long-
or flow freely to the al-
fected area.

A pressing long term electricity
chalienge is to briid enceph new
generation and tramsmission ca-

pacity tn meet profected growth in
dermand,

15 MNarwowar Enerey Povey

chollerof GOP tocday (Figures 1-1)., This redhuc:
o is atiribastabde to impeenved enegy efficien-
oy, as well as o strctural cdanges in the eon-
army, particularly the relastive decline of energy-
intesnsive induestries,

T decine i the rastion's encrgy inbensi-
ity aceelerted] Detween 1999 and 2000, a period
when nonenergy- infersive indisies experi-
ened rapid growth. Energy inbersity is project-
el tor cemitinne o decline through 2020 at anay-
erage vate of 16 percent a year, This is a shower
wates of decine: than experienced in the 1970
an early 1980, which was clamcterized by
hiigh erwrgy prices and a shift 1o less ernegy-
intenisive induestries, bat is.a more mapid ate of
hecline than experienied on avesage during
the: Itter gt of thie 1960 and the: 19905,

Challenges Confronting Electricity Supply

O nation'’s electricity supply has
Failed 1o kesp pace with growing demsand,
This imbalance is projected to persist into
the: future, The adverse consequences have
wmanifested thesselves most severely in
the: West, where supply shortages have bed
tex high prices and even blackouts, In other
vegions, inadequate supply threatens the
veliability and affordability of electric pow-
@

Large amounts of new generalting ca-
pacity are slated for installation around the
country from 2001 o 2004, However, there
is a geographic mismatch between where
we will generate energy and where it is
needed. For example, litile capacity is be-
ing added where it s most needed, such as
in California amd eastern New York.

Electricity supply conditions in the
Southeast are expected o be tight in the
summnier of 2000, nuch as they have been the
previous two years, The Northeast may also
Fance supply shortages. P the temperatures of
the: sumimer of 2000 had been nosmal rather
than unseasonably cool, New York and New
England woukd most likely have experienced
electricity supply shorifalls and price spikes.
Critical supply problems could arise if the:
wesather in the summes of 2001 is unusually
wartn or if plant outages rise above average
lewsizks,

Dhir nations maost pressing long temm
electricity challengs is to buikd enough new
generation and transmission eapacity o
et projected growth in demand. Across
the: country, we are seeing the same sigres
that Califormia Faced in the mid-1990s: sig-
nificant economic regulatory uneestainty,
which can resul maclequate supply, This
leved of uncertainty can vary across th
country, depending on state and local regu-
Tations., OF the approxineately 43.000 MW of
new generaling capacity that power compa-
nies planned in 1994 for constroction from
1995 1o 1994, only about 18,000 MW were
actually built. Although plans have been an-
nounced to build more capacity than the:
couniry will need over the next five o sey-
e years, his new consiniclion assumes
marked amd regulatory conditions that are
nod yed assured. Over the next twenly yeas,
the United States will need 1,300 101,900 new
provweer plants, which is the eouivalent of 600
80 rwew poave plants a year (Figure 12),

But even with adequate generating ca-
racity, we dao not have the infrastrcture to
ensiire reliable supply of electricity, Ivest
il i e Iransnission capacity has
Failed to keep pace with growth in deimand
anid with changes industry's strue-
ture, Since 1989, electricity sales to con-
sumiers have increased by 20 percent anmi-
ally, yet ransmission capacity bas in-
creased by only 08 percent annually, As
electricity markets become more regional,
transmission constraints are impeding the
mmovement of electricity both within and be-
T regions,

The: price spikes in the Midwest inthe
surnmes of 1998 were in part cansed by ans-




TheUs. Needs More Power Plants

4000

. High Elaciricity Demand Gase /

0o mn El)

The: malion & graing Lo requine sigrificant new generation.
cagacity intha nast tan decadess, Dapending on damend, the
United S4ates vl need o build between 1,300 and 1,900 new

peostar plaants—or about one new powsr plant & wak.
Trer: 0%, Depaviment of Ermoegy; Erergy Informatio
Adminsration.

mibssion constraings, which limited the region
ability toy impoet efectricity from other regions
at & time of high demand. Trarsmission botle
necks contribated o the blackouts in Califomia
ower the past year, and heve been a persistent
cause af peice spikes in Mew York City during
peak domand, Constrains on New England's
ahility o import low-cost poser from Canada
could radse electricity peices during periods of
high dermard,

Electricty is.a secondary source of enengy,
penerated through the consumgition af
jprimary sources {Figure 1-3). The larest source
af LS elactricity generation s coal, Followeel by
nuckear enargy, natural ges, bydroponver, of, and
narkhydropower renewable energy.

Coal

Coal is America’s most abundant fisel
source. The United States has a 250 year
supply of coal. Over 1 billion tons of coal
were prodluced in 25 states in 2000, About
9.7 percent of U S, coal production is con-
sumed domestically, with electricity genera-
ticn accounting for abowt 90 percent of coal
crnsumption.

Afier peaking in 1982, coal prices
have generally declined. This trend is pro-
Jected to continue through 2020, reflecting
an expanding shift into lower-cost western
coal production amd substantial increases
in productivity. While coal is expected (o

remain the dominant fuel in meeting in-
creasing LS. electricity demand through
020, energy policy goals must be carefully
integrated with environmental policy goals.
The Clean Air Act Amendments of 1990 and
related state regulations require eleciricity
generators o reduce emissions of sulfur di
oxide and nitrogen oxide.

Nuclear Energy

Nuclear energy s the second-largest
source {20 percent) of LS. eleciricity genera-
tion Nuclear power s used exchisively (o gener-
ate electricity. Muclear power has none of the
ermissions associated with coal and gas power
plants, inchuding nitrogen oxides, sulfur dicedde,
mercury and carbon dicedde. Costs of elecricity

by msckear plants comg ably

with the oosts of generation by other sources.

‘While the number of nuclear plants has
declined due to retirements, nuclear electricity
generation has steadily increased in recent
yoars, Several factors have created & more fa-
viorable enviromment for nuclear energy: safe,
standardized plant designs: an improved B-
censing process; effective safety oversight by
the Nuckear Regulatory Commission (MRC):
the advent of new technologies: and uncertain,
violatile | gas prices. This more favorab
environment has resubted in increased re i
censing of nsclear plants and the consolida-
tion of several plants inthe hands. of fewer,

miore experienced operators.

Figure 1-3
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hearing bills this winter &5 a re-
el of sharp increases i pane

The muclear industry 1s closely regu-
latexd by the NRC, which provides over-
sight of the operation and malntenance of
thesse plants. This oversight Includes a
comprehensive inspection program that
Forcusess om the most significant patent kal

risks of plant aperations, and features full-

thme reskdent Inspectors at each plant, as.
well as reglonal Inspectons with speclal-
Ized expertise. Inaddition (o rigorous in-
spection criteria, the installation of new
design features, improvements in operal-
Ing experience, nuclear safety research,
and operator training have all contribxuted
o the nuclear industry's strong safety
record.

An important challenge to the use of
nuclear energy is the issue of safe and

timely long-term storage of spent nuclear
fuel and high- and low-level ratdioactive
waste. Currently, no plans exist (0 constrsct
any new nuclear plants. However, due to
more favorable conditions, the decline inm-
clear energy generation has not been as rap-
i as was predicted only a few years ago, as
evidenced by incressed re- licensing.

Nalural Gas

Natural gas is the third-largest source of
L5, electricity generation. accounting for 16
percent of generation in 2000, Under existing
policy, natural gas generating capacity is ex-
pected o constitute about 90 percent of the
projected increase inelectricity generation
between 1999 and 2020, Electricity generated
iy natural gas is expectad 1o grow to 33 per-
oot in 2020—a growth driven by electricity
restructuring and the economics of natural
gas power planis. Lower capital costs, sharter
construction lead times, higher efficiencies,
and lower emissions give gas an advantage
aver coal and other fuels for new generation
in most regions of the country.

However, natural gas ks not just an
electricity source. |t is wsed in many differ-
ent ways, inclwding as vehicle fuel, as indus-
trial fuel, and in our homes. In addition, nat-
wral gas is used as a feedstock during the
manufacturing process of such products as
chemicals, rubber, appare], furniture, paper,
clay, glass, and other petroleum and coal
products. Overall, natural gas accouwnts for
24 percent of total US. energy consurmed
ani fior all purposes 27 percent of domestic
energy produced.

Eighty-five percent of total LS. natural
gas consumption is produced domestically.
The import share of consumpdion rmse from 5
jpercent in LT 10 15 percent in 2000, and net
Imports have comprised more than 50 percent
of the growth in gas demand since 1990, Cana-
da, with very large gas supplies and easy pipe-
line aceess to the lower 48 states, accounts for
nearly all LS. natural gas imports. Unlike odl,
almest all natural gas is produced and sold
within the same region. Therefore, prices are
determined by regional, rather than global,
markets.

In 2000, natural gas prices moved



sharply higher after fifteen years of generally
Nat prices. Futures prices surged by 320 per-
cent in 2000 to an all-time high of $9.98 per
million Brus in late Decemnbsr 2000—mnearly
five timees higher than the $2.05 per million
Biu average from 191 to 194, While prices
have declined since the beginning of 2001,
they remain much higher than recent levels,

Between 2000 and 2000, U5, natural
gas demand s projected by the Energy Infor-
mation Administration to increse by moe
than 5 percent, from 228 o 34.7 willion cu-
hhic feet. Others, such as Cambridge Energy
Research Associates, expect gas consump-
tiom to increase by about 37 percent over
that period. Growth is projected in all sec-
tors—industrial, commercial, residential,
transportation. and electric generation. More
than half of the increase in overall gas con-
sumption will result from rising demand for
electricity generation.

Although high natural gas prices have
negative effects on consumers, businesses,
Industries, and the econosmy as a whole, they
also promote more rapid development and
adoption of new energy efficlent technolo-
gles, investment in distribution systems, and
greater investment inexploration and devel-
apment. Although these market responses do
not occur rapldly enough to prevent near-
term price spikes, over time, they help to
hold down prices.

As a resuli of the sharp increase in natu-
ral gas prices, many consumens recedved his-
torically high wtility bills this winter. The price
spike has had a particularly severe impact on
lowe-incoame consumers wheo wse natural gas
for heating. In recent months, § million con-
sumers have applied for federal and state as-
sistance to pay their heating bills—an in-
crease of T million consumers over last year.

The projected rise in domestic natural
gas production—~from 193 wrillion cubic feet
in 2000 to 280 willion cubic feet in 2020—
may not be high enough to meel projected
demand. In the near term, incremental pro-
duction of natural gas is expected o come
jprimarily from unconventional sources in
the Rocky Mountain, Gulf Coast, and mid-
continent regions; the North Slope of Alas-
ka: and the offshare Gulf of Mexdco. On-
shore foderal lands currently contritute

ahout 10 percent of LS. production, and
federal offshore production contributes
about 26 percent.

The most significant long-term chal-
lenge relating to natural gas is whether ad-
exjuate supplies can be provided to meet
sharply increased projected demand at
reasonable prices. If supplies are not ade-
quate, the high natural gas prices experi-
enced over the past year could become a
continuing problem, with consequent im-
pacts on electricity prices, home heating
bills, and the cost of industrial production.
These concerns will redouble if palicy de-
cisions sharply reduce electricity genera-
tion by any other source, since it is doubt-
Tul that natural gas electricity generaticon
could expamnd to the extent necessary (o
compensate for that loss of generation.

T meet this long-term challenge, the
United States not only needs o boost pro-
duction, but also must ensure that the nat-
wral gas pipeline network is expanded 1o
the extent necessary. For example, al-
though natural gas electricity generation in
New England is projected to i by
16,000 MW through 2000, bottlenecks may
bilock the transmission of necessary sup-
plies. Unless pipeline constraiig ane eliminat-
el they will contribute o supply shoazges and
high prices, and will impede growth in electrici-
ty generation.

Hydropower

Hydropower ks the fourth-largest
source of LS. electricity generation, ac-
counting for about 7 percent of total gener-
ation in 2000. In some regions of the coun-
try, such as the Northwest and New York,
hydropower makes a much bigger contri-
bution to electricity generation. Although
the: United States is second only 1o Canada
in hydropower generation, hydropower
generation has remained relatively flat in
the United States for years.

Hydropower has significant environ-
mental benefits. It is a form of low-cost
electricity generation that produces no
emissions, and it will continue to be anim-
portant source of LS, enengy for the fu-
ture. Given the potential impacts on fish
and wildlife, however, it is important 1o ef-
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ficiently and effectively integrate national
interests in both natural resource preserva-
thon ared environmental protection with en-
ergy needs.

There are two categories of hydro-
power projects in the United States: (1)
those operated by federal electric utilities,
such as the federal power marketing ad-
minkstrations (Bonneville, Western, South-
western, and Southeastern); and (2} the ap-
proximately 2,600 non-federal hydropower
dams licensed or exempted by the Federal
Energy Regulatory Commission (FERCY.
The federal utilities have large hydropower
systems operated by the Bureau of Recla-
mation and Army Corps of Engineers, and
play an imporiant role meeting electricity

demand, especially in the Nonthwest and
the West. Hydropower projects operate
with multiple purposes, such as electricity
generation. flood control, navigation, and
irrigation.

Although maost potential for hydro-
power hias already been developed, there ks
soime urdeveloped hydropower capacity in
the United States. Much of this capacity
could be expanded without constructing a
new dam.

The most significant challenge con-
fronting hydropower ks regulatory uncer-
tainty regarding the federal licensing pro-
cess, The process is long and burdensome,
and decision-making authority is spread
across a range of federal and state agencies
charged with promoting differem public
policy goals. Reforms can improve the hy-
dropower licensing process, ensuring bet-
ter public participation, ensuring that effec-
tive fish and wildlife conditions ane adopt-
ed, and providing interagency resolution
hefore conllicting mandatory license condi-
tions are presented. The licensing process
needs both administrative and legislative
reforms. In addition, FERC should be en-
couraged to adopt appropriate deadlines
for its own actions during the process.

oil

Oill acoounts for approsdmately 3 per-
cent of electricity generation. O is used as a
primary source 1o fire electricity generation
plants in some reglons. Specifically, oil is an
important source of eleciricity in Hawaii,
Florida, and some northeastem states. Oil
can also be used an additional source of fuel
for electricity generation in plants that can
use edther natural gas or oll. However, elec
tricity generation from oil is projected o de-
dline 1o about one-half of one percent of total
electricity generation by 2020,

Renewable Enargy: A Growing Resource

Renewable energy technologies. tap
natural flows of energy—such as water,
winel. solar, geological, and biomass sourc-
es—1o produce electricity, fuels, and heat.
Non-hydropower renewable electricity pen-
eration is projected o grow at 8 faster rate
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than all ather generation sources, except
natural gas. These sources of energy are
continuously renewable, can be very clean,
are domestically produced, and can gener-
ate income for farmers, landowners, and
athers. Although its production costs gemer
ally remain higher than other sources, re-
newable energy has ot experienced the
jprice volatility of other energy resources.
Non-hydropower renewable energy
sources currently account for only about 4
percent of total energy consumption and 2
percent of total electricity generation. The

sources of non-hydropower renewable elec

tricity generation are biomass (the direct

combustion of plant matter and organic res-

idues, such as municipal solid waste use):
geothermal (use of naturally ocourring
steam and hot water); wind: and solar. Bio-
miass and geothermal account for most re-
newable electricity gemeration.

The most important long-term chal-
lenge facing renewable energy remains eco-
nomic. Renewable energy costs are often
greater than those of other energy sources.
However, these costs have declined sharply
In recent years, due to improved technolo-
gy. If this trend continues, renewable ener-
gy growth will accelerate. Ey AN, non-
hydropower renewable energy Is expected
1o account for 28 percent of total electrici-
Tty generation.

Transportation Energy Needs

il ks the nation’s largest source of
primary energy, serving almost 40 percent
of US. energy needs. In 2000, the United
States consumed an average of 195 mdllion
barrels of oil every day. Transportation fu-
els account for about two-thirds of our ofl
consumption, and the indusirial sector for
25 percent. Residential and commercial
uses, such as heating oil and propane—im-
portant fuels in the Northease and Mid-
west—aceount for most of the rest.

The share of oil in LS. energy supply
has declined since the early 1970s, the re-
sult of growth in other fuels, particularly
coal and nuckear. Per capita oil consump-
tiom, which reached a peak in 1978, has fall-
en by 20 percent from that level (Figure 1-4).

Figura 14
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In 2020, oil is projected (o aocount for
roughly the same share of LS. energy con-
surmiption as it does today.

The Undted States has been a net im-
porter of energy since the 1950s, and U S,
deperd on imports has gr harpl
since 1985 (Figure 1-5). Today, oil accounts
for 89 percend of net LS. energy imports.
Met oil imponts account for most of the rise
In energy imports since the mdd-1980s, and
have grown from about 4.3 million barrels
per day (bpe) in 1985 to 10 million bpd in
20000,

Wonld oil prices have been marked by
notable price volatility over the past sever-
al years. For example, the average initial
purchase price of crude oil rose from $8.03
a barrel in December 1998 to $30.30 a bar-
rel in November 2000, Spot prices mose
even higher. This dramatic price swing was
the product of several events. A series of
production cuts by the Organization of Pe-
trodenm Exporting Countries (OFEC) in
198 and 194 sharply cuntailed global ofl
supplies. At the same time. rebounding de-
mand for il in Asia following roughly two
years of economic weakness, and rapid
economic growth in the United States

Figure 1-5
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boosted oll plion and squeezed
supplies even further. By September 2000,
ol prices peaked as markets faced limited
supply of crede and petroleum products
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ahead of the winter season, when demarnd
I typically higher. In Decembser 2000, oil
prices. fell after the market absorbed the im
pact of a series of OPEC production in
CTEASES.

This recent price volatility illustrates
ithe effisct of intenmittent market power ex
erted by cartel behavior in a global petro
leam market. Moreover, prices are set ina
market whers supply is geographically con
centrated. Almost two-thieds of workd prov
en reserves are in the Middle East. Ele
where, Central and South America account
for 9 percent; Africa, T percent; North
America, § percent; Eastern Furope and the
formeer Soviet Union, 5§ perc

'ns

and produc
thon capacity and its periodic efforts win
Muence prices add to volatility in the mar
ket.

Oil prices are expected 1o remain high
through 200E, affecting the cost of transpor
tation, heating. electricity generation, and
industrial production. High oil prices mean
high prices for petroleum products
gasoline, diesel fuel, heating oil, propane,
and jet fuel. The summer 2001 base case av-
erage gasoline price from the Department
rgy Short-Term Energy Outlook is
$1.49 per gallon. However, prices have risen
more rapidly than anticipated s the re
port’s release, and a much higher summses
average in the range of $1.50 to S1.65 per
gallon is likely. Some areas have already ex
perienced gasoline prices above $2.00 per
gallon. Gasoline inventories going into the
driving season are projected to be lower
than last year, which could set the stage for
regional supply problems that once again
create significant price volatility in gasoline
markets.

Price Volatility in Gasoline Markets

During the eardy summer of 2000, low
Inventories set the stage for a gasoline price
rureup in the Midwest. Several pipeline and
refinery problems sent marketers scram
Tiling Foar limited supplies of both refomm
lated gasoline (RFG) and conventional gas
aline, driving prices up rapidly. In Chicago,
the spot price for blend stock for RFG, ex

clwding ethanol, doubled in about six weeks,

From B3 cenis per gallon on April 25 to $1.65
on June 7. Spot prices then fell back over
the: pext five weeks to 84 cents on July 12 as
extra supply began arriving. Retail regular
grade RFG prices in the Midwest rose from
$1.47 on April 24 1o just over $2.00 per gal
lon on June 14, before falling back to $1.43
by July 24, showing the typical tendency of

Because the Linited Seates isa
rasure ol producing reglon,
produsction costs are offen bigher
theans dn fredgn countries.
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retail prices (o lag spot price changes.

Refiners face additional challenges as
a result of various state and local clean fuel
requirements. for distinct gasoline blends
(“boutigue fuels”). These different require-
ments sometimes make it difficult, if not
Impassible, 1o draw on gasoline supplies
from nearby areas or states 1o meet local
needs when the normal supply is disrupted.

In 2000, very low inventories of gaso-
line and other refined products on the L5,
East and Gulf coasts increased the mar
ket’s susceptibility to extemal shocks, such
as operating problems in refineries or pipe-
lines, or short-term surges in demand. Last
winter, heating oll prices were at near-
record levels. During 2000, the federal gov-
ernment reduced the valnerability of the
Northeast o heating oil shortages, such as
thase experienced in January 2000, by cre-
ating a Z-million-barrel heating ol reserve
in New Jersey and Connecticut.

Becawse the United States is a mature
wil-producing region. production costs are
aften higher than in foreign countries, par
ticularly OPEC countries. In addition, ac-
oess [0 promising domestic oil reserves is
limited. LS. oil production in the lower 48
states reached its peak in 1970 at 5.4 mil-
lion bpd. A surge in Alaskan North Slope
oil production beginning in the late 1970s
helped postpone the decline in overall U5
|prodduction, but Alaska’s production
peaked in 1988 &t 2 million bpd, and fell to
1 million bpd by 2000. By then, US. total
il output had fallen to 5.8 million bpd. 39
percent below its peak.

By 2020, U5, oil production is pro-
Jected to decline from 5.8 to 5.1 million
bpd under current policy. However, oil con-
sumption is expected to rise to 258 million
bpd by 2020, primarily due to growth in
consumption of ransportation fuels. Given
existing law, production from offshore
sources, particularly the Gull of Mexico, is
jpredicied to play an increasingly important
role in the future, accounting for a project-
e high of 40 percent of domestic oil pro-
duction by 2000, up from 27 percent twoday.
‘Technological advances can mitigate the
decline in LS. ol production by enhancing
recovery from domestic oil reserves and

lowering production cosis.

Our projected growing dependence
on ol imports is & serious long-term chal-
lenge. U5, economic security and that of
our trading partners will remain closely
ted to global oll market developments.
Withowt a change in current policy, the
share of LS. oil demand met by net im-
poits is projected to increase from 52 per-
cent in 2000 to §4 percent in 2020. By 2020,
the oil for nearty two of every three gallons
of our gasoline and heating oil could come
from foreign countries. The sources of this
imported oil have changed considerably
over the last thirty years, with more of our
imports coming from the Western Hemi-
sphere. [espite progress in diversifying
our ol suppliers over the past two decades,
the LS. and global economies remain vul-
nerable toa major disuption of oil sup-
plies,

The Strategic Petraleun Reserve
(SPR), the federal government’s major tool
fior responding 1o oil supply disnupions,
has not kept pace with the growth in im-
poats. The number of days of net ol impost
protection provided by the Reserve de-
clined from 83 days of imports in 1992 w0 5
days of imponts today. Net domestic oil im-
poats have increased significantly since
1992, while the SPR's oil inventory actually
decresed.

Domestic oil supply cannot be in-
croased unless several access and infra-
structure challenges are sddressed. LS. re-
fining and pipeline capacity has not kept
pace with increasing demand for petroleum
products. Unless changes take place, the
net effect will likely be increased imports,
regionally tight markets, and circumstances.
in which prices for gasoline, heating ol
and other products rise independenty of
oil prices.

Greater price volatility for gasoline,
diesel fuel, heating oil, propane, and jet fuel
is likely to become a larger problem over
time, unless additional refining capacity
and expanded distribution infrastructure
can be developed at the same time cleaner
products are required. Increasing domestic
il production and reducing demand. par-
ticularly for transportation fuels, will re-
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quire adoprion of a comprehensive national
energy policy.

Atemnative Transportation Fuels

Development of aliernative fuels such
as ethanol and other biofuels (liquid fuels
derived Trom organic matter, such as
craps), natural gas, and electricity, can help
diversify the transportation sector that is so
wesliant on oil,

Ethanel, a bifued hased on starch
craps such as corn, is already making a sig
mificant contribution to ULS, energy securi
ty, displacing more oil than any ofber alter
watives fuel. Othesr biofuels, such as biodie

tribution

The success of the federal alternative
fuels program has been limited, however.
The program focuses on mandating that cer-
tain fleet operators purchase aliernative fu
eled vehicles. The hope was that this vehi
cle purchase mandate would lead 0 ex
panded wse of alternative fuels. That expec
tation has not been realized, since most
Heet operators purchase dual fueled vehi
cles that operate on petrobeum meotor fuels.
Reforms to the federal altemative fuels pro
gram could promote alternative fuels use,
such as expanding the development of an
alternative fuels infrastruciure.

sel, which can be made from soybean,
wanola oils, animal Fats, and vegetable ails,
are making an increasingly impontant con

ommendations
v Challe
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# The NEPD Group recommerds that the President issue an Executive Order to di
rect all federal agencies to include in any regulatory action that could significantly and
adversely affect energy supplies, distribution, or use, a detailed statement one (1} the
energy impact of the proposed action, (2} any adverse energy effects that cannot be
avoided should the proposal be implemented, and (3} alternatives to the proposed ac
tion. The agencies would be directed to include this statement in all submissions to the
Dffice of Management and Budget of proposed regulations covered by Executive Or
der 12866, as well as in all notices of proposed regulations published in the Federal
Register.

# The NEPD Group recommerrds that the President direct the executive agencies to
work closely with Congress o implement the legislative components of a national en
ergy policy.

# The NEPD Group recommends to the President that the NEPD Group continue o
work and meet on the implementation of the National Energy Policy, and 10 explore
other ways o advance dependable, affordable, and environmentally responsible pro
duction and distribution of energy.

Nowe: All recommendarions fn this report are subject to execetion in accordance with applica
dile fave. Logistarion woedd be sovgplit where neededl Alsa, any recommendations that invodve
Foreign eounivies would be execeted in accordance with the customs of international

o . including appwopriate dipl i Ration
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Senator INHOFE. I have also noticed attitudes changing. I can re-
member back when people were marking in protests at various nu-
clear opportunities they would see and now they realize all of a
sudden that each year the U.S. nuclear powerplants prevent 5.1
million tons of sulfur dioxide, 2.4 million tons of nitrogen oxide,
and 164 million metric tons of carbon from entering the Earth’s at-
mosphere. Furthermore, as a former insurance executive, I think
Price-Anderson as an insurance program is a good deal for the pub-
lic. For over 45 years, we have seen this provide immediate and
substantial private compensation to the public in the event of a nu-
clear accident, the case in point being Three Mile Island, how well
that went in terms of compensation. It provides coverage for pre-



16

cautionary evacuations and out of pocket expenses, it has reduced
delays often inherent in tort cases and I think we all understand
that, it has consolidated all cases into a single Federal court.

Price-Anderson’s renewal enjoys bipartisan support. This Admin-
istration is for it, the past Administration, the Clinton Administra-
tion, was supportive of it, the House has already passed it by voice
vote, and we need to get something happening here in the Senate
so that we can ensure we have that opportunity.

While I understand the chairman and others have concerns
about Price-Anderson, I think it is really necessary that we do
something and this is a good start, Mr. Chairman. For all the wit-
nesses on the first and second panel, I am hoping you will be think-
ing about an answer to the question as to what is going to happen
if we do not reauthorize Price-Anderson; what is going to happen
to our Nation, who is now dependent upon nuclear energy for 20
percent of its energy if we don’t have nuclear energy, and I think
that would be the result; so I think these questions have to be an-
swered by all the witnesses that come forth. We look forward to
those answers.

Senator JEFFORDS. Senator Voinovich?

OPENING STATEMENT OF HON. GEORGE V. VOINOVICH, U.S.
SENATOR FROM THE STATE OF OHIO

Senator VOINOVICH. Mr. Chairman, I am pleased we are having
this hearing today on the reauthorization of the Price-Anderson
legislation. As you know, I have introduced the bill to reauthorize
Price-Anderson, Senate 1360, and that bill is cosponsored by Sen-
ators Smith and Inhofe, the Ranking Members of both the full and
subcommittee. I really appreciate their support for that legislation.

Mr. Chairman, as you know, this law was first passed back in
1957 and has been renewed three times since. The current version
expires on August 1 of this year and it is important that this legis-
lation which provides the insurance program for commercial nu-
clear powerplants and the Department of Energy facilities be
passed as soon as possible. I am pleased that the House of Rep-
resentatives passed their version of the bill on November 27 and
as I say, I hope we can move quickly to reauthorize it.

I think it’s important to note that during the previous Adminis-
tration, both the Department of Energy and the Nuclear Regu-
latory Commission issued reports to Congress recommending reau-
thorization of Price-Anderson, both Republicans and Democrats.
The report also called for doubling of the annual premium paid by
nuclear reactors from $10 million to $20 million. This recommenda-
tion was made prior to the relicensing process and at that time, the
NRC projected that up to half of the nuclear energy reactor fleet
would retire instead of being relicensed. However, thanks to the
regulatory improvements made to the process largely due to the
oversight of this subcommittee under the chairmanship of Senator
Inhofe, the NRC believes that most of our nuclear reactors will be
relicensed so that many they anticipated going out at one time are
being relicensed.

As a result, the NRC issued a statement last year revising their
projections and recommending that the annual premium not be in-
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creased from $10 million to $20 million but rather, remain at $20
million.

Mr. Chairman, currently nuclear energy provides approximately,
as you pointed out, 20 percent of our energy needs while fossil fuels
such as coal and natural gas provide the bulk of the remainder.
Coal and nuclear power have been, in my opinion, inappropriately
demonized over the last few years but the fact of the matter is that
they are both efficient and cost effective sources of energy. As you
point out, they contribute substantially, particularly in the north-
eastern part of this country, to providing their energy needs. One
thing we need to reiterate over and over again with nuclear power
is that it is very friendly to the environment. In fact, in terms of
emissions, it is zero.

Like many of my colleagues, I support investing in renewable en-
ergy. As a matter of fact, in the Murkowski energy bill, of which
I am a cosponsor, the first title is “Energy Conservation,” and the
second is “Renewable Energy.” We provide over $5 billion for en-
ergy efficiency activities and $1.3 billion for renewable fuels. I
think we have to understand though that nevertheless, wind and
solar currently provide less than one-tenth of one percent of our en-
ergy. I keep hearing over and over again that windmills and the
sun are going to be able to take care of our current and future
needs, when currently they only make up one-tenth of one percent
of provision of our energy needs. Even with significant investments,
these sources would not come close to meeting our growing energy
demand or replace our current energy resources.

I think last night Senator Kerrey was on talking about his bill.
He admitted before these renewables become a reality, it will be 10
to 15 years before they will make any kind of real dent in providing
us energy. It is extremely important that we maintain and expand
nuclear power if we are going to meet our current and future en-
ergy needs.

I think Senator Inhofe said it well, we need coal, we need nu-
clear, we need gas, all of these sources of energy and renewables
if we are going to provide for our current needs and also our future
needs. Mr. Chairman, this legislation is fundamental to our main-
taining and expanding nuclear power; it’s fundamental to providing
insurance for the Department of Energy.

Mr. Chairman, now that you’re here, I want to say I appreciate
your holding this important hearing. I realize that you have issues
regarding the status of Yucca Mountain which we are going to be
hearing a lot more about during this year, but I appreciate your
willingness to separate the renewal of this relatively noncontrover-
sial program from the larger issue of waste storage.

Thank you.

OPENING STATEMENT OF HON. HARRY REID, U.S. SENATOR
FROM THE STATE OF NEVADA

Senator Reid [assuming the chair]. I would like to express my ap-
preciation to the full committee chair, Senator Jeffords, for starting
this meeting. Senator Daschle and I were asked to come to the
White House this morning and we just finished that meeting. I ap-
preciate everyone’s patience and being here.
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I would just say to my friend, Senator Voinovich, that this hear-
ing has nothing to do with Yucca Mountain but it has everything
to do with some of the things about which you spoke, and that is
the future of energy generation in this country. Even though the
amount of energy produced by alternative forms is very small, one
reason is we have really been no help to these alternative energy
production units and hopefully, we can be more help in the imme-
diate future to get that figure up where it’s with geothermal, with
wind, with the sun and some of the other alternative energy, and
we can do a better job there than we have done as a Congress in
helping those industries.

As many of you know, Price-Anderson has been with us for a
long time. The Act was first established almost 50 years ago and
I think it was for two purposes: first, to allow for commercial use
of nuclear energy by providing liability certainty to a complex, un-
tested technology; and second, to ensure compensation to the public
in the event of an accident. We all agree it has performed the first
function quite well, but that was easy. The second is the one we
must address and it’s a challenge. I don’t think we can shrink from
that responsibility.

The builders of the Titanic told people it was unsinkable. Only
when the boat was in the water did its vulnerabilities appear ap-
parent. Thankfully, Price-Anderson’s ship has not been put to a
test yet and I hope it never is, but we must prepare for that possi-
bility. It is our job to make sure we don’t skimp on the legislative
lifeboats.

So what should we do? The nuclear power industry went through
its troubled teenage years during the 1970s and maybe even during
the 1960s, moved through adolescence and has now settled into a
comfortable middle age. It no longer needs the Federal Government
to nurture it.

Over the years, Price-Anderson has shifted more to fulfilling the
second goal, providing the public with compensation in the event
of a catastrophic nuclear accident. The law has become an up-
graded Model T with original parts and newfangled additions that
simply don’t match. What we really need now is a brand new vehi-
cle, one that is designed using today’s understanding to secure to-
morrow’s energy industry. Generation and selling of electricity are
very different than 50 years ago. That is for better or worse, but
we now have unregulated electricity markets in some States where
competition is keen and consumers are no longer captive to rate
monarchies. A new electricity market demands a new Price-Ander-
son system. This isn’t easy.

The basic problem appears to be that the cost of an accident
would be just too big and how big, the General Accounting Office
reported in 1986 that the cost could be in the tens of billions or
even in the hundreds of billions of dollars, depending on which way
the wind is blowing. There can be no doubt that without some form
of insurance, no nuclear powerplant has the assets to cover the cost
of a truly catastrophic accident. The utility would simply go bank-
rupt first.

Unfortunately, even after 50 years the private insurance indus-
try still is only willing to insure a nuclear powerplant for a few
hundred million dollars, much less than the likely cost of an acci-
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dent. The bulk of the Price-Anderson insurance comes from the in-
dustry’s promise to share the burden in cost, up to $9 billion, in
the event of an accident. That’s like promising to pay your health
insurance premiums only after you've been diagnosed with a debili-
tating disease, a disease that will keep you bedridden for years, un-
able to work or otherwise take care of yourself. No insurance com-
pany would be willing to let you get away with that and we cannot
allow nuclear powerplants to operate without adequate insurance.
It’s as simple as that.

The question we then have to ask is how can we fill the void left
by the private insurance companies and insure nuclear power-
plants for a reasonable sum in a way that is both fair to potential
accident victims and guarantees payment in the event of an acci-
dent. Perhaps the first question is why we should do this when we
don’t do it for other industries? Maybe the market decision not to
insure nuclear powerplants adequately means nuclear powerplants
shouldn’t be built, especially now that other safer, alternative en-
ergy sources are available. Today, our witnesses will address these
and other issues.

I would say to my colleagues on the subcommittee that we have
a vote right after noon. We're starting the second session of the
107th Congress and we will have a vote right after that which
means we will have to finish here shortly after noon. So I say to
all witnesses we have asked that you limit your statements to five
minutes and I would ask my colleagues to be somewhat conserv-
ative, as you always are, but this time in your questions.

[The statement of Senator Smith follows:]

STATEMENT OF HON. BoB SMITH, U.S. SENATOR FROM THE STATE OF NEW
HAMPSHIRE

Good morning, and thank you all for coming here today for a hearing on the reau-
thorization of Price-Anderson. As you all know, Price-Anderson first became law in
1957 in order to provide immediate compensation in the event of a nuclear accident.

After being reauthorized three times, the Act is set to expire this August. I have
joined Senators Voinovich, Inhofe and Crapo in introducing a bill that will again,
reauthorize the statute.

I am a strong supporter of Price-Anderson because I believe that it is the best
mechanism for providing the highest level of compensation in the shortest period
of time; without having to put victims through an arduous and protracted legal
process.

On top of all of that, it is the best deal for the tax payer.

With Price-Anderson—if there were a major nuclear accident up to $9.5 billion,
under current law, would be provided in compensation to the victims, not by the
government, but by private insurers and the nuclear industry—without having a
lengthy judicial process to determine liability or culpability.

The law requires the insured and the insurers to waive most standard legal de-
fenses—fault does not need to be established.

Absent Price Anderson, victims would have to rely on the tort system—and dam-
ages would effectively be limited by the assets of a company. Bottom line is that
there would be less money available and it would take years for the dollars to work
their way through the courts and into the hands of those who need immediate as-
sistance.

And when you do finally get out of the courts - check your pockets, because the
lawyers will have gotten their share and probably a good chunk of your share. In
all probability, while we are waiting for the courts to act, it is likely that the tax-
payer, via Congress, would already have stepped in and provided whatever financial
assistance was needed—the events of September 11, showed how quickly Congress
can act in such a disaster situation.

To put the $9.5 billion into historical perspective:
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¢ In the nearly 45 years of Price-Anderson, the most widely known payout under
the law was with Three Mile Island - certainly a major event -

» That pay-out totaled $70 million—even when adjusted for inflation, it barely
makes a dent in what funds are available

Certainly Price-Anderson is a good deal, both for the taxpayers and for anyone
seeking damages.

I understand that there are those who simply do not like nuclear energy and will
see the Price-Anderson debate as a means stop nuclear power. I do respect the
rights and integrity of those who hold this view.

But, I believe that there are enormous benefits to nuclear power—the majority of
energy generated in New Hampshire comes from nuclear.

Seabrook has proven to be a safe, reliable source of power - on top of that, it is
emissions free.

I have spent the better part of two years working with a number of stakeholders
to come up with a bipartisan plan for reducing our utility emissions without compro-
mising our long-term energy security.

Nuclear power allows us to safely generate enormous amounts of energy at low
cost and with zero emissions—it must be a part of any reasonable energy plan.

And that means that we should not be discouraging the development of new, safe
nuclear technologies.

If we do not reauthorize Price-Anderson, we effectively kill those promising tech-
nologies that are the next generation of emissions-free power production.

As we do look at reauthorization, there are a number of questions that should be
debated. For instance, looking forward, how do we treat new modular technologies
that are not that far down the road? Should we adjust insurance coverage and the
retrospective premiums?

Our witnesses have raised a number of questions, concerns and ideas as we look
toward reauthorization—and I look forward to the discussion of those ideas this
morning.

I want to thank you again for coming here today and I do look forward to hearing
your testimony.

Senator REID. Our first witness is William F. Kane, Deputy Ex-
ecutive Director for Reactor Programs, United States Nuclear Reg-
ulatory Commission.

Senator Inhofe, the first vote will be a live quorum to my under-
standing.

Please proceed, Mr. Kane.

STATEMENT OF WILLIAM F. KANE, DEPUTY EXECUTIVE DI-
RECTOR FOR REACTOR PROGRAMS, UNITED STATES NU-
CLEAR REGULATORY COMMISSION

Mr. KANE. Mr. Chairman, members of the subcommittee, I am
pleased to appear before you today to present the views of the Nu-
clear Regulatory Commission on extending and amending the
Price-Anderson Act.

As requested by the committee, I have a short oral statement
that I will present and ask that the Commission’s prepared testi-
mony be made a part of the hearing record.

Senator REID. That will be the order.

Mr. KANE. Seated with me at the table is Joseph Gray, Associate
General Counsel for Licensing and Regulation.

I am here to deliver the strong and unanimous recommendation
of the Commission that the Price-Anderson Act be renewed. How-
ever, I would like to point out that the Commission’s primary con-
cern is public health and safety. We are not a promotional agency.
Our mission is to ensure the safe use of nuclear power and nuclear
materials. Nonetheless, it remains important to assure that if an
improbable accident should occur, the means are provided to care
for the affected members of the public.
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As you know, Congress first enacted the Price-Anderson Act in
1957 and its goals were then, as now, one, to ensure that adequate
funds would be available to the public to satisfy liability claims in
a catastrophic nuclear accident and two, to permit private sector
participation in nuclear energy by removing the threat of a poten-
tially large liability in the event of such an accident.

On original passage, the Congress provided the term during
which the Commission could extend the Price-Anderson coverage to
new licensees and facilities. When that term expired, the Congress
then and repeatedly since decided that the Nation’s energy policy
would be served by extending the Price-Anderson Act so that the
coverage would be available for newly licensed reactors. This action
assured protection of the public and preserved the option of private
sector nuclear power.

I would note that Price-Anderson coverage for currently licensed
nuclear powerplants is granted for their lifetime and does not ex-
pire in 2002. Thus, Price-Anderson coverage will continue for liabil-
ity claims resulting from an accident at those facilities.

While Congress has amended the Price-Anderson Act, it has done
so cautiously so as to avoid upsetting the balance of obligations be-
tween operators of nuclear facilities and the United States Govern-
ment. Perhaps the most significant amendments to date were those
that effectively removed the United States Government from its ob-
ligation to indemnify reactors and instead place that burden on the
nuclear power industry. Today, commercial insurance and the reac-
tor retrospective premium pooled together would make available,
as noted earlier, over $9 billion to cover any personal or property
harm to the public caused by an accident.

In 1988, as mandated by Congress, the NRC issued a report on
the Price-Anderson Act that included an update on legal develop-
ments and events pertaining to the nuclear insurance and indem-
nity in the last decade. In that report, the Commission rec-
ommended that Congress renew the Price-Anderson Act because it
provides a valuable public benefit by establishing a system for the
prompt and equitable settlement of public liability claims resulting
from an accident. This remains the strong position of the Commis-
sion.

Also, having noted that substantial changes in the nuclear power
industry had begun and could continue, the Commission rec-
ommended renewal of the Act for only 10 years so that any signifi-
cant evolution in the industry could be considered when the effects
of ongoing changes could be clear.

Finally, the Commission recommended that Congress consider
doubling the annual retrospective premiums installment because it
then appeared likely that in the coming decade a number of reac-
tors would permanently shut down, thus reducing the amount of
funds available to the retrospective premium pool.

Further developments in the electric generation industry since
the report such as extending the operating life for most if not all
of the currently operating reactors and the possibility that some
companies may submit applications for new reactors or complete
construction of reactors that have been deferred led the Commis-
sion to reassess this recommendation. As noted earlier, the Com-
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mission does not now believe that there is a justification for raising
this maximum annual retrospective premium.

In conclusion, I would note to date the United States Govern-
ment has not paid a penny in claims against nuclear powerplant
licensees. In the event a serious accident were to occur, over $9 bil-
lion would be available to pay compensation for any personal injury
or off-site property damage. Money will come from insurance poli-
cies bought by the industry and from retrospective premiums. If
those funds were inadequate, Congress would be called upon to de-
cide what action is needed to provide assistance to those harmed.
We believe the public is protected by this broad base of prompt
funding.

The Price-Anderson Act further aids the public by channeling li-
ability to the licensee establishing a single Federal form for all
claims, eliminating the need to prove fault, requiring waivers of
other significant defenses, making prompt settlements possible and
if litigation is needed, establishing legal management processes to
assure fairness and equity in distribution of damage awards.

The Commission reiterates its support for reauthorization of the
Price-Anderson Act.

Thank you, Mr. Chairman. I welcome your comments and ques-
tions.

Senator REID. Mr. Kane, you work with reactors, that’s your job.
In your experience, have you known of any other businesses where
the Federal Government, in effect, provides for the liability of any
harm caused by the business?

Mr. KANE. The short answer is “no.”

Senator REID. I don’t either and that’s the problem I have. I am
not opposed to looking at further generation of nuclear power but
I think we have to have a lot of questions answered before we do
that, one of which would be why do we treat this industry different
than any other that I am aware of. That is a question I thought
you might have an answer for me.

Senator Inhofe?

Senator INHOFE. Thank you, Mr. Chairman.

Mr. Kane, I'd like to address a couple of the hysterical things
that come up because I know there have been studies that have
been conducted by the NRC responding to some of the accusations
that talked about consequences such as some have recently re-
ferred to thousands of deaths and about $600 billion in damages
projected from the 1982 Sandia National Lab study. That was 20
years ago and it’'s my understanding that there has been some
evaluation of that. How would you react to that now, 20 years
later, as to how authentic those estimates would be?

Mr. KANE. You have to appreciate what the report was designed
to do at the time. It’s a siting study report and it made a number
of assumptions that were somewhat generic and applied them to all
sites to get a comparison of various sites.

It didn’t take into account some of the tools and technology that
we use today in terms of evaluating risk such as new reg 1150
which has updated many of those assumptions including the source
term which is a very significant contributor. At the time it was pro-
duced, it was useful in terms of comparison of sites but to get into
looking at specific damage at a particular site, one would have to
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take into account the operating features of the reactor at that site
and also the off-site preparedness and the environment sur-
rounding the site.

Senator INHOFE. So you don’t think it’s really appropriate today
to use that 20-year-old study?

Mr. KANE. We do not.

Senator INHOFE. In recent months, there have been reports from
the so-called Tooth Fairy Project that alleges finding levels of this
Strontium 90 in teeth collected from people living around a nuclear
reactor. There has been a study on this too, is that correct?

Mr. KANE. That’s correct. We have looked at it and I can give you
a high level response.

There are a number of concerns that we had with that study. We
would not support the results of that study. The amount of Stron-
tium 90 that is released from nuclear plants is very, very low com-
pared with that which was associated with background as a result
of atomic bombs or atmospheric testing, as I should more accu-
rately describe it, elsewhere.

Senator INHOFE. Thank you, Mr. Kane.

Senator REID. Senator Voinovich?

Senator VOINOVICH. Mr. Kane, what if we don’t reauthorize
Price-Anderson? If it’s not done this year, what impact will it have?

Mr. KANE. That’s a somewhat difficult question for me to answer.
Obviously as noted earlier, it would not impact those currently op-
erating facilities. My sense is, and I have to put this in the context
of we’re not a promotional agency, but my sense is that it would
have an impact on the future development of new powerplants.

Senator VOINOVICH. Senator Jeffords, when he was here, in his
opening statement indicated that we never used Price-Anderson.
Didn’t we use Price-Anderson at Three Mile Island?

Mr. KANE. Yes. We have never used the retrospective payments
portion of Price-Anderson but the insurance industry has paid
claims. I think the witness from ANI can probably give you a better
update but it’s on the order of $200 million cumulative overall and,
he can probably provide you better information than I could, I un-
derstand around $70 million at TMI.

Senator VOINOVICH. So the retrospective thing never came in, the
insurance they had on those facilities took care of the damages?

Mr. KANE. That’s correct, primary insurance.

Senator VOINOVICH. Thank you.

Senator INHOFE. Mr. Chairman, would it be all right if I inter-
rupt at this point? Senator Smith he was not going to be able to
be here unfortunately and asked that I ask unanimous consent
that his statement be included in the record immediately following
our opening statements.

Senator REID. That will be the order.

Mr. Kane, do you know of any future development planned for
nuclear powerplants as we speak?

Mr. KANE. We have had a number of discussions as we do in
terms of trying to prepare a budget for the Congress and there
have been discussions.

Senator REID. With whom?

Mr. KANE. For example, the Pebble Bed reactor, which is a mod-
ular type.
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Senator REID. Where is that?

Mr. KANE. It’s not sited anywhere in this country. South Africa
is looking at it, the Germans have looked at it and I believe the
Chinese have looked at it.

Senator REID. Do we have any control over what they build in
South Africa or China?

Mr. KANE. No, we do not.

Senator REID. Why are you having discussions on these plans?

Mr. KANE. It’s with respect to potentially siting them in this
country.

Senator REID. Do you know where?

Mr. KANE. At this point, no.

Senator REID. It’s my understanding that the Nuclear Regulatory
Commission recommended raising the retrospective premium to
$20 million from $10 million and now you don’t think that’s appro-
priate. Why?

Mr. KANE. The logic in that was that as we made our rec-
ommendations in 1998, the status of the industry was such that
they were forecasting plant shutdowns and decommissioning. In
the intervening several years, that has turned around rather dra-
matically such that some of those facilities that were forecast to be
shutdown are not at this point, but are going for license renewals
for an additional 20 years beyond the 40-year license. The most re-
cent projections that we have by assessing the industry is that
most, if not all, of the current reactors will apply for plant life ex-
tension.

To complete the answer, the $20 million was in consideration of
the fact that there may be a reduction in the pool.

Senator REID. Thank you very much for being here today. We ap-
preciate it. You are excused now.

We are going to hear now from a panel that we are anxious to
hear. We are going to hear first from Christie Brinkley, a member
of the board of directors of the STAR Foundation, a group which
opposes reauthorization of Price-Anderson. We will hear from Peter
Bradford who teaches and consults in regulatory practices and pro-
cedures in the United States and abroad and was a member of the
United States Nuclear Regulatory Commission. Dan Guttman will
also appear before us, who teaches and is an attorney in private
practice with substantial experience in the public and private man-
agement of the electric utility industry. John L. Quattrocchi is Sen-
ior Vice President, Underwriting, American Nuclear Insurers.
Marvin Fertel is Senior Vice President, Nuclear Energy Institute,
a professional association representing the nuclear power industry.

Ms. Brinkley, we are happy to have you here. Please proceed.

STATEMENT OF CHRISTIE BRINKLEY, BOARD MEMBER, STAR
FOUNDATION

Ms. BRINKLEY. Mr. Chairman, members of the committee, I
thank you for the opportunity to appear here today.

My name is Christie Brinkley and I am a member of the STAR
Foundation based in East Hampton, New York. It’s an environ-
mental organization which my husband, Peter, and I joined after
we learned we were raising our three children in the cross-hairs of
several very old and troubled nuclear reactors. We decided we had



25

to learn everything we could about the Oyster Creek reactor to our
south, the Indian Point Reactor to our west and the Millstone Re-
actor to our north. Millstone is just 11 miles off the shores of Long
Island which we call home and that puts us just one mile too far
away for an evacuation plan.

Amongst many things we learned was that a lot has changed
since those reactors were built. For one thing, they are now over
24 million people living within the triangle defined by these three
nuclear powerplants.

After the terrorist attacks on September 11, like many Ameri-
cans, my husband and I became concerned about the safety of our
family and our friends, and our country and we attended public
meetings with local emergency officials where many questions were
asked. How can we protect our children in the event of a nuclear
emergency? What if it happens at night while we'’re sleeping? What
if it happens while our kids are at school? How will we be notified
to take shelter or should we evacuate? Is it even possible to evac-
uate densely populated areas like Long Island or New York City
where there are few and highly congested roads and bridges and
tunnels? No clear answers were provided. Unfortunately today
these questions are no longer abstractions given that highly de-
structive acts of terror have become a reality in the United States.

Today, this Senate committee is addressing a law that deals with
how Americans are going to be compensated after a major nuclear
accident. Before I go any further, I just have to say what I think
we all know in our hearts that no one could ever truly be com-
pensated for the loss of a loved one, a birthplace or your health,
your hometown, your way of life or peace of mind. This discussion
today is really about an industry owning up to its responsibilities.

I am not an expert on the Price-Anderson Act but what I do
know leaves me filled with questions and concerns. One half of all
of Americans, 145 million people, live within a 50-mile radius of a
nuclear powerplant. I'll bet they’d be interested to know if they
took out their homeowners insurance policy, they would see in
plain black and white—I have one right here—that their policy ex-
cludes them from coverage in the event of a nuclear accident. You
can get coverage against a meteor hitting your home but not one
private insurance company in America will cover you against a nu-
clear event.

Since you can’t get private insurance coverage, we're supposed to
be compensated under the Price-Anderson Act which arbitrarily
sets a limit of $9.4 billion for compensation of damages in the event
of a nuclear catastrophe. It’s abundantly clear radiation from a nu-
clear accident does not follow arbitrary rules that say, dangerous
contamination will just travel ten miles and then stop.

The STAR Foundation and numerous groups around the country
have repeatedly asked the NRC for several years to expand its
evacuation zone beyond 10 miles to protect Americans but to no
avail. This arbitrary $9.4 billion limit doesn’t even match with re-
cent damage estimates done for the Nuclear Regulatory Commis-
sion.

A study developed for the NRC by Brookhaven National Labora-
tory in 1997 reported that a spent pool fuel fire could contaminate
a large area, cause thousands of fatal cancers and could cost about
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$59 billion in property and economic loss. With your permission I
would like to place this study in the record of the hearing.

Senator REID. Without objection, that will be the order.

[The referenced document appears in the hearing appendix.]

Ms. BRINKLEY. I would also like to take this opportunity to re-
mind you that the impetus for the Price-Anderson Act was WASH
740, a 1957 study more commonly referred to as the Brookhaven
Report which established that a nuclear plant accident could incur
up to $7 billion in property damage alone, aside from payments for
loss of life and injuries. That’s $7 billion 1957 dollars. Using the
U.S. Government calculations for inflation, that $7 billion is equal
to $45 billion in today’s dollars and a lot has changed since 1957.

Unlike private insurance companies, reactor owners do not have
to come up with over 95 percent of the $9.4 billion they are sup-
posed to pay out until after a nuclear accident occurs. This means
that the nuclear industry only has to show a source for less than
3 percent of that $9.4 billion. That’s like taking out a million dollar
insurance policy from an insurance company that can only show as-
sets of $20,000. Why doesn’t the Price-Anderson Act require the
nuclear industry to keep the full $9.4 billion untouched, excuse the
expression, in an ironclad lockbox.

After September 11, our world has unfortunately become a more
dangerous place. Nuclear power stations are now frequently re-
ported as being prime targets for terrorists. It is my understanding
that the Price-Anderson Act excludes acts of war from coverage
from nuclear accidents. Our President has declared that America
is at war against terrorism. Does that mean that if there is a ter-
rorist attack against a nuclear facility, Americans won’t get any-
thing, not even the paltry, arbitrary amount provided for in the
Price-Anderson Act as currently written? Why is the limit on liabil-
ity set by the Price-Anderson Act not based on official estimates of
damage? What guarantees do we have that the nuclear industry
will come up with the necessary funds if such a terrible event
arises?

If the nuclear industry can’t come up with the funds to com-
pensate victims, the burden of payment falls on the American peo-
ple, the taxpayer. Is it really fair or reasonable for the taxpayer to
be stuck with the cost of a major nuclear accident? In this increas-
ingly dangerous world, can we even afford to bear the cost of nu-
clear power stations and their potential consequences?

England, Germany and Sweden have decided they cannot and
are phasing out nuclear power for safer, cleaner energy alter-
natives. I hope the committee will find the answers to these ques-
tions and seek reasonable solutions. I hope and trust that this com-
mittee will also help ensure that the risks and consequences of
such terrible acts are minimized. For this reason, I extend my
thanks to Senator Clinton from my home State of New York, Sen-
ator Reid and Senator Lieberman for introducing the Nuclear Secu-
rity Act which strengthens safety protection and emergency re-
sponse near nuclear powerplants. I would like to urge all the U.S.
Senators to join them and support this important piece of legisla-
tion.
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Once again, I wish to thank Senator Reid and the members of
the committee for allowing me the privilege of appearing before you
today.

Senator REID. We appreciate your testimony. If you would re-
main seated, we may have some questions for you when we finish.

Mr. Bradford?

STATEMENT OF PETER BRADFORD, VISITING LECTURER,
YALE UNIVERSITY

Mr. BRADFORD. Thank you very much for the invitation to testify
regarding the renewal of the Price-Anderson Act in the context of
competitive electric markets.

Aspects of the law have provided for a system of self-insurance
by the nuclear industry for 45 years. While these provisions can
and should be strengthened to assure funding in the event of a se-
rious nuclear accident, the underlying concept of that part of the
law is sensible.

However, the electric industry has changed significantly since
Congress last renewed Price-Anderson, since my own term on the
NRC and since I last testified before this committee on that subject
in 1985. These changes undermine the wisdom and the fairness of
applying the liability limitation provisions to new nuclear units and
perhaps also to units whose license life is extended beyond its origi-
nal term.

One change of note in recent years is that virtually no imported
oil is now burned to generate electricity in the United States. Con-
sequently, nuclear energy, while still a hedge against air pollution,
does nothing to reduce U.S. oil import dependence or vulnerability.

However, the most significant change is the opening of the elec-
tric power market to competition among all forms of power genera-
tion. A national policy requiring competitive electric power supply
was achieved through the enactment of the Energy Policy Act of
1992 and through subsequent proceedings of the Federal Energy
Regulatory Commission. Pursuant to this national policy, all pow-
erplants should now have an equal opportunity to sell into the
wholesale electric market based on their costs and other operating
characteristics.

The basis for this policy was Congress’s belief that marketplace
competition will produce lower prices and greater customer satis-
faction than did the powerplant selection process based on utility
and governmental forecasts that prevailed when Price-Anderson
was enacted and renewed.

In a competitive power generation market, capacity from nuclear
plants must compete with capacity from fossil fuels and from re-
newable resources, none of which enjoy any type of federally man-
dated liability limitations. Under these circumstances, the liability
limitation has two anticompetitive effects, first, new nuclear capac-
ity appears cheaper than it really is relative to other sources or for
that matter, relative to an investment in energy efficiency. This is
because its cost of capital does not reflect the risk of having to pay
for damages in excess of $9 billion when estimates of worst case
accident or sabotage scenarios are much higher than that.

Second, any nuclear design that is truly inherently safe—op that
is least incapable of doing more than $9 billion in damage does not
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enjoy the benefit of its improved safety and competition with those
nuclear plants that do benefit from the liability limitation. Indeed,
the liability limitation ultimately is less a subsidy of nuclear power
than of nuclear catastrophe. As such, it removes market incentives
for remote siting, underground siting and inherently safe designs.
Companies offering designs that have such advantages would be
well advised to disavow the liability limitation and thereby avoid
the public skepticism that it engenders.

The risk of an accident that exceeds $9 billion in damages is in
no way diminished by the Price-Anderson Act. The Act merely re-
quires that whatever that risk is, it will be borne either by those
who suffer the damage or by the Nation’s taxpayers.

In the wake of September 11, the possibility of a disaster involv-
ing nuclear energy and costing many times $9 billion is clearly not
as low as we had thought. Rather than underwrite industry cost
in the event of such an accident, it would seem far wiser for Con-
gress to adopt a framework that encourages the deployment of en-
ergy sources conceivably including inherently safe nuclear sources
that do not carry with them the potential for inflicting such large
damages.

No connection exists between the upper limit on liability and the
more desirable features of Price-Anderson. Removal of the limit
coupled with the provision extending the retrospective annual pre-
mium until all damages had been paid would provide more assur-
ance to the general public than the present law. Indeed, most of
the witnesses who testified in favor of Price-Anderson renewal in
the House last year made little or no mention of the liability limit
for nuclear powerplants. Their testimony urged retention of the
mutual insurance scheme and other aspects of the law. If they saw
Price-Anderson as essential to future nuclear plants, to nuclear re-
licensing, to increasing the licensed output of existing nuclear
plants, they did not say so. Even the two witnesses who endorsed
the liability limit offered no proof that it is still needed to encour-
age future nuclear construction.

The most vehement claim that the liability limit is essential to
the future of nuclear power was made by a witness opposing re-
newal of Price-Anderson. The fact is that other industries—marine
oil transport comes to mind—are required to provide a mutual in-
surance framework independent of any liability limit that may
exist and the Price-Anderson mutual insurance requirement need
not be modified if the liability limit were removed.

The Price-Anderson limited liability principle was originally
adopted as part of a clear congressional bargain that included de-
tailed requirements for public participation in the nuclear licensing
process. Over the years those protections have been substantially
eroded, usually on the basis of arguments that nuclear technology
had substantially matured and no longer required so great a set of
intervenor protections.

Furthermore, probabalistic risk assessment has been introduced
into many aspects of nuclear regulation. Again, based on the ra-
tionale that the technology and risk assessment methodology have
matured to an extent now adequate to provide informed judgment
about accident vulnerability.
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What then are we to make of continued insistence on liability
limits? Can it really be that all of this maturing, all of this in-
creased database only counts when it is being used to reduce as-
pects of NRC safety oversight, that it counts for nothing in the con-
text of reconsidering the liability limit?

Such a result is indefensible. If the technology is mature enough
to cut public hearing and information rights to the vanishing point,
if it is mature enough to circumscribe regulatory scrutiny with
probabalistic risk assessment, then it is too mature to need a limi-
tation on its liability for catastrophic accidents.

The justification for the limit dates from a time when other alter-
natives to fossil fuels did not exist. Now, however, at a time when
competitive markets are actually providing as many or more re-
newable megawatts per year worldwide as new nuclear powerplant
megawatts, this argument is out of date. If nuclear law is to be up-
dated as industry witnesses urged, to take account of changes in
the 1990s, then Congress should take all of those changes into ac-
count. Congress should let nuclear power compete within a frame-
work that will reward its safest designs to the fullest. Congress
should not continue a framework that encourages facilities with a
remote potential for extreme catastrophe to substitute for facilities
that can provide or conserve energy in safer ways.

At the very least, those who support renewal of the liability limi-
tation can hardly oppose measures providing support for renewable
energy and energy efficiency as part of electric industry restruc-
turing legislation. The liability limitation is a specific override of
an asserted free market outcome, the unwillingness of private in-
surers to cover the full potential cost of a nuclear accident.

If such a counter market subsidy is to be offered to one tech-
nology, then the least that can responsibly be done is to ascertain
its value and offer a comparable subsidy to other technologies that
offer the same advantages of domestic supply, reduced fossil fuel
dependence and diminished air pollution, especially since these
technologies really are in the start-up phase that was said to jus-
tify the Price-Anderson Act when it first became law 45 years ago.

Thank you for the opportunity to testify.

Senator REID. We will now hear from Dan Guttman.

STATEMENT OF DAN GUTTMAN, FELLOW, CENTER FOR STUDY
OF AMERICAN GOVERNMENT, JOHNS HOPKINS UNIVERSITY

Mr. GuTTMAN. Thank you all for inviting me. I appear here today
as a citizen, as my testimony states, privileged to have a variety
of experience in the nuclear area, most recently privileged to work
with the nuclear weapons workers who owe an extraordinary debt
to you all and particularly to Senator Voinovich for the Compensa-
tion Act which is now being put into effect.

When I listened to some of the questions here about why we
should care about hypothetical questions about a law that fortu-
nately has never had to be tested, I think about some of the other
folks I'm working with and I know Senator Voinovich is, of the
Portsmouth of Piketon, Ohio workers. Three years ago, the workers
were asking questions about the USEC Privatization Act saying
what if this doesn’t work, what if this, what if that, and the answer
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was no problem, we’ve got the best and the brightest working on
it.

The point is not that Price-Anderson shouldn’t be reauthorized
but that an ounce of prevention is worth a pound of cure because
as we see in the case of USEC, the industry may now be strangling
itself to the closure of our domestic uranium enrichment facilities
which is one of the things I suspect Senator Inhofe is quite con-
cerned with, as are the workers at these facilities.

So when I was asked by the subcommittee staff to testify about
this as an expert, I said good news, bad news. The good news is
I don’t have a horse in this race, a dog in the show. The bad news,
I don’t know anything about the Act, fortunately because it hasn’t
been used.

I've had four or five months since the initial inquiry was six or
seven months ago to read the case law, read what the GAO and
NRC have been reporting. What surprises me as a citizen is that
there are so many basic unanswered questions, some of which have
just been addressed.

Briefly, to go down the unanswered questions, by which I don’t
mean to say the Act shouldn’t be reauthorized but by which I mean
Congress should think about these questions. If it doesn’t want to
do anything, that’s okay.

Question one is kind of technical, inside, legal stuff but that’s
why I don’t get paid much for testifying, is what does the Act
cover? Much to my shock, it turns out what is covered by the Price-
Anderson Act. There are three kinds of splits in the court decisions.
A couple of cases recently said you have to have an indemnification
agreement.

As we know only some folks, obviously the big reactors have in-
demnification agreements but there are lots of other, probably the
vast majority, NRC licensees that don’t have such agreement and
one case having to do with a thorium plant that was in operation
until 1956 said this is not Price-Anderson Act. It had nuclear mate-
rials but no indemnification agreement.

Another set of cases has to be an accident, it can’t be intentional.
This had to do with another Ohio case, the famous Cincinnati
human radiation experiments, University of Cincinnati. The ques-
tion was, did Price-Anderson apply to this radiation therapy which
was clearly, admittedly related to the AEC NRC. The court said it
wasn’t an accident, the doctors intended to inject these folks. This
was how this stuff was supposed to be used. So it’s intentional. So
you’re sitting here after September 11 thinking this is what the
terrorists intended to do.

A third question is how broadly does the Act apply. The most
amusing case was a Swatch watch product liability case. Can you
go under the Price-Anderson Act if you’re complaining about the
defects in the radioisotopes that illuminate the dial. The court said,
it doesn’t sound like you can but Congress didn’t say anything
about it, so I guess it covers Swatch watches.

So there are basic questions that have nothing to do with is this
good or bad for the future, that should merit attention or the tort
system that we are all concerned about may get bogged down in
this kind of litigation.
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The most obvious of these questions is the apparent exclusion,
not clear, acts of terrorism. Public liability is the technical term
that triggers the law. The definition of public liability excludes act
of war, the point not be belabored.

What surprised me as a citizen, I would have thought that by
now having gone this far in the Price-Anderson process with all the
high powered people who know this stuff, this would have been
ironed out. What do we do with acts of terrorism? Do we intend to
cover it? If so, does the Act currently provide it? If not, where do
folks go if a powerplant has caused damage as a result of an act
of terrorism?

Another obvious question Peter Bradford addressed, the deregu-
lation effect. Again, I'm surprised the NRC report to you in 1998
said we have concerns because when you have deregulation you
can’t guarantee that there is going to be a revenue base of rate-
payer dollars to provide for the retrospective payments as Ms.
Brinkley said, is the lion’s share of what the public has to rely on.
This concern was punctuated in December by a report to Congress-
man Markey from the GAO and that to me was a very disturbing
bell ringing report because that looked at the NRC’s review of
whether the license transfer process, when folks are buying up
these plants, the Excelons and the Dukes, whether the NRC looks
to see if there are adequate decommissioning costs.

The GAO said the NRC, on paper, looks good but it isn’t clear
that they sharing decommissioning costs. The reason this is so im-
portant is that the NRC’s new reg document on financial conditions
has half the things on decommissioning costs. Price-Anderson isn’t
mentioned.

So if a citizen is saying, if they are not, according to the GAO,
doing what has to be done on decommissioning, what about Price-
Anderson, where is that money going to be? As an obvious concern,
you can see in the old days where the utilities had mixes of power-
plants, a shutdown would permit that utility continue to operate
coal and gas and get some revenues to pay for Price-Anderson.

Now where you've got consolidation, if you have an accident on
one facility and you’ve got Excelon with 5, 10 or 15 facilities, a de-
sign factor review may cause a cascading, the perfect storm that
we all are familiar with light of Enron and everything else. The
point is not that we don’t need Price-Anderson, we need it, but you
need to think about it.

The other things are identified in the testimony. One of the stun-
ning as a citizen and believer in small government as in Ohio, is
that one of the premises of Price-Anderson when you amended it
in 1988 to bring everything before the Federal courts was that the
Federal court apply State law decision. This was not an antistate
thing, this was an efficiency thing.

It turns out while Federal courts generally do that, there is one
area that they don’t, and that’s the duty that is owed by the licens-
ees, and the Federal courts have said that it doesn’t matter what
the State law says, you can only apply the numerical dose standard
that is the NRC or governing DOE standard.

As a citizen I'm saying, of course and I can understand the logic
of Federal preemption for efficiency or conflict reasons, but then
I'm reading a case with a poor individual working for Florida
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Power and Light Company. He said he wasn’t given protective
equipment. The State of Florida would have required him to get
protective equipment. The Court of Appeals said, too bad, we are
only permitted to apply the Federal duty of care which is numer-
ical. I'm saying it can’t be that if there is a State protective stand-
ard that is not in conflict but supplemental that is still something
you intended in your interest in protecting States, intended to have
eliminated.

The final point is a small but very important point. The Court
of Appeals in the New Mexico area said you inadvertently did an
injustice by tagging recoveries to the State statute of limitations.
There are some States, New Mexico apparently is one, where if you
don’t bring a case within three years if someone dies, you're out of
luck.

As that court said, unfortunately in the case of radiation, as you
know, you have latencies that may be more than three years, this
may work an injustice. In essence, this court, and I cite the deci-
sion, said, gee, Congress can you fix this.

Senator Inhofe’s point is extremely well taken. We have a need,
as Senator Voinovich knows, in the case of USEC, we may be run-
ning out of fuel shortly. We have a need to keep the system going.
The question is, in the window you have, to think about fixing it
to make sure that if like USEC, for some perfect storm reason it
comes apart, you've given the best thought you have to make sure
it is the best system there can be.

Senator REID. Thank you.

I know this has never happened to you, your name being mis-
pronounced, but to complicate things I was given a piece of paper
that had it even spelled wrong. It is my understanding your name
is Quattrocchi.

Mr. QUATTROCCHI. Actually, it’s Quattrocchi but for obvious rea-
sons, most people just refer to me as John Q.

Senator REID. These Irish names have always been hard to re-
member. Please proceed.

STATEMENT OF JOHN L. QUATTROCCHI, SENIOR VICE
PRESIDENT, UNDERWRITING, AMERICAN NUCLEAR INSURERS

Mr. QUATTROCCHI. I am John Quattrocchi, Senior Vice President
at the American Nuclear Insurers which I'll abbreviate as ANI.

I am here today representing the member companies of ANI
which are some of the largest insurance and reinsurance companies
in the country, if not the world. ANI is a joint underwriting asso-
ciation or pool of insurers that were formed for the special purpose
of insuring the nuclear risk. We were created in 1956 in response
to Congress’s desire that the insurance industry find a way to in-
sure what was then a very new technology.

We worked very closely with Congress in those early days to de-
velop the Price-Anderson law which essentially is an insurance pro-
gram. The law, as many have said, had several purposes in mind.
The first was to encourage private development; the second was to
establish a framework for handling potential claims and the third
was to provide a ready source of funds to compensate injured vic-
tims of an accident.
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My purpose today is to let you know that from our perspective
as professional insurers, the Act has served the American public
very well and should be renewed with little if any change. Let me
quickly mention a couple of key provisions of the Act that have al-
lowed us to provide this insurance market for more than 40 years
without interruption.

The law requires reactor operators to maintain primary financial
protection equal to the maximum amount of liability insurance
available from private sources at reasonable terms. That require-
ment is satisfied under nuclear liability policies that we write.
Over the years, the primary insurance limit has increased from $60
million in 1957 to $200 million today. Incidentally, that’s $200 mil-
lion per site. So when the limits are totaled, insurers have a cumu-
lative risk of more than $15 billion. The primary limit was last in-
creased in 1988 after time of last renewal of the Act.

In the event that loss exceeds the primary limit, the law requires
reactor licensees to participate in what is called a secondary finan-
cial protection program which we at ANI administer. Under this
program, each licensee is retrospectively assessable for any loss in
excess of the primary limit up to a maximum assessment of $88.1
million per reactor, per accident. As I mentioned ANI writes the
secondary contract and we administer the program but the second
layer of protection is drawn from reactor operators’ own funds.
With 106 units in the program, the total level of financial protec-
tion available to the public is just over $9.5 billion.

There are a number of other key provisions in the law critical to
the interest of insurers and to the public. Those are outlined in my
testimony and I won’t go through them now in the interest of time
but give some other quick points.

I mentioned earlier that our primary limit has not been in-
creased since 1988. Obviously inflation has taken a toll. In testi-
mony I delivered in Congress in June of last year, I indicated a rea-
sonable goal might be a primary limit in the range of $300 million,
assuming a satisfactory renewal of the Act. That remains our goal
but I have to qualify my remarks by stating what may be obvious
at this point. The events of September 11 will make it much more
difficult for us to achieve the goal.

On the terrorism issue, ANI has elected to continue to cover li-
ability arising out of terrorist acts as has been the case since 1957
but up to one shared industry aggregate limit of $200 million. The
aggregate is necessary to assure our member companies and rein-
surers that their exposure to terrorism is quantified and capped.

I would add that the secondary program will continue to apply
to loss in excess of any diminished primary limit, so the program
remains seamless as to terrorism.

We have also increased premiums by 30 percent effective Janu-
ary 1. There is obviously a cost to generate insurance capacity and
the cost after September 11 is higher than it was before. I might
also mention that we have begun talking with the nuclear industry
about their interest and a possible new coverage that would pay
the retrospective assessment in the second layer for the reactor
that has the accident. We think in the unlikely event of an accident
that requires assessments, the utility that suffers the loss will be
under the most severe financial pressure. This new coverage would
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shift that pressure to insurers, at least for one full retro assess-
ment.

I have to stress one point again. To introduce a new product that
would pay one full retro premium, we would have to develop addi-
tional insurance capacity over and above whatever additional ca-
pacity is developed for the primary layer. My comments about a
new product therefore have to be qualified again. The events of
September 11 will make the development of this new product dif-
ficult to accomplish and our first priority after all for new capacity
has to be on the primary side.

I'll sum up by saying the financial protection this law provides
the public far surpasses any other system that we as professional
insurers are aware of. The Act is clearly in the public interest re-
gardless of one’s point of view on the issue of nuclear power itself.
In its first true test in 1979—and I heard from other witnesses the
Act had not been tested but in fact it had.

After the Three Mile Island accident, the Act served the public
well. We as insurers responded under the Act within 24 hours of
the evacuation order. We made emergency assistance payments to
some 3,100 families without requiring a liability waiver of any
kind. I myself was part of that effort and I am proud that we able
to help those affected by the accident.

There is a little amusing and short story I'd like to share with
you about that difficult time.

Senator REID. I let the others finish their statement because they
were close to the end. Your’s is extremely long so you would have
to wrap it up quickly if you could.

Mr. QuAaTTROCCHI. I have told the story before so for those who
have heard it my apologies.

The insurance team was staying at a motel about 10 miles from
the site and that motel was nearly deserted. At breakfast one
morning, I spotted a young couple with two children. Mom and dad
were clearly distraught. A waitress walked over to their table and
tried to console them. She said, “Do you see those people over
there? Theyre with the insurance company and there’s no way
they’d be here if we were in any real danger.” Then she added,
“But watch them very carefully because when they leave, we
leave.”

I don’t expect that to happen again but if it does, the public
needs the protection the Act provides. We therefore urge the mem-
bers of the subcommittee to support renewal of the Act in its exist-
ing form.

Thank you for your time and for the opportunity to express the
views of insurers on this important issue.

Senator REID. Mr. Guttman, your full statement will be made a
part of the record as your’s will be.

Mr. Fertel?

STATEMENT OF MARVIN S. FERTEL, SENIOR VICE PRESIDENT,
NUCLEAR ENERGY INSTITUTE

Mr. FERTEL. Thank you for the opportunity for NEI to testify
today. I request my statement be made a part of the record.
Senator REID. Hearing no objection, that is the order.



35

Mr. FERTEL. As you've heard, for 45 years now Price-Anderson
Act has provided what we believe is the most effective third party
liability protection in the world. Since the inception of Price-Ander-
son in 1957, the law has been extended three times for successive
ten year periods and in 1988 for an extended 15 year period.

Over that period it really has evolved from one that provided
some specific government indemnification to a law that imposes,
and I've heard a lot today, that it limits. I think there is two sides
to a limit. It’s an imposition too. There is an imposed requirement
of $9.5 billion for the industry to have available through insurance
and self insurance in the event of an accident. I think that’s the
right public policy and it’s a good outcome.

Unless Congress renews the Price-Anderson Act, it will expire on
August 1 of this year. Given its proven record, Congress should
renew the Act indefinitely without changing the current processes
applicable to commercial nuclear powerplants.

The industry also recommends adding a provision to the law that
would address new, smaller, highly efficient modular reactors as
the chairman spoke with Mr. Kane about which are under consid-
eration by companies in our country for deployment here. Price-An-
derson Act renewal should recognize this development and include
these reactors in its protocols. We would be pleased to provide the
committee with appropriate language to do that.

The Price-Anderson Act insures the availability of more than
$9.5 billion to appropriately compensate members of the public as
a result of a nuclear incident. I should add and somewhat contrary
to what I have been hearing, no other energy source or industry
has such an obligation. What I've heard is only the nuclear indus-
try has such a provision to protect us. Nobody else has the obliga-
tilg)n. I think there are both sides of that coin that we need to talk
about.

The Price-Anderson Act has two tiers of liability protection, the
primary level of coverage. The law requires nuclear plant operators
to buy all nuclear liability insurance available or provide for an
equal amount of financial protection. Currently, as John Q said,
there’s $200 million available at each nuclear powerplant site.

For the second level, nuclear power operators are assessed up to
$88 million for each incident that exceeds the primary level at a
rate not to exceed $10 million per year per reactor which gets you
to another $9.3 billion. I should indicate that the $9.5 billion aggre-
gate is per site per reactor. It’s a lot of money, not only per reactor
but across our whole country.

I want to emphasize that the Act creates an industrywide obliga-
tion for providing insurance by spreading the liability for a major
accident across the industry. It’s a pooling arrangement and actu-
ally seems to make good sense from public policy. I don’t declare
bankruptcy, all my peers help me make this payment.

In addition, the law requires that Congress may establish more
assessments on the industry if that is required, if the first two lev-
els of coverage are not adequate to cover claims. The cost of Price-
Anderson coverage is included in the cost of electricity; it is not a
Federal subsidy.

To date, no taxpayer dollars have ever been paid out for commer-
cial claims under Price-Anderson and of the approximately $200
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million paid in claims since the Act went into effect, including the
$70 million from the Three Mile Island accident, all have been paid
by private insurers in the industry.

I should note that the $70 million for TMI is a real cost based
on the worst accident in the history of the U.S. nuclear program
and represents less than 1 percent of the liability coverage required
by Price-Anderson. Since TMI, in our opinion, the safety of our
plants has moved to a level that no other country even approaches
and has set a standard for the rest of the world.

The NRC and DOE have recommended renewal of the Price-An-
derson Act and the House of Representatives passed legislation re-
newing Price-Anderson in November of last year. We believe elec-
tricity is essential for both insuring our quality of life and driving
our economic growth. The strength of our electricity system is di-
versity of fuel type and technology, coupled with a robust program
for energy conservation and efficiency.

Nuclear energy as our second largest source of electricity and our
only large expandable source of emission free electricity is a critical
component of our supply system. Our powerplants continue to
achieve record levels of safety and reliability and 2001 has proved
no different from previous years. Preliminary data show the indus-
try is on track to produce about 760 billion kilowatt hours of elec-
tricity. That is more electricity than produced by nuclear programs
in France and Japan combined.

Also, our existing nuclear plants are proving to be the most cost
effective source of electricity in our country. Nuclear energy has
played a vital role in meeting increased demand while significantly
contributing to meeting our clean air goals and reducing carbon
emissions. As demand continues to rise, nuclear energy will be
even more important.

The Price-Anderson Act has been an effective law for more than
four decades. We recommend that Congress renew it this time as
it has over the three last times.

Thank you and we welcome any questions.

Senator REID. I'll take five minutes and ask questions and then
S}fnator Inhofe and then you. If we need more time, we can go after
that.

First to Christie Brinkley, I appreciate your lending your “star”
power to this hearing. Your presence has helped focus attention on
this most important issue. Thank you very much for being here.

I do think you sum the concern a lot of people have. You are a
mother with children. You live in an area that is densely populated
and you have these power producing devices that could cause irrep-
arable harm to lots of people. I think it is good you raise concern
because you are speaking for a lot of people in America today.

Mr. Bradford, as I understood your testimony, you support an
unlimited liability system for the industry, is that right?

Mr. BRADFORD. Yes. If it were up to me, I would remove the li-
ability limitation on a going forward basis.

Senator REID. You laid out in your statement why. In short,
would you repeat that for me?

Mr. BRADFORD. Because the liability limit is in effect anti-
competitive now that we have a competitive wholesale generation
market. It provides a subsidy of indeterminant value to the nuclear
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powerplants who benefit from it, both in comparison to other
sources of electricity generation be they fossil or renewable, and
even between nuclear powerplant designs with the claims now
being advanced to the effect that a new generation of nuclear pow-
erplants potentially and inherently safe, potentially sited under-
ground that would not have the potential to do these large kinds
of damages, those plants don’t need this subsidy. So to the extent
that the price of power from the plants that do benefit from the
subsidy is lower, those who don’t need it are at a competitive dis-
advantage even there.

Senator REID. Mr. Guttman, in your testimony you raise con-
cerns about the failure of Price-Anderson to require the power-
plants to keep records of their accidents?

Mr. GUTTMAN. I'm saying the experience of the Congress and the
Administration in the last decade looking at the nuclear weapons
workers the atomic veterans, even radiation experiments is what
happens when you have these kinds of incidents.

The problem the public has is not they are obtuse, not that they
think low levels of radiation are dangerous but again and again it
turns out the Government, in the case of DOE, its contractors don’t
keep records and don’t disclose.

Senator REID. So you're saying they should?

Mr. GUTTMAN. That’s right. What was done by the Administra-
tion in response to the President’s Advisory Committee on Radi-
ation experiments was incorporated in the Nuclear Workers Em-
ployee Act, that instead of having a longstanding holy war debate
about low levels causing this and that, do you have the data? There
should be a burden. One of the things you can put in the Act is
a burden on whoever may be causing an accident, if you can’t pro-
vide the documents and the monitoring to show years removed that
someone was not—

Senator REID. I would say this to you is not theoretical, you've
had experience where you have had problems in finding out and
trying to settle claims for victims and there were no record there,
is that right?

Mr. GUTTMAN. As we are well aware, the law you folks passed,
the Employees Compensation Act, has a special section which is
premised even with nuclear weapons workers. Richard Miller has
said you can’t even monitor the nuclear weapons workers who you
know are working for you.

Senator REID. So the answer to my question is, “Yes, you have
had experience?”

Mr. GUTTMAN. Yes, we have had experience.

Senator REID. Could you elaborate on your testimony that Price-
Anderson does not cover acts of war. Ms. Brinkley also said the
same thing. Should it?

Mr. GUTTMAN. That’s for the Congress. I think what is for us to
say is that is something you should address.

Senator REID. What is your opinion?

Mr. GUTTMAN. My opinion is it is an interesting question. I think
it is a neutral question in the following respect. From the perspec-
tive of torts lawyers as we see from September 11, they would be
just as happy if it didn’t cover, it wasn’t covered because then they
could go to court and sue for unlimited damages. If one is con-
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cerned about the health and safety of the nuclear industry, I'm not
speaking for them, but it might be desirable to provide quite clear-
ly that we want to address this in advance. I think the policy con-
siderations are do you want to protect the industry in advance or
do you want for all heck to break loose should something like this
ever happen. How you provide for it, that’s why you’re deliberating.
I wouldn’t presume to tell you whether it should or shouldn’t.

Senator REID. Senator Inhofe.

Senator INHOFE. Let me start by making a comment. I think a
lot of the things you’re talking about, Mr. Guttman, are not really
in the jurisdiction of this committee. If you talk about the labs,
that’'s DOE, not that we’re not concerned, but I would ask Mr.
Fertel if he has any ideas or comments as to what they are doing
on this but make it very short.

Mr. FERTEL. I think your comment is appropriate. I think if you
go to commercial plants and if Mr. Kane from the NRC was here
you could certainly ask him or you could for the record. The records
kept at the plants on exposures are very elaborate, very detailed
and very comprehensive. We want them that way, the NRC wants
them that way. It’'s a much different system than the old weapons
complex system.

The other thing as John Q said, we see Price-Anderson right now
as covering acts of terrorism, their policy covers it, our secondary
financial protection covers it. It does not cover acts of war.

Senator INHOFE. Ms. Brinkley, I want to echo the remarks of our
chairman on your presence here. We appreciate it very much.

This committee has been addressing clean air and emissions for
several years. It has been quite a concern and I know you are con-
cerned about it too. In my opening statement I mentioned that
each year the U.S. nuclear powerplants prevent 5.1 million tons of
sulfur dioxide, 2.4 million tons of nitrogen oxide and 164 metric
tons of carbon from entering the Earth’s atmosphere. Wouldn’t you
have to agree that is a benefit of nuclear energy?

Ms. BRINKLEY. I would have to respond that renewable clean en-
ergy sources such as photovoltaics, fuel cells and wind, hydro don’t
have any of those emissions at all. If our government would sub-
sidize those industries the way they do the nuclear industry as
Senator Voinovich expressed earlier, he believes the solar and wind
power would be effective in say a 15 year span. Imagine if the gov-
ernment supported these renewable energy sources.

Senator INHOFE. I'm sorry I have to interrupt you but we’re going
to run out of time on this. I would say yes, government is sup-
p}(l)rting that, I'm supporting that, Senator Voinovich is supporting
that.

We have a problem right now with the here and now. What hap-
pens if we were tomorrow to find out we’d lose 20 percent of our
energy?

Ms. BRINKLEY. We talk about clean emissions but I don’t think
we can ignore the waste that is produced that nobody really knows
what to do with. I think it’s irresponsible for us to continue pro-
ducing piles of nuclear waste with no disposal system. I don’t think
you can truly call this clean energy.

Senator INHOFE. We were talking about emissions and you've an-
swered the question.
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Mr. Fertel, in Ms. Brinkley’s testimony she cites a study done for
the NRC by Brookhaven Lab in 1997 that stated spent fuel pool
fire could cause widespread contamination at a cost of $59 billion
and property damage. In your view, is this realistic?

Mr. FERTEL. We actually offered NRC comments on that. We
could submit them for the record if you'd like. We don’t believe it’s
realistic, even though we think the study provided value and things
we could look at to improve safety at the plants.

Senator INHOFE. I would like to have that for the record. I think
it would be very appropriate at this point to have it in there.

Senator INHOFE. Mr. Quattrocchi, as I understand things
changed after September 11 in terms of the two things that could
happen in primary protection. One, it could affect raising that limit
from $160 million to $200 million in 1988 or that time frame to
$300 million or could have an effect on the premiums. Which of
these do you think is going to happen and what kind of premiums
are we looking at for this coverage?

Mr. QUATTROCCHI. Premiums in 2001 were roughly $275,000 for
a single unit site, roughly $400,000 for a double unit site, and
roughly $600,000 for a triple unit site. In 2002, those premiums
were increased by 30 percent. I should add that up to 75 percent
of the premiums we charge are actually refundable after a 10 year
loss experience period. In fact, we've been making refunds every
year since 1967 which is an indication of the safe record of the in-
dustry we insure.

On the terrorism issue, as I said, we have elected to continue to
insure terrorism but we have imposed an industry aggregate of
$200 million but again, the secondary policy will sit on top of that.

Senator INHOFE. Do other countries have the secondary financial
protection program comparable to Price-Anderson? What do other
countries do?

Mr. QUATTROCCHI. As a matter of fact, no other country has this
system of protection. In every country I'm aware of, they essen-
tially have a system that is very similar to Price-Anderson back in
1957. In other words, there is required insurance and then there
is government indemnity which applies in excess of that. So there
is no joint liability that has been accepted by utilities anywhere
else but in the U.S.

Senator REID. Senator Voinovich?

Senator INHOFE. Let me make one last comment. I know I'm out
of time and won’t be able to stay for another round but I do have
some questions for the record I'd like to submit to each of the wit-
nesses.

Senator REID. I think we all have additional questions and I
would ask panel members, our staff will give you these questions
and within two weeks, if you'd get the answers back to us, we’d ap-
preciate that.

Senator Voinovich?

Senator VOINOVICH. Mr. Bradford, you raise the concern in your
testimony that nuclear facilities are only covered by $9 billion. Do
you know of any other industry out there that has a $9 billion pol-
icy of coverage, any coal unit, natural gas, chemical, large manufac-
turing facility that does? It seems to me that the nuclear power in-
dustry is the most insured industry that we have. You talk about
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this being a subsidy because there is a limit at the other end, but
the fact of the matter is they do pay premiums every year for this
insurance coverage.

One other thing that really needs to be pointed out, and we for-
get this, that all the costs we're talking about here are paid for by
the ratepayers. It’s interesting to me that there are so many people
opposed to nuclear energy, and you raise a good point, Ms.
Brinkley, about the fact it is about Yucca Mountain, what are we
going to do with the waste an that question needs to be resolved
if we’re going to go forward at all with nuclear energy. That is one
hopefully we will resolve this year.

Once that is resolved, the fact of the matter is all of these costs
have to be picked up by the consumers. If we eliminate nuclear en-
ergy then we have to go to some other resources. Many people in
your part of the country—there is a bill in here that will prevent
us from burning coal which provides 50 percent of the energy
across the country, and in my State, 80 percent.

So if you eliminate nuclear, you eliminate coal, all youre left
with is gas, hydro and renewables. The fact of the matter is it’s
going to be a long time before these renewables are going to be fis-
cally and from an efficient point of view, available to provide en-
ergy for this country. So we have somewhat of a dilemma. How do
we balance all of these different things that need to be taken care?

I'd like to take the rest of my time, Mr. Chairman, and give Mr.
Fertel or Mr. Quattrocchi a chance to respond to anything else
they’d like to respond to because they are the experts. Mr. Fertel,
I'll call on you first.

Mr. FERTEL. I'd like to make two points. As Ms. Brinkley said,
living around nuclear plants and their vicinity is something every-
body wants them to be safe. Well, all the people that work at the
plant live around the plant with their families. I think one thing
you might benefit from is going to visit some plants and talking to
the people there. No one wants them to operate safer than the guys
that are there.

Senator VOINOVICH. Doesn’t Homer Simpson work in a plant?

Mr. FERTEL. He “works” in Hollywood. That’s fantasyland, sir.
We'd love to take you to a plant if you’d like to visit one.

The other point that Peter Bradford was making was that with
the competitive market, the subsidy to nuclear. I think if you see
what’s happening in the electricity markets now what you’d find is
the nuclear plants are our most cost effective source of electricity.
They are being dispatched 24 hours a day, 7 days a week, 365 days
a year because there’s cheap electricity put out on a grid. They
have no problem competing. The subsidy is not there. The $88 bil-
lion liability is shown in the financial reports that the companies
have. Nobody else shows any liability potential because they don’t
have that obligation.

If we have an Enron situation today, one of the things people are
concerned about, they have a problem, it’s a catastrophe, they don’t
have the assets. One thing they do have, Mr. Quattrocchi, is their
insurance and they have all these other people out there that are
going to be held responsible to pay for their problem, and they are
exempted from certain tort liability defenses that industries can
use. If you have an accident, immediately they start moving in to
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pay for it. They can’t raise the argument that it wasn’t our fault
or something else happened as a result of that. It’s no fault insur-
ance.

Mr. QUATTROCCHI. Let me make two quick points on the issue of
a subsidy. A subsidy is usually defined as the transfer of govern-
ment funds to a private entity. That is simply not the case in this
business.

Second point, the insurance industry has a great deal of experi-
ence in handling litigation that has been unfettered by limits on li-
ability. I mentioned in my testimony that no case comes to mind
more poignantly than the Bhopol accident in 1984. After flirting
with bankruptcy, Union Carbide ultimately settled that case for
$470 million or roughly $1,000 for every person killed or injured.
There was no limit.

Senator REID. Is that something you're proud of?

Mr. QUATTROCCHI. That’s not something I'm proud of. I'm proud
of the fact that the Price-Anderson system serves the public inter-
est in a way that the absence of a limit on liability would not, Sen-
ator.

Senator REID. I would just say you’d better refine that answer a
bit. The fact of the matter is one reason it settled so cheaply is it
was some foreign country it happened in and if it had been in
American courts, you know that wouldn’t have happened.

I would also say in response to my friend, Senator Inhofe, when
he makes the comment this committee doesn’t have jurisdiction,
this committee may not have jurisdiction of a lot of things but we
have other responsibilities in the Senate and one of the things is
I'm chairman of the Energy and Water Appropriations Sub-
committee where we deal with energy we funded. So this testimony
is extremely important.

I would also say that I really appreciate Ms. Brinkley’s answer.
One of the reasons we’re not doing more with wind and other alter-
native energies is we in Congress have done nothing to support it.
No wonder we are 10 or 15 years away. We have had to fight for
skimpy dollars every year we have a bill. I recognize it is not going
to change overnight but we have to start changing, in my opinion,
our dependence on a number of things.

I would also say to you, George, Senator Voinovich, no matter
what happens with the Secretary of Energy’s recommendation on
Yucca Mountain, it’s not going to end this year. This is only a rec-
ommendation as to what should happen with nuclear waste. The
Nuclear Regulatory Commission will spend at least ten years try-
ing to figure out if Yucca Mountain can be licensed.

Mr. Bradford, could I ask you to respond to the statements by
Mr. Fertel about why they really don’t get a subsidy?

Mr. BRADFORD. I think it’s important to distinguish between two
parts of Price-Anderson and also with regard to Senator
Voinovich’s question. The retrospective premium elements, the
money that is there up to $9 billion is not where the subsidy is.
The subsidy is in the limitation on liability above that amount.

Senator VOINOVICH. Isn’t that a subsidy also if you want to call
it a subsidy to the ratepayers? What we forget about here is the
companies are paying this money, the companies make x profit and
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they pass it on to their customers. Ultimately, it’s the consumer
that pays for this one way or the other.

Mr. BRADFORD. If it’s a subsidy to the customer and since re-
structuring I've stopped using the word ratepayer, if it’s a subsidy
to the customer, it comes at the expense of people living around the
powerplants. In essence what’s happening is that risk is being
transferred, both risk of harm and risk of loss of money, onto the
people around the powerplants or if Congress steps up and makes
them whole, to the U.S. taxpayer. That risk is being shifted off the
nuclear powerplant owner and as you suggest, probably also off the
consumer of nuclear power. That’s why that is a subsidy that
works against not just wind and photovoltaics, but also against any
inherently safe forms of nuclear energy.

Senator VOINOVICH. You're saying it gives them an advantage be-
cause of down the road protection of not being vulnerable in terms
of liability. That’s one way of looking at it. The other way of look-
ing at it 1s what business entity in this country, and we have a lot
of dangerous businesses in this country, have required they have
to have $200 million worth of insurance each year and then every-
body else in the industry says if something happens to them, we're
going to let you use our insurance and by the way, for the next ten
years, eight years or whatever, we're going to kick in $10 million
a year to take care of providing for those people and businesses
that have been injured? There’s the other side of this coin that
seems to be forgotten here.

Mr. BRADFORD. It is a subsidy that shows up in the short term
because the cost of capital of the powerplant owner is lower to the
extent that the investor receives a lower risk because there is a
limit on the potential liability. So it is not a distant subsidy.

Secondly, other industries and other forms of electric power gen-
eration just don’t have what that 1957 study, WASH 740, described
as the ability to render an area the size of the State of Pennsyl-
vania uninhabitable and to do the levels of damage that a nuclear
powerplant could do. When you say that a coal plant or a set of
wind generators doesn’t have a limit on it.

Senator VOINOVICH. I'm talking chemical. There’s all kinds of in-
dustries that could cause terrible damage to society. All I'm saying
is you make a point but the other side of the coin is that there is
coverage there for people that are injured and you might argue
that it’s not going to be enough to take care of their problems and
in that case they’d come back to Congress and probably ask us, like
they are in New York today, to come forward with additional
money to help pay for that.

Senator REID. That’s his whole point. That’s the whole point he’s
making.

Senator VOINOVICH. The whole point is that there are people in
this country that want to eliminate nuclear energy and I'm saying
at this stage of the game, we have a problem of providing energy
for those people who need energy today and take care of our energy
needs in the future and what we’re asking for is a renewal of some-
thing that’s been around a long time so that we can continue to do
that and hopefully expand as time goes on.

Senator REID. I don’t think Mr. Bradford is talking about elimi-
nating nuclear power. I haven’t heard you say that.



43

Mr. BRADFORD. As others have said, if you remove the liability
limit in reauthorizing Price-Anderson, indeed if you didn’t reau-
thorize Price-Anderson, it would remain in effect for the existing
plants. So the idea that 20 percent of the Nation’s electric capacity
will disappear if Price-Anderson is substantially modified just
doesn’t hold. What we’re talking about is what kind of incentives
removing the liability limit would give to the types of electric gen-
eration or the investments in energy efficiency—

Senator VOINOVICH. Mr. Bradford, that’s the question I asked be-
fore and Mr. Quattrocchi, you're the insurance man. What’s your
answer to that? That is a very good point he makes, why bother
with reauthorizing Price was the first question I asked. Why bother
reauthorizing it if it takes care of the people already in the busi-
ness? Why bother?

Mr. QUATTROCCHI. Let me make a point.

Senator REID. Let me say this: this committee has jurisdiction
over any perspective powerplants, nuclear power plants. We have
no jurisdiction over those already in operation as far as Price-An-
derson. That’s the arrangement that was made with Jeff Binga-
man, chairman of the Energy Committee, so these hearings relate
to what’s going to happen in the future with nuclear power. Please
go ahead.

[NOTE: Upon reviewing his statement, Senator Reid provided
the following clarification for the record: “Since no action on the
Price-Anderson Act would leave existing plants unnaffected, I am
particularly interested in its effect on potential new nuclear power
plants. I recognize that the Environment and Public Works Com-
mittee has jurisdiction over all Nuclear Regulatory Commission li-
censed facilities—existing and prospective. I have discussed this
with several members.”]

Mr. Quattrocchi. In my view as an insurer, the Act represents a
balancing of interest between the public interest and the need for
insurers and nuclear operators to have a certain semblance of cer-
tainty and predictability. If you take away one leg of a three-legged
stool, in this case the limit on liability, the stool will fall over. For
example, without a limit on liability, how many utilities would ac-
cept joint liability, responsibility for an accident in California for
which a utility in New York is now responsible to pay retro pre-
mium? How many utilities would continue to accept that responsi-
bility? I think, Senator, very, very few, if any.

Senator REID. Let me ask one last question. As I understand
Price-Anderson if there were a catastrophic incident, then there is
a responsibility to come forward with money.

Mr. FERTEL. Yes. Even short of that, there is a responsibility to
come forth with money.

Senator REID. What would happen if there were a catastrophic
accident, wouldn’t that mean there would be less ability to come
forward and these companies would be in bad shape? Where are we
going to get the money? Mr. Guttman?

Mr. GUTTMAN. Yes, you're talking about the deregulation effect
and the question I have is, is it possible that will make it even
worse because you may have all your eggs in one company basket
in Excelon or standalone plants which are limited in liability so
that they have no other source? If the insurance industry is now
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saying they are going to cover terrorism in their first $200 million,
what does that mean about the rest? That’s nice but now you have
real ambiguity. I go to court representing all these fine folks, do I
say it’s not the first $200 million, it’s the whole $9 billion? Where
is that addressed in what you’re thinking of because Senator
Voinovich is saying the industry is paying for this. They’re paying
for it in the first $200 million. I think Mr. Bradford, Ms. Brinkley
and I are saying the lion’s share, and what you’re suggesting, is the
retrospective payment which is put at risk by the deregulation and
restructuring and have not been studied and the NRC say we
should look at this carefully.

Senator REID. The subcommittee stands in recess.

[Whereupon, at 11:50 a.m., the subcommittee was adjourned, to
reconvene at the call of the chair.]

[Additional statements submitted for the record follow:]

STATEMENT OF HON. HARRY REID, U.S. SENATOR FROM THE STATE OF NEVADA

I want to thank the witnesses for being here today to discuss the reauthorization
of the Price-Anderson Act.

As many of you know, Price-Anderson has been with us for a long time.

The Act was first established almost 50 years ago for two purposes:

First, to allow for the commercial use of nuclear energy by providing liability cer-
tainty to a complex, untested technology;

Second, to assure compensation to the public in the event of an accident

I think we all agree that it has performed the first function well—that was the
easy part.

But it is the second that we must really address—that is the real challenge.

We must not shirk that responsibility. You know the builders of the Titanic told
people it was unsinkable, and only when the boat was in the water did its
vulnerabilities become apparent.

Thankfully, the Price-Anderson ship has not been put to the test yet. I hope it
never is—but we must prepare for that possibility. And it is our job to make sure
we don’t skimp on the legislative lifeboats.

What should we do?

The nuclear power industry went through its troubled teenage years during the
1970s, moved through adolescence and has now settled into a comfortable middle
age. It no longer needs the federal government to nurture it.

Over the years, Price-Anderson has shifted more to fulfilling the second goal—pro-
viding the public with compensation in the event of a catastrophic nuclear accident.

But the law has become an upgraded Model T, with original parts and newfangled
additions that just don’t match. What we really need is a brand new vehicle, one
that is designed using today’s understanding to secure tomorrow’s energy industry.

The generation and selling of electricity are very different today than 50 years
ago. For better or worse, we now have unregulated electricity markets in many
states, where competition is king and consumers are no longer captive to rate mon-
archies.

A new electricity market demands a new Price-Anderson system.

This is not an easy task, however. The basic problem appears to be that the costs
of an accident would be just too big. How big? The General Accounting Office re-
ported in 1986 that the costs could be in the tens of billions or even in the HUN-
DREDS of BILLIONS depending on which way the wind is blowing.

There can be no doubt that without some form of insurance, no nuclear power
plant has the assets to cover the costs of a truly catastrophic accident. The utility
would simply go bankrupt first.

Unfortunately, even after 50 years, the private insurance industry still is only
willing to insure a nuclear power plant for a few hundred million dollars—much less
than the likely cost of a truly catastrophic accident. The bulk of the Price-Anderson
insurance comes from the industry’s promise to share the burden and costs—up to
$9 billion—in the event of an accident.

That’s like promising to pay your health insurance premiums only after you've
been diagnosed with a debilitating disease—a disease that will keep you bedridden
for years, unable to work or otherwise take care of yourself. NO insurance company
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would be willing to let you get away with that. And we cannot allow nuclear power
plants to operate without adequate insurance.

The question we then have to ask is how can we fill the void left by the private
insurance companies and insure nuclear power plants for a reasonable sum, in a
way that is both fair to potential accident victims and guarantees payment in the
event of an accident.

Or perhaps the first question is why we should do this when we don’t do it for
other industries. Maybe the market decision not to insure nuclear power plants ade-
quately means nuclear plants should not be built, especially now that other, safer
alternative energy sources are available.

Today, I hope to hear our witnesses address these issues.

STATEMENT OF HON. JAMES M. JEFFORDS, U.S. SENATOR FROM THE STATE OF
VERMONT

I am pleased to be here this morning to hear testimony regarding reauthorization
of the “Price-Anderson” provisions of the Atomic Energy Act. My good friend Senator
Reid, who as subcommittee chair has called this hearing, will be delayed slightly,
so I am happy to proceed this morning on his behalf.

Price-Anderson was enacted in 1957 as an amendment to the Atomic Energy Act.
Its purpose was to ensure that adequate funds would be available to compensate
victims of a nuclear accident, and to remove the threat of unlimited liability that
would deter private companies from engaging in nuclear activities.

Price-Anderson is due to expire on August 1, 2002. However, existing Price-Ander-
son coverage for already-licensed power plants will not expire, since under the law,
existing power plants are covered for the lifetime of the facility. The Price-Anderson
coverage we are talking about is that which will apply to any new facilities licensed
after August. Nuclear power supplies a very important part of our energy mix. In
Vermont, nuclear power from the Vermont Yankee plant provides almost 30 percent
of our electricity, as well as providing electricity to other New England States. Na-
tionwide, nuclear power produces 20 percent of our electricity use. As an emissions-
free energy source, it has many benefits.

However, nuclear energy is also burdened with serious concerns over waste dis-
posal, and safety. Price-Anderson acts as a means of encouraging the development
of nuclear power, and also sets a framework for providing financial coverage in the
event of an accident at any of our nation’s nuclear power facilities. Price-Anderson
provides several important public benefits including simplifying claims in the event
of an accident, and providing for immediate reimbursement in the case of an emer-
gency. There are nonetheless a number of very legitimate questions about the ap-
propriateness and adequacy of this legislation.

For example, how do we best ensure that companies have sufficient financial re-
sources to pay the deferred premiums, which are not due until an accident occurs
but which form the bulk of the coverage amounts?

Also, while the approximately $9 billion coverage, per nuclear accident, that Price-
Anderson would supply is high in terms of insurance coverage, is it sufficient to
cover the actual public and private costs of a catastrophic nuclear accident?

Price-Anderson was initially contemplated as temporary coverage to help a fledg-
ling industry. Should that coverage now be extended indefinitely as some would sug-
gest? Does this kind of insulation from liability, with the Federal government bear-
ing responsibility for anything above the $9 billion per accident coverage, unfairly
benefit the nuclear industry over other desirable energy forms such as wind and
solar? Is existing Price-Anderson coverage sufficiently broad to cover terrorist acts?

These are all very important issues, and I thank today’s witnesses for sharing
their time and expertise with the committee.

STATEMENT OF HON. JAMES M. INHOFE, U.S. SENATOR FROM THE STATE OF
OKLAHOMA

Last September, when I attempted to attach a national energy policy to the de-
fense bill, I argued that a diverse and domestically produced energy supply was key
to our national and economic security. I have been saying this for almost 20 years
now. In the 1980’s, when I was in the House, Secretary of Energy Don Hodel and
I went on a national speaking tour on energy policy. Our message was that our na-
tion must have adequate supply of energy at competitively sound prices to ensure
national and economic security. This same message endures and applies today.
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We must utilize the broadest possible base of our God-given resources: nuclear,
oil, gas, coal, alternative, sun, wind, and conservation itself—among others—as a
means of making these resources more available.

Currently, 103 U.S. nuclear units supply about 20 percent of the electricity pro-
duced in the United States. Going forward into the future, nuclear energy must be
a key component of any national energy plan. The first step in that direction must
be Price-Anderson Reauthorization. The Administration’s National Energy Policy
Development group agrees with this statement. I would like to insert the National
Energy Policy Development group’s findings and recommendations regarding nu-
clear energy into the record.

Because nuclear energy is an emission-free source of electricity, nuclear energy is
also a key component to our national clean air goals. Each year, according to the
Nuclear Energy Institute, U.S. nuclear power plants prevents 5.1 million tons of sul-
fur dioxide, 2.4 million tons of nitrogen oxide, and, 164 million metric tons of carbon
from entering the earth’s atmosphere.

Furthermore, as a former insurance executive, I think Price-Anderson, as an in-
}slurance program, is a good deal for the public. For over 45 years, Price-Anderson

as:

e provided immediate and substantial private compensation to the public in the
event of a nuclear accident;

« provided coverage for precautionary evacuations and out-of-pocket expenses;

e reduced delays often inherent in tort cases; and

« consolidated all cases into a single federal court.

Price-Anderson renewal enjoys substantial bi-partisan support. Both the Bush Ad-
ministration and the previous Clinton Administration, which had submitted reports
from NRC and DOE in the late 1990s supporting renewal of the Act with few
changes, support reauthorization. The House has already passed by voice vote a
Price-Anderson reauthorization bill that makes few changes to the commercial reac-
tor provisions of the law.

While I understand that the chairman and others have concerns about Price-An-
derson, we must work together to get this done by this August it is essential to the
future of our national, energy, and environmental security.

STATEMENT OF HON. GEORGE V. VOINOVICH, U.S. SENATOR FROM THE STATE OF
OHIO

Mr. Chairman, thank you for holding today’s hearing on the reauthorization of the
Price Anderson legislation.

As you know, I have introduced the Bill to reauthorize the Price Anderson Act,
S. 1360. My Bill is cosponsored by Senator Smith and Senator Inhofe, the ranking
members of both the full and subcommittee, and I appreciate their support on my
legislation.

Mr. Chairman, as you know this law was first passed in 1957 and has been re-
newed three times since. The current version expires on August 1st of this year. Mr.
Chairman, this is important legislation which provides the insurance program for
commercial nuclear power plants and Department of Energy facilities.

I am pleased that the House of Representatives passed their version of the Bill
on November 27th last year, and I hope that this committee and the Senate can
move quickly to reauthorize this program early this year. This is the type of must-
pass legislation that keeps the trains of government running on time.

I think it is important to note that during the previous Administration, both the
Department of Energy and the Nuclear Regulatory Commission issued reports to
Congress recommending the reauthorization of the law.

The Reports also called for a doubling of the annual premium paid by the nuclear
reactors from $10 million to $20 million. This recommendation was made prior to
the relicensing process and at that time the NRC projected that up to half of our
nuclear reactor fleet would retire instead of being relicensed. However, thanks to
the regulatory improvements made to the process, largely due to the oversight of
this subcommittee, the NRC believes that most of our nuclear reactors will in fact
be relicensed. Therefore, the NRC issued a statement last year revising their projec-
tions and recommending that the annual premium not be increased, and our legisla-
tion follows their recommendations.

Mr. Chairman, currently nuclear energy provides approximately 20% of our en-
ergy needs while fossil fuels such as coal and natural gas provide the bulk of the
remainder. Coal and nuclear power have been inappropriately demonized over the
last few years but the fact of the matter is both are efficient and cost-effective
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sources of energy, and like it or not we are going to be dependent upon them for
the foreseeable future.

Like many of my colleagues, I support investing in renewable energy. As a matter
of fact, the Murkowski energy bill, which I am a co-sponsor, the first title is energy
conservation, and the second is renewable energy. We provide over $5 billion for en-
ergy efficiency activities and $1.3 billion for renewable fuels; nevertheless we need
to understand that wind and solar currently provide less than 1/10 of 1% of our en-
ergy needs. Even with significant investment these sources would not come close to
meeting our growing energy demand, or replace our current energy sources.

It is extremely important that we maintain and expand nuclear power if we are
to meet current and future energy needs. This legislation is fundamental to that
happening as well as to providing insurance for the Department of Energy facilities.

Mr. Chairman, again I appreciate you holding this important hearing. I realize
you have issues regarding the status of Yucca Mountain but I appreciate your abil-
ity to separate the renewal of this relatively non-controversial program from the
larger issue of waste storage. This program is important to the thousands of govern-
ment contractors who work for DOE and to our nation’s nuclear reactors. Thank
you.

STATEMENT OF WILLIAM F. KANE, DEPUTY EXECUTIVE DIRECTOR FOR REACTOR
PROGRAMS, U.S. NUCLEAR REGULATORY COMMISSION

Mr. Chairman, Members of the subcommittee, I am pleased to appear before you
today to present the views of the Nuclear Regulatory Commission (NRC) on extend-
ing and amending the Price-Anderson Act.

As you know, legislation will be needed to extend the Price-Anderson Act. The
Act, which expires on August 1, 2002, establishes a framework that provides assur-
ance that adequate funds will be available to compensate the public in the event
of a nuclear accident and sets out a process for considering nuclear liability claims.
Without the framework provided by the Act, new private-sector participation in nu-
clear power would be discouraged because of the risk of potentially large liability
claims if such an accident were to occur.

I am here to deliver the strong and unanimous recommendation of the Commis-
sion that the Price-Anderson Act be renewed with only minor modifications. How-
ever, I would like to preface my statement of that position with the reminder that
the Commission’s primary concern is public health and safety. We are not a pro-
motional agency. Our mission is to ensure the safe use of nuclear power and mate-
rials. We can look back on a successful history of safe operation and intend to exer-
cise vigilance to maintain or improve on this record of safety. Nonetheless, it re-
mains important to assure that if an improbable accident should occur, the means
are provided to care for the affected members of the public.

As you know, Congress first enacted the Price-Anderson Act in 1957, nearly a half
century ago. Its twin goals were then, as now:

¢ to ensure that adequate funds would be available to the public to satisfy liabil-
ity claims in a catastrophic nuclear accident; and

¢ to permit private sector participation in nuclear energy by removing the threat
of potentially enormous liability in the event of such an accident.

On original passage the Congress provided a term during which the Commission
could extend Price-Anderson coverage to new licensees and facilities. When that
term expired, the Congress then, and repeatedly since, decided that the nation’s en-
ergy policy would be served by extending the Price-Anderson Act so that coverage
would be available for newly licensed reactors. This action preserved the option of
private sector nuclear power and assured protection of the public. At this point, in
order to avoid confusion, I should note that Price-Anderson coverage for NRC licens-
ees is granted for the lifetime of the covered facilities and does not “expire” in 2002.
Thus, in any event, Price-Anderson coverage with respect to already licensed nu-
clear power reactors will continue and will afford prompt and reasonable compensa-
tion for any liability claims resulting from an accident at those facilities.

While Congress has amended the Price-Anderson Act from time to time, it has
done so cautiously so as to avoid upsetting the delicate balance of obligations be-
tween operators of nuclear facilities and the United States government as represent-
ative of the people.

Perhaps the most significant amendments to date were those that effectively re-
moved the United States government from its obligation to indemnify any reactor
up to a half billion dollars and instead placed that burden on the nuclear power in-
dustry. Congress achieved this by mandating in 1975 that each reactor greater than
100 MW, essentially each reactor providing power commercially, contribute $5 mil-
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lion to a retrospective premium pool if and only if there were damages from a nu-
clear incident that exceeded the maximum commercial insurance available. The
limit of liability was then $560 million. Government indemnification was phased out
in 1982 when the potential pool and available insurance reached that sum.

In 1988, Congress increased the potential obligation of each reactor in the event
of a single accident at any reactor to $63 million (to be adjusted for inflation). The
maximum liability insurance available is now $200 million. When that insurance is
exhausted each reactor must pay into the retrospective premium pool up to $83.9
million, as currently adjusted for inflation, if needed to cover damages in excess of
the sum covered by insurance. The $83.9 million is payable in annual installments
not to exceed $10 million. Today, the commercial insurance and the reactor pool to-
gether would make available over $9 billion to cover any personal or property harm
to the public caused by an accident.

In 1998, as mandated by Congress, the Nuclear Regulatory Commission submitted
to the Congress its report on the Price-Anderson system. The report included a con-
cise history and overview of the Price-Anderson Act and its amendments as well as
an update on legal developments and events pertaining to nuclear insurance and in-
demnity in the last decade. Congress had also required the NRC to address various
topics that relate to and reflect on the need for continuation or modification of the
Act: the condition of the nuclear industry, the state of knowledge of nuclear safety,
and the availability of private insurance.

After considering pertinent information, the Commission considered what its rec-
ommendations should be. It concluded then that it should recommend that Congress
renew the Price-Anderson Act because it provides a valuable public benefit by estab-
lishing a system for the prompt and equitable settlement of public liability claims
resulting from a nuclear accident. That, as I said at the outset, remains today the
strongly held position of the Commission.

Having noted that substantial changes in the nuclear power industry had begun
and could continue, the Commission believed it would be prudent to recommend re-
newal for only 10 years rather than the 15-year period that had been adopted in
the last reauthorization so that any significant evolution of the industry could be
considered when the effects of ongoing changes would be clearer. Notwithstanding
that view, the Commission recommended that the Congress consider amending the
Act to increase the maximum annual retrospective premium installment that could
be assessed each holder of a commercial power reactor license in the event of a nu-
clear accident.

The NRC suggested that consideration be given to doubling the ceiling on the an-
nual installment from the current sum of $10 million to $20 million per year per
accident. The total allowable retrospective premium per reactor per accident was to
remain unchanged at the statutory “$63 million” adjusted for inflation. (It is now
$83.9 million as so adjusted). The Commission recommended consideration of an in-
crease to $20 million because it then appeared likely that in the coming decade a
number of reactors would permanently shut down. The effect of these shutdowns
would have been to reduce the number of contributors to the reactor retrospective
pool. Fewer contributors would, in turn, reduce the funds that, in the event of a nu-
clear accident, would become available each year to compensate members of the
public for personal or property damage caused by an accident. Increasing the max-
imum annual contribution available from each reactor licensee would provide con-
tinuing assurance of “up front” money to assist the public with prompt compensa-
tion until Congress could consider whether to enact additional legislation providing
further relief, should it be needed.

Further developments in the electric generation industry since the 1998 report to
Congress have led the Commission to review its 1998 recommendations and to re-
evaluate its recommendation that Congress consider increasing the annual install-
ment to $20 million. There is now a heightened interest in extending the operating
life for most, if not all, of the currently operating power reactors, and some power
companies are now examining whether they wish to submit applications for new re-
actors or complete construction of reactors that had been deferred. As a result, con-
trary to our former recommendations, the Commission does not believe that there
is now justification for raising the maximum annual retrospective premium of $10
million. This level is adequate and does not need to be changed.

In summing up, I would like to leave these thoughts with you. To date, the United
States government has not paid a penny for claims against nuclear power plant li-
censees. In the event a serious accident were to occur, over $9 billion will be avail-
able to pay compensation for any personal injury or offsite property damage. The
money will come from insurance policies bought by the industry and from retrospec-
tive premiums that will be paid by industry. If those funds are inadequate, Congress
will be called upon to decide what action is needed to provide assistance to those
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harmed. We believe the public is protected by the broad base of prompt funding.
The Price-Anderson Act further aids the public by establishing important procedural
reforms for claims arising from nuclear accidents. It channels liability to the li-
censee, establishes a single Federal forum for all claims, eliminates the need to
prove fault, requires waivers of other significant defenses, makes prompt settle-
ments possible, and, if litigation is needed, establishes legal management processes
to assure fairness and equity in distribution of damage awards.

The Commission reiterates its support for the Price-Anderson Act Reauthoriza-
tion.

Thank you Mr. Chairman. I welcome your comments and questions.

RESPONSES OF WILLIAM F. KANE TO ADDITIONAL QUESTIONS FROM SENATOR
VOINOVICH

Question 1. In Mr. Guttman’s testimony, he raises concerns about the adequacy
of the NRC’s oversight of the decommissioning funds as utilities restructure. He
quotes from a December 2001 GAO Report, which criticizes the consistency of NRC
oversight. Could you comment on this report?

Response. The NRC is completing its comments on the final report and will send
them to GAO and Congress, as required. The comments will also be submitted for
the hearing record.

Question 2. It is my understanding that the Clinton Administration called for the
reauthorization of Price-Anderson with very few changes. Is this correct and could
you summarize the changes that were requested?

Response. Both the Nuclear Regulatory Commission (NRC) and the Department
of Energy (DOE) during the Clinton Administration submitted statutorily mandated
reports to Congress on the reauthorization of Price-Anderson. In their respective re-
ports, both NRC and DOE recommended that the Act be renewed.

In its 1998 report which solely addressed application of the Price-Anderson Act
to incidents arising from NRC regulated facilities, the NRC concluded that, in view
of the strong public policy benefits in ensuring the prompt availability and equitable
distribution of funds to pay public liability claims, the Price-Anderson Act should
be extended to cover future reactors. The Commission recommended that the same
amount, type and terms of public liability protection required for current licensees
should be required for future plants. In its only significant recommended change,
the NRC suggested that Congress consider increasing the maximum annual install-
ment on the retrospective premium that each reactor licensee would be responsible
to pay following an accident from $10 million to $20 million. However, the NRC did
not recommend a change in the total maximum retrospective premium amount, now
$83.9 million. As you are aware, the Commission has subsequently withdrawn its
recommendation that the $10 million maximum annual retrospective premium be
raised. (See Response to Senator Reid’s Question 1.)

The DOE report (which presumably represented the views of the Clinton Adminis-
tration) addressed the Price-Anderson Act solely with respect to DOE’s facilities and
C(})lntractors, subcontractors and suppliers. DOE recommended renewal with very few
changes.

The report contained five recommendations: (1) The DOE indemnification should
be continued without any substantial change; (2) The amount of the DOE indem-
nification should not be decreased; (3) The DOE indemnification should continue to
provide broad and mandatory coverage of activities conducted under contract for
DOE; (4) DOE should continue to have authority to impose civil penalties for viola-
tions of nuclear safety requirements by for-profit contractors, subcontractors and
suppliers; and (5) The Convention on Supplementary Compensation for Nuclear
Damage should be ratified and conforming amendments to the Price-Anderson Act
should be adopted.

RESPONSES OF WILLIAM F. KANE TO ADDITIONAL QUESTIONS FROM SENATOR INHOFE

Question 1. In past years there have been a number of studies that predict losses
of life and massive property damage. These studies put forth numbers that are in
the range of $59 billion to over $300 billion.

For what purpose were these studies conducted and what relevance do they have
to liability coverage provided by the Price-Anderson Act?

Response. There have been a number of studies done over the years on the prob-
abilities and consequences of nuclear accidents. Some of the studies have been done
by AEC, NRC, DOE, and other, non-governmental groups. The NRC did not sponsor
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and was not involved with studies that indicated damages in the range of $59 billion
to over $300 billion. Thus, the NRC is unable to comment on the purposes of these
studies and has no opinion on their relevance.

However, the studies that the AEC and NRC did sponsor were used primarily to
evaluate the risk of severe accidents at nuclear power plants and to develop appro-
priate regulations and reactor oversight to minimize those risks. The studies were
not used directly as a basis by Congress to establish the limit of liability under the
Price-Anderson system. The NRC believes that the potential damages from most se-
rious accidents would be covered by the current limit of liability of approximately
$9 billion. In 1975, Congress explicitly committed to take necessary action to protect
the public from the consequences of a disaster of such magnitude. In the 1988
Amendments, Congress redefined the procedures it would follow and described the
goal as “full and prompt compensation” to the public for “all public liability claims”
resulting from such a significant incident. SENATOR INHOFE

Question 2. Given the deregulation of electricity markets, can we be reasonably
assured that utilities can pay the retrospective premiums? What would happen if
a company declared bankruptcy, as did Pacific Gas and Electric Company?

Response. Under 10 CFR 140.21, the NRC requires its reactor licensees that are
covered under the Price-Anderson system to provide annual guarantees of payments
of retrospective premiums. These guarantees are applicable to rate deregulated com-
panies as well as traditional electric utilities.

Under Part 140, a licensee is required to pay the retrospective premium, notwith-
standing its financial status. However, the NRC could potentially face a conflict
with other claims in a bankruptcy proceeding if there were an accident sufficient
to trigger a retrospective premium assessment. The NRC would presumably require
a licensee to pay the assessment, but the bankruptcy court could order the licensee
not to pay it.

In the specific case of Pacific Gas and Electric Company’s (PG&E) Chapter 11 fil-
ing, the NRC is being represented by the Department of Justice. It is unlikely that
this issue will be specifically addressed unless there is an actual accident triggering
a retrospective premium assessment during PG&E’s time in bankruptcy. Also, as a
practical matter based on previous utility bankruptcies, it is likely that the bank-
ruptey court will take on the order of 2 to 3 years to restructure PG&E’s debts and
complete the bankruptcy proceeding. Even if a severe accident occurs during this
time, it is likely that the primary, $200 million layer will be sufficient to handle
any short-term claims. Latent injury claims will take several years to arise and,
even with the relatively streamlined Price-Anderson claims settlement structure,
many shorter-term claims will likely end up before a Federal court for several years,
with the result that retrospective premiums may not need to be called for until after
a licensee emerges from bankruptcy.

Although a conflict between the NRC and other claims in a bankruptcy proceeding
is possible, the NRC has had positive experiences so far with bankruptcy courts that
have overseen Chapter 11 reorganizations of power reactor licensees. (So far, no
power reactor licensees have filed for Chapter 7 liquidation. Because generators of
electricity typically provide an essential service, it is unlikely that they would be
liquidated unless their assets had become worthless. If liquidated, the reactor, as
a valuable economic asset, would likely be sold to another company at the direction
of the bankruptcy court and after approval by the NRC.) In the cases of Public Serv-
ice Company of New Hampshire (Seabrook), Cajun Electric Cooperative (River
Bend), El Paso Electric (Palo Verde), and Vermont Electric Generation & Trans-
mission Cooperative (Millstone 3), the bankruptcy courts allowed these bankrupt li-
censees to pay all safety-related operational and decommissioning expenses (includ-
ing, we understand, Price-Anderson primary layer and onsite property insurance
premium payments). During its bankruptcy, PG&E has continued to meet all safety-
related expenses for its nuclear plants.

The NRC has sought legislation from Congress to ensure that decommissioning
costs receive explicit priority in bankruptcy proceedings. So far, the legislation has
not been enacted. The NRC would support legislation to prioritize safety-related
claims in bankruptcy proceedings and to address any potential conflict between the
requirement to pay retrospective premiums and other claims in a bankruptcy pro-
ceeding if Congress determines such legislation would be appropriate.

RESPONSES OF WILLIAM F. KANE TO ADDITIONAL QUESTIONS FROM SENATOR GRAHAM

Question 1. Mr. Fertel of the NEI has testified that the groundwork is being laid
for smaller modular reactors to come online. It was Mr. Fertel’s testimony that
Price-Anderson be amended to include these smaller reactors. You mention that the
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industry has undergone and could still undergo substantial change but make no
mention of modifications to allow for these new types of power plants. Do you agree
that these smaller reactors should come under the auspices of Price-Anderson?

Response. Any reactor, no matter what its capacity, is mandatorily indemnified
under the provisions of the Price-Anderson Act. Under current law even the small-
est of the modular reactors under consideration would be required to buy the max-
imum insurance and be responsible for retrospective premiums. What the pro-
ponents of modular reactors seek is to allow these smaller reactors to be grouped
and to buy the maximum insurance available for one reactor and to pay only one
retrospective premium. The Commission agrees that the modular reactors should be
covered under Price Anderson. However, the Commission has not taken a position
whether modular reactors should be given special treatment. At the request of Sen-
ator Murkowski, the Commission provided the attached language to accomplish the
grouping of modular reactors for the purposes of the retrospective premium without
taking a position on whether the proposal should be enacted. In the bill that was
passed by the House last year, H.R. 2983, provisions were included to address this
issue.

RESPONSES OF WILLIAM F. KANE TO ADDITIONAL QUESTIONS FROM SENATOR REID

Question 1. In 1998, the NRC recommended raising the retrospective premium to
$20 million from $10 million. The NRC has recently reversed this position, because
it appears many plants will not be shut down. It would appear that having more
utilities seek license extensions would indicate the industry is more, not less viable.
In real dollars $10 million is much less today than it was in 1988. If the industry
is more viable today than anticipated, shouldn’t the industry be able to make a larg-
er annual payment or at least one that keeps up with inflation?

Response. In a letter dated May 11, 2001, from Chairman Meserve to the Con-
gress, the NRC indicated that it was withdrawing its previous recommendation that
Congress should consider raising the maximum annual retrospective premium to
$20 million and recommended, instead, that the premium remain at the current $10
million level. The annual retrospective premium determines the rate at which the
funds for the retrospective premium pool will be collected. It does not influence the
total amount to be collected in the retrospective premium pool. That amount re-
mains the same despite a change in the retrospective annual premium. When the
NRC made its original recommendation to Congress in 1998 that the annual retro-
spective premium be increased from $10 million to $20 million, the NRC was con-
cerned that projections of reactor shutdowns would decrease the available pool of
reactor licensees to pay retrospective premiums. However, recent changes in the in-
dustry suggest that the NRC’s original concerns have been substantially met by re-
vised decisions to continue plant operation, due, in part, to the expectation of the
nuclear industry that most, if not all, power reactors will seek license extension.

The NRC also notes that, while the $10 million annual retrospective premium as-
sessment has not been indexed to inflation, the overall assessment per reactor has
been indexed. Thus, assuming that the number of reactors in the retrospective pre-
mium pool essentially remains the same, the overall amount of funds available for
payment of claims under Price-Anderson will increase over time as the overall pay-
ments are adjusted for inflation. For example, a licensee of a single plant would be
liable for a payment of $83.9 million per accident. This amount would be payable
of a maximum of $10 million annually for approximately 8.4 years. As the $83.9 mil-
lion payment is increased to take into account inflation, the licensee would still be
required to pay only $10 million each year, but would be obligated to pay over a
longer period until the total assessment were paid.

Because the bulk of claims arising from a serious accident are likely to arise from
latent injuries that may take years, or even decades, to appear, the NRC does not
believe that keeping the maximum annual retrospective premium assessment at $10
million will limit the amount of funds available to claimants when actually needed.
Further, the Price-Anderson Act (Section 170(o) of the Atomic Energy Act) provides
that no more than 15 percent of the limitation of liability, which is approximately
$1.35 billion, can be paid out before a Federal district court is required to approve
a plan for distribution of Price-Anderson funds. With the current $10 million annual
retrospective premium assessment and 106 reactors presently under the system, a
total of $1.26 billion, including $200 million in primary insurance, is available to
pay shorter-term claims. Therefore, it is not necessary to increase the annual retro-
spective premium to pay for shorter-term claims that would be subject to detailed
judicial review over several years.
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Question 2. Under the Price-Anderson Act, if the NRC determines that assessing
payment of insurance premiums including the $10 million per year annual premium
would result in undue financial hardship or there was more than one nuclear inci-
dent in a year, funds would be sought from the U.S. Treasury to pay these costs.
What rules does the NRC [have] in place that state the criteria and process by
which such determination will be made, and to identify the steps to be taken if a
financial hardship determination is made.

Response. The NRC has no rules in place that are specific to that purpose. In the
near-half-century since enactment of Price-Anderson, there has been no call for
funds in excess of the required first layer of insurance, and since creation in 1975
of the retrospective premium pool, no call has been made on that pool for funds.
In the event that there were to be a call for funds and also financial hardship on
the part of one or more reactor licenses, the Commission expects that any requests
for special treatment would be entertained on a case-by-case basis in light of the
public interest and the congressional purpose in enacting the statute.

If it were to appear necessary or desirable, following an accident, the NRC could
promulgate regulations governing the assessment of lower annual payments to the
retrospective premium pool without delaying compensation of victims. The insurers
would stand ready to pay out $200 million immediately, and even assuming several
defaults, some 90 to 100 reactors would be paying $10 million each immediately if
called on. A similar payment from the reactor pool, if needed, could be expected in
subsequent years. These funds would appear to be able to bridge any gap until the
Commission promulgated any needed regulations. Thus, the regulations could be es-
tablished significantly earlier than one could expect court judgments which would
trigger the need for significant sums to pay damages. In the event of an accident
where damages could reach or exceed the limit of liability, Price-Anderson prohibits
payments in excess of 15 percent of the total limit of liability without court approval
based on a distribution plan to be drawn up and adopted by the court or a court
determination that the distribution will not prejudice such a plan.

It is also important to note, first, that currently the nuclear insurers cover de-
faults of individual licensees in paying the annual premium up to a total of $30 mil-
lion in a single year, i.e. it would cover three separate defaults of the annual $10
million payment or a greater number of partial defaults in 1 year. The coverage
would be for a maximum total of $60 million. Second, payment by the insurers or
by the NRC with funds advanced by the U.S. Treasury does not excuse the default-
ing licensee from its obligation to pay the full retrospective premium assessed. The
licensee would remain legally obligated for that sum and, at least in the case of Fed-
eral funds advanced to the licensee, is statutorily required to repay at a later date
with interest. See Atomic Energy Act of 1954, as amended, §170b.(2)(B) &(3).

Question 3. Has the NRC considered whether the Price-Anderson Act, as currently
enacted, covers acts of terrorism? Please provide explanation of how to define “acts
of terrorism.” For example, should “acts of terrorism” be defined in distinction from
“acts of war,” which are currently excluded from coverage?

Response. “Acts of terrorism” are not excluded from Price-Anderson coverage;
thus, claims for damages arising out of these acts would be covered. In the defini-
tion of “public liability” in Section 11.w of the Atomic Energy Act of 1954, as amend-
ed, “claims arising out of an act of war” are excluded from coverage. This definition
is of course a statutory provision enacted by the Congress. While any needed inter-
pretation of those terms by the agency entrusted to administer them is generally
respected by the courts if it is a reasonable one, a question of this nature and mag-
nitude—whether particular “acts of terrorism” constitute an “act of war” excluded
by Price-Anderson—would likely need to be resolved by a court in the first instance.

Question 4. Has the NRC considered court decisions that appear to limit Price-
Anderson Act coverage, to accidental as opposed to intentional, conduct e.g., In Re
Cincinnati Radiation Litigation, 874 F. Supp 796 (SD Ohio 1995)? If so, provide the
analyses of the scope and validity of these decisions. If not, does the NRC agree that
the Price-Anderson Act, as currently in effect: (a) is limited as these court decisions
provide; and (b) should be so limited.

Response. It is NRC’s view that Price-Anderson Act coverage extends to both acci-
dental and intentional acts which cause a nuclear incident, i.e., an unlikely but con-
ceivable nuclear event or condition involving an unexpected or unwanted exposure
to radiation that causes radiological harm. Moreover, based on the legislative his-
tory of the Act, it is clear that Congress was aware that it was enacting legislation
which would cover damages from a nuclear incident caused by an intentional act
of sabotage and would indemnify the wrongdoer. No case of which we are aware
holds otherwise. The purpose of the Act, simply stated, was to assure the public that
it would be financially protected in the event of a nuclear incident involving a facil-
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ity, or its material. To accomplish this end, Congress deemed it appropriate to im-
pose special financial protection requirements. These include the requirement that
the licensee and the Atomic Energy Commission (now NRC or, as relevant, DOE)
execute an indemnification agreement that would in turn indemnify any person who
has caused the nuclear incident. Congress imposed these provisions to fill a void
where commercial insurance was unavailable to cover the possibly enormous costs
of damages in the event of a highly unlikely incident.

Nonetheless, the In re Cincinnati Radiation Litigation court correctly denied
claims that Price-Anderson coverage extends to intentional, harmful acts by medical
personnel in experimental irradiation of human subjects in which the facilities per-
formed as designed without incident. In those experiments there was no “nuclear
incident.” The court found the nuclear source did not malfunction, but rather “was
employed as intended” and thus could not give rise to a claim under Price-Anderson.
Otherwise stated, the radiological harm occurred in the absence of a nuclear occur-
rence or incident. Moreover, and significantly in this case, the Court agreed that
“Price-Anderson was never intended to create a Federal claim for the contained ap-
plication of nuclear medicine and that such use of radiation in a controlled environ-
ment is distinguishable from the Fernald and Three Mile Island occurrences typical
of those that the 1988 Amendments were designed to address.” 874 Fed. Supp at
832.

Question 5. Has the NRC considered whether court decisions that indicate that
the Price-Anderson Act should apply to product liability claims, such as the leaking
of tritium out of Swatch watches (see, e.g., Gassie v SMH Swiss Corp, 1998 U.S.
Dist Lexis 2003 (ED La 1998)). If so, please provide the analysis. If not, does the
NRC agree that the Price-Anderson Act, as currently written: (a) does apply to such
claims; and (b) should apply to such claims.

Response. At the outset, it may be helpful to clarify which of two common uses
of the term “Price-Anderson Act coverage” is at issue here. First, the narrow (but
common and frequently used) meaning of Price-Anderson coverage is that by the
terms of an executed indemnity agreement between NRC and its licensee (or with
DOE, its contractor) there is an assured scheme for insurance or other compensation
funding and for indemnification of anyone liable for damages arising from a nuclear
incident up to the limit of liability provided by the Price-Anderson Act. Second, the
broader effect of Price-Anderson coverage is that there is original jurisdiction in a
United States District Court or mandatory removal to a United States District
Court.

Under the more narrow meaning, Price-Anderson clearly does not cover the
Swatch watches because no such indemnification agreement exists with the pro-
ducer of that product. Furthermore, the Commission has not specifically considered
whether the Price-Anderson Act should apply to product liability claims such as the
leaking of tritium out of Swatch watches. However, it is unlikely that such con-
sumer product manufacturers would be granted Price-Anderson coverage because,
among other possible reasons, there has been no demonstrated difficulty in obtain-
ing adequate liability insurance. Other than its application to reactors, fuel facilities
and the transportation and interim storage of certain nuclear wastes, the only appli-
cation of Price-Anderson the Commission has considered in detail was whether
Price-Anderson indemnification should be extended to cover the manufacture of
radiopharmaceuticals. The Price-Anderson Act Amendments of 1988 required the
Commission to conduct a negotiated rulemaking on that issue. After an extensive
examination of the pros and cons of such an extension, the Commission concluded
that it should not indemnify the manufacture of radiopharmaceuticals.

With respect to the broader effect of Price-Anderson coverage, the Commission has
not had occasion to consider Gassie, a case not published in official reporters, and
thus can neither agree nor disagree with that court’s decision. Whether or not origi-
nal Federal jurisdiction was available in a products liability case involving claimed
radiological harm from wrist watches was at issue in the Gassie case cited in the
question. The Commission also has not considered whether or not Price-Anderson
jurisdictional provisions should apply to radiological harm from a source outside of
the sphere of the production of nuclear energy which was the focus of the original
enactment. A broad jurisdictional grant would support consistent application of any
Federal regulation that might be applicable, while a narrower grant would show
greater deference to State courts and possibly avoid some increase in the Federal
dockets. These policy considerations are among those that the Congress might wish
to consider.

Question 6. Do the NRC’s license transfer requirements specifically and expressly
provide for review of the new owner(s) ability to assure that Price Anderson Act fi-
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nancial protection payments (including any retrospective payments) will be avail-
able if needed? If yes, please provide a copy of the provisions referred to.

Response. The NRC’s license transfer requirements are contained in 10 CFR 50.80
and do not specifically or expressly refer to a transferee’s ability to meet financial
protection payments under the Price-Anderson system. However, 10 CFR 140.21 re-
quires reactor licensees that are covered under the Price-Anderson system to pro-
vide annual guarantees of payments of retrospective premiums. When the NRC re-
views a license transfer applicant’s technical and financial qualifications to own and
operate the facility being transferred, it ensures that applicants will obtain required
Price-Anderson coverage and evaluates an applicant’s guarantees of payment of ret-
rospective premiums pursuant to 10 CFR 140.21. General findings on financial
qualifications are contained in the Safety Evaluations prepared by the NRC staff
that accompany the approval (or denial) of the license transfer. The NRC also un-
derstands that American Nuclear Insurers, which provides primary coverage under
the Price-Anderson system and administers the secondary, retrospective premium
assessment layer, requires its own guarantees of payment of retrospective premiums
from the transferee.

Question 7. Would the NRC support amendments to the Price Anderson Act that
require the same insurance coverage and the same emergency planning require-
ments for decommissioned reactors with spent fuel pools as it requires for operating
reactors? If not, why not?

Response. There are presently ten reactors that have been granted exemptions
from providing the maximum amount of primary insurance and from participating
in the secondary retrospective insurance pool. The licensees of these reactors are re-
quired to provide primary insurance under the Price-Anderson system of $100 mil-
lion. These reactors are in various stages of decommissioning. The NRC is currently
preparing an assessment of emergency planning and insurance issues, among oth-
ers, and is evaluating whether these exemptions should be continued and if so,
whether they should be modified, i.e., made less or more strict. This evaluation is
expected to be completed later this year.

Question 8. After approving a reactor license transfer to a limited liability cor-
poration (LLC), does the NRC regularly review the financial viability of reactor li-
censees to assure they can afford to make payments for secondary insurance under
Price-Anderson? Please explain.

Response. Yes. As described in the answer to Question 6 from Senator Reid,
power reactor licensees are required, pursuant to 10 CFR 140.21, to provide, annu-
ally, guarantees of payment of retrospective premiums. The NRC annually reviews
these guarantees for all its power reactor licensees, including those that are LLCs.
All licensees so far, including LLCs, have used the cash-flow method of guarantee
allowed under §140.21; that is, a licensee may demonstrate that it has sufficient
cash-flow over 3 months to meet a $10 million retrospective premium payment for
each reactor that it owns. As long as an LLC chooses that method and is able to
pass the financial test for cash-flow each year, no additional guarantee is required.
However, if a licensee cannot pass the cash-flow test, it must provide some other
allowable guarantee. Such alternative guarantee methods include surety bonds, let-
ters of credit, revolving credit/term loan arrangements, maintenance of escrow de-
posits of government securities, or such other type of guarantee as may be approved
by the NRC. This final type of guarantee could include a guarantee by the parent
company of an LLC, if approved by the NRC.

Question 9. In the event of bankruptcy, what NRC provisions are there to assure
that a licensee would be able to meet their obligations for secondary protection? Has
NRC?established any requirements to assure that such funds are bankruptcy re-
mote?

Response. Under 10 CFR 140.21, the NRC requires its reactor licensees that are
covered under the Price-Anderson system to provide, annually, guarantees of pay-
ments of retrospective premiums. These “guarantees” are applicable to rate deregu-
lated companies as well as traditional electric utilities. Under Part 140, a licensee
is required to pay the retrospective premium, notwithstanding its financial status.
However, the NRC could potentially face a conflict with claims in bankruptcy pro-
ceeding if there were an accident sufficient to trigger a retrospective premium as-
sessment, in that the NRC would presumably require a licensee to pay the assess-
ment, but the bankruptcy court could order the licensee not to pay it. Nonetheless,
the NRC has had essentially positive experiences so far with bankruptcy courts that
have overseen Chapter 11 reorganizations of power reactor licensees. (So far, no
power reactor licensees have filed for Chapter 7 liquidation. Because generators of
electricity typically provide an essential service, it is unlikely that they would be
liquidated unless their assets had become worthless. If liquidated, the reactor, as
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a valuable economic asset, would likely be sold to another company at the direction
of the bankruptcy court and after approval by the NRC.) In the cases of Public Serv-
ice Company of New Hampshire (Seabrook), Cajun Electric Cooperative (River
Bend), El Paso Electric (Palo Verde), and Vermont Electric Generation & Trans-
mission Cooperative (Millstone 3), the bankruptcy courts allowed these bankrupt li-
censees to pay all safety-related operational and decommissioning expenses (includ-
ing, apparently, Price-Anderson primary layer and onsite property insurance pre-
mium payments). During its bankruptcy, PG&E has continued to meet all safety-
related expenses for its nuclear plants.

The NRC would support legislation as part of broader legislation to prioritize safe-
ty-related claims in bankruptcy proceedings and to avoid any potential conflict be-
tween NRC requirements to pay into the retrospective premium pool and other
claims in bankruptcy if the Congress determines such legislation would be appro-
priate.

STATEMENT OF JOHN L. QUATTROCCHI, SENIOR VICE PRESIDENT, UNDERWRITING,
AMERICAN NUCLEAR INSURERS

Mr. Chairman and distinguished members of the subcommittee, I am John
Quattrocchi, Senior Vice President, Underwriting at the American Nuclear Insurers
or ANI. Joining me today is Tim Peckinpaugh, Washington, D.C. Counsel to ANI.
We appear today on behalf of the member insurance companies of ANI. The Na-
tional Association of Independent Insurers and the Alliance of American Insurers
also join in our statement. We appreciate your invitation to present our views on
the nuclear risk with a special focus on the financial protection requirements of the
Price-Anderson Act.

ANI is a joint underwriting association that acts as managing agent for its mem-
ber insurance companies. We are, in effect, a “pool” of insurance companies formed
for the purpose of insuring a unique risk. Together with our reinsurance partners
from around the world, we represent the worldwide insurance community.

We will not dwell on the advantages of nuclear power. We are not advocates for
any particular energy source. However, as professional insurers and long-term ob-
servers of the energy scene, we believe nuclear power represents a safe, reliable and
environmentally friendly part of our nation’s energy mix. The nuclear industry has
achieved an impressive safety record and, as insurers, ANI is proud of the role we’ve
played in supporting their efforts.

ANI and its predecessor organizations were created in 1956 in response to Con-
gress’ urging that insurers find a way to insure what was then a fledgling tech-
nology. We worked closely with Congress and with the industry to develop the Price-
Anderson law. The law is essentially an insurance program that had several pur-
poses in mind.

e The first was to encourage the private development of nuclear power.

1- The second was to establish a legal framework for handling potential liability
claims.

e And the third was to provide a ready source of funds to compensate injured
victims of a nuclear accident.

The Act represents a careful balancing of the interests of the public as private
citizens and as participants in and beneficiaries of private business enterprise. We
also believe the Act has been critical in enabling us to provide stable, high quality
insurance capacity for nuclear risks in the face of normally overwhelming obstacles
for insurers those obstacles being catastrophic loss potential, the absence of credible
predictability, a very small spread of risk and limited premium volume. This has
been accomplished for more than four decades without interruption and without the
“ups and downs” (or market cycles) that have affected nearly all other lines of insur-
ance.

KEY PROVISIONS OF THE PRICE-ANDERSON ACT

Financial Protection’ . . . In Two Layers

To assure a source of funding to compensate accident victims, the law requires
reactor operators to maintain primary financial protection equal to the maximum
amount of liability insurance available from private insurance sources at reasonable
terms.2 This provision has enabled insurers to develop and sustain secure, high
quality insurance capacity from worldwide sources. Evidence of this lies in the sta-

1Defined in Section 11.k. of the Atomic Energy Act of 1954, as amended.
2The Atomic Energy Act of 1954, as amended, Section 170.b.(1).
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bility of limits, price and coverage that insurers have provided in what is a very
special line of business. Indeed, primary insurance limits actually increased after
the Three Mile Island (TMI) accident in 1979 from $140 million to $160 million, and
prices rose only modestly. The primary limit was last increased to $200 million in
1988 coincident with the last renewal of the Act. This limit is written by ANI at
each operating power reactor site in the U.S., which satisfies the requirement for
primary financial protection.

The Act also requires reactor operators to participate in an industry-wide retro-
spective rating program for loss that exceeds the primary insurance limit.3 ANI
writes a Secondary Financial Protection (SFP) Master Policy through which we ad-
minister the SFP program. Under this policy, each insured is retrospectively assess-
able for loss that exceeds the primary insurance limit up to a maximum retrospec-
tive assessment currently set at $88.095 million (adjusted every five years for infla-
tion) per reactor, per incident. In other words, the second layer of protection is
drawn from reactor operators’ own funds. Insurers have a contingent liability to
cover potential defaults of up to $30 million for one incident or up to $60 million
for more than one incident. Under the terms of the contract, however, ANI would
expect to be reimbursed with interest for any funds it advances under this program.
With 106 reactors in the program, the total level of primary and secondary financial
protection is just over $9.5 billion ($200 million in the primary layer + $88.095 mil-
lion in the secondary layer X 106 reactor units participating).

Limitation on Aggregate Public Liability4

The Act limits the liability of reactor operators or others who might be liable for
a nuclear accident to the combined total of primary and secondary financial protec-
tion, though Congress is committed to providing additional funds if financial protec-
tion is insufficient.5 Knowing the extent of one’s liability provides economic stability
and incentives that would not exist without a limit.

Legal Costs Within the Limit6

The expenses of investigating and defending claims or suits are part of and not
in addition to the limit of liability. The inclusion of these costs within the limit en-
ables insurers to offer their maximum capacity commitments without fear of exceed-
ing those commitments. This provision is absolutely essential if insurers are to
maintain and hopefully increase the assets they place at risk.

Economic Channeling of Liability”

The Act channels the financial responsibility and insurance obligation for public
liability claims to the nuclear plant operator. This helps assure that injured parties
will be able to establish with certainty liability for a nuclear accident that will be
backed by solid financial resources to respond to those liabilities.

Waiver of Defensess

In the event of what is called an Extraordinary Nuclear Occurrence (ENO),° in-
surers and insureds waive most standard legal defenses available to them under
state law.10 The effect of this provision is to create strict liability for a severe nu-
clear accident. Claimants in these circumstances need only show that the injury or
damage sustained was caused by the release of nuclear material from the insured
facility. Fault on the part of a particular defendant does not have to be established.

Federal Court Jurisdiction in Public Liability Actions!

Historically, state tort law principles have governed nuclear liability determina-
tions. The Price-Anderson Act provides for a federal overlay to the application of
state law. The Act confers jurisdiction over public liability actions on the Federal

31bid.
(E;The Atomic Energy Act of 1954, as amended, Section 170.e. (1) (A) and Section 170.0. (1)
5The Atomic Energy Act of 1954, as amended, Section 170.e. (2).

6The Atomic Energy Act of 1954, as amended, Section 170.e. (1) (A).

"The Atomic Energy Act of 1954, as amended, Section 11.t. and 170.c.

8The Atomic Energy Act of 1954, as amended, Section 170.n. (1).

9Defined in Section 11.j. of the Atomic Energy Act of 1954, as amended. Without citing all
the specifics, the term refers to a significant nuclear incident that results in severe offsite con-
sequences.

10The legal defenses waived in the policy include (i) any issue or defense as to the conduct
of the claimant or the fault of the insured, (ii) any issue or defense as to charitable or govern-
mental immunity, and (iii) any issue or defense based on any statute of limitations if suit is
instituted within three years from the date on which the claimant first knew, or reasonably
could have known, of his bodily injury or property damage and the cause thereof.

11The Atomic Energy Act of 1954, as amended, Section 170.n. (2).
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District Court in which the accident occurs. This removes the confusion and uncer-
tainties of applicable law that would otherwise result when multiple claims and law-
suits are filed in multiple courts. The provision also reduces legal costs and speeds
the compensation process.

Precautionary Evacuations’?

The system anticipates that insurers will provide immediate financial assistance
to people who are forced to evacuate their homes because of a nuclear accident or
because of imminent danger of such an event.

The Act, and these provisions in particular, have stood the test of time and served
the public well as demonstrated by the response at Three Mile Island.

THE ACCIDENT AT THREE MILE ISLAND

The accident at Three Mile Island occurred on March 28, 1979. Within twenty-
four hours of the Pennsylvania Governor’s advisory for pregnant women and pre-
school age children to evacuate a five-mile area around the site, we had people in
the area making emergency assistance payments. Two days later, a fully functioning
claims office staffed with some 30 people was open to the public. The claims staff
grew to over 50 people within the next two weeks. All of the claims staff came from
member insurance companies from around the country. I spent about 10 days at the
claims office shortly after it opened to lend whatever support I could.

As the office was being set up, we placed ads on the radio, television and in the
press informing the public of our operations and the location of the claims office.
Those people affected by the evacuation advisory were advanced funds for their im-
mediate out-of-pocket living expenses, that is to say, expenses for food, clothing,
shelter, transportation and emergency medical care. Approximately $1.3 million in
emergency assistance payments were made to some 3,100 families without requiring
a liability waiver of any kind.

We responded as quickly as we did because we had prepared for emergencies in
advance. Emergency drills were conducted periodically, and an emergency claim re-
sponse manual helped guide our response. Checks and other claim forms that had
been pre-printed and stored for emergencies were immediately available to us. The
insurance industry received high praise for its quick response at TMI. In responding
as we did, the insurers helped to alleviate some of the fear and dislocation of those
affected by the accident.

POLICY COVERAGE AND CLAIMS EXPERIENCE

The nuclear liability policy written for nuclear site operators is designed to re-
spond to an insured’s liability for damages because of bodily injury or offsite prop-
erty damage caused by a large, sudden catastrophic accident. However, it can also
respond to allegations of injury from very small amounts of nuclear material. That
bears repeating. In addition to providing coverage for catastrophic events, we are
providing coverage for alleged offsite damages from normal plant operations.

All of our insured facilities release very small amounts of material within accept-
able regulatory limits. But the public perception of what is “acceptable” and what
constitutes “damage” is a moving target. Indeed, almost all of our claims allege in-
jury or damage (or fear of future injury or damage) from little or no documented
radiation exposure. And, with the exception of the accident at Three Mile Island,
few of the claims from members of the offsite public are the result of a clearly iden-
tifiable event. Instead, our claims experience is more related to routine releases and
the latent injury phenomenon now popular at least in the U.S. in the toxic torts
arena. The alleged damages usually involve somatic, psychosomatic or genetic ef-
fects from exposure to radiation at de minimis levels.

From inception, ANI has handled some 207 reported claims or incident notifica-
tions. We've paid just over $200 million for indemnity and legal defense and have
incurred losses of $482 million, all through December 31 of last year. The difference
between the paid and incurred loss figures represents what is reserved for indem-
nity and defense on outstanding claims.

Radiation claims are costly to defend and there is often no relationship between
the amount of radiation alleged and the expense necessary to defend the claim.
While the judicial process is expensive, it does expose claims that have no basis in
scientific fact. Given the finite resources available to compensate truly injured vic-
tims, it serves no one’s interest for insurers to compensate claims without merit.
The importance of the legal framework established in the Act, including the cost of
defense within the system, cannot therefore be overstated.

12Defined in Section 11.gg. of the Atomic Energy Act of 1954, as amended.
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NRC’S REPORT TO CONGRESS . . . PRIMARY LIABILITY LIMITS

In its 1998 Report to Congress on the status of the Act, the NRC strongly sup-
ported reauthorization of the Price-Anderson Act and offered eight recommenda-
tions. In the interest of time, and because the subcommittee is, I'm sure, familiar
with the report, I will focus particular attention on just one of the recommendations
specifically, that Congress discuss with insurers the potential for increasing the pri-
mary liability insurance limit. The NRC indicated in its report that an increase to
roughly $350 million would at least keep pace with inflation since 1957.

As was noted earlier in my testimony, the Act requires power reactor licensees
to maintain primary financial protection equal to the maximum amount of liability
insurance available from private sources at reasonable terms. But for this provision,
it is doubtful that limits at the levels written could have been sustained without
interruption or fluctuation for more than forty years. To illustrate the point, when,
in the mid-1980’s, liability insurance became unavailable at almost any price for
conventional lines of business, nuclear liability insurers continued to provide a sta-
ble market for their limited customer base thanks, in part, to this provision.

Liability limits have been increased periodically from $60 million in 1957 to $200
million presently. The limit was last increased to its present level in 1988 coincident
with the last renewal of the Act. The attached Table of Limits outlines the history
of primary liability limits from 1957.

We believe an increase in the level of primary insurance coverage would benefit
the system and enhance public protection for a number of reasons:

(1) The existing limit has not changed since 1988 and its value has, in fact, been
eroded by inflation. When measured against the rate of inflation from 1988 to June
1998, the limit would have grown to roughly $275 million. When measured against
{nﬂation from 1957 to June 1998, the limit would have increased to about $350 mil-
ion.

(2) An increase in the primary limit to reflect the impact of inflation is consistent
with inflationary increases mandated by the Price-Anderson law in the second layer.
Section 170.t. of the Act requires that the maximum retrospective premium in the
second layer be adjusted at five-year intervals. The maximum retrospective pre-
mium in the second layer has, in fact, been increased twice since 1988 to reflect the
impact of inflation.

(3) A higher primary limit would provide an added buffer between loss in the pri-
mary layer and retrospective assessments on utility operators in the second layer.
Sound funding for the remote, but nevertheless possible, nuclear catastrophe calls
for pre-funding a substantial portion of the costs of that accident. The higher the
potential retrospective liabilities on the nuclear industry in the second layer, the
more desirable reasonable increases in the primary insurance layer become.

(4) The number of reactor licensees can be expected to decrease in the coming
years as reactor units are sold to a relatively smaller number of buyers. The effect
of this would be to substantially increase the maximum potential retrospective as-
sessment on those remaining operators at a time of severe economic stress for nu-
clear utilities generally that is to say, following a large-scale nuclear accident. In
these circumstances, a higher primary liability limit would provide a better balance
between pre- and post-funded layers of accident protection, in effect enhancing the
protection to the public.

(5) Deregulation of the electric utility industry may hamper a utility’s ability to
pass on to ratepayers the cost of a retrospective assessment. A higher primary limit
would reduce the chances of, or at least delay, an assessment in the second layer.

Consistent with the long-standing objective of Congress to provide the most finan-
cial protection possible to compensate the public, we will work with our members
and reinsurers to develop higher primary insurance limits coincident with a satis-
factory renewal of the Act. Any effort on our part to increase the primary limit
would also have to be balanced against the needs and desires of our customer base.
If these needs can be balanced, our goal would be to develop only capacity that is
financially secure and committed for the long term. In testimony I delivered before
Congress in June of last year, I indicated that a reasonable goal might be a primary
limit in the range of $300 million, again assuming a satisfactory renewal of the Act.
While this remains our goal, I now have to qualify my remarks by indicating what
should be obvious the events of September 11 will make it much more difficult for
us to achieve the goal. The issue of terrorism is addressed in more detail later in
my testimony.

POSSIBLE NEW PROTECTION IN THE SECOND LAYER

In the unlikely event that retrospective premiums in the second layer need to be
assessed because of a severe nuclear accident, those assessments will be levied at
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a time of great political and financial stress. The pressures on the utility that suf-
fers the accident will, in all likelihood, be the most severe. For that reason, we have
begun to discuss with the industry a potential new coverage under the existing Sec-
ondary Financial Protection (SFP) program that would pay up to one full retrospec-
tive premium (currently up to $88.095 million) on behalf of the utility at whose site
the accident occurs. Payment of this retrospective premium would be made on a
guaranteed cost basis that is to say, we would not expect to be reimbursed.

We envision that coverage would be added by endorsement to the existing SFP
program for an additional per reactor premium. We would prefer that coverage be
purchased on a voluntary basis and not made part of the financial protection re-
quirements. For the coverage to be viable, at least half the number of reactor units
in the SFP program would have to participate.

I have to again stress one point. Since coverage under the potential new product
would apply on a guaranteed cost basis, we would have to secure additional capacity
over and above whatever additional capacity might be developed for the primary
layer. And, as with a possible increase in the primary limit, my comments about
a possible new product in the second layer have to be qualified. The events of Sep-
tember 11 will make the development of any new product that requires additional
capacity very difficult to accomplish. And, in any event, our first priority is to focus
on our goal of increasing the primary liability layer.

PRICE—ANDERSON AS A SUBSIDY?

Some have argued that Price-Anderson is a subsidy for the nuclear industry. For
what it’s worth from our perspective as independent insurers, that view is clearly
inaccurate. We are not aware of any payments made by the Federal Government
to private licensees under Price-Anderson. Indeed, the industry not only pays the
cost of the insurance required by the Act, it has paid millions of dollars in indemnity
fees and has assumed more than $9 billion in potential retrospective assessments
to compensate injured accident victims all of this at no cost to the government.

Some argue that the Act’s limitation on liability is a subsidy for the industry in
that it limits potential recoveries of accident victims. The fact is, however, that, in
exchange for the limit on liability, the Act provides for a large, ready source of funds
for accident victims that would not otherwise exist.

Insurers have a great deal of experience handling litigation that is “unfettered”
by limitations on liability. No case stands out in my mind more than the Bhopal
accident in India in 1984. As many as 4,000 people died and another 500,000 were
injured. After years of litigation, Union Carbide settled with the Indian Government
for %470 million or roughly $1,000 in compensation for each of those killed or in-
jured.

The simple fact is that there is always a limit on liability that limit equal to the
assets of the company at fault. Those who helped shape the Price-Anderson Act un-
derstood that fact. It was their belief that those who share in the benefits of nuclear
energy should also share in the risks through a system of solid financial protection
provided by industry and by government.

Beyond serving the public interest, the limitation on liability enables insurers to
quantify their potential liabilities. Without the limitation, suppliers and others who
might incur potential nuclear liabilities would be forced to seek separate insurance
protection for their own accounts, in turn, exposing insurers to unacceptable accu-
mulations. In these circumstances, the level of available liability insurance might
well diminish.

ACTS OF TERRORISM

The tragic events of September 11 are having a profound effect on the worldwide
insurance industry. While most insurers are absorbing the losses, insurance capital
is obviously finite. We understand that future acts of terrorism have now been ex-
cluded under most commercial property and casualty reinsurance contracts. In turn,
insurance companies that directly write commercial property and casualty policies
are either seeking to exclude terrorism entirely or are reducing policy limits to their
own net capacities. Premiums have also risen significantly.

As a joint underwriting association, ANI is a reflection of the insurance and rein-
surance companies that comprise our membership. Indeed, for nuclear insurers, the
risk assessment associated with terrorism has added significance since nuclear
plants are said to be potential terrorist targets. In response to these developments,
ANI took two actions effective on January 1, 2002 that are intended to maintain
the long-term stability of the nuclear liability program and, at the same time, en-
able us to continue to provide coverage for terrorism. First, premiums were in-
creased by 30% to reflect, at least in part, an exposure not otherwise contemplated
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prior to September 11. Second, while we have decided not to exclude terrorism at
this time, our policies are now subject to one shared industry aggregate limit of
$200 million for liability arising out of terrorist acts. This aggregate limit for ter-
rorism can be reinstated at our option depending on prevailing risk circumstances
and the status of the reserves we maintain. The SFP program will continue to apply
to loss that exceeds the underlying primary limit. This action was necessary to as-
sure (:iur capacity providers that their exposure to terrorist acts is quantified and
capped.

As noted earlier, ANI is a reflection of its member companies and reinsurers.
These companies have been hit hard by September 11 as has the entire insurance
industry. The availability of insurance capacity worldwide has tightened consider-
ably as a result, and will likely become tighter in the coming months. In the absence
of some intervening solution, we think our goal of higher insurance limits will be
difficult to achieve.

CONCLUSION

To the best of our knowledge, the financial protection that the Act provides the
public far surpasses the performance of any other system in place in the United
States. The essential fact is that the public is far better off with this system of fi-
nancial protection than without it. For us as insurers, its provisions make an other-
wise difficult risk insurable. We therefore urge the members of this subcommittee
to support expeditious renewal of the Act, with little if any change, as recommended
by the NRC report to Congress and the Administration’s National Energy Policy re-
leased last year. In terms of the legislation pending before this subcommittee, ANI
supports in general S. 1360, as introduced by Senator Voinovich and cosponsored
by Senator Inhofe and others.

We are grateful to the subcommittee for the opportunity to express the views of
insurers on this important issue.

ATTACHMENT TO TESTIMONY OF JOHN L. QUATTROCCHI

Table of Limits

History of Maximum Nuclear Liability Insurance Available from 1957 to Present Liability Limits

Liability Lim- Percent In-
Year its (|?DH;)MI|- crease

1957 $60

19661 74 23.3%
1969 82 10.8%
1972 95 15.8%
1974 110 15.8%
19751 125 13.6%
1977 140 12.0%
1979 160 14.3%
19881 200 25.0%

1Coincident with the renewal of the Price-Anderson Act.

RESPONSES BY JOHN L. QUATTROCCHI TO ADDITIONAL QUESTIONS FROM SENATOR
VOINOVICH

Question 1. Price-Anderson’s only use came in 1979 with the accident at Three
Mile Island. Could you explain why the insurers were able to respond and mobilize
so quickly? Were all claims arising out of the Three Island Mile accident fully paid?
Were there any defaults?

Response. As indicated in the testimony I presented before the subcommittee on
January 23, we had representatives in the area making emergency assistance pay-
ments within 24 hours of the Governor’s evacuation advisory. We were able to ac-
complish this because we prepared in advance. Emergency response drills were con-
ducted periodically. An Emergency Claim Response Manual was drafted prior to the
accident and helped guide our response. Claim forms, checks and other office sup-
plies were pre-packaged and ready to go. In short, we were able to respond as quick-
ly as we did because we planned in advance and were fully prepared to respond.

Approximately $1.3 million in emergency assistance payments were made to some
3,100 families without requiring a release of any kind. In 1981, we settled claims
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for economic loss to businesses and individuals within 25 miles of the site for $20
million. As part of that same settlement, we paid another $5 million to establish
a public health fund to study the health impact, if any, on people living in the area.
Then in 1985, we paid $14.25 million to settle consolidated claims for bodily injury
and emotional distress involving some 280 people.

While it was clear from the data that no one was actually physically harmed as
a direct result of the accident, our agreement to settle the initial batch of bodily in-
jury cases was a business decision that reflected the uncertainty of liability for phys-
ical harm induced by emotional distress. Shortly after that settlement was an-
nounced, an additional 2,200 claims were filed against the site operator and others
alleging radiation-induced bodily injury, emotional distress and other damages.
Those claims were considered to be without merit and have been vigorously de-
fended. As the Federal District Court for the Middle District of Pennsylvania noted
in granting summary judgment in favor of the defendants, and I quote:

“ The paucity of proof alleged in support of plaintiffs’ case is manifest . . . If the
most eminent scientists in the world are unwilling to do more than speculate as to
the casual link between radiation exposure and cancer induction at doses below 10
rems, no rational jury, confronted with identical evidence, could find it more likely
than not that radiation induced a given neoplasm.”

Insurance capital is obviously finite. In the final analysis, therefore, it serves no
one’s interest for insurers to compensate claims that have no basis in scientific fact.
I might also point out that the Act applies to nuclear incidents generally and has,
in fact, been employed as the legal mechanism to respond to a number of public li-
ability claims regardless of the severity of the nuclear incident.

Finally, I assume that your question regarding “defaults” is a reference to possible
defaults on the part of any of our participating member companies or reinsurers in
responding to TMI claims. Assuming my interpretation of the question is correct,
I would make two points in response. First, there were no defaults by any of our
member companies or reinsurers. Second, all claim payments for indemnity and de-
fense were made from an established loss reserve fund in which we set aside rough-
ly 75 percent of each premium dollar to pay loss and expense, or refunds to policy-
holders.

Question 2. From this experience and your knowledge of the insurance industry,
which system is more likely to provide the public prompt and significant amounts
of compensation following a nuclear accident: a no-fault system like Price-Anderson
in which the insurers and all the utilities pay or a traditional tort law system that
requires the negligent party to pay?

Response. In the event of an Extraordinary Nuclear Occurrence (ENO),! insurers
and insureds are obligated under the Act to waive most standard legal defenses nor-
mally available to them under state law. The effect of this is to create strict liability
for a severe nuclear accident. To be compensated, claimants would have only to
show that the injury or damage suffered was caused by the release of nuclear mate-
rial from the insured facility. Fault on the part of a particular defendant need not
be established in these circumstances.

Beyond this, the Act effectively channels economic liability to the plant operator.2
This is done simply and effectively by the omnibus insurance provisions of the finan-
cial protection requirements. This helps assure that injured parties will be able to
establish liability for a nuclear accident that will be backed by solid financial re-
sources to respond to those liabilities. Channeling of liability to the plant operator
is made possible by the Act’s limitation on liability3 which, in turn, makes possible
the retrospective premium* payable by reactor operators in the event losses exceed
the primary insurance layer.

When these provisions are taken together, there is very little question that the
Act provides the public with far more protection than would the traditional tort law
system.

1Defined in Section 11.j of the Atomic Energy Act of 1954, as amended. Without citing all
the specifics, the term refers to a significant nuclear incident that results in severe offsite con-
sequences.

2The Atomic Energy Act of 1954, as amended, Section 11.t. and 170.c.

3The Atomic Energy Act of 1954, as amended, Section 170e.(1)(A) and Section 170.0.(1)(E).

4The Atomic Energy Act of 1954, as amended, Section 170.b(1).
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RESPONSES BY JOHN L. QUATTROCCHI TO ADDITIONAL QUESTIONS FROM SENATOR
INHOFE

Question 1. Testimony at the hearing raised concerns about the standard nuclear
exclusion in homeowner’s insurance policies. Why does the conventional insurance
policy contain a nuclear exclusion?

Response. While Homeowner’s insurance policies contain nuclear exclusions, it is
incorrect to say that the homeowner is not covered for radioactive contamination
damage caused by an accident at a nuclear power plant. Through the Price-Ander-
son Act, the Federal Government requires liability insurance to be provided by nu-
clear plant operators that, in fact, would respond to such damages at no cost to the
homeowner. The protection afforded under the Act currently amounts to roughly
$9.5 billion per incident, the first $200 million of which is written by ANI at each
operating power reactor facility in the U.S. For loss that exceeds that primary layer
of $200 million, utility operators are subject to retrospective assessments of up to
roughly $88.1 million per reactor, per incident. The retrospective assessments are
payable by utilities under a Secondary Financial Protection program, which ANI ad-
ministers.

The nuclear exclusions in Homeowner’s insurance policies exist for several rea-
sons. First, insurers are channeling their maximum available capacities for the nu-
clear risk through ANT and would therefore be exposed to an undue cumulation risk
if the same coverage were also provided under other policies they write. So, while
radioactive contamination is excluded from individual Homeowner’s policies, uni-
versal coverage is afforded under the policies written by ANI. Each of ANI’s member
insurance companies pledges a stipulated dollar amount and thus each knows in ad-
vance its maximum exposure for the nuclear peril. Without nuclear exclusions in
conventional policies, ANI’s member companies would be unable to determine their
maximum nuclear exposures, which, in turn, would result in significantly reduced
insurance capacity for nuclear risks.

Second, the nuclear peril is a classic example of one that presents low frequency
but high severity loss potential. And it lacks credible predictability. The problem be-
comes apparent if you consider that the probability that any particular home will
be damaged by fire is essentially random and predictably much the same for any
policyholder during a given period of time, with some variations due to construction
differences, proximity to water sources and so forth. Conversely, the risk that all
policyholders in a given area will all have fires during the same period is very
small. Where the opposite is true, that is, where a single loss can result in multiple
large losses as, for example, in the case of floods or radioactive contamination, these
perils are excluded under conventional insurance policies. As noted earlier, the nu-
clear peril presents even more of a problem than does flood because, while there is
some statistical basis for predicting floods, there is no real basis for predicting nu-
clear occurrences.

Third, as with floods, the small number of customers who might be interested in
radioactive contamination coverage presents insurers with the problem of adverse
selection, that is, only those at greatest risk would have an interest in coverage,
which, in turn, violates the principle of spreading risk over a large customer base.
Since a basic principle of insurance is risk-spreading, this presents a genuine prob-
lem for insurers. The market simply would not bear premiums large enough to sup-
port each individual risk, and it would be unfair to ask the many who have no inter-
est in or perceived need for coverage to subsidize the few who may.

With regard specifically to the nuclear peril, these problems were recognized early
on by insurers and by Congress. At Congress’ urging that insurers find a way to
insure the nuclear risk, the insurance industry helped develop the Price-Anderson
system which channels liability to a single operator. The industry also chose the
“pooling” technique to spread the risk of a small number of insured facilities over
a large number of insurance companies. To achieve the goal, the nuclear peril had
to be excluded under conventional insurance policies because insurers are chan-
neling their capacities through the pooling system.

Any suggestion that there is no insurance against radioactive contamination of
homes stemming from an accident at a nuclear power plant is based on misinforma-
tion. Insurance is, in fact, provided efficiently under nuclear liability policies written
by ANI and purchased by reactor operators, and again at no cost to the homeowner.

Question 2. Mr. Peter Bradford stated in his testimony that the Price-Anderson
Act provides a subsidy to a nuclear powered electric generating plant that is not
available to other fuel forms of electric generating power plants therefore reducing
the nuclear industry’s cost of capital. He also states that with Price-Anderson pro-
tection new nuclear power plants have a disincentive to build the safest plants. Is
Price-Anderson a subsidy to nuclear plants or a mandate for payment that is not
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imposed on other energy forms? Is the Act a disincentive to building the safest nu-
clear power plants?

Response. A “subsidy” is generally defined to mean a grant of money by a govern-
ment to a private person or organization. In the Price-Anderson context, the Federal
Government has never made any payments to or on behalf of private NRC licensees.
Indeed, payments have been made in the reverse sequence that is, from private li-
censees to the Government as fees for indemnity. Moreover, the nuclear industry
not only pays the cost of the insurance required by the Act, it has assumed more
than $9 billion in potential retrospective assessments to compensate potential acci-
dent victims all this at no cost to the Government.

Some argue that the Act’s limitation on liability represents a subsidy for the nu-
clear industry. The simple fact, however, is that there is always a limit on liability
that limit equal to the assets of the company at fault. Limitations on liability
through bankruptcy proceedings are frequent occurrences. Those who helped shape
the Price-Anderson Act understood that reality. In exchange for a statutory cap on
liability, the Act provides a large, ready source of funds that would not otherwise
exist.

Experience clearly shows that relying on the tort system to compensate victims
of a major accident often results in less rather than more protection for the public.
Few, if any, negligent parties especially one that has suffered a major accident
would have assets sufficient to pay $9.5 billion in claims. Rather than functioning
as a subsidy, the Act serves the public interest and provides an incentive for private
industry to assume the financial risk of pursuing a complex technology that benefits
society as a whole.

Question 3. Are terrorist attacks covered under both the primary layer and the
secondary financial protection layer of Price-Anderson?

Response. Liability arising out of a terrorist act at one of our insured reactor fa-
cilities is covered under both the primary and secondary financial protection layers.
However, as a result of the tragic events of September 11, coverage under ANT’s pri-
mary liability policies is now subject to one shared industry aggregate limit of $200
million, which can be reinstated depending on prevailing risk circumstances. This
change was necessary to assure our capacity providers that their exposure to ter-
rorist acts is quantified and capped. The secondary financial protection layer will
continue to apply to loss that exceeds the primary limit and will drop down above
any diminished primary limit.

RESPONSES BY JOHN L. QUATTROCCHI TO ADDITIONAL QUESTIONS FROM SENATOR
REID

Question 1. In your testimony you state: “Sound funding for the remote but never-
theless possible, nuclear catastrophe calls for pre-funding a substantial portion of
the costs of that accident. The higher the potential retrospective liabilities on the
nuclear industry in the second layer, the more desirable reasonable increases in the

rimary insurance layer become.” Currently the private insurance industry provides
5200 million in insurance. You indicate in your testimony the private insurance in-
dustry may be willing to provide $300 million. You have also indicated that you may
be willing to cover the secondary premiums that plants must pay if a nuclear catas-
trophe occurs. What other provisions would you recommend for the Price-Anderson
Act to pre-fund a significant portion of the industry’s total liability in the event of
an accident?

Response. The primary insurance layer constitutes the pre-funded portion of the
total financial protection available under the Act. The current primary insurance
limit of $200 million represents a “working layer” of protection through which insur-
ers can immediately respond to the consequences of a nuclear accident, as was the
case at Three Mile Island. Since the current primary limit has been in place since
1988, an increase would help offset the effects of inflation, and provide a better bal-
ance between pre-and post-funded layers of protection. As indicated in my testimony
our goal is to increase the primary layer to $300 million, assuming a satisfactory
renewal of the Act.

While one cannot discount the possibility of a severe nuclear accident, the prob-
ability is very remote. Conservative estimates place the probability of a core-dam-
aging accident in the U.S. coupled with a containment failure at approximately 1
in 10,000 years. Given these remote probabilities, it would be economically ineffi-
cient to require reactor operators to pre-fund any portion of their retrospective pre-
mium obligations. Again, however, a reasonable increase in the primary insurance
limit would serve the same “pre-funding” purpose and provide more of a buffer be-
tween loss in the primary layer and retrospective assessments in the second layer.
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The key in all of this is balance. The Price-Anderson Act’s pre-funded primary layer
and its post-funded second layer appear to strike a reasonable balance for respond-
ing to a remote risk that lacks credible predictability. Incidentally, my testimony in-
dicates that we have begun to discuss with our customer base a potential new cov-
erage in the second layer that would pay up to one (emphasis added) full retrospec-
tive premium (currently $88.095 million) on behalf of the utility at whose site the
accident occurs. I also pointed out that the events of September 11 will make that
very difficult to accomplish and that, in any event, our first priority is to focus on
our goal of increasing the primary insurance limit.

Question 2. Do you know of any other industries in which companies contribute
to a pool (either prospectively or retrospectively) that can be used to pay damages
caused by an accident for which most of the contributors are not responsible? What
are the hability limits, if any?

Response. We know of no other industry that has agreed to assume a shared fi-
nancial responsibility for accidents that occur at a facility owned and operated by
a separate and distinct business entity. It is the Price-Anderson Act that makes this
possible with its system of “checks and balances.” Care needs to be taken to avoid
upsetting the balance, in which case the system will likely unravel.

STATEMENT OF MARVIN S. FERTEL, SENIOR VICE PRESIDENT-BUSINESS OPERATIONS,
NUCLEAR ENERGY INSTITUTE

Chairman Reid, Ranking Member Inhofe and distinguished members of the sub-
committee, I am Marvin Fertel, senior vice president of the Nuclear Energy Insti-
tute. I am pleased to have this opportunity to testify regarding the renewal of the
Price-Anderson Act.

The Nuclear Energy Institute coordinates public policy on issues affecting the nu-
clear energy industry, including federal regulations that help ensure the safety of
the 103 commercial nuclear power plants operating in 31 states. NEI represents
nearly 275 companies, including every U.S. utility licensed to operate a commercial
nuclear reactor, their suppliers, fuel fabrication facilities, architectural and engi-
neering firms, labor and law firms, radiopharmaceutical companies, research labora-
tories, universities and international nuclear organizations.

For 45 years, the Price-Anderson Act has been a proven framework for providing
the most effective third-party liability protection in the world. Given this proven
record, Congress should renew it indefinitely. The industry supports renewing the
Act without changing current processes applicable to commercial nuclear power
plants. The industry also supports adding a provision to the law that would address
new smaller, highly efficient modular reactors under consideration to meet the
growing energy needs of the United States.

Even with indefinite renewal, Congress can, at any time, reopen the law if modi-
fications are needed. In addition, Congress can request updates on the status of
Price-Anderson Act implementation from the Nuclear Regulatory Commission in
order to provide a basis for change if necessary.

The Price-Anderson Act ensures the availability of more than $9.5 billion to ap-
propriately compensate members of the public as the result of a nuclear incident.
It establishes a simplified claims process for the public to expedite the filing of
claims and provides immediate reimbursement for costs associated with evacuation
that may be ordered near nuclear facilities.

Congress Should Renew Price-Anderson Act Indefinitely

The industry recommends an indefinite renewal of the Price-Anderson Act. If in
the future Congress wants to reconsider and amend the law it can do so at any
time. The industry encourages Congress to hold periodic oversight hearings on the
Act, and, if required, modify the law accordingly.

The industry believes that the retrospective maximum annual payment require-
ment should remain at $10 million per nuclear plant (or more than $1 billion in
aggregate). In 1998, the NRC recommended that the retrospective premium be in-
creased to $20 million, based in part on the assumption that 25 nuclear plants
would close without relicensing, and that the money available annually to pay for
third-party liability claims would decrease as a result. However, most, if not all, nu-
clear plants are expected to pursue relicensing. NRC Chairman Richard Meserve,
in a May 11, 2001 letter to members of Congress, retracted the 1998 recommenda-
tion based on the number of plants seeking license renewal. To date, eight U.S. re-
actors have renewed their licenses and 14 are in the NRC’s license renewal queue.
Given this change in the marketplace, the NRC no longer believes that the increase
in the retrospective premium to $20 million is necessary.
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Price-Anderson Act Proven Effective Over 45 Years

The Price-Anderson Act of 1957, signed into law as an amendment to the Atomic
Energy Act, provides for payment of public liability claims related to any nuclear
incident. In its 1998 report to Congress, the Nuclear Regulatory Commission said
that the Price-Anderson Act has “proven to be a remarkably successful piece of leg-
islation” that has grown in depth of coverage and that proved its viability in the
aftermath of the Three Mile Island accident.

Since the inception of the Price-Anderson Act, the law has been extended three
times for successive 10-year periods, and in 1988 it was extended for 15 years. Un-
less Congress renews the Price-Anderson Act, it will expire on August 1, 2002.

The Price-Anderson Act is a proven law that works in these important ways:

¢ Ensures the availability of billions of dollars to compensate citizens affected by
a nuclear incident.

¢ Establishes a simplified claims process for the public to expedite recovery of
losses.

¢ Provides for immediate emergency reimbursement for costs associated with an
evacuation of residents near a nuclear power plant.

« Establishes two tiers of liability protection for each nuclear incident involving
commercial nuclear energy, and provides a guarantee that the federal government
will review the need for compensation beyond that explicitly required by law.

For the primary level of coverage, the law requires nuclear power plant operators
to buy all nuclear liability insurance available or provide for an equal amount of
ﬁlnancial protection. That amount of insurance is $200 million at each nuclear power
plant site.

For the second level, power plant operators are assessed up to $88 million for each
accident that exceeds the primary level at a rate not to exceed $10 million per year,
per reactor for a total of $9.3 billion. Industrywide, the NRC increases the aggregate
amount required for inflation every five years. An important feature of the law is
that it creates an industrywide obligation for providing the insurance by spreading
the liability for a major accident across the entire industry. In addition, Congress
may establish more assessments on the industry if the first two levels of coverage
are not adequate to cover claims. The Price-Anderson Act framework provides the
same level of protection for the public near DOE facilities as for the commercial sec-
tor.

Research and smaller power reactors are also required to partially self-insure
against nuclear incident, with the federal government providing additional indem-
nity. Further, the Act also provides public protection liability insurance for research
and university reactors which maintain the United States’ leadership position in the
deirelopment of new nuclear technologies, medical research and other advanced tech-
nologies.

The groundwork is being laid to license smaller, modular, more cost-effective and
even safer reactors in the United States. Price-Anderson Act renewal should recog-
nize this development and include these reactors in its protocols. The industry be-
lieves that provisions should be added to provide public liability protection for these
smaller reactors. Specifically, we recommend that for purposes of the secondary fi-
nancial protection requirements of the Price-Anderson Act, modular reactor facilities
containing modules of between 100 megawatts to 300 megawatts, up to a total of
1,300-megawatts, be treated as a single facility.

The cost of Price-Anderson coverage is included in the cost of electricity; it is not
a federal subsidy. That means the nuclear industry bears the cost of insurance, un-
like the corresponding costs for some major power alternatives. For example, risks
of dam failure and flooding at hydroelectric facilities are borne directly by the pub-
lic, not the hydropower facilities.

In the history of the law, no taxpayer funds have been paid out for commercial
losses under Price-Anderson. Of the approximately $180 million paid in claims since
the Price-Anderson Act went into effect including the $70 million from the Three
Mile Island accident all have been paid by the private insurers and the industry.
In fact, Price-Anderson has resulted in payment of $21 million back to the govern-
ment in indemnity fees.

Energy Department, Nuclear Regulatory Commission Recommend Renewal

The NRC and DOE recommend renewal of the Price-Anderson Act. The NRC, in
1998, said that “the structured payment system created to meet the two objectives
stated in the Price-Anderson Act has been successful. The Commission believes that
in view of the strong public policy benefits in ensuring the prompt availability and
equitable distribution of funds to pay public liability claims, the Price-Anderson Act
should be extended to cover future as well as existing nuclear power plants.”
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The Department of Energy, in 1999, said that the indemnification “should be con-
tinued without any substantial change because it is essential to DOE’s ability to ful-
fill its statutory missions involving defense, national security and other nuclear ac-
tivities “

The House of Representatives endorsed renewal of this important law on Novem-
ber 27, 2001 when it approved H.R. 2983, bipartisan legislation extending the law
for 15 years.

The Price-Anderson Act has withstood court challenges dating back to 1973 when
the Carolina Environmental Study Group, the Catawba Central Labor Union and
40 individuals brought suit against Duke Power Co., which was building nuclear
power plants in North and South Carolina.

Overview of Nuclear Power Plant Performance

Nuclear power produces 20 percent of the nations’ electricity supplying power to
one of every five U.S. homes and businesses. The commercial nuclear industry is
a dynamic, growing sector that for decades has played a key role in the economic
growth, environmental protection and energy security of our nation.

Continuing a decade-long trend, U.S. nuclear power plants achieved record safety
and reliability levels in 2001. The industry has sustained that trend and as a result
of an increased capacity factor and outstanding reliability, the industry is on track
to exceed the record 754 billion kilowatt hours (kWh) of electricity produced in 2000
based on the following:

¢ through September 2001, nuclear power plants generated more than 578 bil-
lion kWh of electricity, 1.2 percent above the record pace during the same period
in 2000

¢ based on this trend, full year 2001 nuclear generation is projected to be more
than 762 billion kWh

¢ through September 2001, U.S. net electricity generation was 2,886 billion kWh,
roughly 1 percent higher than the same nine-month period in 2000. Coal-fired
plants produced more than half (51.5 percent) of this electricity, followed by nuclear
(20 percent), natural gas (16.7 percent), hydro (5.7 percent), oil (4 percent) and re-
newables (2.3 percent).

The industry’s performance has been outstanding, and we believe it will continue
to improve. The increased electricity generation from nuclear power plants in the
past 10 years was the equivalent of adding 22 new, 1,000-megawatt plants to our
nation’s electricity grid.

The nation’s nuclear energy plants are fully subject to, and in compliance with,
the requirements of Price-Anderson, which is why it should be renewed indefinitely.
The industry last year announced Vision 2020 a strategic plan to build 50,000
megawatts of new nuclear power generation during the next 20 years. This new nu-
clear power generation is essential to meet our increasing electricity demand and
to maintain the 30 percent share of emission-free electricity generation today.

Many Americans are just beginning to focus on our increasing energy needs, in-
cluding the vital role nuclear energy has played in protecting our air quality. Be-
tween 1973 and 2000, nuclear plants avoided the emission of 33 million tons of ni-
trogen oxide and 66 million tons of sulfur dioxide a vital role in meeting Clean Air
Act Standards and roughly 2.8 billion tons of carbon.

Nuclear energy is our only expandable large-scale source of emission-free elec-
tricity and is responsible for nearly 70 percent of voluntary carbon reductions as
part of DOE’s climate challenge program. Reports from the Energy Department’s
Energy Information Administration have made a direct connection between in-
creased production from U.S. nuclear plants and the fact that greenhouse gases and
other emissions increased less than they otherwise would have in the United States.

Conclusion

Electricity is the engine that drives our economy. Therefore it is essential that the
United States maintains its diverse domestic energy supply, which maximizes effi-
ciencies and provides environmental benefits. Nuclear energy is the second-largest
source of electricity in the United States, and the only widely used source that is
both emission free and readily expandable. The industry’s safety record, reliability,
efficiency and price stability make nuclear power a vital energy source for the fu-
ture.

One need only look at our recent energy situation in the United States, marked
by thinning capacity margins and volatile prices for fossil fuels, to see why nuclear
energy is so important to our nation’s energy mix.

In the future, as electricity demand continues to rise, nuclear energy will be even
more important to American consumers, and to our nation’s economy as a whole.
Our industry has proven over the past two decades that nuclear energy is a reliable,
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efficient and safe source of electricity for our nation’s economic growth. I urge the
members of this committee to continue to support the role of nuclear energy as part
of the United States’ diverse energy policy.

The Price-Anderson Act has been an effective law for more than four decades.
Congress has renewed it three times and should once again renew the Price-Ander-
son Act to provide appropriate compensation to the public in the unlikely event of
a nuclear incident and to ensure the availability of new nuclear power plants.

Thank you for giving me this opportunity to share the industry’s perspective on
oversight of nuclear facilities and related matters.

RESPONSES OF MARVIN S. FERTEL TO ADDITIONAL QUESTIONS FROM SENATOR
VOINOVICH

Question 1. The bankruptcies of Enron and Pacific Gas and Electric have high-
lighted the inability of companies to meet their obligations. During the hearing, sev-
eral witnesses raised this issue as an argument against Price-Anderson. Do you
agree with this argument?

Could you explain the effect bankruptcies and potential bankruptcies have on the
nuclear industry in regards to liability compensation with and without Price-Ander-
son?

Response. First, let me say that I completely disagree with those witnesses that
profess that the bankruptcies of Enron and Pacific Gas and Electric can be used as
an argument against the renewal of Price-Anderson. In this regard, it is important
to recognize that Enron does not operate any nuclear plants. In fact, one likely con-
tributing factor to the company’s financial problems is that it primarily relied on
trading, absent hard assets, to generate large quantities of revenue. In contrast, Pa-
cific Gas and Electric has continued to serve its electric and gas customers in Cali-
fornia as it goes through its bankruptcy proceeding. A major factor in restoring the
financial health of Pacific Gas and Electric is the excellent performance of its two
nuclear units at the Diablo Canyon Nuclear Power Station, which are generating
a significant amount of revenue, cash-flow, and related “profits” for the company.
While bankruptcies clearly have significant negative impacts on bondholders, share-
holders, creditors and employees of a company, those witnesses that raise the spec-
ter of bankruptcy as a threat to the financial ability of a nuclear plant operator to
meet its obligation under Price-Anderson are clearly missing the fact that in a bank-
ruptcy situation the company has less obligation to pay certain creditors, actually
making more money available to pay obligations that cannot be foregone. In the
case of its Price-Anderson obligation, failure to meet that obligation could result in
the Nuclear Regulatory Commission (NRC) suspending the plant’s operating license,
which would result in the loss of revenue from the plant—a loss of about $300 mil-
lion per year for a 1000-megawatt plant operating in a competitive electricity mar-
ket. The $10 million maximum annual obligation is about 3 percent, a small portion
of the plant’s annual revenue generation. Good business sense, and just plain com-
mon sense, clearly shows that bankruptcy, as undesirable as that may be to certain
stakeholders and employees, does not threaten the ability nor the desirability of a
nuclear plant operator to meet its Price-Anderson obligation.

This business-focused argument is further bolstered by the rigorous regulatory re-
quirements imposed by the NRC.

The NRC regulations require that an owner/operator of a nuclear power plant
have the financial ability to carry out the responsibilities to meet the obligations
of the retrospective premium. These requirements are found in 10CFR140. This in-
formation is updated annually per the requirements of 10CFR140.21. The NRC re-
views the annual submissions to assure the owner is able to carry out the necessary
payments if called upon. If a nuclear plant operator incurs financial difficulties, the
NRC reviews the conditions and requires the operator to provide assurance on how
it would meet its obligations under Price-Anderson.

Therefore, under a bankruptcy situation, Price-Anderson obligations would be
fully satisfied for both business and regulatory reasons. In the event the law was
not renewed, the same business arguments for being able to meet the financial obli-
gations are still true. However, if Price-Anderson were not renewed, new plants
would not be subject to the regulatory requirements currently imposed on existing
plants by the Price-Anderson Act, and the actions the NRC could take would be
more limited than those required if the law were in effect.
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RESPONSES OF MARVIN S. FERTEL TO ADDITIONAL QUESTIONS FROM SENATOR
GRAHAM

Question 1. You state in your testimony that Price-Anderson has been an effective
law for more than four decades and that it should be renewed indefinitely with few
changes. However, the NRC has testified that the renewal period should be short-
ened from 15 to 10 years to allow for review of how the law effects a constantly
changing industry.

If the legislation were to be renewed indefinitely, how would you modify it to
allow for flexibility within a rapidly changing industry?

Response. Our recommendation to renew the law indefinitely is based on the fact
that the law has been renewed three times and has proven to be the most effective
third-party liability insurance program in the world. As such, it doesn’t seem nec-
essary, nor desirable to sunset the law.

We do recognize, however, that the program has been improved as a result of con-
gressional reviews over the almost five decades it has been in effect, and that both
new information about liability programs and changes in the industry can neces-
sitate a need to modify requirements in the law. With regard to the rapidly chang-
ing electricity industry, since the NRC issued its report, what has become clear is
that most, if not all, of the nation’s existing 103 nuclear plants will be renewing
their operating licenses—thereby operating for an additional 20 years or on average
for another 40 years. These decisions are predicated on the excellent performance
of the plants and the fact that they are the lowest cost source of base load electricity
in the United States. Therefore, while the electricity industry will continue to be re-
structured and consolidated, it seems very clear now that nuclear generation will
remain a very stable and significant part of our generation mix, possibly seeing a
significantly increased role as our nation’s need for new base load electricity grows
and our commitment to meeting clean air goals dictate the need for non-emitting
generation like nuclear energy.

Given the comments above, we would propose that the law be renewed indefi-
nitely and that it be modified as described below.

Currently the Act requires that the NRC make a report to Congress 5 years prior
to it expiring. If the Act were to be renewed indefinitely, the NRC should be re-
quired to provide reports to Congress on a set frequency such as every 5 years. Con-
gress could use the submittal of the report and its associated analyses and rec-
ommendations to hold oversight hearings concerning the need to amend Price-An-
derson. Obviously, even without the NRC report, Congress could always hold over-
sight hearings and take actions it deems appropriate as a result of those hearings.

RESPONSES OF MARVIN S. FERTEL TO ADDITIONAL QUESTIONS FROM SENATOR INHOFE

Question 1. In past years there have been a number of studies that predict losses
of life and massive property damage. These studies put forth numbers that are in
the range of $59 billion to over $300 billion.

For what purpose were these studies conducted and what relevance do they have
to liability coverage provided by the Price-Anderson Act?

Response. The study that is generally referenced is one performed for the Nuclear
Regulatory Commission by Sandia National Laboratory more than 20 years ago. As
is the case for all types of risk assessment studies, this study included a number
of scenarios. Over the ensuing decades since this study was prepared, the NRC has
instituted a number of regulatory requirements and initiatives, including the indus-
try’s commitment to a severe accident management program, which have addressed
and mitigated the relevance of accident scenarios evaluated in the study. Of signifi-
cant importance the results of ongoing research, particularly related to the TMI ac-
cident, have resulted in a much better and more realistic understanding of what the
“source term” characteristics would be in the event of an accident. The results of
this research significantly reduce the projected offsite consequences, both health ef-
fects and economic impacts, associated with even unrealistic worse case scenarios.

In reviewing and discussing studies like the Sandia study, it is important to rec-
ognize that in worst-case scenario analyses, it is assumed that anything that can
go wrong will go wrong, and that none of the mitigation equipment and actions are
taken or, if taken, are effective. As mentioned above, this provides the upper limit
of adverse consequences, ignoring the probability of their occurring and as such the
real risk to the public.

Therefore, while studies like the Sandia study do provide valuable insights into
how safety can be improved and have been used for that purpose, their worse case,
unrealistic analyses are not useful indicators of consequences or offsite impact.
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We recognize that, since such studies do produce quantitative estimates of what
appear to be potential consequences, it is understandable that some would look to
these purported estimates as potentially relevant to Price-Anderson. We reject their
relevance for the reasons stated previously and would encourage those looking for
more accurate indications for purposes of Price-Anderson to rely upon information
like (1) the experience from TMI; (2) the evolution of regulatory requirements; (3)
industry initiatives post-TMI; (4) advances in accident analysis research that signifi-
cantly reduce offsite impacts; and (5) the excellent safety performance of the U.S.
plants taken in its totality. Recognizing the magnitude of the obligation (i.e., $9.5
billion) currently imposed by the law, coupled with all of the expedited process pro-
visions contained in the law that benefit citizens, we strongly believe the law, as
is, is an exemplary public policy.

In response to a question at the hearing, I spoke about the industry’s response
to a recent NRC study on the potential hazards associated with a fire in a spent
fuel pool and offered to provide our comments for the record. Attached is a copy of
the letter we submitted to the NRC that contains our comments on that study.

Question 2. Given the deregulation of electricity markets, can we be reasonably
assured that utilities can pay the retrospective premiums? What would happen if
a company declared bankruptcy, as did Pacific Gas and Electric Company?

Response. The Congress and American people can be assured that nuclear genera-
tors can and certainly will pay any retrospective premiums required by the Price-
Anderson Act. This assurance 1s predicated on a number of key facts.

First, the worst nuclear accident in the history of our nuclear program, TMI, has
resulted in total cumulative payments over the last 23 years of under $200 million,
or an amount covered by the primary layer of insurance available at every nuclear
power plant site. Therefore, given our real experience with the TMI accident and
the fact that all U.S. plants are much safer today than in 1979, there is a very low
probability of having an accident, and if one occurred, there is a further low prob-
ability of incurring large offsite impacts and associated costs.

Second, a 1000-megawatt nuclear power plant produces about $300 million per
year in revenue, assuming a competitive market with relatively low average elec-
tricity costs. Given this revenue value, the maximum annual retrospective premium
is only about 3 percent of revenue.

Third, failure to meet the obligation under Price-Anderson could result in the
NRC suspending the plant’s operating license—costing the company $300 million or
more in revenue, versus a $10 million maximum annual payment. Clearly, the eth-
icaill,. regulatory and business forces to meet the Price-Anderson obligation are com-
pelling.

With regard to the impact of a company like Pacific Gas and Electric declaring
bankruptcy, Pacific Gas and Electric has continued to serve its electric and gas cus-
tomers in California as it goes through its bankruptcy proceeding. A major factor
in restoring the financial health of Pacific Gas and Electric is the excellent perform-
ance of its two nuclear units at the Diablo Canyon Nuclear Power Station, which
are generating a significant amount of revenue, cash-flow, and related “profits” for
the company.

While bankruptcies clearly have significant negative impacts on bondholders,
shareholders, creditors and employees of a company, those witnesses that raised the
specter of bankruptcy as a threat to the financial ability of a nuclear plant operator
to meet its obligation under Price-Anderson are clearly missing the fact that in a
bankruptcy situation the company has less obligation to pay certain creditors, actu-
ally making more money available to pay obligations that cannot be foregone. In the
case of its Price-Anderson obligation, failure to meet that obligation could result in
the Nuclear Regulatory Commission (NRC) suspending the plant’s operating license,
which would result in the loss of revenue from the plant—a loss of about $300 mil-
lion per year for a 1000-megawatt plant operating in a competitive electricity mar-
ket. The $10 million maximum annual obligation is only about 3 percent of the
plant’s annual revenue generation. Good business sense, and just plain common
sense, clearly shows that bankruptcy, as undesirable as that may be to certain
stakeholders and employees, does not threaten the ability nor the desirability of a
nuclear plant operator to meet its Price-Anderson obligation.

This business-focused argument is further bolstered by the rigorous regulatory re-
quirements imposed by the NRC.

The NRC regulations require that an owner/operator of a nuclear power plant
have the financial ability to carry out the responsibilities to meet the obligations
of the retrospective premium. These requirements are found in 10CFR140. This in-
formation is updated annually per the requirements of 10CFR140.21. The NRC re-
views the annual submissions to assure the owner is capable to carry out the nec-
essary payments if called upon. If a nuclear plant operator incurs financial difficul-
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ties, the NRC reviews the conditions and requires the operator to provide assurance
on how it would meet its obligations under Price-Anderson.

Therefore, under a bankruptcy situation Price-Anderson obligations would be fully
satisfied for both business and regulatory reasons.

Question 3. Is it wise public policy to require utilities to pay prospectively under
the second layer?

Response. It is not wise public policy to require prospective payments for funding
the secondary layer under Price-Anderson. A key aspect of the Price-Anderson Act
that makes it such an effective public policy is the creation, in effect, of an industry
insurance pool to implement the Secondary Financial Protection provisions of the
law. No other industry has such a large obligation, $9.5 billion, nor such an effective
mechanism for meeting that obligation imposed on it. The assurance that this obli-
gation will be met is founded in the law and the rules and regulations promulgated
by the NRC to implement the law. Furthermore, the history of the Act demonstrates
that, even for the TMI event, the primary level of insurance, $200 million, was more
than adequate to provide for the necessary payments. Given both the legal/regu-
latory framework, the real world experience with implementation of the Act and the
fact that the U.S. nuclear program is setting safety and reliability performance
records, there are no compelling reasons to require utilities to pay prospectively
under the second layer of the Act. In fact, the only obvious reason to impose such
a requirement would be to increase the cost of electricity from nuclear plants and
to hurt electricity consumers and the economy by such an action. Such a require-
ment would also increase the capital requirements for the industry by forcing it to
place $9 billion into an account that has a very high likelihood of never being need-
ed. To place this amount of money out of circulation would neither benefit the public
nor the American economy, and would not be wise public policy.

Question 4. Mr. Peter Bradford stated in his testimony that the Price-Anderson
Act provides a subsidy to a nuclear powered electric generating plant that is not
available to other fuel forms of electric generating power plants therefore reducing
the nuclear industry’s cost of capital. He also states that with Price-Anderson pro-
tection new nuclear power plants have a disincentive to build the safest plants.

Is Price-Anderson a subsidy to nuclear plants or a mandate for payment that is
not imposed on other energy forms? Is the Act a disincentive to building the safest
nuclear power plants?

Response. Clearly the Price-Anderson Act imposes a significant financial obliga-
tion on the industry, mandating the payment of $9.5 billion. To my knowledge no
other industry, or government program, outside of those covered by the Price-Ander-
son Act, have mandated obligations that even approach those covered by the Price-
Anderson Act. No other fuel form has a legal requirement to have the funding avail-
able or the requirements established for responding to catastrophic events.

Mr. Bradford’s assertion that the Act provides a subsidy to nuclear power that is
unavailable to other fuel forms is blatantly wrong. First, no other fuel form has ex-
plicit financial obligations for third-party liability. Second, when one looks at nu-
clear energy, all of the costs for externalities are internalized. For nuclear plants,
in addition to the Price-Anderson obligation, the cost of decommissioning, waste dis-
posal, regulatory costs are all paid by the operator of the plant. The same cannot
be said for any other form of electrical generation.

With regard to providing subsidies, a subsidy is a grant of money from the govern-
ment to a private enterprise considered of benefit to the public. Under Price-Ander-
son, no funds have been provided to the commercial sector. In fact, the opposite has
occurred as the industry has paid the Federal treasury over $20 million in indem-
nification fees during the early years the law was in effect. The payment from the
private sector to the government is certainly not a subsidy.

With regard to cost of capital, the obligation imposed by Price-Anderson is re-
flected in the financial reports of nuclear operating companies and to that degree
it is considered by the financial community. Again, no other fuel source reflects com-
parable liability as part of its financial statement. In summary, we don’t understand
how Mr. Bradford arrived at his assertion.

Mr. Bradford’s other assertion that somehow Price-Anderson is a disincentive to
building the safest plants is wrong and difficult to understand. First, the industry
has spent hundreds of millions of dollars over the last decade designing and licens-
ing the most advanced and safest reactors in the world. Currently the industry is
working on even newer, smaller modular gas-cooled reactors, which if demonstrated
to be economically and technically reliable, will be even safer than our current de-
signs. The industry has been and is continuing to commit resources and money to
enhancing the safety of future reactors. Mr. Bradford must be unaware of this or
wouldn’t have reached the conclusion he did.
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In addition to the demonstrable evidence of the industry’s commitment to newer,
even safer reactors, any nuclear power plants must be built to meet stringent regu-
latory requirements, which ensure adequate protection of the public health and safe-
ty. Finally, Mr. Bradford seems to imply that the owner/investor in the plants would
be less concerned about safety and his investment because he has insurance to pay
third-party claims in the event of an accident. On its face, this doesn’t make sense.
The plant is built by the owner as an investment with an expectation of return on
investment. If the plant doesn’t operate or is shut down by the regulator for issues
of safety, it is not fulfilling its purpose to provide electricity or to provide a return
on investment. Additionally, Price-Anderson covers third-party liability, not other
costs (property, business interruption, etc.) that would be incurred by the owner if
an accident occurred. In conclusion, Price-Anderson is certainly not a disincentive
to safety, but rather is an excellent public policy for compensating the public in the
very unlikely event of an accident.

RESPONSES OF MARVIN S. FERTEL TO ADDITIONAL QUESTIONS FROM SENATOR REID

Question 1. According to the Nuclear Regulatory Commission regulations, nuclear
power plants are only required to provide evidence that they can meet $10 million
of the retrospective premium. What financial means do the owners use to dem-
onstrate the ability to pay? Does this take into consideration the changing financial
situation that may result from a catastrophic nuclear accident?

Response. Nuclear power plant owners demonstrate the ability to pay in a number
of ways, including: Surety Bond, Letter of Credit, Revolving Credit/Term Loan Ar-
rangement, Maintenance of Escrow Deposits of Government Securities, Annual Cer-
tified Financial Statement showing either that cash-flow (i.e., cash available to a
company after all operating expenses, taxes, interest charges, and dividends have
been paid) can be generated and would be available for payment of retrospective
premiums within three (3) months after submission of the statement, or a cash re-
serve or a combination of cash-flow and cash reserve, or such other type of guar-
antee as may be approved by the Commission.

The $10 million is the annual obligation per reactor and NRC regulations require
the licensees to demonstrate their ability to meet this annual obligation.

Even in the event of a catastrophic accident, it is unlikely that the offsite con-
sequences would necessitate payment of the full obligation. However, if it did, the
only facility that would be severely financially handicapped would be the one that
had the accident. Under that situation, the company owning the facility could still
be able to make the required payments, or it is possible that the company would
have “insurance” provided by American Nuclear Insurers to meet that obligation, or
it is possible that the rest of the industry would ensure that the full amount re-
quired under the Secondary Financial Protection Program was paid.

Question 2. Have these financial assurances been affected by the recent problems
at Enron?

Response. Since the financial assurances required by the NRC represent either
real financial instruments (e.g., surety bonds) or financial analyses based on cash-
flow from actual plant and company operations, it is unlikely that the lessons-
learned from the Enron situation would impact the veracity of these assurances.

STATEMENT OF PETER A. BRADFORD, VISITING LECTURER IN ENERGY POLICY AND
ENVIRONMENTAL PROTECTION, YALE UNIVERSITY

Thank you very much for the invitation to testify regarding the renewal of the
Price-Anderson Act. This is the second time I have done so, having testified also in
1985, on the last occasion that Price Anderson came up for renewal. Aspects of the
law have provided for a system of self-insurance by the nuclear industry for some
45 years. While these provisions can and should be strengthened to assure funding
in the event of a serious nuclear accident, the underlying concept is sensible.

However, the electric industry has changed significantly since Congress last re-
newed Price-Anderson. These changes undermine the wisdom and the fairness of ap-
plying the liability limitation provisions to new nuclear units and perhaps also to
units whose licensed life is extended beyond its original term.

The most significant change is the opening of the electric power market to com-
petition among all forms of power generation. A national policy requiring competi-
tive electric power supply was achieved through the enactment of the Energy Policy
Act of 1992 and subsequent proceedings of the Federal Energy Regulatory Commis-
sion. Pursuant to this national policy, all power plants should now have an equal



72

opportunity to sell into the wholesale electric market based on their costs and other
operating characteristics. The basis for this policy is the belief that marketplace
competition will produce lower prices and greater customer satisfaction than did the
power plant selection process based on utility and governmental forecasts that pre-
vailed when Price-Anderson was enacted and renewed.

In a competitive power generation market, capacity from nuclear plants must
compete with capacity from fossil fuels and from renewable resources, none of which
enjoy any type of federally mandated liability limitation. Under these circumstances,
the liability limitation has two anticompetitive effects. First, new nuclear capacity
appears cheaper than it really is relative to other sources, or—for that matter—rel-
ative to investment in energy efficiency. This is because its cost of capital does not
reflect the risk of having to pay for damages in excess of $9 billion, when estimates
of worst-case accident or sabotage scenarios are much higher than that. Second, any
nuclear design that is truly inherently safe or that is at least incapable of doing
more than $9 billion in damage does not enjoy the benefit of its improved safety
in competition with those nuclear plants that do benefit from the liability limitation.
Indeed, the liability limitation ultimately is less a subsidy of nuclear power than
of nuclear catastrophe. As such, it removes market incentives for—for example—re-
mote siting, underground siting and inherently safe designs. Companies offering de-
signs that have such advantages would be well advised to volunteer to forego the
liability limitation and the public skepticism that it engenders.

The risk of an accident that exceeds $9 billion in damages is in no way diminished
by the Price-Anderson Act. The Act merely requires that—whatever that risk is—
it will be borne either by those who suffer the damage or by the nation’s taxpayers.
In the wake of September 11, the possibility of a disaster involving nuclear energy
and costing many times $9 billion is clearly not as low as we had thought. Rather
than underwrite industry costs in the event of such an accident, it would seem wiser
for Congress to adopt a framework that encourages the deployment of energy
sources—conceivably including inherently safe nuclear sources—that do not carry
with them the potential for inflicting such large damages.

No connection exists between the upper limit on liability and the more desirable
features of Price-Anderson. Removal of the limit coupled with a provision extending
the retrospective annual premium until all damages had been paid would provide
more assurance to the general public than the present law. Indeed, most of the wit-
nesses who testified in favor of Price-Anderson renewal in the House last year made
little or no mention of the liability limit for nuclear power plants[1]. Their testimony
urged retention of the mutual-insurance scheme and other aspects of the law. If
they saw Price-Anderson as essential to future nuclear plants, to nuclear reli-
censing, to increasing the licensed output of nuclear power plants, they did not say
so. Even the two witnesses who endorsed the liability limit offered no proof that it
is still needed[2]. The most vehement claim that the liability limit is essential to
the future of nuclear power was made by a witness opposing renewal[3].

The fact is that other industries—marine oil transport comes to mind—are re-
quired to provide a mutual insurance framework independent of any liability limit
that may exist. And the Price-Anderson mutual-insurance requirement need not be
modified if the liability limit were removed.

The Price-Anderson limited liability principle was originally adopted as part of a
bargain that included detailed requirements for public participation in the nuclear
licensing process. Over the years, those protections have been substantially eroded,
usually on the basis of arguments that nuclear technology had substantially ma-
tured and no longer required so substantial a set of intervenor protections[4]. Fur-
thermore, probabilistic risk assessment has been introduced into many aspects of
nuclear regulation, again based on the rationale that the technology and risk assess-
ment methodology have matured to an extent now adequate to provide informed
judgment about accident probability[5].

What then are we to make of continued insistence on liability limits? Can it really
be that all of this maturing, all of this increased database only counts when it is
being used to reduce aspects of NRC safety oversight? That it counts for nothing
in the context of reconsidering the liability limit?

Such a result is indefensible. If the technology is mature enough to cut public
hearing and information rights to the vanishing point, if it is mature enough to cir-
cumscribe regulatory scrutiny with probabilistic risk assessment, then it is too ma-
ture to need a limitation on its liability for catastrophic accidents.

The justification for the limit dates from a time when other alternatives to fossil
fuels did not exist. Now, however, at a time when competitive markets are actually
providing as many or more new renewable megawatts worldwide as new nuclear
megawatts, this argument is out of date. If nuclear law is to be updated—as indus-
try witnesses urge—to take account of changes in the 1990s, then Congress should
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take all of those changes into account. Congress should let nuclear power compete
within a framework that will reward its safest designs to the fullest. Congress
should not continue a framework that encourages facilities with a remote potential
for extreme catastrophe to substitute for facilities that can provide or conserve en-
ergy in safer ways.

At the very least, those who support renewal of the liability limitation can hardly
oppose measures providing support for renewable energy and energy efficiency as
part of restructuring legislation. The liability limitation is a specific override of an
asserted free market outcome—the unwillingness of private insurers to cover the
full potential costs of a nuclear accident. If such a countermarket subsidy is to be
offered to one technology, then the least that can responsibly be done is to ascertain
its value and offer a comparable subsidy to other technologies that offer the same
advantages of domestic supply and diminished air pollution, especially since these
technologies really are in the startup phase that was said to justify the Price Ander-
son Act when first it became law, 45 years ago.

Thank you again for the invitation to testify.

[1] For example, Chairman Meserve of the NRC and Mr. Fertel of the Nuclear
Energy Institute barely hint that they are testifying in favor of a liability limitation.

[2] Testimony of George Davis on behalf of Westinghouse and of John Quattrocchi
on behalf of American Nuclear Insurers.

G[3] Testimony of Anna Aurilio on behalf of the U.S. Public Interest Research
roup.

[4] For indication that this process continues, see NRC’s proposed “Changes to Ad-
judicatory Process” (RIN 3150-AG49), 66 FR 19609-19671 (April 16, 2001).

[56] See, for example, the October 11, 2000, letter from the Advisory Committee
on Reactor Safeguards to Chairman Richard Meserve, stating, “In over two decades
of development following the Reactor Safety Study, PRA reached a level of maturity
that allows it to be used to identify unnecessary regulatory burden, as well as addi-
tional safety improvements”. In his House testimony on Price-Anderson, Chairman
Meserve noted, “Improved probabilistic risk assessment techniques combined with
more than four decades of accumulated experience with operating nuclear power re-
actors has led the commission to realize that some regulations may not achieve their
intended safety purpose and may not be necessary to provide adequate protection
of the public health and safety.”

RESPONSES OF PETER BRADFORD TO ADDITIONAL QUESTIONS FROM SENATOR REID

Question 1. Do you concur with the written testimony of Mr. Quattrocchi that the
sale of reactor licenses to a relatively smaller number of buyers would have the ef-
fect of “substantially increasing the maximum retrospective assessment at a time
of severe economic stress for nuclear utilities generally—that is to say, following a
large scale nuclear accident?”

Response. Mr. Quattrocchi is right that the concentration of ownership of nuclear
power plants will result in the retrospective premium being collected from fewer
owners of nuclear power plants. Perhaps more importantly, the nuclear units are
likely to represent a larger portion of the total assets of the companies (or corporate
subsidiaries) that own them. Given the near certainty of financial stress for nuclear
plant owners in the event of an accident serious enough to trigger assessment of
the retrospective premium provisions, this means that the potential impact of such
an accident on the owners of nuclear plants is likely to be greater than in past.

Question 2. What if the accident were the result of a terrorist attack?

Response. Assuming that a terrorist attack triggers the retrospective premium, I
don’t think that fact that the precipitating event was a terrorist attack makes much
difference. The pressure to shut down other plants and the regulatory and financial
perturbation would be similar. If anything, the overall financial turbulence and
therefore the pressure on the creditworthiness of all electric companies would be
greater. In light of the legislation assisting the airlines in the wake of September
11, Congress should expect to be asked to assist the electric industry to a com-
parable degree.

Question 3. Would you expect—as we saw following the September 11 attacks—
a slowdown in the industry comparable to what we saw with the airline industry?
Is it wise to require the majority of the coverage to come at a time when the power
companies may be least able to afford it?

Response. I would expect substantial public demand for the closure of all nuclear
units in the wake of a successful terrorist attack on any one of them. Following
Three Mile Island, all of the other Babcock and Wilcox were shut down for several
months. Depending on the severity of the damage and the uniqueness of the cir-
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cumstances, something similar would follow a successful terrorist attack on a nu-
clear plant. However, the impact on the airline industry was caused in large part
by the reluctance of the public to fly. While energy conservation would perhaps be
among the public responses to an attack on a nuclear plant, no comparable fall of
in demand seems likely, so the impact would be less driven by public reluctance to
continue to consume the product of the afflicted industry.

Question 4. Do you know of any other industries in which companies contribute
to a pool (either prospectively or retrospectively) that can be used to pay damages
caused by an accident for which most of the contributors are not responsible? What
are the hability limits if any?

Response. For the reasons set forth above, prefunding of some part of the insur-
ance requirement seems wise. Both domestic and international law provide for
prefunding to be used to clean up and compensate for oil spill damages. The United
States Oil Pollution Act of 1990 provides for an Oil Spill Liability Trust Fund to
be used to cover removal costs or damages resulting from discharges of oil. The pri-
mary source of revenue for the fund is a five-cents per barrel fee on imported and
domestic oil. Additional sources include interest on the fund and penalties of various
sorts assessed against those transporting oil in U.S. waters. In addition, States are
permitted to go beyond the Federal law, and several (for example, Maine, Florida,
Washington and Texas) have done so. Liability under the Federal law is limited, but
I don’t know the present limit.

As described by Susan Bloodworth in an article in the 1998 Florida State Journal
of Land Use and Environmental Law entitled “Death on the High Seas: The Demise
of TOVALOP and CRISTAL”, “the International Convention on Civil Liability for
Oil Pollution Damage (CLC) provides uniform rules and procedures for determining
questions of liability and adequate compensation for oil pollution damage caused by
vessels. The CLC imposes strict liability on shipowners for damages from an oil spill
and for the costs of any action taken to minimize that damage. Compensation is
keyed to the weight of the vessel. . . . To qualify for the limitation, the owner is
required to keep on deposit a sum representing the limits of his liability. Addition-
ally, any ship carrying in excess of 2,000 tons of oil in bulk as cargo is required
to obtain a certificate attesting to its financial security.

The International Convention on the Establishment of an International Fund for
Compensation for Oil Pollution Damage (Fund Convention) resulted from the CLC.
Contributions to the fund are made by all persons receiving more than 150,000 tons
of oil during the calendar year within a contracting State. The Fund Convention
specifically provides for relief to claimants where vessel owners are not liable, are
financially incapable of meeting their obligations, or where damages suffered exceed
the owner’s liability allowed under the CLC”.

STATEMENT OF DAN GUTTMAN, FELLOW, CENTER FOR STUDY OF AMERICAN
GOVERNMENT, JOHNS HOPKINS UNIVERSITY

I am an attorney in private practice. I am a Fellow at the Washington Center for
the Study of American Government at Johns Hopkins University and of the Na-
tional Academy of Public Administration. I appear on my own behalf as a citizen,
but am privileged to draw on experience relating to the operations of nuclear power
plants, the nation’s nuclear weapons complex, and Cold War related exposures of
citizens, nuclear weapons workers and “atomic veterans” to radiation risk.l

Summary

In the interim since the 1988 Price-Anderson Act amendments, Federal court deci-
sions construing the law, electric utility industry restructuring, and inquiries and
enactments treating revelations of Cold War era radiation exposures to citizens, sol-
diers, and nuclear weapons workers have highlighted issues which merit attention
in current Congressional consideration of the Price-Anderson Act. This testimony

1The experience includes: (1) counsel to municipally and cooperatively owned electric systems
in the purchase of nuclear power plant ownership shares and power supply, and related decom-
missioning costs;(2) special counsel to Senator David Pryor in oversight of Department of Energy
contracting; (3) Executive Director, President Clinton’s Advisory Committee on Human Radi-
ation Experiments; (4) Commissioner, U.S. Occupational Safety and Health Review Commission;
(5) counsel, nuclear weapons workers union (OCAW, and its successor PACE) on matters includ-
ing the environmental cleanup of the weapons complex, the privatization of the U.S. Enrichment
Corporation, and the Energy Employees Occupational Illness Compensation Act; (6) adviser to
Nye County, Nevada, on matters related to the potential Yucca Mountain repository; (7) adviser
to the special delegation to the United States of the Chancellor of Austria regarding the Temelin
nuclear power plant.
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will seek to identify some of these questions, which, of course, are now framed by
the events of September 11, 2001.

Courts have agreed that the 1988 Price Anderson Act Amendments fundamentally
restructured the law by: (1) creating a federal cause of action (“public liability”) for
claims related to nuclear incidents; where such claim exists, state law based claims
on the facts are, with limited exception, precluded;? (2) providing that the legal prin-
ciples, or rules of decision, for determining public liability are rooted in state law.
However, in the context of this agreement, and with further developments since
1988 in mind, issues that warrant current attention include:

(1) What conduct will trigger, and require, Price Anderson Act jurisdiction?

Court decisions call into question: (a) whether the Act covers conduct that is in-
tentional (as well as conduct that is accidental); (b) whether the Act requires that
the defendant(s) be party to an indemnification agreement with the government; (c)
whether the Act reaches into disputes regarding common commercial products; for
example, watch dials.

Congress may wish to resolve conflicts or misunderstandings on the basis for, and
scope of, Price-Anderson Act jurisdiction raised by court decisions.

(2) Are Acts of Terrorism Covered by the Act?

The Price Anderson Act (through the definition of “public liability”) excludes
claims “arising out of acts of war,” raising obvious questions about the Act’s cov-
erage of damage and injuries stemming from acts of terrorism.

Congress may wish to consider whether the Price-Anderson Act should be amend-
ed to expressly address terrorist acts. Does Congress intend to cover “acts of ter-
rorism?” If so, is the current statutory wording clear enough to embrace this intent?
If the intent 1s not to cover nuclear accidents caused by acts of terrorism, how will
they be covered? Assuming the intent is to cover such acts, what kind of finding
or declaration will be required to trigger the Act—- and who shall be empowered
to make this finding?

(3) Will The Retrospective Unit Owner Funding Required by the Act be Available in
the Deregulation Era?

The Act relies on nuclear unit owners to make “retrospective” (i.e., post-accident)
contributions where the initial tier of insurance is exhausted by an accident. Under
the Act’s present terms, and given the current number of operating units, this obli-
gation may be in the range of $80—90 million per unit—or over $9 billion. The “ret-
rospective” nuclear plant owner obligation, in short, is relied on to provide the lion’s
share of funding for relief in a major accident.

Since 1988, the utility industry has undergone profound restructuring,
hallmarked by nuclear unit divestitures, corporate restructuring, and the consolida-
tion of nuclear unit ownership. This restructuring, particularly when coupled with
the well-known financial difficulties of major California utilities and Enron, raises
questions about the premises of retrospective funding. The basic concern was identi-
fied in the NRC’s 1998 Price-Anderson report to Congress, and it has just been un-
derscored by a December, 2001 GAO report, which found that NRC reviews of li-
cense transfer applications did not provide adequate assurance that new corporate
owners will have sums needed to provide for future decommissioning costs.

Indeed, the form restructuring is taking may render the public particularly vul-
nerable to funding shortfalls. As the GAO report observed, nuclear units are being
consolidated under a limited number of “fleet” owners. This consolidation may yield
important benefits in safety, reliability, and accountability. On the other hand, con-
solidation of ownership raises the possibility that the owner may have to bear retro-
spective payment burden measured in the hundreds, not tens, of millions, and the
further possibility that the ripple of effects of an any nuclear accident on any utility
system may cause cross-the-board unit shutdowns that will leave the “fleet” owner
without revenue sources to pay retrospective commitments.

Congress should act to assure that industry restructuring does not come at the
cost of the integrity of the Act’s funding, whether by assuring that NRC license
transfers provide for the needed commitments, specifying particular commitments
(e.g., prepayment or reserve for Price Anderson obligations as condition for license
transfer), or providing for a review and further steps thereafter.

2For example, the Court of Appeals for the Third Circuit stated in In Re TMI, 940 F. 2d 832
(3d Cir. 1991), cert denied, 112 S. Ct. 1262 (1992):

The Amendments Act creates a federal cause of action which did not exist prior to the Act,
establishes federal jurisdiction for that cause of action, and channels all legal liability to the
federal courts through that cause of action...Congress clearly intended to supplant all possible
state causes of action when the factual prerequisite of the statute are [sic] met.
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(4) Should There be Clear and Consistent Treatment of Willful or Reckless Mis-
conduct?

Potential liability for willful or reckless misconduct appears to differ depending
upon whether the actor is a NRC licensee, a Department of Defense contractor, or
a Department of Energy contractor. In the first case, courts have indicated that ac-
tors may, to some degree that itself may benefit from clarification, be liable for puni-
tive damages; in the second case, procurement rules provide for limitation on indem-
nification in the case of willful misconduct, in the third case there is no evident limi-
tation on indemnification.

Congress may wish to consider whether there is reason for the differing set of
rules and, if not, to provide for a clear and consistent set.

(5) When Should State Established Duty(ies) of Care be Preempted?

Courts agree that the 1988 Amendments create a federal cause of action that is
rooted in state law rules of decision, but have generally held that the duty of care
owed by Price-Anderson defendants is that stated in Federal dose exposure regula-
tions, to the exclusion of state law duty of care standards.

Congress may wish to consider whether this exception to the Act’s reliance on
state standards is warranted, particularly where the state standard may supple-
ment, but not conflict with, the federal standard of care.

(6) What is the Burden of Proof to Show Causation of Injury Where Records are In-
adequate?

In order to obtain Price-Anderson compensation, an individual may need to show
not only that he or she was exposed to radiation hazard and that he is now sick,
but also that the exposure caused the sickness. The difficulties of determining that
harm to a specific individual (e.g., cancer) was caused by a specific exposure(s) to
radiation are well understood, particularly when the injury manifests itself years
after the exposure. We now know that when the government (and its contractors)
exposed citizens, soldiers, and workers to radiation during the Cold War those re-
sponsible for exposures too often failed to keep the records, and provide for the mon-
itoring, that might help determine cause and effect—and provide for compensation—
at years remove. In light of this new understanding, Congress and the Executive
branch have adopted the principle that where injured citizens show that they were
likely exposed to potentially injurious amounts of radiation, the government (or con-
tractors or further designees) bears the burden of providing exposure and moni-
toring data needed to defeat claims that the injury was caused by the exposure.

Congress may wish to consider the express incorporation into the Price-Anderson
Act of the principle that those who expose citizens to radiation risk without pro-
viding for recordkeeping and monitoring bear the burden of showing that their con-
duct is not the cause of resulting injury.

(7) Is Justice Done by Current Statutes of Limitations Provisions Which May Pre-
clude Recovery Where Injury is Latent for Years?

At least one court has indicated that adherence to the letter of the Price Anderson
Act required it to do injustice by dismissing a case involving an alleged “nuclear in-
cident” because of the failure of the state statute of limitations to contemplate injury
from radiation exposure—i.e., injury that may be latent for many years before visi-
ble manifestation..

Congress may wish to revisit the workings of Price Anderson Act statutes of limi-
tations where state law does not adequately contemplate the reality that some radi-
ation injuries may be hidden for years before discovery.

Jurisdictional Requirements

1. Is an Indemnification Agreement a Prerequisite to the Triggering of Price-An-
derson Jurisdiction?

Is an indemnification agreement a prerequisite for the triggering of Price-Ander-
son?

In Gilberg v. Stepan Co., 24 F. Supp 2d 325 (D. N.J. 1998) the court found that
the existence of a Price-Anderson indemnity agreement with the government is key
to the determination of whether a radiation release is covered by Price Anderson.

The case dealt with alleged contamination of the surrounding community from
thorium tailings at a chemical plant that operated from 1918 to 1956. The court
noted that the Atomic Energy Act authorized the NRC to license the production and
possession of nuclear materials. Price Anderson did not mandate, as it does in re-
gard to power plant licensees, that these further licensees be subject to assured
pools of coverage. The Stepan court concluded that an “occurrence”, under the defi-
nition of “nuclear incident,” “can only be an event at the location of or the contract
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location as those terms are defined as an applicable indemnity agreement.” In the
absence of such agreement, the court found, Price Anderson does not apply.

The Court explained:

While it is true that any thorium or thorium tailings at the facility may have been
the subject of AEC or NRC licenses for source and/or byproduct materials...licenses
for these types of materials have never been subject to Price-Anderson’s financial
protection provisions. Therefore, neither the AEC nor the NRC would have entered
into an indemnification agreement covering activity conducted under such licenses.
In the absence of an indemnification agreement, entered into under 42 U.S.C. Sec-
tion 2210 and covering the activities which give rise to the liability alleged, there
can be no “occurrence,” that is no event at the site of “licensed activity” that would
constitute a “nuclear incident.” Without a nuclear incident, there is no claim for
public liability, and without a claim for public liability there is no federal jurisdic-
tion under Price-Anderson.[fns. Omitted]

Stepan’s conclusion was embraced in Heinrich v. Sweet, 62 F. Supp. 2d 282
(D.Mass. 1999), which involved claims related to human radiation experiments con-
ducted by doctors and universities under Atomic Energy Commission contract.

However, Stepan’s conclusion has been rejected elsewhere,? including at least one
case—Carey v. Kerr—McGee, 60 F. Supp 2d 800 (N.D. Ill. 1999)—which followed
Stepan. Carey concerned allegations of contamination from thorium tailings at
Kerr—McGee’s West Chicago plant. Plaintiffs argued that for Price Anderson to
apply there had to be a release of radioactive material from a facility which is both
(a) licensed by the NRC and (b) covered by an indemnification agreement with the
NRC. Because the facility, while subject to certain licensing, was not signatory to
an indemnification agreement, plaintiffs contended that there was no “occurrence,”
as provided for by the Act and therefore it did not apply. The court, noting that the
Act does not define occurrence, looked to Webster’s dictionary and found that an oc-
currence had been alleged.

Is Intentional, in Addition to Accidental, Conduct Covered by the Act?

In re Cincinnati Radiation Litigation, 874 F Supp 796, 830-832 (SD Ohio 1995)
involved claims of injury caused by human radiation experiments conducted by gov-
ernment supported experimental treatments of cancer patients. The court found
that a “public liability” claim requires unintended, or accidental, conduct. Thus,
even though radiation might have caused injury, there was no Price Anderson claim.
The decision explained:

While the alleged conduct of the experiments and the alleged failure to inform the
subjects of the experiments may be reprehensible, the operation of the Teletherapy
Unit was an application of nuclear medicine. Thus, in this case the nuclear source
at issue was employed as intended and cannot give rise to a claim under the Price-
Anderson Act. Moreover, liability under the Price-Anderson Act turns on the exist-
ence of a “nuclear incident,” which does not occur when there is no unintended es-
cape or release of nuclear energy.

See also McCafferty v. Centerior Service Company, 983 F. Supp. 715 (N.D. Ohio
1997) (“all of Plaintiffs claims which arise as a result of their unintended exposure
to radiated materials are preempted by the Amendments Act, and must be analyzed
for inconsistencies with that legislation.”)

In a subsequent human radiations experiment decision, Heinrich v. Sweet, 62 F.
Supp. 2d 282 (D. Mass. 1999), the court determined that Price-Anderson jurisdiction
was not governed by the intentionality of the conduct, but by whether the alleged
conduct is subject to an indemnification agreement. Responding to the decision in
In re Cincinnati Radiation Litigation, the court explained:

Several reported cases, however, appear to undermine this interpretation of the
statute. See Day v. NLO Inc., 851 F. Supp. 869 (S.D. Ohio 1994)(Act applies to
claims of occupational exposure to radiation not alleged to have been caused by acci-
dental release); Sawyer v. Commonwealth Edison Co., 847 F. Supp. 96 (N.D. Ill.
1994) (Act applies to claim for injuries resulting from alleged ongoing occupational
exposure); Coley v. Commonwealth Edison Co., 768 F. Supp. 625 (N.D. IIl
1991)(same); Building and Constr. Trades Dep’t v. Rockwell Int’l, 756 F. Supp. 492

3Stepan notes that the vast majority of litigated cases either dealt with indemnified facilities
(e.g., power plants) or did not address the issue of whether indemnification was a requisite to
Price-Anderson jurisdiction. Stepan addressed two prior cases, including Kerr—-McGee Corp. v.
Farley, 115 F. 3d 1498 (10th Cir. 1997), cert denied 118 S. Ct. 880 (1998) discussed below, which
appeared to find Price-Anderson jurisdiction commensurate with NRC licensing authority.
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(D. Colo. 1991) (Act applies to intentional and tort claims related to occupational
exposure.)?*

Following the analysis in Stepan, as discussed above, the Heinrich court held that
the determinative issue was not intentionality, but indemnification.

Is Price Anderson Coverage Commensurate with the Use of Atomic Energy, or NRC
Licensing Jurisdiction?

Some courts appear to find that Price-Anderson jurisdiction broadly attaches to
activities that are, or may be, within NRC jurisdiction.

Kerr—McGee Corp. v. Farley, 115 F. 3d 1498 (10th Cir. 1997), cert. denied,118 S.
Ct. 880 (1998) involved Navajo Tribal Court jurisdiction over a claim that tribe
members had been injured by exposure to radioactive and toxic materials released
from a Kerr—McGee facility on land leased from the tribe. Those alleging injury
claimed that because there was no indemnification agreement, Price-Anderson juris-
diction did not apply (and, therefore, there was no question of whether the case had
to be in Federal court, not tribal court). The court rejected the claim:

Nothing in [the Supreme Court’s Silkwood decision] suggests that the absence of
an indemnity agreement makes [the Act’s] jurisdictional provisions inapplicable.
Furthermore, as quoted...the jurisdictional provisions of [the Act], as amended by
the 1988 Amendments, appear broad enough to create a federal forum for any tort
claim even remotely involving atomic energy production.

Gassie v. SMH Swiss Corp., 1998 U.S. Dist. Lexis 2003 (E.D. La. Feb. 17, 1998)
was a class action claiming injury from the leak of tritium (a radioisotope used to
produce luminescence) from Swatch watches. The defendant was an NRC licensee.
The Court found that the claim was a public liability claim arising out of a nuclear
incident—and, under Price Anderson, therefore subject to removal from state to Fed-
eral court and treatment under the Act:

Although the words “any nuclear incident” were employed by Congress to convey
the broad scope of the jurisdictional grant, there is little support in the legislative
history or in other legal precedent for the idea that a products liability case, such
as the one Plaintiffs have filed in this one, to conclude that the leaking of tritium
from Swatch Watches constitutes a nuclear incident in terms of the Price-Anderson
Act. However, there is also little support to negate Defendants’ argument that
Plaintiffs’ claims constitute a public liability action arising from a nuclear incident.
In fact, the unambiguous words of the Price-Anderson Act indicate that Plaintiffs’
claims do constitute a public liability action arising from a nuclear incident.

The court concluded that Price-Anderson would apply to tritium leaks from watch-
es, unless Plaintiffs could establish (which the court found they did not) that the
NRC permitted regulatory control of byproducts to be assumed by the State ( Lou-
isiana in the case at hand).

II. Post—September 11: Are Acts of Terrorism Covered by the Act, or Are they Ex-
cluded as “Acts of War”?

After September 11, there is obvious need to consider the applicability of Price-
Anderson to nuclear incidents stemming from terrorist activity. It is not clear
whether, and under what circumstances, the Act would cover damage and injury re-
sulting from terrorist conduct.

The Act’s definition of “public liability” excludes “claims arising out of an act of
war.” See 42 U.S.C. Section 2014(w)(ii). Thus, depending on the definition of “Acts
of War,” the Price-Anderson Act may include or exclude the consequences of ter-
rorist activity.

Congress should consider whether it wishes to revisit the “acts of war” exclusion,
to provide clarification of what is intended in light of recent events. For example:

Does Congress intend that the “acts of war” exclusion is also intended to exclude
“terrorist” conduct? If so, does the Act currently make this clear? If Congress in-
tends the Act to provide for terrorist accidents, does the current language make that
clear? Where there is uncertainty about particular “terrorist” conduct, who (e.g.,
Congress and/or the Executive or the court) will be responsible for determining the
scope of the exclusion, and by what means (e.g., Presidential directive, NRC re-
view)? In the absence of clarification, the answers to such questions may fall by de-
fault to the courts, which would plainly benefit from Congressional guidance.

4See also, Bohrmann v. Maine Yankee, 926 F. Supp. 211 (D. Maine) where the court found
that an intentional tort theory, as provided by Maine law, could be pursued under Price-Ander-
son. (“There is no reason apparent to this Court to believe that Congress intended that a defend-
ant be insulated from liability for intentional acts solely by complying with the federal safety
standards...); Caputo v. Boston Edison Co., 924 F. 2d 11 (1st Cir. 1991)(worker injury claim for
intentional infliction of emotional distress removed to federal court pursuant to Price Anderson
Amendment Act of 1988, dismissed for lack of factual support).
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III. Is The Act’s Reliance on Retrospective Funding Reliable in Light of Utility Indus-
try Restructuring?

Retrospective premium payments comprise the lion’s share of potential funding in
the case of a severe accident. Given current industry deregulation, there is need to
assure that these payments will be available if needed.

Price-Anderson creates a two-tier system to provide funding to the current liabil-
ity limit of approximately $9.4 billion. Pre-paid private insurance set at $200 million
is to be supplemented by retrospective deferred payments on each unit in the event
of an accident requiring additional sums. The deferred payments are based on a for-
mula where reactor owners each provide an equal amount per unit per accident to
the limit of $9.4 billion. (For example, assuming 110 reactors are operating, a per
unit payment of $83.9 million would yield $9.23 billion).

At the time of the 1988 Amendments, the landscape was still dominated by
vertically integrated utilities with names that likely incorporated the name of the
locality or region long served.

Since 1988, names and corporate structures have changed beyond ready recogni-
tion. Some vertically integrated utilities have divested themselves of nuclear units,
others have sought to build fleets of units, and new entrants into the business have
considered purchasing units. Moreover, as experiences in California and with Enron
show, the once unthinkable prospect of the bankruptcy of a purveyor of electric
“utility” service has now become quite thinkable.

In theory, the NRC will assure the continued adequacy of funding through re-
views conducted in the transfer of unit licenses to new owners. In December 2001
the General Accounting Office (“GAQO”) reported on the adequacy of NRC oversight
of decommissioning funding in the restructuring environment.5

The GAO found that “for the most part” NRC reviews of new owners’ financial
qualifications “enhanced the level of assurance that they will safely own and operate
their plants in the deregulated environment.” (Report, at 6). However, the GAO
found substantial basis for concern that financial reviews may not be adequate
where the transfer is not predicated on the precomittment of the amounts poten-
tially required. Thus, in the case of the NRC review of a merger that has yielded
the nation’s largest “fleet” of nuclear units, the GAO found (report at 6):

The new owner did not provide, and the NRC did not request, guaranteed addi-
tional sources of revenue above the market sale of its electricity, as other new own-
ers had. Moreover, NRC did not document its review of the financial information—
including revenue projections, which were inaccurate—that the new owner sub-
mitted to justify its qualifications to safely own and operate 16 plants.®

The GAO concluded (at 34):

NRC’s inconsistent review and documentation of license transfer requests creates
the appearance of different requirements for different owners or different types of
transfers...While its standard review plan offers a sound basis for obtaining consist-
ency, NRC is clearly not consistently achieving the desired results.

Moreover, the 1998 NRC report to Congress records that, even prior to deregula-
tion, studies showed that utilities could not be expected to “afford” retrospective
payments in excess of $32 million (in 1996 dollars).” The report pointed out that
deregulation might reduce this amount further:

the current deregulatory environment, which may lead to restructuring within the
nuclear power industry, may impact the ability of some nuclear power entities to
handle a $20 million annual retrospective premium assessment.8

[8] The report explained: “The 1979 NRC staff study determined that assessments
at the $10 million level were manageable but that problems might arise at the $20

5“NRC’s Assurance of Decommissioning Funding During Utility Restructuring Could be Im-
proved,” GAO-02-48, December 2001.

6The GAO elaborated, at page 21: “. . . when plant owners requested that their operating li-
censes for eight plants be transferred to a contractor, NRC maintained the existing level of as-
surance by continuing to hold the plant owners responsible for collecting decommissioning funds.
In addition, when NRC approved requests to transfer licenses related to the sale of 15 plants,
decommissioning funding assurances were increased because the selling utilities prepaid all or
most of the projected decommissioning costs, and either the sellers or the new owners provided
additional financial guarantees for those projected costs that were not prepaid. However, when
NRC approved requests to transfer licenses in which the new licensee intended to rely on peri-
odic deposits into external sinking funds for decommissioning, it did not always obtain the same
level of financial assurance...Among other things, NRC approved two requests to transfer owner-
ship of 25 plants without verifying that the new owners would have guaranteed access to the
decommissioning charges that their affiliated entities would collect.

7“The Price-Anderson Act: Crossing the Bridge to the Next Century a Report to Congress,”
Prepared by ICF Incorporated for the U.S.Nuclear Regulatory Commission. See Appendix A.

8
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million, and higher, assessment levels. The 1983 Report to Congress, using financial
data from 1981, demonstrated that assessments at the $50 million level per reactor
could pose major problems for all four of the utilities and especially for the two with
more than one reactor each. It also showed how utilities began to evidence financial
distress at assessment levels ranging between $10 and $20 million. That finding
supported the 1979 NRC staff study’s findings that recommended limiting the max-
imum assessments to $10 million per year, because higher assessments could cause
financial distress. Using the Melicher method to evaluate the four utilities, this
analysis concludes that the maximum annual assessment that all four utilities could
afford seems to range between $20 and $50 million. This is consistent with the pre-
vious analyses’ findings concluding that the maximum assessment level utilities
could afford was between $10 and $20 million, which equal $16 and $32 million,
respectively, in 1996 dollars when adjusted for inflation. However, the current de-
regulatory environment, which may lead to restructuring within the nuclear power
industry, may impact the ability of some nuclear power entities to handle a $20 mil-
lion annual retrospective premium assessment.”

Indeed, the form restructuring is taking may render the public particularly vul-
nerable to funding shortfalls. As the GAO report observed, nuclear units are being
consolidated under a limited number of “fleet” owners. This consolidation may yield
important benefits in safety, reliability, and accountability. On the other hand, con-
solidation of ownership raises the possibility that the owner may have to bear retro-
spective payment burden measured in the hundreds, not tens, of millions, and the
further possibility that the ripple of effects of an any nuclear accident on any utility
system may cause cross-the-board unit shutdowns that will leave the “fleet” owner
without revenue sources to pay retrospective commitments.?

In sum, Congress should act to ensure that industry restructuring does not render
the retrospective payment obligation’s that is at the core of Price-Anderson an illu-
sion. In substance, as well as form, NRC reviews of nuclear unit ownership changes
must provide assurance that the new owner(s) will be capable of making such Price-
Anderson payments as may be called for. If, as the GAO report on decommissioning
funding indicates, the NRC cannot uniformly provide this assurance, then Congress
should consider alternatives, perhaps including demonstration of guaranteed avail-
ability of Price-Anderson funding.

IV. Punitive Damages: How Should Willful or Reckless Misconduct Be Treated?

An actor whose willful or reckless misconduct causes harm may be treated dif-
ferently depending upon whether the actor is a Department of Energy (“DOE”) con-
tractor, a Department of Defense (“DOD”) contractor, or an NRC licensee. In the
first case, under present laws and rules government will generally pick up the costs
of all litigation and damage paymentsBregardless of the actor’s culpability. In the
latter cases, the actor who engages in willful or reckless misconduct is on notice that
it may be responsible for payments in its own right.

The standard nuclear indemnification clause applied by DOD (under 50 U.S.C.
Section 1431), provides, in part:10

(d) When the claim, loss, or damage is caused by willful misconduct or lack of
good faith on the part of any of the Contractor’s principal officials, the Contractor
shall not be indemnified for—

(1) Government claims against the Contractor (other than those arising through
subornation); or

(2) Loss or damage affecting the Contractor’s property.

Thus, DOD contractors (many of whom, of course, are also DOE contractors) are
not completely off the hook for damages stemming from “willful misconduct or lack
of good faith.”

Similarly, courts have found that NRC licensees may themselves be liable for pu-
nitive damages in cases where the sums involved are beyond those which the Fed-
eral government is obligated to pay.

In Silkwood v. Kerr—McGee, 464 U.S. 238 (1984)—which directly involved the
question of federal preemption of state causes of action and did not directly involve
Price-AndersonB the Supreme Court held that punitive damages under state laws
would not frustrate the federal scheme for regulation of nuclear matters. The 1988
amendments, addressing the Silkwood decision’s provision of punitive damage, ex-

9For example, a “fleet” owner may face the shutdown of much or all of its fleet if an accident
elsewhere is caused by a design flaw common to the fleet units. When nuclear unit ownership
was relatively dispersed, it might be hypothesized that individual utilities could offset the im-
pact of cross-the-board nuclear unit shutdowns by generation (and related revenues) from other
generation sources; will this be the case under restructuring?

10See, Federal Acquisitions Regulations—Part 52; Solicitation Provisions and Contract
Clauses; 52.250—1—Indemnification Under Public Law 85-804 (Apr 1984).
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pressly limited punitive damages.1! However, some post 1988 court decisions pro-
vide that punitive damages may still be in order when, in essence, they do not come
out of the government’s hide.12

In Re: TMI, 67 F. 3d 1119 (3d Cir. 1995), the Court of Appeals considered the
availability of punitive damages in light of the 1988 amendments. The court con-
cluded that “it is clear from the unambiguous language of those [1988] Amendments
that Congress did not intend to change the result the Supreme Court had reached
in Silkwood.” The Court elaborated: The Court of Appeals noted that in enacting the
1988 Amendments Congress “did not hesitate” to overturn “certain court decisions,
but only partially limited Silkwood’s holding.” The Court also reviewed the legisla-
tive history of the 1988 Amendments, finding “lucid declarations” of Congressional
intent to allow punitive damages.13

See also, Smith v. General Electric, 938 F. Supp 70 (D. Mass.1996)(“a claim for
punitive damages may be asserted directly against a defendant who ’supplied mate-
rials or services’ to a nuclear power plant so long as such an award is authorized
by the law of the forum”);'4 Corcoran v. New York Power Authority, 935 F. Supp.
376 (S.D.N.Y. 1996)(denying motion to dismiss claims against non-licensee because
“it is incongruous to argue that contractors cannot be subject to suit simply because
they may be indemnified [by the licensee].”15

In sum, by contrast to the DOD rules and the potential for punitive damages
awaiting NRC licensees, it appears that the current operations of the Price Ander-
son and procurement law may provide some deterrence (and/or post accident puni-
tive damages) where an NRC licensee or DOD contractor engages in willful mis-
conduct, but no such deterrence or relief in the case of a DOE contractor. If this
is so, what basis is there for permitting DOE contractors to continue to be the ex-
ception to the rule?

1142 U.S.C. Section 2210(s) provides: “No court may award punitive damages in any action
with respect to a nuclear incident or precautionary evacuation against a person on behalf of
whom the United States is obligated to make payments under an agreement of indemnification
covering such incident or evacuation.”

12Court decisions that indicate that punitive damages are still available make plain that pu-
nitive damages cannot be had against the government, but make less plain what this means.
For example; (1) if punitive damages must come from funding other than that provided by the
government, what does this mean when the government stands as ultimate indemnitor? (2) is
the test whether the funding comes from the first or second tier of payments, and, if so, by what
rationale does one determine which pot the punitive damages come from? (3) are punitive dam-
ages always available from those who are not directly indemnified by the government (e.g., a
contract supplier to an indemnified utility)?

13The Court concluded: “Because there is no conflict between the Amendments Act and the
substantive laws of Pennsylvania which allow punitive damages, we will instruct the district
court to proceed with the litigation of these matters in a manner consistent with this opinion.
In so doing, we emphasize that the district court has authority to prioritize the various claims
if punitive damages are awarded and that the Price-Anderson Act’s tri-level insurance scheme
is easily adaptable to such a prioritization of claims. It cannot be gainsaid that “if there is a
limited fund, priority should be given to compensating those who have been injured rather than
conferring windfalls on those who have already been compensated.”.. We see nothing in the Act
that precludes a district court from using its discretion to limit or even preclude punitive dam-
ages in accordance with the financial constraints of the fund and the Act’s prohibition against
punitive damage awards being paid out of the federal layer of insurance. However, we do not
express any view as to whether the district court should so exercise its discretion.”

14In Smith v. General Electric 938 F Supp 70 (D.Mass 1996), the court explained in denying
General Electric’s Motion to dismiss the claims against it: “The purpose of the channeling provi-
sion of the Price-Anderson Act is to make third party vendors like GE indemnitees of nuclear
plant operators like Boston Edison. The Act does not exonerate GE of its legal liability, it merely
shifts the obligation to pay damages to Boston Edison. The distinction between an indemnitee
and a party immune from suit is critical, especially in a punitive damages context...As the Third
Circuit pointed out in TMI...the limitation on punitive damages in the 1988 Amendments Act
applies only when the United States is an indemnifying party . . .”

The basis of plaintiff’s punitive damages claim is the allegation that GE knowingly and reck-
lessly sold defective fuel rods to Boston Edison. While it is true that Price-Anderson will eventu-
ally require Boston Edison to indemnify GE for any damages, to dismiss GE at this stage as
a party would hinder plaintiffs from developing proof of knowing or reckless conduct on GE’s
part.

15Perhaps by contrast, in O’Conner v. Commonwealth Edison, 13 F. 3d 1090 (7th Cir.
1994)(pipefitter sues utility) the Seventh Circuit noted, in dicta at footnote 13: “Silkwood’s hold-
ing regarding damages was overruled by the Amendments Act which specifically bars punitive
damages.” See, for the same language, footnote 5 to Nieman v.NLO Industries, 108 F. 3d 1546
(6th Cir. 1997).
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V. Duty of Care: Should Federal Numerical Dose Regulations be the Duty of Care
to the Exclusion of State Standards?

A predicate to recovery under tort law is a finding that the defendant has
breached its “duty of care.” The majority of courts have found that the duty of care
is measured by the applicable federal numerical dose regulations, to the exclusion
of further duty(ies) of care provided by normally governing state tort law.16

The exclusive application of the Federal duty of care appears to be in conflict with
underlying Price Anderson Act policy that, while federal courts will have jurisdiction
over claims arising from nuclear incidents, principles of state law are to be applied
in determining compensatory damage claims. There is obvious wisdom in assuring
that federal nuclear safety standards are not undermined by conflicting state law.
However, the question is whether this principle should govern without consideration
of whether state standards are in conflict with federal standards.

The tension between state law standards and federal safety standards was crys-
tallized and addressed in the seminal Karen Silkwood case, Silkwood v. Kerr—
McGee, 464 U.S. 238 (1984), In that case the Supreme Court permitted claims for
damages, even punitive damages, to proceed even where the Plaintiff did not claim
that maximum radiation exposure levels had been exceeded.l” The Supreme Court
observed [fns.omitted]:

Although the Price-Anderson Act does not apply to the present situation, the dis-
cussion preceding its enactment and subsequent amendment indicated that persons
injured by nuclear incidents were free to utilize existing tort law remedies.

In sum, it is clear that in enacting and amending the Price-Anderson Act Con-
gress assumed that state law remedies, in whatever form they might take, were
available to those injured by nuclear incidents. This was so even though it is well
aware of the NRC’s exclusive authority to regulate safety matters. No doubt there
is tension between the conclusion that safety regulation is the exclusive concern of
the federal law and the conclusion that a State may nevertheless award damages
based on its own law of liability. But as we understand what was done over the
years in the legislation concerning nuclear energy Congress intended to stand by
both concepts and to tolerate whatever tension there was between them....It may be
that the award of damages based on the state law of negligence or strict liability
is regulatory in the sense that a nuclear plant will be threatened with damages li-
ability if it does not conform to state standards, but that regulatory consequence
was something that Congress was quite willing to accept.

In the interim since the 1988 Amendments, however, courts have generally found
that federal standards govern to the exclusion of state standards—without need for
analysis of the potential for conflict between the two.

For example, in Roberts v. Florida Power & Light, 146 F. 3d 1305 (11th Cir.
1998), the plaintiff—a former nuclear power plant worker suffering from terminal
cancer—alleged, among other things, that Florida Power & Light (“FPL”):

“unreasonably exposed him to more radiation than was necessary, that the com-
pany did not help him take precautionary steps, such as buying appropriate cloth-
ing, and that FPL did not warn him of the danger of working at the plant.”

The plaintiff alleged that these failures were violations of duties owed to him
under the common law of the state of Florida. FPL successfully sought to dismiss
Mr. Roberts’ suit on grounds that Mr. Roberts did not plead that the FPL plant had
exceeded federally-determined radiation standards.

A related question is whether a plaintiff in a case where there is no extraordinary
nuclear occurrence determination must show that his/her exposure exceeded the fed-
eral numerical dose limit,

In In Re: TMI, 67 F.3d 1103 (3d Cir. 1995), the court considered whether indi-
vidual plaintiffs had to show that they were exposed in excess of the permissible
level. Defendants argued that even where the defendant admittedly violated the
permissible level, each plaintiff had to show that he/she was exposed in excess of
the permissible level The court held that: “the duty of care is measured by whether
defendants released radiation in excess of Section 20.105 or 20.106, as measured by

16The courts have further held that the Federal standard to be applied is the applicable nu-
merical standard, and not ALARA (the “As Low as Reasonably Achievable” principle). See, e.g.
In Re: TMI, 67 F.3d 1103 (3d Cir. 1995)(Awe note that no court appears to have actually applied
ALARA as part of the duty of care.”) Carey v. Kerr—-McGee, 60 F. Supp. 2d 800 (N.D. Ill. 1999)
identifies McCafferty v. Centerior Service Comm 983 F Supp 715, 718 (N.D. Ohio 1997) as a
decision which finds ALARA to be applicable. However, that decision agreed that the occupation
dose limits—not ALARA—defines the standard of care.

17The Supreme Court recorded that the NRC had “determined that Kerr—McGee’s only viola-
tion of regulations throughout the incident was its failure to maintain a record of the dates of
two urine samples submitted by Silkwood.”
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the boundary of the facility, not whether each plaintiff was exposed to those exces-
sive radiation levels.” The court added that “[o]f course, plaintiffs must still prove
causation and damages before they may recover.”

In Roberts v. Florida Power & Light, however, as the court of appeals summa-
rized, the district court found that: “[slince there was no extraordinary nuclear oc-
currence involved in this case, the district court concluded that under the Amend-
ments Act, the plaintiffs must allege and prove that the defendant breached its duty
of care by exposing Bertram Roberts to an amount of radiation in excess of federally
defined permissible radiation dose standards.” This holding was affirmed by the
court of appeals: “[al]s plaintiffs have failed to allege that FPL breached its duty of
care by exposing Bertram Roberts to an amount of radiation in excess of the permis-
sible amount allowed by federal regulation, they have failed to state causes of action
for negligence, strict liability or loss of consortium.”18

In sum, Congress may wish to consider whether state law duty of care standards
should support claims where they are not in conflict with the numerical standards
set by the Federal government.

VI. Who Bears the Burden of Proof of Causation in the Absence of Adequate Records?

As the Cold War recedes into history, there have been new inquiries into the radi-
ation exposures of “Cold War Veterans,” those workers, servicemen, and further citi-
zens who served in the development, production, and testing of nuclear weapons.
It is useful to place the Price-Anderson scheme in the context of the findings of
these inquiries, and the evolving burden of proof principles that they have led to.

In 1995 the President’s Advisory Committee on Human Radiation Experiments re-
ported that from the 1940’s to the early 1970’s numerous citizens were unknowingly
exposed to radiation risk by virtue of being made subject to human radiation experi-
ments. In a nutshell:19

1. From the 1942-43 dawn of the Manhattan Project, the government, its contrac-
tors, and biomedical researchers were well aware that radiation posed potential risk
to weapons workers, and that such risk had to be understood and monitored;

2. At its 1947 creation, the Atomic Energy Commission and its contractors en-
gaged in a long hidden policy and practice of hiding risks from affected citizens to
avoid liability and embarrassment—even where national security itself did not re-
quire secrecy. The committee recommended, and the Administration accepted, that
where such coverup occurred, research subjects (or survivors) be compensated even
in the absence of physical injury.

3. The Advisory Committee found that the hidden policy and practice of keeping
secrets to avoid embarrassment and liability applied to workers, and their commu-
nities, as well as to experimental subjects. Ongoing disclosures show that the policy
and practice was not effectively countermanded, and continued well past mid-cen-
tury.

4. The Advisory Committee found that government and its contractors were well
aware that radiation risks might be latent for years, with injury occurring long after
exposure. However, they failed to provide for monitoring and recordkeeping suffi-
cient to assure that risk would be minimized and that its dimensions could be
known at years remove. This finding, recent disclosures show, applies to weapons
workers as well.

The committee recommended, and the Administration accepted, that in cir-
cumstances where citizens are exposed to nontherapeutic radioactive risk and the
government (and/or private entities assisting it) fail to provide or withhold the infor-
mation needed by citizens to protect themselves, there should be a presumption of
compensation where: (1) the individual can demonstrate that he or she was present
Wit}}l1in the zone of exposure; (2) injury that is potentially related to the exposure
is shown.

18Similarly, in Lokos v. Detroit Edison, 67 F. Supp. 2d 740 (E.D. Mich. 1999)(individual claim
of cancer related to occupational and community exposure to Fermi Power Plant), the court stat-
ed that: “[t]o prevail in their PLA, plaintiffs must prove two essential elements: (1) Mrs. Lokos’
exposure exceeded the federal numerical dose limits; and (2) such overexposure caused her to
suffer a compensable injury under the Amendments Act.” The plaintiff, pointing to the TMI deci-
sion, argued that a breach of duty occurs whenever excessive radiation is released, whether or
not anyone is present in the area exposed. The Court stated that in TMI defendants admitted
that the permissible levels were exceeded at the site boundary, and there was no such evidence
in the case at hand.

19The committee’s report is available as The Human Radiation Experiments: Final Report of
the President’s Advisory Committee (Oxford, 1996)(“Final Report”).The Final Report contains a
“Citizen’s Guide” to accessing the documents and other materials reviewed by the committee.
Page references in this testimony are to the Oxford edition.
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The Advisory Committee’s findings and the consequence for the burden of proof
were part of the underpinnings of the fall 2000 Nuclear Workers’ compensation Act.

First, the Act finds:

(2).... workers were put at risk without their knowledge and consent for reasons
that, documents reveal, were driven by fears of adverse publicity, liability, and em-
ployee demands for hazardous duty pay

(3) Many previously secret records have documented unmonitored exposures to ra-
diati?n and beryllium and continuing problems at these [nuclear weapons complex
cites].

Second, in light of these findings, the Act provides that, upon finding that data
is not adequate to render determinations with regard to particular claimants the
burden shifts to the government.20

In sum, it is well appreciated that contests over causation of potentially radiation
induced injury is often difficult, costly, and controversial. Recent experience shows
that it may be wise to give notice that the burden of proof will be borne by those
exposing citizens to radiation risk without keeping records or providing monitoring
needed to show cause and effect at some later date.

VII. Statute of Limitations: Three years from discovery rule for Nuclear Incidents?

At what point will Price Anderson Act claims be barred because they are filed too
late—even where those claiming radiation related injury could not reasonably have
known of their illness and its cause at an earlier time?

In Lujan v. Regents of the U. of California, 69 F. 3d 1511, the Plaintiff brought
suit to recover for the death of her daughter, who died at 21 as the result of recur-
rent brain cancers experienced since she was 18 months old. The brain cancers were
alleged to result from releases from Los Alamos national laboratory. The suit was
brought six years after the death.

Following the New Mexico state rule that wrongful death actions must be brought
within three years of death, the district court dismissed the case. The Court of Ap-
peals recognized that the application of the three year rule to radiation exposures
was potentially unjust, but concluded that it was dictated by Congress:

We recognize, as did the district court, that exposure to radiation “can occur with-
out the slightest indication of its presence and the effects of such exposure may lie
dormant for years.”..Congress was not unaware of the potential for injustice in cases
such as this...Yet it chose not to extend the three-years-from discovery rule to all
public liability actions when it extended federal jurisdiction to cover all such actions.
It is not for us to correct Congress’ alleged oversight.

Congress may wish to assure itself that the Price-Anderson Act does not work to
prevent the bringing of otherwise meritorious claims because some state limitations
statutes may not contemplate the long term latency of radiation risk.

This concludes my testimony. Thank you very much.

RESPONSE OF DAN GUTTMAN TO ADDITIONAL QUESTIONS FROM SENATOR VOINOVICH

Question 1. In your testimony, you raised the issue of possibly requiring compa-
niesk:c)o pre-pay their Price-Anderson obligations. Could you explain how this might
work?

Response. As indicated in the testimony, the question of prepayment arises where,
in light of the deregulation of the utility industry and altered industry structure,
there may no longer be comfortable assurance that nuclear unit owners will likely
have continuing generation related revenues to make retrospective payments, when
and if needed. This might occur, for example, (1) where a company operated a nu-
clear unit as a standalone entity, and the unit was not operating follow an accident
(either because it was the locale for the accident, or because of cross-the-board unit
shutdowns); (2) where a company had a fleet of nuclear units, and an accident re-
quired cross-the-board design review related shutdowns; (3) where a unit owner en-
tered into bankruptcy.

As the experience with decommissioning funding shows, a number of possibilities
may be employed to provide assured prepayment of funds. The alternatives to be
reviewed include, but not limited to:

e requirement that the unit owner take out insurance for the retrospective, as
well as the initial tier, of Price-Anderson obligations. In light of the 45 years of oper-
ating performance under Price-Anderson, it would seem reasonable to test the mar-

20Section 3626 (“Designation of Additional Members of Special Cohort”) empowers an expert
panel to determine whether there are classes of workers “who likely were exposed to radiation
but for whom it is not feasible to estimate with sufficient accuracy the dose of radiation they
received.
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ket and determine the price and terms on which such insurance would now be avail-
able;

¢ requirement that the new or current unit owner take out a letter of credit or
other secure arrangement to assure the availability of fund,;

¢ requirement that, where a new owner cannot, for whatever reason, provide ap-
propriate pre-payment, the transferring utility provide equivalent assurance as a
condition to the transfer. (I note that NUREG-1577, which is applied to financial
reviews in license transfers, refers specifically and at length to decommissioning
costs, but not to Price-Anderson costs);

e provision that unit owners establish a separate fund to set aside potential ret-
rospective obligations, as is often done in regard to decommissioning costs;

Congress may also wish to ask the NRC, in coordination with the SEC and other
relevant agencies, to provide protocol for assuring availability of Price-Anderson
commitments in case of a bankruptcy.

Question 2. In the past, we have had problems with trust accounts, such as the
Yucca Mountain Fund or the Superfund Trust Account, being co-mingled with social
security and Medicare funds.

If the government sets up another trust account for liability insurance for nuclear
power plants, how would we ensure that it would not become co-mingled.

Response. I did not, and do not, suggest that the government set up a government
operated trust account. Rather, as indicated in response to question 1, I suggest that
the NRC assure that moneys will be available in whatever nongovernmental fund
or account best satisfies the requirements of the unit owner and the public interest
in assured availability of Price-Anderson funding in a deregulated environment.

Question 3. Furthermore, since these funds have not been needed over the last
45 years, what would become of the interest that is generated, and is this a good
use of capital funds?

Response. This question appears to contain two components; first, why should
money be set aside if it is not likely to be needed (and, by that token, is this a good
use of the funds)? second, assuming there is money (or interest) left over, how
should it be disbursed?

As to the first questions, ideally, the market provides the best test of the value
of setting funds aside for Price-Anderson purposes as opposed to putting them to
some other use. However, through Price-Anderson the State has preempted the mar-
ket. As the question suggests, this would be a good time to put matters to the mar-
ket test; it would seem reasonable to determine whether the insurance industry is,
in light of the 45 years experience, prepared to offer insurance for the retrospective
component. If, as the question suggests, there is little likelihood, as we all hope,
that the funds will be needed in the future, then the amounts needed to purchase
insurance for this contingency should be relatively small. In any case, the private
insurance market should provide a basis for assessing this likelihood.

Second, the treatment of any interest would seem to be a matter resolved under
longstanding utility regulatory principles. The utility industry, as a capital intensive
industry, has long and deep experience with “timing issues” in the collection and
disbursement of funds.

For example, generating facilities such as nuclear units cost large sums to con-
struct, these sums must be obtained by the utility in advance of construction, there
may be multiyear lead times before the plant is in service, and those who receive
the benefit of plant operations years, even decades, after construction—may well
have not borne any cost for the construction of the facility that serves them.

The general principle is to match rewards to the class that contributed the risk.
While, under this principle, particular individuals (be they customers or stock-
holders) may not gain the interest from particular prepayments they made, on the
average (because plants will continue to be needed and each new generation of
stockholder and customer will make its contributions) equity will be done. Thus, by
way of applying these traditional principles to the Price-Anderson context, if rate-
payers prepaid the costs (whether through insurance or otherwise), they should re-
ceive the interest; if stockholders prepaid the cost, the interest should go to stock-
holders. See the classic statement of the risk/reward principle in Democratic Central
Committee v. Washington Metropolitan Area Transit Committee, 485 F. 2d 786, 821
(D.C. Cir.1973) where the court explained:

The relevant principles can be stated simply. Consumers become entitled to cap-
ital gains on operating utility assets when they have discharged the burden of pre-
serving the financial integrity of the stake which investors have in such assets.



86

Finally, I note that the determination of who bears the risk, and should reap the
reward, may require appropriate adjustment in the transition from cost of service
to market based rate regulation.

STATEMENT OF CHRISTIE BRINKLEY, STAR FOUNDATION, EAST HAMPTON, NY

Mr. Chairman and members of the committee, my name is Christie Brinkley. I
wish to thank you for the opportunity to appear here today. I am here today as a
member of the STAR Foundation, a non-profit environmental group based in East
Hampton, NY. STAR Foundation is located at 66 Newtown Lane, East Hampton,
NY. Phone: 631-324-0655.

Two individuals are joining me: The first is Robert Alvarez, who spent several
years dealing with nuclear issues as staff member to Senator John Glenn, and
served at the Department of Energy as Senior Policy Advisor. He is the Executive
Director at the STAR Foundation.

On my other side, is my favorite architect and the chairman of the Board of Direc-
tors at the STAR Foundation Mr. Peter Cook. He is also my husband.

Peter and I joined the STAR Foundation after we learned we were raising our
three children in the cross hairs of several very old and troubled nuclear reactors.
And we decided we had to learn everything we could about the Oyster Creek Reac-
tors to our south, the Indian Point Reactors to our west, and the Millstone Reactors
11 miles north from the area of Long Island that we call home. And we are not
alone over 24 million people in the Greater New York City area live within this ra-
dius of the three reactor stations.

Like many Americans, after the terrorist attacks of September 11th, we became
very concerned with the safety of our family and friends. We attended public meet-
ings with local emergency response officials, where many questions were asked

« How can we protect our children in the event of a nuclear emergency?
What if it happens at night while we are sleeping?
How will we be notified to take shelter? Or should we evacuate?
What are teachers supposed to do?
Do we rush to school?
Is it really possible to safely evacuate densely populated areas like Long Island
or New York City where there are few and highly congested roads bridges and tun-
nels?

No clear answers were provided.

Unfortunately these questions are no longer abstractions given that highly de-
structive acts of terror have become a reality in the United States.

Price Anderson Fails to Adequately Protect Americans in the Event of an Accident

Today this subcommittee is addressing a law the Price Anderson Act—that deals
with how Americans are going to be compensated after a major nuclear accident.
Before we go any further, I just have to say what I think we all know in our hearts.
No one could ever be truly compensated for the loss of a loved one, or the loss of
a birthplace, a hometown, a way of life or peace of mind. This discussion today is
really about an industry owning up to its responsibilities.

I am not an expert on the Price Anderson Act, but what I do know leaves me
filled with questions and serious concerns. There are about 145 million people just
like me who live within a fifty-mile radius of a nuclear power station, and I'll bet
they’d be interested to know that if they took out their home-owners insurance pol-
icy they would see in black-and-white that it does not protect them in the event of
a nuclear accident. You can get insurance against a meteor hitting your home, but
not one private insurance company in America will cover your home from a nuclear
power plant accident.

Instead, we are supposed to be compensated under the Price Anderson Act, which
sets a maximum limit of $9.4 billion in damages in the event of a nuclear catas-
trophe a number which the history reveals was simply pulled out of thin air.

The $9.4 billion limit does not match up with recent damage estimates done by
the Nuclear Regulatory Commission (NRC). A study done for the NRC by
Brookhaven National Laboratory in 1997 reported that a spent fuel pool fire could
contaminate a large area. It could cause thousands of fatal cancers and cost about
$59 billion in property damage and economic loss. With your permission I would like
to place this study into the record of this hearing.

When reauthorizing Price Anderson, it is worth asking why the liability limits set
by the Price/Anderson Act are not based on the cost of a major credible accident
like the one identified by Brookhaven Labs.
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With the Advent of Deregulation and Limited Liability Corporations Running Nu-
clear Power Plants, Price Anderson Should Replace Retrospective Insurance with
Prospective Coverage

Unlike private insurance, reactor owners do not have to come up with over 98%
of the $9.4 billion that they are supposed to pay out until after major nuclear acci-
dent occurs. After an initial payment of $200 million is made, the rest of the pay-
ments are limited to only $10 million per reactor per year—and this limited amount
doesn’t have to be paid if the reactor owner can demonstrate it would be too finan-
cially difficult. This is like having a homeowner’s insurance policy where most of the
insurance premiums don’t have to be paid until after the house burns down!

With the advent of deregulation, limited liability corporations are taking owner-
ship of almost half of the fleet of the nation’s nuclear power reactors. Many of these
limited liability corporations are thinly capitalized. What guarantees are there the
nuclear power generators will come up with the necessary funds to pay claims if
such a terrible event arises? Or will taxpayers have to foot the bill?

Enron and Pacific Gas & Electric own nuclear power plants and in bankruptcy.
Can these bankrupt companies meet their obligations to compensate victims in the
event of a nuclear accident? Or will the taxpayer have to bail them out?

The nuclear industry should not be allowed to avoid paying its insurance pre-
miums up front like all other American businesses and families. The money to pay
for an accident should be available with no questions asked.

If the nuclear industry can’t come up with the funds to compensate victims be-
cause they can’t afford it, is it really fair and reasonable for the taxpayer to be stuck
with the costs of paying for a major nuclear accident?

Are Acts of “Terrorism” Included or Excluded from Price Anderson Coverage?

After September 11th our world has unfortunately become a more dangerous
place, and nuclear power stations are now frequently reported as being targets for
terrorists.

In light of the greater dangers from terrorism in our country, it is my under-
standing that the Price/Anderson Act excludes “acts of war” from coverage for nu-
clear accidents. Does this mean that if the nuclear power company asserts that a
terrorist attack against a nuclear reactor station is an “act of war,” then the nuclear
power industry does not have to pay? Were the acts of September 11 an “act of
war?” Was the bombing in Oklahoma City an “act of war?”

Nuclear Security Act of 2001

It is abundantly clear that radiation from a nuclear accident does not follow arbi-
trary rules that say dangerous contamination will only travel 10 miles and then
stop. The Chernobyl accident is a tragic reminder of the absurdity of this assump-
tion. The STAR Foundation and numerous groups around the country have repeat-
edly asked the NRC for several years to expand its evacuation zone beyond 10 miles,
but to no avail.

It is also clear from the most recent government announcements, that nuclear
generating plants are potential targets of terrorism.

I extend my thanks to Senator Clinton from my home state, Senator Reid, Senator
Jeffords, and Senator Lieberman for introducing the Nuclear Security Act of 2001,
which strengthens safety and security at nuclear power plants, and expands emer-
gency response planning near nuclear power stations from 10 miles to 50 miles.

These concerns may explain, in part, why Germany, Sweden and Austria are
turning away from nuclear power for safer energy alternatives, and why England
is now seriously reconsidering its commitment to nuclear energy?

Summary

I hope that the committee will find the answers to these questions and seek rea-
sonable solutions. And I hope and trust that this committee will also help insure
that the risks and consequences of such terrible acts are minimized. I wish once
aggin to thank the members of the committee for the privilege of appearing here
today.

SUPPLEMENTAL DOCUMENT TO THE TESTIMONY OF CHRISTIE BRINKLEY, STAR
FOUNDATION

COMMENTS ON NUREG—1738 TECHNICAL STUDY OF SPENT FUEL POOL ACCIDENT RISK AT

Decommissioning Nuclear Power Plants
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Executive Summary

The Commission issued a Staff Requirements Memorandum dated December 21,
1999, on improving decommissioning regulations for nuclear power plants. The SRM
states “The Commission approved the development of a single, integrated, risk in-
formed decommissioning rule for emergency preparedness, insurance, safeguards,
operator training and staffing, and backfit.” The SRM goes on to direct the staff to
ensure all realistic scenarios for offsite consequences are appropriately considered
during the rulemaking process.

The approach taken in the staffs technical report for risk informing the decommis-
sioning regulations is not based on realistic scenarios. In fact by compounding overly
conservative estimates of seismic :risk, pool fragility and the probability and mag-
nitude of the postulated zirconium fire and its consequent releases the report is a
worst case estimate. While, the report concludes that the risk is small and that any
releases are well below the quantitative health objectives the decisions regarding
the continued applicability of emergency preparedness, financial protection and se-
curity must be made on the basis of a realistic risk assessment.

Discussion

Overly conservative estimates of seismic risk, pool fragility and the probability
and magnitude of the postulated zirconium fire and its consequent releases are com-
pounded to derive what is in essence a worst case estimate. The report also appears
to establish a “zero risk” threshold for eliminating requirements for the spent fuel
pool. For example, item 3 of the conclusions in the executive summary states “Insur-
ance, security, and emergency planning requirement revisions need to be considered
in light of other policy considerations, because a criterion of “sufficient cooling to
preclude a fire” cannot be satisfied on a generic basis.”

This approach is contrary to the Commission’s Safety Goal Policy that states PRA
evaluations in support of regulatory decisions should b e as realistic as possible. The
Safety Goal Policy also states that “PRA and associated analyses (e.g., sensitivity
studies, uncertainty analyses, and important measure;:,) should be used in regu-
latory matters, where practical within the bounds of the state-of-the-art, to reduce
unnecessary conservatism associated with current regulatory requirements, regu-
latory guides, license commitments, and staff practices.”

The study provides sensitivity analyses but no effort was made to derive a best
estimate of risk. A good understanding of the underlying phenomenology would
greatly assist in defining mean estimates and understanding the uncertainty in the
estimates. Enclosure 1 provides specific technical recommendations on consider-
ations for deriving a supporting phenomenology. Data is also referenced in the en-
closure that demonstrates that the risk of the cask drop damaging the pool suffi-
ciently to cause rapid drain down is likely zero, not one as assumed in the technical
report.

Commission actions to establish regulatory requirements based on the staffs tech-
nical study may be precedent setting in that the study uses bounding estimates of
seismic risk as the basis for assessing the need for continued applicability of emer-
gency preparedness and insurance. Extraordinarily low frequency accidents should
not be used as the predominant basis for regulations in an era of risk informed reg-
ulations. Most of the seismic risk for draining the pool comes from events with fre-
quencies greater than one in a million years. The risk from these low frequency
events should be considered well below that which can be reasonably required for
adequate protection of public health and safety.

Enclosure 2 provides a discussion of seismic risk and recommendations on treat-
ment of seismic risk where the risk is the predominant contributor to the overall
risk profile. None of the operating plant requirements being considered, i.e., emer-
gency preparedness, financial protection and security, are underpinned with explicit
values for acceptable risk. However, if a realistic estimate indicates that the risk
of a zirconium fire is negligible then the Commission’s decision on whether to man-
date these costly requirements is very straightforward.

The report’s descriptions of events and consequences could be written more clear-
ly. For example, the report compares risk from a single event for operating plants
(seismic) to a worst case estimate of the total risk from the spent fuel pool. The
reader can conclude that pools pose a risk that is comparable to operating plants
and therefore should be expected to be subject to operating plant requirements, spe-
cifically emergency preparedness, and financial protection.

Industry Recommendations

1. The report should be withdrawn and reissued when—the technical basis has
been corrected and the report has been subjected to an independent peer review. Al-
though the staff repeatedly emphasizes that the risks are well below the safety
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goals, this conclusion is insufficient. The informed decisions that must be made re-
garding the applicability of emergency preparedness, financial protection and secu-
rity cannot be made without a realistic estimate of risk. Accordingly, industry rec-
ommends that the staff develop a phenomenological basis for the events leading to
releases from the postulated zirconium fire in spent fuel pools. These efforts along
with efforts to reduce unnecessary conservatism will support development of mean
estimates and a characterization of uncertainty that can be used to establish a bet-
ter estimate of the risk (see enclosure 1 for specific recommendations). Enclosure 2
provides specific recommendations on treatment of seismic risk.

2. A formal peer review should be performed. NRC has stressed to the industry
the importance of the peer review process to ensuring quality PRAs. Taking this
step for its own study is consistent with R.G. 1.174, which is cited by NRC as the
basis for the approach taken in the study.

3. The report should only discuss the risk estimate and the technical basis needed
to support the risk estimates. The report should avoid inferring policy decisions that
the Commission will make on what constitute,; negligible risk for the purpose of
evaluating the continued applicability of emergency preparedness, insurance and se-
curity.

4. Once the study is revised it is still possible the study may be limited in its use-
fulness because the generic study may contain many assumptions that don’t pertain
to specific plant circumstances. The report will only be useful in granting exemp-
tions on a plant specific basis (one of the stated objectives of the study) if the report
contains explicit criteria for application of generic risk insights on a plant specific
basis. Criteria to be considered, depending on what contributes to the generic risk
profile after the study is revised, might include:

e decay heat
the likelihood of draining the spent fuel pool given realistic seismic events,
likelihood of cask drops damaging the pool sufficient to drain the pool
likely configuration of fuel following an event that could drain the pool
likelihood of cladding oxidation propagating beyond assemblies with the
ighest decay heat
time period over which postulated releases could occur, and
¢ recovery actions available to eliminate or mitigate potential releases.

5. A clear discussion is needed in the report to characterize the relative risk of
spent fuel pools vis a vis operating plants. In addition, the report needs to capture
important differences between the conclusions of the generic study and alternate
conclusions that may be reached on a plant specific basis when assumptions in the
generic study are not applicable at a given plant.

o5 e o o o

ENCLOSURE 1

Recommended Actions to Complete the Spent Fuel Pool Risk Study and Support

Development of a Best Estimate of Risk

The staffs technical study of spent fuel pool accident risk was portrayed as a
scoping study or bounding estimate by the staff and the ACRS at a recent Commis-
sion briefing (February 20, 2001). However, this important distinction is not fea-
tured prominently in the report. The use of bounding estimates does not provide a
means to portray risk in a risk-informed framework. As a result, decisionmakers are
unable to use these evaluations to make reasoned judgments. This appears to be
contrary to NRC Severe Accident Policy Statement as described in Reg. Guide 1.174:

“The Safety Goal Policy Statement discusses treatment; of uncertainties at some
length. It stresses the need to consider potential uncertainties in regulatory deci-
sionmaking. While it adopted mean estimates for implementing the quantitative ob-
jectives, it also asserted the need to understand the important uncertainties in risk
predictions.”

It is recommended that the following actions be taken by the staff to develop real-
istic estimates of the risk of the releases from spent fuel pools for decommissioning
plants.

1. Address the many conservative assumptions in the study that are compounded

to arrive at a worst case estimate of risk. Examples, include:

¢ The “smart” seismic event that drains the pool, but only to the worst case con-
figuration, i.e., within one-foot of the bottom of the pool to block air intakes.

¢ The radionuclide release that is used to characterize the consequences is based
on a fire engulfing 3.5 cores whereas the report indicates that a maximum of two
cores will be involved in the postulated fire at times greater than 1-year following
discharge of the last core. Even the twocore calculation is strongly dependent on
how the fuel is stored, i.e., are the most recently discharged bundles stored adjacent
to each other or are they distributed throughout the pool? Overall the combination
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of worst case assumptions from unique plant configurations of highest fuel burnups
permitted by regulation and assuming that those high burnups are reached through
one cycle in the reactor ,Ls being used to create an “extreme worst case” configura-
tion.

¢ No characterization of probability is provided for the assumption of 1 percent
release of fuel fines. While the staff report slates the inclusion leads to small in-
creases in offsite consequences, this assumption increases population doses by 50
percent.

The 100 cask lifts per year is provided as the basis for a yearly risk of damaging
the pool sufficiently to drain the pool. However, based on the staffs estimate of the
inventory of fuel in the pool for BWRs and PWRs the entire inventory would be
offloaded in from 30-60 casks, resulting in a maximum of 60-120 lifts for the life
of the pool. Accordingly this risk should not be treated as a recurring annual risk
factor.

2. Cask drop sequence was not adequately analyzed.

Analyses that have a fundamental impact on the probability and consequences of
the postulated zirconium fire should be performed. For example, no structural anal-
ysis was performed to determine whether a cask drop could actually damage the
pool sufficiently to cause a large leak. EPRI sponsored work at Sandia labs (Full-
Scale Tornado-Missile Impact Tests, EPRI NP-440, July 1977), NRC sponsored
work (Summary and Evaluation of Low-Velocity Impact Tests of Solid Steel Billets
onto Concrete Pads, NUREG CR-6608:, 1997) and full scale studies sponsored by
BNFL provide a significant technical lbasis showing minimal damage from such
drops.

Evaluation of the available data shows that a straightforward criterion can be de-
veloped to determine if cask drop could cause a rapid drainage of the spent fuel
pool. Application of this criterion to a cask drop through water in an existing fuel
pool calculates a damage condition that is an order of magnitude less than that nec-
essary to cause catastrophic failure of the concrete floor or walls. Therefore, the
probability of causing a failure that would rapidly drain a spent fuel pool is zero.

3. Mechanistic evaluations are needed to realistically assess consequences.

Mechanistic evaluations of consequences of the postulated zirconium fire should
be performed in a manner consistent with the available experimental data base. For
example, experiments have shown that the degree to which the fuel oxidizes deter-
mines the amount and rate of cesium and ruthenium releases. Sensitivity studies
show that for fuel that has been out of the reactor for one to 3 years, assuming a
small and large release of ruthenium, effects the consequences by two orders of
magnitude. Currently, the report merely provides the results of this sensitivity anal-
ysis, i.e., shows consequences of negligible and one hundred percent ruthenium re-
lease.

Data exists to permit a best estimate to be formulated. A best estimate should
be developed and reported in addition to the result., of the sensitivity analyses. The
CODEX and TMI-2 data and MELCOR code provide parts of the technical basis
that can be used to estimate the extent of oxidation that can occur before the fuel
and cladding melt, liquefy, and then slump. Once material relocation occurs the
amount of cladding and fuel exposed to further oxidizing by air or steam is signifi-
cantly reduced. Fission product release tests performed at ORNL (Test VI-7) and
Chalk River (Test H02) with irradiated fuel heated in air indicate that all cladding
and fuel must be oxidized before any significant ruthenium releases are observed.

The TMI-2 experience indicates that a small fraction of fuel could be left as small
declad (without cladding) pieces/pellets on top of the rubble bed. These would have
an opportunity to be further oxidized. Because the top of the bed would be subject
to radioactive cooling any oxidation occurring would take place at lower tempera-
tures and consequently would occur over a very long period of time, several days
to months.

4. Analyses are needed to establish a timeframe for potential recovery actions.

Evaluations are needed to assess the leakage rates from the pool following a cask
drop or seismic event. Furthermore all mechanisms for cooling, including the results
of vaporization of water in the lower regions of the pool and estimates of natural
circulation through the bundles at various levels of pool drain down should be as-
sessed to better represent the rate of fuel heat up for the postulated events.

Preliminary industry evaluations indicate that the postulated event might evolve
over very long periods of time, e.g., days to months. Potential recovery actions
should be evaluated commensurate with the best estimates of time available.
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ENCLOSURE 2
TREATMENT OF SEISMIC RISK

Introduction

The report’s treatment of seismic risk should be re-evaluated. The report charac-
terizes risk of a zirconium fire in the spent fuel pool based on bounding estimates
of seismic risk. Further, because of the inherent robustness of spent fuel pools; most
of the seismic risk comes from very low frequency initiators. Very low frequency
initiators should not be used as the predominant basis for regulations in an era of
risk informed regulations. At some point the frequency of seismic events become so
low that their consideration is below that which is :necessary for adequate protec-
tion of public health and safety. Accordingly, the prioritization of NRC and industry
resources to address these worst case accident sequences regardless of probability
may be an imprudent use of resources.

Regulatory Guide 1.174 states deterministic and probabilistic approaches should
be used in an integrated fashion. Although deterministic approaches for evaluating
the seismic hazard were fully developed and included in appendices to the report,
the report does not make good use of the findings in characterizing the seismic risk
for the report’s readers. Further, the report implies that industry would incur large
costs from application of a seismic checklist to confirm that the pools have a high
confidence of low probability of failing at seismic events 2-3 times the safe shut-
down earthquake. These costs do not appear to confer commensurate benefit in
terms of reduction of costly emergency preparedness and financial protection re-
quirements that were in place when the plant was operating. By contrast, the staff
appears to be using a zero risk standard for evaluating the applicability of these
requirements.

Commission safety goals are based on quantitative numbers that are a ratio of
nuclear to non-nuclear risks (e.g., the probability of an early fatality should not ex-
ceed 1/1000 of the “background” accidental death rate). The staff provided estimates
of the amount of collateral non-nuclear damage resulting from severe earthquakes
that could damage the pool in an appendix to the report, but the concept was not
included in the main body of the report where risk is discussed. When criteria are
developed for what constitutes negligible risk for purposes of evaluating the need
for protective requirements, these criteria should consider the collateral non-nuclear
damage that will occur when very large, very low probability seismic events are the
predominant contributor to the overall risk.

Discussion

1. Estimates of seismic risk are bounding

The report states in several places that the EPRI and LLNL seismic hazard
curves are equally valid. However, the report also states that sites on the east coast
that don’t meet the staffs pool performance risk guidelines under the LLNL hazard
estimate would be required to perform additional analyses if those sites request ex-
emptions from emergency planning or financial protection. The staffs deferral to the
more conservative LLNL curves when the EPRI curves are stated to be equally valid
does not reflect the tenets of a risk informed approach as directed by agency policy
and guidance. The EPRI curves most likely represent a very conservative estimate
of seismic risk due to the conservatism in the estimate of a generic pool fragility
value and the large amount of uncertainty inherent in predicting very low frequency
events. These low frequency events contribute 95 percent of the seismic risk.

The staff extended LLNL seismic hazard curves beyond the return periods typi-
cally used for evaluating seismic risk at operating plants and requested that indus-
try provide similar extensions for EPRI seismic hazard curves for the purpose of the
spent fuel study. Figures 1-3 show the distribution of seismic risk across peak
ground accelerations for spent fuel pools at three sites on the east coast. Note that
for the Surry pool the 50th percentile of the annual probability of exceedance is 1
in a million years between peak ground accelerations of .!5 and .6 g. In fact, the
preponderance of the seismic risk is attributable to very low probability very large
seismic events. For Surry an examination of Figure 3 reveals that 95 percent of the
risk occurs at levels in excess of 0.5 g, 3 times the safe shutdown earthquake (SSE)
for this plant; 60-plus percent of the risk comes from seismic events exceeding 1.0g,
4-5 times the SSE for this plant.

The ability to address seismic events that are not expected to occur is exacerbated
by the fact that the tails of the curves are driven by uncertainty. For example, an
examination of Figure 4 reveals that uncertainty increases from a factor of 10 in
the realm of plausible earthquakes to a factor of 1600 at earthquakes of 1.0g. The
diverging nature of the uncertainty curves means that real improvements in seismic
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capacity will be masked by uncertainty, as seismic events become larger, and more
implausible. In addition, risk estimates are likely to be highly overly conservative
at the high ground motion levels predicted for seismic events of this size.

Probabilistic analyses should be performed because these analyses define the
upper boundaries.” However, a lower limit based on curves that are truncated at cer-
tain very low return frequencies, should be employed for regulatory decisionmaking
regarding the need for protection requirements. For example, risk estimates for reg-
ulatory purposes based on return frequencies not exceeding E4-E5 at the 50th per-
centile makes it clear to stakeholders that very low frequency events are outside the
boundaries for practical decisionmaking.

1I. Deterministic and probabilistic approaches should be used in evaluating the ac-
ceptability of seismic risk.

The staff concludes that pools are inherently rugged and likely to have seismic
capacities beyond the 0.5g value used in the seismic checklist developed to confirm
robustness of pool designs. The report concludes that the seismic risk upon success-
ful implementation of the checklist is acceptable: estimates of the mean risk for
pools on the east coast are 2 E-7 using EPRI curves and 2.E-6 using LLNL curves.
However, the finding that the risk is acceptable was never reconciled with subse-
quent treatment of the risk. As noted above, in some places the report appears to
be applying a zero risk standard. In other places the report states that plants not
meeting the pool performance guideline using the LLNL risk curves must perform
additional analyses as a basis for requesting exemptions to emergency preparedness
and financial protection requirements. The latter discussion implies that the staff
has established but not explicitly stated a non-zero risk value that can be used to
evaluate the necessity of emergency preparedness and financial protection require-
ments. Clearly defined criteria should be established by integrating the probabilistic
and deterministic insights,.

Any use of the seismic checklist developed by NRC needs to be carefully evalu-
ated. Application of the checklist as currently drafted equates to requiring licensees
to perform a slightly simplified fragility analysis of their pools. Industry estimates
the cost of this simplified fragility analysis to be on the order of $50,000.00 per pool
evaluated. These costs do not include internal plant resources that would be needed
to support the consultant’s efforts. To retain these costly requirements and require
a seismic evaluation when the plant shuts down would be nonsensical and
unsupportable. These requirements (EP, insurance and security) were considered
adequate to address a range of accident events and sequences when the plant was
operating. In addition, the seismic capacity of the plant and pool were also consid-
ered to be acceptable during plant operations. To retain these requirements and re-
quire further seismic analysis for a single accident sequence based on seismic risk
that is several times higher than the design basis of the plant is unsupportable.

1 We believe fewer insights are forthcoming from analyses using expanded seismic
hazard curves for spent fuel pools than might be forthcoming for operating plants,
i.e., the simple massive design of the pool will fail beyond some level. Nonetheless,
the analysis should be performed.

III. Commensurate non-nuclear damage should be considered where seismic risk
from very low probability seismic events dominates the risk profile.

This approach was used in past NRC policy documents. For example, NUREG
1150, Severe Accident Risks: An Assessment for five U.S. Nuclear Power Plants, Oc-
tober, 1990, did not provide consequences and risks for large seismic events because
of the non-nuclear offsite effects of a large earl;hquakes. The report observes:

“The NRC, in its promulgation of safety goals indicated a preference for quan-
titative goals in the form of a ratio or percentage of nuclear risks relative to non-
nuclear risks. . . . The NRC intends to further investigate the methods for assess-
ing losses from earthquakes in the vicinity of the Surry and Peach Bottom sites with
a view of comparing the ratio of seismically induced reactor accident losses with the
overall :flosses. There has been at least one study that suggests that the reactor ac-
cident contribution to seismic losses is very small relative to the non-nuclear losses.”

Recommendations:

1. Efforts should be made to reduce the bounding nature of the probabilistic risk
estimates used in the report. The EPRI curves should be employed to arrive at a
more realistic estimate of seismic risk. In addition, while the expanded seismic
curves are useful to provide a bounding estimate of risk, curves that are truncated
at low probabilities should be employed fir decisionmaking on the need for addi-
tional protection requirements. Consideration of collateral nonnuclear effects for
large, low probability seismic events may provide additional insights for deter-
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mining where the risk curve should be truncated for regulatory decisionmaking pur-
poses.

2. Deterministic approaches should be integrated with probabilistic approaches to
more appropriately characterize seismic risk and to clearly define criteria for evalu-
ating the need for emergency preparedness and financial protection and other pro-
tection requirements applicable to operating plants. The maximum credible earth-
quake concept should be utilized in this evaluation. Any requirement to apply the
seismic checklist should be counterbalanced by equivalent reductions in other re-

quirements.
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EXECUTIVE SUMMARY

The long-termn availability of less expensive power and the incriasing plant modification and maintenance
costs have caused some wtilities to re-examine the economics of ouclear power. As a result, several
utilities have opted to perrnanently shutdown their plants. Each licensee of these permanently shutdown
{PSD) plamts has submited plant-specific exemption requests for those regulations that they believe are
no Renger applicable to their facility. The preparation and subssquent review of these exemption requests
1epresents A large level of effort for hoth the licensees and the NRC staff. This experience has indicated
the need for anr explicit regulatory treamment of PSE} muclear power plants.

This report presents a regulatory assessment for generic BWR and PWR plants that have permanently
ceased operation in support of NRC rulemaking activities in this area.

. After the reactor vessel is defueled, the traditional zccident sequences that dominate the operating plant
risk zre no longer applicable. The zemaining source of public migk s associated with the accidears fhat
involve the spent fuel. Previous studies have indicated that complete spent fuel pool drainage Is an
accident of potemial concern. Certain combinarions of spent fuei storage configurations and decay times,
could cause freshly discharged fuel assemblies to self heat to a temperature where the self sustained
oxidation of the zircaloy fuel cladding may cause cladding Talure.

Spent Fuel Configurations

This study has dafined four spent fuel configurations which encompass all of the anticipatad spent fuel

charasteristics and starage modes following permanent shutdown. Spent fuel which (due 1o a combination

of storage geometry, decay lime, and reactar type} can support rapid zircaloy oxidation is designated as

Spent Fuel Storege Configuration | - "Hot Fuel in the Spent Fuet Pool.” Configuration 1 encompasses

the period cormencing immediately after the offiead of the core o a point in 1ime when the decay heat

of the hottest assemblies is low enough such that no substantial zircaloy oxidation takes placc {given the
’ pool is drained), and the fuel cladding will remain intact {i.e., no gap rejeases}.

Aftgr this point, the fuel is considered to be in Configuration 2 - "Cold Fuel in the Spent Fuel Poel.”
The fuel can be stored on'a long-tern basis in the spent fuel pool, while the rest of the plant is in safe
storage or decontamninated (partial decommissioning). Altermatively, after decay feat loads have declined
further, the fuel ¢an be moved to an 1SFS] (designated as spent fuel storage Configuration 3). This would

" altow complete decommissioning of the plant and closure of the Pait 50 license. Sperit fuel storage
Configuration 4 assunes ali spent fuel has been shipped offsit:. This configuration assumes the plant Part
50 license remains in effect only because the plant h.q_s not been fully decontaminated and cannot be
released for unrestricted public access.

A represemialive accident sequence was chosen for each configuration. Consequence analyses were
" performed using these sequerices to estimate onsite and bourdary doses, population doses and economic
COs18.

" NUREG/CR-6351
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Regulatory Assessment

After a plant is permanently shutdown, awaiting or in the decommissiening process, sertain operating
pased regulations may no longer be applicable. A fist of candidare regulations was identified from a
screcning of 10 CFR Parts 0 io 199. The continued applicability of each regulation was assessed within
the comtext of each spent fuel storage configuration and the resulis of the consequence analyses. The
regulations that are no leager filly 2pplicable to the permanently shutdown plant are summarized below:

The gat jof regulations that are designed 1o protect the public against full power and/cx design basis
accidents are no longer applicable and can be deleted for ali spent fuel storage configurations of the
permanently shuidown plant. These regulations include combustible gas control (50.44), fracture
preveation measures (50.60, 50.61), and ATWS requirements (50.62).

Other regulations, although based on'the operating plant, may contimue 1o be partially applicable to the
permanently defueled facility. This group of requirements inelides the Technical Specifications ($0.36,
36b), the fire protection program (50.48) and Quality Assurance (50.54(2) and Part 50 Appendix B).

‘The requirements for emergency preparcdness (50.47, 50.54(q) and (), and Part 50 Appendix E), ocsite
pr'opmy damage insurance {50.54(w)) and offsite liabifity insurance (Part 140), were evaluated using the

accident consequence analysis. Since the estimited consequenices of the Configuration 1 representative
accident sequence approximate those of a core damage accident, it is recommended that il offsite and

onsite emergency planning requirements remain in place during this period, with the exception of the
Emergency Response Data System requiremenrs of Part 50, Appendix E. Subject to plant specific
confirmation, the offsite emergency preparedness (EP) requirsments are expected to be elimirated for
Configuration 2, on the basis of a generic boundary dose calolation. Part 30 offsite EP requirsments

can also be eliminated for Configurations 3 and 4 because the spent fuel has been transferred to an ISFSI
(subject to Part 72 requinsments) or uansporied offsice. Without spenz fuef, the plans is oot a significant

health rigk, It is recommended that the gnsite property damage and the offsite liability insurance levels

remain at operating reactor levels for the duration of Configeration 1. The consequence analyses suppoct
reduced ingurance tequirements for the i'emaining configurations (2,3, and 4).

NUREG/CR-6451 x
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FOREWORD

The information in this report is being considered by the U.S. Nuciear Regulatory Commission (NRC)
staff in the development of amendments to its regulations for permanently shutdown nuclear power -
reactors in the process of decommissioning. The NRC his undertaken a number of initiative te reduce
the regularory burden for licensees thar are in the process of permanently removing muclear facilities from
service. This repont provides baseline data to the NRC for evaluating which régulations may be
considered for amerding to enhance the regulatory effectiveness during decommissioning.

St Prba b

Dr. Sher Bahadur, Chicf

Regulation Dievelopment Branch
Division of Regulatory Applications
Office of Nuclear Regulztory Research
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1 INTRODUCTION

The long-term availability of less expensive power, compounded by ths increasing plam modificatien ang
maintenance costs, kave caused some wtilities to re-exzmine the cconomics of nuclear power. As a resuli,
several plants with years, some with decades; Jeft on their operating licenses have opted to permanemty
shutdown their facilities.

Ar present, six (6) muclear power plans’ are permanenily shurdown in various stages of the
decommissioning process, The absence of a clearly defined regulatory path for these licensees has
become apparent. Each of the permanently shutdown (PSD) licensees has submitted plant-specific
exemption requesis for. those regulations that they believe are no longer applicable ta their facitity. The
lack of a regulatory roadmap for the permanently defueled plant has resulted in a large effort for both
the licensees and the NRC staff autribwtable to the developrent and review of plant-specific exemtion
requests,, This experience has established the ‘feed for an-explicit regulatory treament of PSD nuiclear
pawer.plarts, inclading: . ’

e the clarification of the régulations for decommissioning nuclear power plants,
= the activities that are permissible for major phases of the decommissioning process,
e the specification of those Part 50 reguiarions that are applicable only to plants authorized o operate !

Broakhaven National Laboratory (BNL) has undertakena program (FIN L-23590) "Safety and Regulatory
Issues Related to the Permanent Shurdown of Muclear Power Plants Awaiting Decommissicning,” to
support the last NRC goal stawed zbove, ie., "to determine the extent and types of safety criteria that
should remain as part of the dedonunissioning regulations to assure that the health and safety of pub}'z:'
is protected when' a licensze enters the permanent shitdown cenditicn in preparation for plent
decommissioning.” ’

This NUREGICR documents the results of this program.
The remainder of this report is structured as follows:

Secti;n 2 "Background” presems a brief discussion of the changes thar are likely to take place when a
licensee permanently ceases opetation of 2 nuclear power plant, * As the primary source of public Tisk,
the focus of this discussion is the smr.a'.ge alternatives for the spent fusl. This secticn, in conjunction with )
Appendix A, "Previous Examinations of Spent Fuel Pool Accidents,” also summiarizes the assumpiions
and conclusions of earlier studies in this area. Tids information can be helpful as it provides the
necessary context for the assessment of the present study's assumptions and conclusions.

“Fort St. Viaim, Rancho Seco, San Onofre Unit 1, Three Mile Isfand 2, Trojan, and Yankee Rowc., are
underBoifg decomumissioning. Shoreham has completed the process and the Neense has been u:nmnal_ed.

1-1 NUREG/CR-6451
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2 BACKGROUND

Once a decision is made to permanently cease operation of jts nuciear power plant, the lcensee wilt
defuel the reactor vessel. In parallel (or perhaps in snticipation of permanent shutdown) the licensee will
apply for an NRC license amendment to withdraw the authatity to operate the plant. It alss provides a
basis to remove the regutatory requirements that are no longer necessary to protect the heaith and safery
of ghe gublic. Thus, the amendmen: to remove the authority to operate provides a basis for a licensee
1o begin eliminating personnel, equipment, and activities pursuane to 10CFR 50.59 analyses, license
amendmenis and exemplion requests. The regulatory ambipuicy regarding the permanemtly shutdown
nuglear pawer plant has prompted the NRC to develop further guidance in this area”. However, the basis
for any regulatory celief must ultimately address the potential impact on public heakh and safery.
Previous decommissioning smdies* have shown that the offgite doses associated with decommissioning
accidens that do not involve spen: fuel are negligible. Therefore, this stady has focused on the spent fuel
storage alternatives after 2 plant has been pemmn:mly shurdown and the porzntial public risk associated
with each ahternative.

After the reactor vesse! is defueled the tfaditiona! accident sequences that dominated the operatirig plant
risk are no longer applicable. The femaining source of public risk is associated with the accidents that
invelve the spent fuel stored in the spent fuel pool (SFP).  As discussed in Appendix A, accidents -
involving spent fuel, although limited to the 1/3 core offloads associated with refueling were considersd
a5 part of the spectrum of nuclear power piant risk as early as the Redctor Safery Study (WASH 1400).
More recently, Sandia National Laborateries (SNL,) studies™ have indicated that complete spent fuel pooi
 drainage, with cenain combinations of spént fuel storage wonfighrations and decay times, could cause
freshly discharged fuel assemblics to self heat 1o a wemperaure where the oxidation of the zircaloy fuel
cladding may begome self susiaiming, Follaw-up efforis by BNL applied simplified PRA analyses to
quantify the frequeney of initiating events that could compromise the SFP integrity; the conditional
probability of subseguent system failure, fuel failure probability; the magnitude of radionuclide releases
1o the envircnment and the consequences of those releases.

A 1989 BNL repart,® describes a valuefimpact assessment of varions proposed options interled (o reduce
ihe risk posed by potentiat accidents occurring in commercia. nuclear power plant spem fuel pools. As
was the case with previous efforts, awention was limited to an operating plant. The risk dominant
accidents, source terms ard inventory considered in this later effort were identical to those investigared
by Sailor, et al. in Reference 7. Major differences in the estimation of the off-sile. consgquences exist
between these two studiss whxch are primarily attributable to the higher population deisity assumptions
of the Jaser repor.

This study has defined four (4} spent fuel configurations which encompass all anticipated spent fuej
‘characteristics and storage medes following permanent shuidown. Spent fuel which, due to a combination
of storage geomecry, decay time, and reacior type, can support rapid zircaloy oxidation is designated as
Spent Fuel Storage Configuration | - "Hot Fuel in the Spent Fuel Pool.” Configuration 1 encompasszs
the period commencing immediately after the offload of the core to 2 peint in time when the decay heat

“Although a licensee is prohibited from making changes thar materially affect costs, methods, or

options for decommissioning the facility, the extent of permissible decommissioning activities has
been clarified by issuance of final rule (61 FR 35278) amending regulations on deconumsslcmrlg
procedures

21 NUREG/CR-6451
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2 Background

of the hotest assemblies is low encugh such that no zircaloy oxidation takes place, and the fuel cladding
will remain intact (i.e., no gap releases).

At this point the fuel is considered to be in Configuration 2 - “Zokd Fuel in the Spent Fuel Fool.” The
fuel can be stored on a long-term basssmmespentfuei pool, whife the rest of the plant is in SAFSTOR®
or dect irated {partial decommissioning), Alternatively, after decay heat loads have declined
farther,” the fuel car: be moved 1o an ISFS] (designated as'spent fusl torage

Configuration 3). This wonld allow complete decommissioning of the plant and closure of the Part 50
license.

Given the present unavallability of a permznent genlogical high level waste tepository, or an interim
Monitored Retrievable Storage (MRS) facility the fuel is expectad to remain onsite for an indeficite time
period.

At same point in the fiture, a MRS facility or a high level waste repository will become availhle, Spent
fuel strage Configuration 4 assumes afl spent fuel has been shipped offsite. This configuration assumes

theplaumSDhccnsemmmeﬂ‘cctonlybecausetheplamhasnmbmfuﬂydmnmmmmd
cannot be released for unrestricted public access.

*Safe storage followed by deferred decontamination,

“Limits are placed on the buriup, decay time, enrichment ancl decay heat of the spent fuel assemblies
to ensure the ISESI design heat lozd is not exceeded. Although 10CFR Part 72 specifics a minimum
of one year pool decay time, plant ISFSI technical specifications specify minimum decay times up to
10 yearss

NUREG/CR-6451 22
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3 SPENT FUEL STORAGE CONFIGURATION INPUT ASSUMPTIONS

The purpose of this section is to define (he ioput assumptions for +ach spent fuel storage configuration
to support the consequence analyses of the next section. A set of assumptions was developed that is used
in Section 4 to provide an estimate of the accident consequences that envelope future end of |ife nuclear
power plantghutdowns, as well as plants that have premarurely ceased operaton. However, an effort
has béen made to avoid unduly pessimistic assumptions or combinations of assumptions. The accident
consequences thus obtained, are believed {o be reasenably bounding for present and future closures and
are not so overly conservative as to clearly represent some high (bu,t unspmi.ﬁed) percentile resclt,

The mput assumpticns for each configuration will be discussed for PWRs and BWRSs, respectively. TabIc
3.1 presents a summary of this seetion,

3.1 Configuration 1 - Hot Fuel in"the Spent Fucl Pool

Speat fuel storage Configuration | commences immediately after the permanently shutdown facility has
completed the reactor vessel defucling. This configeration models the potential conseqisnes of rapid’
zirealoy oxidation Iesultmg from an event which Ras caused the draining of the spent fusl pool. After
2 suitable time Jperiod, ﬂepandent on agsenbiy burnup-and r:n:luug geometry, the decay heat is low
cnough o procludf. the rapid oxidation ph,ennmemn The end of this conﬁgurauon is' defined as that
point in time when the fuel decay heat is Jow such that the cladding remains intact wpon extended
exposure to the air.

The consequence a.nalym inpur assumptions fel‘ Cuuﬁguranon L are provided below in the form of
- generic PWR and BWR plant configurations.

3.1.1 'Reprﬁentative'P]ant and Fuef Pool Data

The representative PWR™ chosen for this study is a single 1130 MWe unit withy 193 assemblies in the
core. ‘The corresponding 1155 MWe BWR has 764 assemblies. In accord with the indusmy -wend to
maximize Siothga capacity, both piants have high density fuel tacking geometries.™ The PWR spent fuel
racks have a 10.40 inch cell to cell pitch and a five inch orifice at the bottom of each ¢ell.”* The BWR
spent fuel racks a 6.255 inch pitch, Each BWR cell has a 4-inch orifice.® Variation in these parameters
exis: amonag various rack designs and manwfacturers. These values were chosen to represent fypical
attributes. :

“The representative PWR and BWR geometries and spent fuel data were developed from a review of 2
limired set of plant information. They are generally the most conservative vajues from that set of
informarion and are viewed as reasonably conservative, but not aecessarily the most limiting
configurations.

" Previous-studies of Lhe.spem fuel rapid oxidation phenomenon have assumed a low density racking-
configuration for BWRs. {See Appendix A).

3-1 NUREGACR-8451
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SSpcmFueiSmragef' £ ion Input

The spent fuel poal storage capacities were 1450 intact assemblies for the generic PWR and 3300
assemblies for the generic BWR. These are the average pool capacities of the current 193 assembly
PWRs and 764 assermbly BWRs. [n order to envelape end of life shutdowns, this analysis assumed that
the pools are full. The last full core offload was assumed to comain high burnup fuel {60,000 and 40,000
megawalt days per metric tons of heavy metal (MWDMTL), PWR and BWR, respectively), 1 reflect
the current trend to increase burnup. The earlier refueling discharges began at 20,000 MWD/MTU and
ingregaed linearly with each subsequent discharge to the ultimate assumed burnup. Consistent with
Regulatory Guide 4.7, an exclusion boundary of 0.4 miles was assumed for each plant.

3.1.2 Accident Initiator and Timing

The accident initiater was 2 composite of events that can canse draining or boiloff of the spent fuel pool
and expose the relatively hot spent foel assemblies to an air environment. The initiator includes beyond
design basis seismic evenis, spent fuel cask drop events, andmherlesa dnnunantevenlxsuchasspentfuel
pool 1nss of coolmg.’mkeup

The oamposll.c initiator frequency of 2E-6 (PWE) and 7E-6 (BWR) events per year is adapted from the
NURES-1353 "best estimate” with modifications to reflect a higher spent fuel cask drop contributor
associated with a higher assaumed spent fuel transfer rate for the permanently shutdown plant, For the
purposés of the, offsite Liability i insurance dmsz.mn in App:pdn: B, the, mmator frcqunncy is equ!vaient :
t0-the reléase frequency. -

The accident timing considered the minfmum in-core decay requirements of the Stardard Technical
Specifications {about 4 days) and industry experience of several weeks to fully officad a core during
refueling outages. For this study, the Configaration 1 sccident inftiator was assumed to ocour 12 days
following tmal shutdawn. '

3.1.3 Critical Decay Time

Previous studies™” have defined the critical decay fime as the duration, measured with respest 1o reactor
shutdown, when the most recendy discharged set of fisel assemblies have sufficient decay Reat, that if the
fuel'pobl were to completely drain, would heat to the point that clad oxidation would become self
sustaining and eventually Tesult in extensive clad failure with fission product telease. This tims is 2
function of the reactor type, spent fuel storage rack geometry and fuel burmup.

To be conservative, this effort chose to examine high density rack geometries for both FWR and BWR
plans. In the time frame of the previous studies, high density racking was not widely used by in BWR
plants, The previous efforts, therefore, do not provide results for this case.

The PWR high density racking geometry with 2 S-inch orifice (albeit with Jow burnup fuel) was examined

in NUREG/CR-4982. A 700 day critical decay time was estimated, using the SFUELIW*® code. based
on a midimum decay power of § KW/MTU,
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Table 3.1 Spent Fuel Storage Conlizuration Matrix
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It should be stressed that there are uncertainties associated with this SFU/EL1W calculation. The authors
of the present study fully agree with the code limitations presented in NUREG/CR~4982 report. The
SFUELIW code provides a stylized analysis of the progressicn of events following the complete loss of
spent fuel pool coolant and zs such, does not have the ability to realistically model actuaf spent fuel poal
configurations.

In respamse (o the need 10 accurately predict the likelihood of reaching critical clad temperatures with
realistic spent fuel pool configurstions, BNL has developed the SHARP code (Spent-fuel Heamp:
Analytical Response Program.)®

“This code has been used, in conjunclion with the Configuration 1 spent fuel data from Table 3.1 to develop
maximum clad temperatire as 2 function of decay time, given a Joss of all spent fuel pool water. These
relationships are presented as Figures 3.1 and 3.2 for the PWR and BWR representztive geomerries.

" “The end of Configuration 1 has been definedt as the decay time that is pecessary to ensuré that the fuel rod
cladding remains infact given a Joss of ali spent fuel pool water. The previous study” defined 650°C as a
maximum temperature for cladding integrity. ‘The Workshup on Transportation Accident Scenarios”
estimated incipient clad failure at 565°C with expected failure at 671°C, presurhably based on expert
opinion.: GHven that the large seismic event is the dominant contriturtor to the configuration 1 initiator, it
is ]ik:]y'lhat-il would take a prolonged period of time o fetrieve the fuel, repair the spent fuel pool or
establish’ dn alternate means of Jong-term sperit fuel storage. - Therefore, we presinne there will B¢ a™
significant period of time that the fuel will be exposed to air. On this basis, BNL has chosen a temperame
of 565°C as the critical cladding temperamre. This esults in critical decay times of about 17 months for -
the representative PWR and 7 months for the representative BWR.

3.1.4 Meteorological and Population Data

‘Weather and its variahilify play an impertant role in the estimation of conscguences that may result from
a release of radioactivity to the environment. The prevailing weather conditions at the time of relzase will
influence: the exient of downwind transport and lateral dispersion; the ammospheric concentration; and the
extent and severity of land contamination. The SNL Siting Smdy, NUREG/CR-2239%"and a BNL
reassessment’ were Utilized to develop a representative tetcarology for the continental United States
composed of: mean wearher anributes {wind speed, stability, class occurrence total hours, and amount of
rain for Omaha, NB); a generic mean wind rose; and an average mixing height,

This study has adopted a generic population distribution within a 500 mile radius of the site that will
reasorably envelopethe majority of the current reactor sites” and account for furure population growth over
the life of the plant.

“There are several existing plant sites (i.e., Indian Point, Limerick, and Zion) that precede the issuance
of R.G. 4.7 and exceed the site population distributions generally considered acceptable by current
NRC policy.

NURE{CR-6451 . 34
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A uniform population distribution ((-30 miles} of 1000 pecsons par square mite has been specified bases

on the end of life average population density from Regulatory Ciuide 4.7. Between 30 to 50 miles, ws

have assumed @ large city of 10 million and a uniform’ population density of 280 persons/mile® for to;

remaining fand in this region.' A uniform population density of 200 pecsons/mild (twice the current
average of the 43 contiguous states) was assumed for the area 50 to 500 miles from the plant.
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Figure 3.1 Spent fuel tempersture as 3. function of time
for the representative PWR corfiguration
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Figure 3.2 Spent fuel temperature as A function of time
for the representative EWR configuration
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3.1.8 Accident Inventory and Source Term;

The spent firel poal inventory at actident initiation js a function of t: ages and burnups of the spent fuei
discharges that occurred gver the life of the plant. The DOE High Level Radioactive Wasts Managemenr
Database™ was used as the source of the generic spent fuel invengory data for dnschargm QEe year or
older.

The inveatory of maizrial at risk 12 days after reactor shutdgwn (i.c., at the beginning of Configuration .
I) was developed from both the DOE Spent Fuel Data Base and the default reactor core inventories
pravided in the MELCOR Accident Consequence Code System (MACCS).

MALCCS Version 15,11, 1" vras used in the next section to model me postulabed accident consequence.
Like other consequence codes, MACCS models radiopuclide relesses that ocour shortly after reactor
shutdown. The code has a defauit set of risk dominant radionuclide specics that is consisteat with the
premise of 4 release within days of shidown. T contrast, the inventory of the spent, fuel pool, inchuding
the last core offload, has had sufficient tire for the short lived isotopés, which have important dose,
coatributions, to decay away, The corcers is that perhans the MACITS déefaulr set of isotopes ‘might aot
accurately 'model long lived :smq:-es hat are relatm:[y insignificar: for short-term releases, bat rise in
prominence for spent fuel pool accidents, The code defeult isotopes set was spot checked with the DOE

 dambase™ iqvenwryformo officads. It was defermined that the MACCS, code will caprure greater than
90% of the activiry. i the'spent fuel. Therefore, it was Dot necessary 1u sevise the code's defauli isotope
$et to include any additional radionuclide species.

‘The atmospheric source term is 2 set of characteristics descriving the radionuelide release to the
environment. These charasteristics include: the number of plums segments released, the associated
timing duration and release hr.lgh: of each segment, the emergency response waenieg time and the vadio-
nuclide release fractions.

This.study examined four cases for Configurarion 1. The aséumptinm for each case are described below:

Case 1 Complete draining of the spent fuel pool boeurs twetve diys after shutdown.  Rapid cladding
oxidation starts i the last full core discharge and propagates throughout the pool.

Case 2 Completz pool drzinage corurs, again at twelve days. The rapid zircaloy oxidation is limitsd
1o the lust fall core discharge (plus thie last refizeling of load for FWRs).

Case 3 Complete pool drainage occurs ane year affer shutdown. The lowered decay heat does not
cause rapid oxidatdon, however the assemblies reach high temperatzres and 50 percent of the
firel rods in the pool fail, resulting in a gap release.

Case 4 Partial pool drainage occurs at twelve days, exposing the upper pottion of the fuei

assemblies, This case assumes all fuel rods in the last ful core discharge experience cladding
_ fuilure, again resulting in a gap release.
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This study used the release fractions of NUREG/CR-4982, as modified by smdies associated with gap
inventory and high burnup fuel.**2* Table 1.2 provides the source terms developed for the present
study.

The majoriry of the high release fractions for Cases 1 and 2 were lacgely adopled from NUREG/CR-
4982. However, the lanthanum (La) and cerium (Ce) groups have been adjusted slightly to reflect the
obgerved release of fuel fines as part of the gap release in high burnup fuel. The low release fractions
for Cases 1 and 2 assumed a decontamination factor (DF) of 10 for all fractions

Table 3.2 Configuration 1 Releass Fractions

1H, 2H Fire/High release 1.0 '] 1.0 1.0 J2E-) | 2E3 { 2E-3 | 6B-6 | 6E6 | JE-2
IL, 2L { Fire/Low release 10 | 0.5 0.1 2E-2 . 2E4 | 2E6 | §B-7 | 4E-7 | ZB-4
3H, 4H ' 1 Gap/High release 0.4 | 3B2 §3E2 [ 1BI | 6B | 6E-6 | 6E-6 | 6B | GBS
3L, 4L Gapflow release 0.4 383 3E-3 164 6E-7 6B-7 6B-T 6E-7 §EB-7

expept hoble gases and ioditie. Cases 3'and 4 héat the fuel cladding to failure, but do ot Tesnit i fire.
Thé gap release fractions developed for this wark differs marledly from the previous efforts. The aoble
pas fraction, 0.4, was based on high burnup/high linear power calculation and is therefore believed to
e conservative. The fractions for the cesium {Cs), iodine ¢1). and tellurium (Te) groops were based on
wxperimental observation, In the gase of the high gap release, these wers increased by a facter of ten to
reflect evidence that these fractions may increase for high burmup fuels. For both the high and low gap
releases, the Te fractions were corrected for the interaction observed to ccour with the cladding, since
uncxidized cladding will be present. The fractions for the remaining groups are established by the release
of fuel fines. :

For the set of low gap releasss (Cascs 3 and 4), all telease fractions were reduced by an order of
magnitude {DF=10) with the exception of noble gases (NG,

3.1.6 Emergency Response and Other Data Requirements

The MACCS code can model varicus emergency response actions such as evacuation, sheltering, and pose
accident relocation {including dose eriteria). Consistent with NUREG/CR-5281,* this study assumed a
shorterm emergency Tesponse of no planned evacoation, followed by relocation at one day if projected
doses are umaccepiable. Long-term protective actions include permanent refocation, crop interdiction,and
land decntamination or condemnation. The dose threshal¢ for these actions are the MACCS default
values which were also utilized in NUREG-1150.7

The code aiso considers fand usage and economic data for the region surrounding the reactor site o
estimate accident cases. The natinnal average value of Farmland of $2094/hectare and a mean value of
$T3750/person tor non-farm weaith was assumed. ™ The Omaka, Nebraska region, also used for the
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mean rcteorology, was used to moded the code's agricultoral dara block, including the growing season
and the fraction of land used for farming.

“These estimated aceident costs will be nsed tu analyze the iniurance issues for permanently shutdown
nuclear power reactors. ’

3.2 *Configuration 2 - Cald Fuel in the Spent Fuel Pool

Spent fuel storage Configuration 2 models the continued storage of the fuel in the spent fuel pool. Time
has reduced the decay hear, and the rapid clad exidation or clad rupture events of Configuration | are
not likely. This section summarizes the input assurptions, sech as accident initiztor, and source terms
that differ from those of the previous section. Cther patameters (e, spent firel pook data, rack design,
and fpel burmuop) remain i with the Conf ion 1 baseline, A swmmary of each spent fuel
configuration is provided in Table 3.1, -

3.2.1 Accident Initiator and Timing

By definition, Configuration 2 eliminates the poo! drainage accident scenarios of Configuration 1 from
consideration. Thepmlmgede:q)osnreufmlow-decay heatfn 1in air i not expected to caose fuel rod
c]adﬁ.lhuu BNL hasadﬁpmdﬁnu‘adm:mal fucl handlicg accident analysis ufngnlamry Guide 1.25,
with modifications. The present study assumed & single assmbly iz dropped in the spent fiel pool,
resulting in damage fo 100 percent of the rods in the affected assembly.

The estimated initiator frequency of 3E-4 evenss per year” was leveloped from industry refueling cutage
data reponted in Reference 48, modified to refiect 2 higher assumed spent fuel transfer rae.

The accident was assumed to occur after the transition from Configucation 1, ame to two years after final
reactol shutdown.

3.2.2 Accideni Inventory and Source Terms
The accident Mme for the Configuration 2 arcident cases consist of a single two yesr old PWR, fuel

assembly or a single one year old BWR assembly. As before, the DOE spent fuel dambase™ was used
to assemble the isotops quantities for the MACCS default set of nuclides.™

“This is also the estimated release frequency.
™ At £0,000 and 40,000 MWD/MTU burnup for the PWR ani BWR cases, respectively.

*“in both reactor types the MACCS default, risk dominant nuclides’ repr:scn( about 89 percent of the
total activity in the fuel
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The source rerm is composed of the single asgembly gap release, In addition to partial releases of the
noble gases and iodine (if present), small releases of the remaining nuclide groups are expected on the
basis of experimenally observed releases of fuel fines. The Configuration 2 high gap release fractions
are the same as Case 3H of Table 3.2 in the previous sectton, The low gap source izrm assumes a DF
of 100 to credit the scrubbing effect of the water overlying the spent fuel and the retention of the
building.

3.3 Configuration 3 - All Fucl Stored in an Independent Spent Fuel Storage
Installation (YSFSI)

Ag discussed in Section 2, after a sufficient decay period, long-=rm spent fuel storage outside the spent
fuei pool becomes a possibility. The decision to apply for a Part 72 license and to transfer all fuel to an
onsite ISFS] is a licensee decisian that is based, in part, on such plant-specific factors as the timing and
method of plant decommissioning,” the preexistence of a licensed ISFSI, and the anticipated stact of fuel
shipments to a DOE facility. This section discusses the support ng assumptions for Configuration 3 that
differ from the previous spent fuel storage configurations.

3.3.1 Accident Initiator and Timing

The Canﬁguntion's aceident initistor™ is Assumed to be a toruado driven missile that pierces cne cask
of the ISFSI. An initiator frequency is developed, for the purposes of the offsite liability discussion in
Appendix B. The Electric Power Research Institute documenr, E*RT NP 3345, "Review of Proposed Dry
Storage Concepts Using PRA.*¥ developed an initiator frequency of 6E-6 events per year for the
exiremiely severe tornado (windspeed of 567 miles/hour) that vwould be necessary {0 generate a missile
that could pierce an ISFSI cask.  The report conservatively assumes the probability of missile
generation,™ missile strike and impact orientation are unity. In addition, the windspeed and the missite
speed are considered 1o be equal; no slippage is considered. Therefore, the extremely severs tornado
initiator frequency is also the ISFSI cask release frequency.

BNL believes there are also additional conssrvatisms embedded in the development of the severe tornado
inftiaronfrequency. The frequency was based on a Zion PRA™ fiftiator frequency of 1E-3 tornados/mile®
-year for all tornados. Ascording to Regulatory Guide 1.76,”* the Zion plast is in tomado Region 1.
Tornade Region I has the most severe design conditions. It coioprises over 50% of the Jand area of the

“Partial DECON or SAFSTOR could allow long-term utilizacion of the spent fuel pool wichout
significant impact on the facility decommissioning plan. Compless DECON would require foel
transfer to permit decommissioning of the spent fuel pool and supporting equipment.

*Current licensing documents for spent fuel casks and modular concrete vaults do aot posmlate any
eredible aceident scenarios which will breach the ISFST*#

~The vist Majority of missiie: do not have the rigidity, shap:, or weight to pierce the ISFSI cask.
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contiguous United States, or in excess of 1,560,000 sguare miles. Everything else being equal, we would
expect to see an average of:

1,560,000 miles® x 6E-6 extremely severe tornedos/mile® - year = 9 extremely sevére tormada events
per year. .
Although windspeeds have been estimated that are in excess of 440 mph,™ 10 the best of our kmowledge,
dzerelas"never been 2 tormado of the magnitude that would be necessary to fail an ISEST cask.

The eqﬂaﬁnn, used in che EPRI feport to astimate the anmual probability of excaeding a velocity Vata

site is: )
le
=2| 2 |*Rp*
A 1[ V]Rm

where = local mean raw of cconrrence of tornadoes per square mile per year.
V,; = gale velocity . .
k .= 0.5t 163 parimeter value depending on 3 given storm, and conservatively recommended
a5 1.6 until such time as additional data becomes availabie

R’.(V) = 17.4 exp (-0.014v for ¥ =290 mph,
-{As developed in Reference 54.)
‘The factor -R;(Vj is an approximation (pased on tornado data) that acconnts for the relative frequency of
different torhado events, with their respective peak velocities and correlasd path dimensions.  Since 2
tornado of this magnitade of the ISFS] initiator exceeds the information that was used to develdp (R'(V),

the use of this equation is suspect.

On the bases of the frequency discussion, we believe that the inniator frequency of this exoemely severe
tornado is overstated, In our judgement, the frequency should be at least 2 orders of magnitude less.*

Table 3.3 Configuration 3 Release Fracilons

NG G
0.40 1.5E-5 { 2.15E-5

g 2 .
1.5E-5 | L.5E-5 | L.5E-5 | L.SE-3 | LSE-5.

*This judgement is supported by NUREG/CR-4461, "Tornzdo Climatology of the Contigucus Unised
States,"* which identifies the windspeed of 147 probability of tornada strike for all of the U.S. to be
sigmificamtly fess than that requiced to pierce zn [SFS! cask. The staff bas referenced NUREG/CR-
4461 in the advanced reactors evaluations and is using the sarie to develop new guidance with less
maximum windspeeds for tornado design criteria, ’

3-11 NUREG/CR-6451
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With regard to accident timing, although 10CFR Part 72 allows a minimum in-pocl decay time of oae
year the current vendor requirements and license submittals specify five-to-ten year minimum decay
times. ™ This seudy assumed accident initiation at five year:. after final shutdown.

3,3.2 Exclusion Area and Meteorology
4 > .

1n accordance with 10CFR72.106, this smdy assumes the distince from the ISFSI to the exclusion area
is 100 meters. The onsite weather modeling assumes A" stahility weather with 3 high wind speed (30
meters/second), approximating the rapid dilution asseciated wih a tornado to develop an estimated dose
at the exclusion boundary. The offsite dose model uses the MACCS code.  As discussed in Secticn 4,
the use of MACCS under these conditions adds additional uncertainty, but the authors believe the results
obtained beyond the exclusion boundary are a conservative ap proximation.

3.3.3 Accident Enventory and Source Term

The storags capacity varies for each ISFSI type. ' A metal or concrete storage cask can accommodate 28
PWR or 56 BWR fuel assemblies. Each NUHOMS unit hay a slighily smaller design capacity of 24 PWR
or 52 BWR assemblies.® This study utilized the higher capacity cask inventories and further assumed
the high burnup of the previous configurations, 60,000 (PWE.) aod 40,000 (BWR) MWD/MTU.” Tke
DOE spent fuel database™ was again nsed t0 assemble the quantities of radionuclides for input into the
MACCS code,

Licensed ISFSIs are substantial engineersd snclosires, The zatzserophic failure of the current designs
is npt believed 10 be credible. Any damage to the I5FS1 and the contained fuel is expected to be limited,
Therefore, the accident inventory assumes that all of the fuel rods In one assembly ars breached.

The best estimate release fractions for Configuration 3 were develaped by a peer group.” The group
revicwed published informmtion % and considered cthe effe. of high burnup on the particulate release
fractions o the cask. Since the ISFST design pressure is slightly above atmospheric  ~0.4 bar), there
could g)e g slight driving force to the environment if the cask inteprity is compromised. A bounding
caleulation was performed to estimate the fission product ret:ntion. Assuming isentropic expansion of
the gas within the ISFSI and an environmental pressure assuciated with a tornado, a decontamination
factor (DF) of about 2 was obtained. The Configuration 3 release fractions are presented in Table 3.3.

3.4 Configuration 4 - All Fuel Removed from the Site
i the futre, when a DOE MRS (o a bigh level waste repisitory) becomes operational, the option of

offsite storage (or disposal) of spent firel will becore available, At that time, the DGE will begin
accepting spent fuel shipments with a minimam of five years decay.” In order to envelope future plant

* Althiough presently limited to 3 maximum burnup level of 40,000 MWD/MTU it is anticipated that
futere [SFS1 storage cuncepts will be licensed for high burnup fuel.
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shotdewns when the offsite shipment of fuel can be accommodatsd, this contigurarion assumed a five year
ansite decay prior to the start of Configuration 4.

Publicly available literature™ was reviewed to identify potential accidems that could occur during the
decommissianing of nuclear power plants.

Aft:‘ zl;th: spent fucl has been removed from the site, the estimated inventory that remains, although
considerabls, is primarily attributable to activated reactor components and structwral materials. There
are no credible accident sequences that can mobilize a significant pordon of this activity, As a result,
the poentidl accidents that could occur during the decommissioning of a nuclear power seactor in
Configuratjon 4 have negligible offsite and onsite consequences, In order to develop onsite property
damage insurznee recommendations for Configuration 4, a rupture of the borated witer storage tank is
postulated, 4 To support ihe offsits liability insurance discussions of Appendix B a tank cupture initiator
was develogled assuming a seismic induces failure. Fhe iniiiator frequency is appraximately 2E-7 events
per vear based on 4 tank fragility from Reference 50 and a geismicity curve representative of the gastern
United States from Reference 51. Althongh the health effects are negligible, the eleanap costs are
significant.
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4 RESULTS OF THE CONSEQUIINCE ANALYSES

The MELCOR Accident Comsequencs Code System, MACCS™ 7 was used in this study to model affsite
congequences. The principal phenomena considered in MACCS are atmospheric ansport, mitigative
actions based on dose projection, dose accumulation by a mmber of pathways (including food and wacer
ingestion); early and latent health effects, and economic costs.

Thé prediction of onsite consequenses {occupational doses) nas maditinpally been estimated through
deterministic caleulation of dese rate(s), dose(s) and coatamiziation level(s), generally of a scoping or
bourding character. Typical of these methods, was the guidance provided by Regulatery Guide 1.25,
*“Assumptions Used for Eveluating the Potestial Radiological Consequences of a Fuel Handling Aceident
in the Fus! Handling and Storage Facility for Boiling and Pressurized Water Reactors."® A typical
application of this method was documented in NUREG/CR-5771.7

In this study, 2 variety-of deterministic methods were applied- These ineluded the standard method as
outlined in relevant Reg. Guides, and/or altemate methods, sucl. as the Ramsdell model,™ for estimating
the concentration of material entrained, in the building wake. ~ he methods are impartant for predicting
on-site consequences, a region g Ily not modelled adequately by the MACCS code.

4.1. . Configuration 1.- Results

A series of MACCS code caleulations were performed t0.quan ify, the postulated accidents cases for the
Configuration 1 conditions described in Section 3.1. For each accident, Cases 1 through 4, and each
generic reator type, wo caloulations were performed: one using' the set of high release fractions (E) and
a seccnd employing the set of low release fractions {L). . The latter generally included a DE of 10 for
particulates ¢ reflect potensial for retention of activity in stractures, The results are tabulated in Tables
4.1 and 4.2.

A vase by case campafison of the results for Conﬁmaﬁun 1 ;ndicates that the generic PWR and BWR
resulis are very similar. Generally, the resulis are within 20 percent of one ancther, although in 2 few
compgrispis the differénces may be somewhat larger. This sin Harity wonld be expected on the basis of
identical site asswmptions, weather conditions, interdistion criteria, and source term fractional releases
adopted for both reactor evaluations, PWR invemtories were jjenerally larger than corresponding BWR
inventories. The higher PWR consequences were attributable to the assumed higher burnop, the inchusion
of the last normal refueling dischargs in cases where the lasi core discharge was considered, and the
relatively larger PWR pool size in the cases that considered filll pool involvement.

4.1 _ NUREG/CR-6451
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Table 4.1 Mean PWR Coosequences

Caxe {H | fullpool | 080 Y " 31300 st 27
I 0500 38 339 143,600 2% 556
Casll | mipd | 00 L2 ) 23,300 297 100
0-500 1.2 130 52,500 1 17

Case 2 | hmooret | -0 2 n 32200 286 126
.50 33 125 94,600 6 274

Comc il | hmeore | 050 0 F) 16,300 156 5
1-500 03 0 20,300 188 5

CuseJE | 0% pool | 50 o S 3,200 2 15

| o0 o “ 20,460 25 5

Care Sl | S0%pool | 080 [ 6 2400 T R

. o500 o [ 3,400 P L1
CarodH | bamoor® | 050 [ u 10,100 1 15
5500 [ 2% 13,400 15 15
Cascdl | Lstecet | 030 . PP R R E Ci a8

B B 500 [ 3 - gam ) -t 08 ..

* The “iast care® sls inclodes tha last normal refusling disxharge
" #% excludes health effects

A limited comparison can be made of the resuls obtained in this effort with those of previous
investigations. The consequence estimates obtained here are ganerally higher, For example, the societal
dose commitment (0 to 50 miles) for the worst case acciden; (fire, full pool involvement, high release
fractions) reported by Sailor” was 2.6 million person-rem; JoF reported 25.6 million person-rem; while
in the present work 75.3 million person-rem {BWR) was obtainéd. As discussed in Appendix A, these
early pfforts used identical inventory and soitree term assumptions. The differences observed were
primarily due to the population assampticos. The average population density (0-50 miles which includes
the large ciry) used herein was about |800 personis per square: mile, This would support an approximate
increase

of a factor of two over the dose reported by Jo. The second major reason the consequences are grealsr
is the radicnuclide inventory used here. The assumptions made for reactor power, end of plant life fuel
buinup and fuel pool capasity, resulted in an inventory which has substantialiy higher quantities of the
long lived radionuclides than previous studies. For exampl:, the total BWR pool invertory of Cs-137
was about a factor of 3 greater than developed by Sailor for the Millstone plant. Thus, the limited
comparisons would indicars that the consequences determined in this sudy were generally higher than
the former studies. The consequences are consiseent with varlier work, when gross differences in the
underlying assumpiions are taken into account. -
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4 Results of the Consequence Analyses
‘Tabic 4.2 Mean EWR Conequences

GasedH | Ml poci 6-50 k21 75 31500 456 20
0-500 101 27 138,000 2170 56

Case IL { fall poci a-50 13 58 23,600 285 a7
0500 [ 13 120 45,800 184 112

Case 2H | last oars 50 24 81 33,000 262 167
: 0-500 2% 07 85,400 521 234

Case 21, | tastcors 050 0.2 38 15,200 140 45
) 0-500 0.2 62 25,700 159, 51
Canc 3H | S0% pooi 050 oo 29 - 12,200 - 23 | 23
0-500 0 . 45 14,900 13 23

Caze 3L | 50% poal 0-50 o 5. - 2,100 A2 .l
1 os00 ] 7 2,000 2 .10

Coss e | pmoore | 050 o e Teaeo [ 3 12
L . 0-500 0 - 0 N I - 12
Casc 4L | last owie 650 [ ] 1300 1 o7
- 0-500 o a 1e00 . | 1. CoaT

=* exciudes health effects

The fatal costs of fuel pool accidents cbserved in this stady were found to rise more sharply than the
societal dose. This reflects the tradenffs of protective (interdiction and relocation) actions. These actions
are, of course, imtended to Limit public exposure to the releated radioactivity, but at the increased cost
of primarily population dependent interdiction and relocation expenses. Apgain the major obyions facters,
whick will drive costs up in comparison to earlier studies, are ibe larger population at risk and the larger
inventory of material considered in this smdy. This ohservation is supported by a comparison of the
condemnned Jand. Comparing Case 1K in Table 4.1 or 4.2 with case 1A of Table A.2, it can be seen that
the condemned area has doubled, Although, Table A2 identifies this as interdicted area, which might
be subject ta a different interpretation piven the usage of this term by the MACES code, the text of the
‘Sailor smdy clearly stated "... interdicted area-(the area with such a high ievel of radiation that it is
assumed that it cannat ever be decontaminated).” Condemned Land is defined as farmiand permanently
removed from preduction, as-such it does not acequnt for the population affested area. However, the
condemaned area for case 1H in the present study clearly indicates 2 more sxtensive contamination of all
lands when compared to the former study. ‘This increase translates inte increased costs.
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4 Results of the Consequence Analyses

Table 4.3 PWR Core Melt Accillent Results

RZI il 3800 Mwt 0-500 83 0. 35,000 2000 NR
evaclation | core

RZl o 3800 hwt 0-500 160 o, - 110,000 2000 NR
evacuation | core .

* Dosss that were pot reported, have been sstimatad from the cumber of latent fatalitiss and the BEIR-Y
recommended risk cocfficient of 5.0E-4 faralities per person-rem.

(Reproduced from Refersnce L4)

For perspective, it is irteresting to provide some comparison to tore melt accidents. A major core melt

accident (RE1, large early release) was selected from the results reparted in Reference 14. This stedy

employed many. of the assumptions, i.e., population distribution and weather conditions, that were

employed 11\1 the present analysis, thus allowing for ressonable comparison. The core melt accident

source tarm was 100% of the noble gases, 27% of the iodine group, 21% of the cesinm group, 10% of
the ncllurmn.’r group, 12% of the bariuniand strvitium groups, 90.52% of the rutheninm group, 0.2% of
- the lanthanum group and 0.6% of the cerfum group. Table 4.3 summarizes the reporied results.

The core melt accident results are provided for two emergency protective actions: one in which a
represeniative evacuation wes modelled] along with Iong term protective actions; and a 1o evacuation, no
long term protective action case. The later case, while unrealistic, provides 2 vety conservative bounding
cstimate of e consequences. A case with proteetive actions identical to this study was not reported.
However, the results of such an analysis would have provided resalts intermediate to those reported {with
the exeeption to condemned land which is not affected by emergency responte}. Comparison with the
results shown in Tables 4.1 and 4.2 clearly indicates thar for worst case assumptions, ie., full pool
inveolvement and large source term, the postulated Canfiguraton I spent fuel pool accident may have
comparable consequences to 2 major core melt accident.

Previous studies have elected to quantify the risks and costs of fuel pool accidents using either Case 1
or Case 2 results. In their final analysis, Sailor, et 31,7 chose the last refueling offload/maximum source
term accident resukts, In Jo, et al.,® 2 worst case (full pool/maximum source term accident) aad a best
estimate case (last refueling maximum source term zecident) were explored. For the present evaluation,
BNL. recommends that the estimated consequences for cage 2L be used. This cate assumes that the
accident is limived to the last full core discharge (plus the last normat refueling discharge in the case of
a PWR) and the lower release fractions, that reflect some credit for fission product retention.

This recommendarion has been made for the following reasons. As discussed in NMUREG/CR-4982, there
is u large degree of nncertainy associated with the fire propagation throughout the emtire pool.
Additionall§, mitigative options such as rack modifications,™ (i.e.. increased hole size) and fuel
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4 Resuits of the Consequence Analyscs

management practices (including checkerboarding of fresh asseniblies and the use of regions in the SFP)
are afl possible. Thus, it is passible to reduce the li¥elihood «f propagztion into the older assemblios.
Regarding the lower fractional releases in the recommended case, BNL considered the implications of
the accident that occvrred at the Chernohyl Unit-4 power pian: in the Ukraine.”  Although Chernobyl
is cleatly sot an analog of the accidents treated in this secticn, several similarities exist which have
relevance to the fuel pool accident. These include oxidaticn of the clad, failed reactor structure and the
avaiftbidey of air. (There are of course many dissimflarities, such as the burning of the graphite
moderator which provided additional heating and the expulsion of fuel fragments to the environment
during the violent steam explosion,) Nonetheless, it is diffiwult to envision that the spent-fuel pool
accident(s) could result in much greater release. The estimated Chemnobyl relsase, 4s a fraction of core
inventory, was 1.0 of the noble gases. 2.0E-1 of the iodine, ~1.7E-1 of the cesium and tellurium, 4.0E-2
of the strontium, 3.6E-2 of the barium, and zpproximately 3.01-2-2 of the mathenium, gerium and
Ianthammm group nuclides.

A comparison with the source terins in Teble 3.2, shows beiter agreement for the noble gas (NG, 1 and
Cs groups with the low (Case 2) release source term.  En contract, the Chernobyl releases for Te and the
pomvelatles greatty exceed any of the releases shown., Thers are two justifications for the lower Te and
nonvolatile group releases used in this swdy. In the case of Te, the formation of an intermeetallic
compound with Zr in the clad is known to suppress Te release until the clad is comipletely oxidized. At
Chernobyl, complete oxidation of the clad probably ocourred in the rubble bed that' the reactor became.
In the spent fite] pou dccidedt, Sailor et al. believed: that elaiding would mek: prior 1o compléte oxidation,”
relocate and be-quenched on the floor of the pool. The cladding material would thus retain Te.

4.2 Configuration 2 - Results

The offsite consequences for Configuration 2, “Cold Fuel in 1he Spent Fuel Pool,” were modeled with
the MACCS code using che input assomptions of Section 3.2, The deterministic treatment outfined in
Reg. Guide 1.25 was not pursued because it provided a fimited description of the consequences.”

The estimated offsite consequences for each reactor typé and assumed environmental refease is shown in
Tablg 4.4.

As expected, these tesults indicate a far lower level of offsite consequences than the Configuration 1
cases. The much lower inventory is the obvious reason for the low level of predicted accident
consequences. In no case is prompt fatalities indicated. Societal deses are very much lpwer than those
developed for Configuration | accidents. These low doses ere reflected in the fow rumbers of latent
fatalities estimated. Far either reactor type 2 very small area of farmland is predicted to be permanently
condemned, only when the high gap release fractions (worst case assumptions) are employed. These
lands are well within 10 miles of the plant. When the-low jjap release fraction (central estimate) was

“The Reg. Guide 1.25 methodology is limired to noble gases and iodine. The extension pf this
mesthodolopy to address the small fraction of partizulates pos ulated for Cenfignration 2 is beyood the
scope of this program.
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empioyed, the condemnartion of land was not predicted. The estimated total off site cost, extloding health
costs, range from 28 million dollars to neghigible, dependent on reactor type and release assumptions.
Thess costs are very much lower than the Configuration 1 acidsnt.

Table 4.4 Mean Offsite Consequences - Configuration 2

—
- Pl
Type n-f em)
FWR High gap 0-50 9 2B+ 100 003+ b2 ]
0-500 9 3E+! 134
F*R Law zp 0-50 a 3B+ 1 00 | . oeg
- 0-500 4] 4B+1 2
EWR High gap 050 a TE s+ 31 0.002¢ &
0-500 3 9E+¢ 40
EWR Low pp 050 o B.E+l 0.4 0.0 oeg.
0-500 0 1B+ a5 0.0 - - .
# Inficates within 10 miles of plan, ** exchudes heahb effects, "neg® dinotes negligible

To estimate the dose 2t the site boundary (0.4 railes béyond the [reint of release) the MACCS caléulations
were Tepeated, since centerfine dose was not predicted for the “relocation only” emergency Tespomse.
The cede requires an evacuation model to caloulate centerlin: dese. To maximize time in the plume.
BNL chose a ten hour delay to start the evacuation. Thus, individuals near the site boundary were
exposed for ten hours to the release, then evacuated. The lifetime whole body effective dose equivalent
for this exposure was calculaied. Both the high and low source terms assumed for Configuration 2 were
evaluaed, As cafeulated by the MACCS code, these doses included exposure from all direct pathways.

in the mean, the doses at the site boundary were estimated to be 930 and 0.9 mrem, for the high and low
PWR Configuration 2 release assumptions, The BWR deses were estimated to be about afactor of 4
tower

For the purpose of regulatory requirement analysis, it is reco ded that the conseq developed
with low fractional reléases be employed. The consequences estimated with the high gap releases should
be viewed as an upper limit, a5 no credit i8 taken for retsntion in the poo!l or in the undamaged housing
structure, Clearly, some level of fisston product Tetention in the paol and in the structare is to be
expected. The low fractionat releases therefure would appear to provide a more reasonable estimate of
the actual releases that could occur.
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4 Results of the Consequence Analyses

Cenfiguration 2 - Onsite Consequences

Onsite dose assessments were performed with the Ramsdell niodel™ and the model provided in Reg,
Guide 1,145.” These dewerministc analyses, which take into aciount the entrainment of the release iowo
a building wake, were performed for two polar weather conditicns to provide zn indication of the range
of anticipated dose{s). Descriptions of these dispersion/dose medels are provided in Reference 30, For
the dell model, unstable A and stables G weather conditicas were evaluated 3t 3 1 meter/sec wind
apeed. For the Reg. Guide 1,145 model, Class A and F weather were evaluared. The release was
assumed t bocur at 2 height of 10 meters and the reactor structare had.an effective area of 1500 square
metzers which enters into the description

Table 4.5 Configucation 2 Estimates of the Commlited 50 Year Dose to a Worker

Ramsdell A 088" 0.4

G 123 033

Reg. Guide 1,145 A R0 B S ST
' o F 44 1.14

of the building wake. The intspral 50 year effactive whole bod dose commitment from cloudshine and
_ inhalation were estimated 100 meters downwind of the release. The necessary dose coaversion factors

were taken from the MACCS code DOSDATA file.'® These calculations conservatively asswned an
individual s immersed in the release plume for the entire 2 hour duration of the refease.

Table 4.5 provides the estimated on site ("parking fot") dosc assessment, Ouly the lower release for
each geperic reactor type was evaluated. ’ .

The nange of dose is dependent on both the assumed weather corditions at the time.of rei@ase and the
imodel that was employed to arrive at the resulf, In afl cases, the estimated doses for the single assembly
fuel handling accident are relatively fow.

Since the Ramsdell model has been developed more recently thar the regulatory guidance and since it has
been based on the resuits of experimentation, the authors wer: inclined to place more confidence in #s
estimates. ‘Thus assuming stable weather condition G a2t the tim: of release for a degree of conservatism,
the onsite warker dose from the postulated fuel handling accident were. estimated at 1.2 and 9.3 rem,
PWR and BWR, respectively,

The cleanup and decontamination costs for the Configuratiar 2 fuel handling accident were mtmnwd

using the cost estimates provided in a study performed by Pucific Northwest Laboratorics (PNL) ™ Three
reactor wecident regitnes were considered in the PNL study, The least severe of these regimss, assumed
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that the accident involved 2 10% cladding failure, no fael mebring, moderate contamination of strucrares
and no significant damage to the physical plant. While the extent of assemed fuel damage was grealer
than the single assembly fuel handling accident, several similarities are observed. The cleanup and
decontamination of the plant soucture(s) to bring the plant the site to a safe conditon will require
damaged fijel removal, water cleamup, and surface decontzminasion of walls, floors, etc. Since a refease
of fuel fines for a mechanicat disreption of the fuel cladding is poswmlated, and complete retention in the
pool goclant is nat assured, potential fission product contamination of the ifterior of the seructure housing
the spent fuei pool must be assumed. As such, the estimate developed by PNL provides a basis for
estimating the cleamp cost of a fusl pool aceident. The costs were $98 and 72 million (1981'3') for BWR
and FWR plants, respectively, If we assume that the extent of contamination and complexity of cleanup
and decontamination are propertional to material at risk in the respective accidents and the cleanup cost
escalates at 5% per year, the BWR and PWR costs for a fuel handling accident are $2.7. and 7.8 miilion
dollars, tvely, Since these costs may not be totally elastic, a contingency factor of three has been
added, 'This places the total onsite cost at approximately $9 to 24 million dollars. These costs are
relatively smafl and further quantification is not believed to be nesessary. for this anatysis.

4.3 Configuration 3 - Results
1

Cffsite consequences were again modelled with the MACCS code. The identical set of assumprions that
were employed in the Configuration 1 and.2 anzlyses were used for Configuration 3 with the following
exceptions: the exclusion boundary was 100 mesers; the releass height was 1 meter; and the height and
effective width of the ISFSI were 2 and & meters, respectively. The sppropriate Configuration 3
inventories and source terms were used. The use of the MACHS code, or for that matter ‘any Gaussian
dispersion modsl, at 4 distance of 100 meters Is debatable. It is generally agreed that the experfmentally
determined dispersion parameters, and more importantly, the analytical expressions used within the
MACCS code to summarize this data, provided a better picture of plume bebavior at a-distance greater
than several hundred meters. Thus, the estimated results of the MACCS code close to the point of
reiease are fubject to an additional degres of uncertainty, whereas results beyoend several hundred meters
aTe not. HFwever. this limitation is minor in comparison to the limitation discussed below.

The standard treatment of estimating offsite consequences with the MACCS code, and i particufar
samplifg fepresentative weather conditions, is in conflict with the assumed @ccldent scenario. The
accident was assumed Lo be initiated by a tornadg driven missile with resultant very rapid relsase of
materiab, ‘The weather conditions at the time of release are therefore more accurately described as high
mrbulence with very high velocity winds. Accurate’ treatment of these conditions is beyond the
capabilities of the MACCS code. However, the resulis obtained with the code execnted in the typical
fashion of accident analysis, should provide 2 conservative estimate of the accident consequences. (It can
be stated tht the anticipated dispersion ocourring in the wake of a tornado would be much greater than
that predicted for practically ail ether weather conditions).

The estimated cffsite consequences for each type of reactor fusl is presented in Table 4.6,
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The offsite consequence estimates provided i Table 4.6 are qu;ditaﬁveiy comparable to those obtained
for Configuration 2, and fow in comparison to Configuration 1. '

To obtain an estimate of the dose at the site boundary (for Confijuration 3 the site houndary was placed
at 190 meters beyond the point of release), the MACCS calculations were not repeated as was the case
for Ciunﬁ“gu.raﬁun 2. The results of the Reg. Guide 1.145 treatmeni,™ whick were mtended to assags
worker exposures, also serve as a reasonable estimate of the dos: at the site boundary, since the ISFSls
were located 100 meters fram the exclnsion boundary. in this stidy. The 50 year comumitted doses are
472 millirem for the PWR and 82 miilirem for the BWR. The difference in estimated committed doses
is primarily attributable to the greater nuclide inventory and the ligher burnup associated with the PWR
agsembly.

Table 4.6 Mean Offsite Consequences - Conllguration 3

PWR o50 o SSE+2 18121 0.002 g
o500 o | esE+z 2281

BWR | 050 [ 12E42° | 4282 0o Dog.
- 0-500 ) 1.5B%2 5132

"neg” denotes negligible, * excludes health effects

Cmsite costs for Configuration 3 are estimated to be the sum of th: replacement ¢cost of the damaged cask
and of the remaval and disposal cost of contaminated seil. The cost of an ISFSI cask is $0.75 to ©
million dollars. The onsite area that is contaminated is estimated to be 0.002 square miles. Assuming
the affected soil is remaved to 3 depth of 3 inches and a disposal cost of $320.00 per cubic foot, the soil
cleamup costs are approximately 5 million dollars. The total estimated costs are about 12 million deliats,
including a contingeney factor of about two.

4.4 Configuration 4 - Results

After all the gpent fuel has bean removed from the site, the radiorGelide inventory thar remaing, although
considerable, primarily consists of activated reactor components and structural materials. There are no
credible accidents that can mabilize a significant portion of this activity. Previous smdies™ have
estimated that rontine and postulated. deident releages to the environment were in the range of pCi to' 10
mCi. Releases of this magnitude are also expected to result in negligible onsite accident worker duses
and negligibie onsite contamination. :

For the purpose of estimating onsite accident cost one could consider an aceident at a power plant simflar
to the Postulated borated water tank rupwure accident that was Jiscussed in the Rancho Seco exemption
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recuest. ™ | ‘This scenario postulated that the most severe aceident was the postulated rupure of the borated
water stnrage tank (PWST) which could release about 450,000 gallons of slightly radicactive water onto
the plant ds. The level of released activiry was small but it was assumed that a cleanup of the
grounds would be required. The cost of cleanup is driven by the volume of liquid and not directly by
the level of activity in the water. This is illustrated by Tablés 4.7 and 4.8 which present the expectsd
concentration of radioisotopes in the BWST. Tabic 4.7 presents the expected level of short-lived
radidisokdpes, while Tabie 4.8 provides the level of long iived radicisotopes at selected times aftes

. sistdown.  Most of the radioisotopes listed in Table 4.7 decay to nothing within 120 days, and virtnally
ail are goge after | year. .

At Rancho Seco, the BWST has a caparity of 450,000 gals. The activity of this water is extremely iow,
and after 5 years is primarily due to tritivm with an activity of 5000 curies, (a soft beta emitter) and
approximately 60 mCi of Cs-137. This amount of sadioact vity is gederally considered to be a trace
contamination; all the shorter half-lived nuclides, shown on Tahle 4.8, have decayed away, The cleanup
estimate déveloped by the Sacramento Municipal Utifity District (SMUD) for the Rancho Seco plant
primarily consisted of the removal and disposal of 18 inches of grave! and two feet of the underlying sail
in the vicinity of the BWST. This would result in the disposal of ahout 150,008 f° of soil. SMUD
assumed a 1991 wasie disposal cost of $150.00 per cubit fooi. Waste transportation cests were
negiected.

BNL i =dthekzm_:hn Seco plant specific estimatz to make it more generic by using the 1995 disposal
cost of $320.00/ft* for the Barnwell facility ® This results in a cleanup cost of about $54 million.”

However, it is Ukely that omuch of this eontarinated water wouid migrate toward the water eable and not
be captured by the mechanical removal of the surface soil. The contaminated water could reach the water
table below the site and result in tritiem Jevels in excess of the pazimum concentration limit for drinking
water, BNL has calculated that in the time it takes the plume to reach the site boundary, radioactive
decay and dispersion could be expected to reduce the tritiom conceniration below the maximum
concentration limit for drinking water, thus it is assutned no treatment would be required.

In order to encompass the cost of onsite groundwater charasterization, groundwater monitoring and
sampla tefting aver approximately 60 years, the waste disposal estimate of $54 million has been
tmltiplied by a factor of —2 to $110 millien.

‘Cnmi;tjné of removal, disposal and restoration costs, Waste rransportation costs were neglecled.

I
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Table 4.7 Activity of the Short-Lived Isotopes kn the Boric Acid Concentvation Tanks

B e

I-13 2.45E-08 50.11965
I-132 0 0

1-135 3.36E-09 6.£73552
1136 1.09E-11 0.22298
Cs-136 6.236-07 12'14.471
Mo99 1.90E-07 3811683
Y-90 9.20E-09 1882044
Kr-85m 1.24E-13 0.000254
Kr-88 ¢ 0
Xe-13lm 957508 19 47506
Xe-133 B.5TE07 1753165
Xe-133m 5.88E-09 12 02872
Ne-135 1.80E-10 0.768226
Y91 5.34E-08 10,2404

Table 4.8 Activity of the Long-Lived Isotopes in the Boric Acid Concentrate Tanks

e | | iy | 92 il
H-3 2.5 5110 5020 4330 4570 3B60 2010
Cs-137 | 0.00003 0610 0605 0596 0582 0543 484
Kr-85* | 3.30E-08 a.7(4y* | 6.6(-4) 6.3(4) 5.9(-4) 4.8(-4) 3.5(-4)

*Assumed release ta ammosphere at time of spill
6, 7(-4) - 6. 7x10
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5 REGULATORY ASSESSMENT SUMMARY

The preceding sections of this report have provided an overview of the processes that are likely co ocour
‘when a micjear power plant permanently ceases operation. The primacy focus of this study has been the
storage slteatives for the spent fel. Section 4 examined multiphs cases for each spent fuel configuration.
A "g:st’ esfimate” case/consequence analysis was presented for cach spent fuel storage configuration
including: societal dose, larent fatalities, the amount of condeimned land, and the estimated cost of the
postulated accident.

After a plant is permanently shtdown, awaiting or in the decommissioning process, cerain operating
based regulations {or technical issees) may ne longer be applicable. The purpose of this section is o
present the resulis of this regulatory assessment. :

A list of rapdidate regulations was identificd from a screening of 1GCFR Parts 0-199.7 Each of these
techaical isghes was subjected 10 a detailed review which included federal register notices, SECYs, NRC
palicy statements, regulatory guides, standard review plani; NUREGs, NUREGICRs,

\ete, to develop an ynderstanding of the regulatory

hases. The contimied applicability of each technical issue was assassed within the context of each spent
fuel storageiconfiguration, the results of e consequence analyses, as well as the expected plart starus.

With the possitrle exception of Pact 171, "Annual Feds. for Licensees," sach regulation &s ultimstety
focussed oa the protection of public bealth and safety. However, a partionlas regulation may not be
applicable to a permacently shutdown plane in geparal, or 2 gpectic spent fue] starage configuration. For
example, an exemption from the containment leakage testing, requirements of 10CFR50.54(0) for 2
permanently defueled plant will nat impact public health ard safety as the plant risk is . primarily
associatod with the spent fuel that is now stored in the spent fuel pool cutside the primary containment.

The results of the regulatory assessment are presented in Table 5.1. The detailed recommendations, *

including _rtulatmy background, specific cites, and regulatory assessment are included as Appendix B
to this report.
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5 Regulatory Asszssment Summary

Table 5.1 A of Continued R 'y skpplicability for Permanently
Shutdewn Nuctear Power lteactors
(Summary)
Fitness for Duty Pan. 26 P N N N 9,10
55.53G), (k) F N N N
T2 E
Technical Specifications 50.36, .36a, .36b P P P E 1
F226. T4 F.
Cembustible Gzs Control 50.44 N N N N
ECCS Acceptance Criteria 50,46 N N N
Emergency Plaoning and 50.47, .54(q).() App. E F 13 L I O I 3 =
Preparedness 72.32 . ) F
Fire Prowection 5048 Amp. R . P| P r P.-15
L - 2% o ’ F i
Environmental Qualification | 50.49 N N N N ;
QA Program 50.54(a), App. B P P P 16
Part T2, Subpart G F
Operator Requalification 50,34(i), 55.45, 55.59 P B N N 17
Program 72,444b) Tart 72, Subpart I F
Operator Staffing 30,5400, N N |3 N 18
Requirements 50.54(m) F P N N
Containment Lealage Testing | 50.34(0), Aps. ] N N N N
Sechrin Plen 30.54(p), 70.32, Part 73 sl p | N N 19
Pant 73 App. B and €
72.44{e) Part 72 Subpart H F
Pait 73
Onsite Property Damage 30.54(w) F P 3 P
Insurance Part 72 *
Inservice Inspection 50.55a(g) 4 P N N et
Requirements
Fracture Prevention 50.60, 61, Apps. G and H N N N N
Mcasures
ATWS Requirements 30.62 N N N N
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Fitness for Duty Part, 26 N N N 9,10
LIS 55.53(D, (k) N N N )
T2.194 F i
Loss of all AC Power 50.63 - N N N 22
711005 F 23
Manienance Effectiveness 5065 POL before 7/10/96 N N N 24
.POL afer 7/10/96 3 N N
Petledic FSAR Update 50:71() P P PN
Requirement LW F 26
. Training and Qualification of | 50,120 P N N
Nuclear Power Plamt
Persnope]
Matetial ContraliAccoimting | .51, .53, 74.13(a) (Pact 75) F N N 7
of Special Nuclear Material - | 72.72, .76 L. X . - B -2
(inchuling US/TAEA x
Agretuient) .
Financial Protection: Part 140 4 P |°P
Requirements Part 72 *
Anmul Fees for Licenses 171.15 P P P 29
17516 F
Se discussion in Appendiz B.
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5 Regulatory Assessmenl Summary

NOTEﬁ TO TABLE 5.1

1.

2.

10.

lDCFli Parts 0 to 199, revised January 1, 1593,

Al.lothﬁr L ¥ requi .applicable to nuclear power reactors and not listed in this tbie are
assumed to rersain in effect, unless addressed by a plant-specific exemption.
-

. The g fuse! storage configurations are defined in Sections 2 and 3 of this report.  Briefly:

Configuratior 1 - bet fucl in the spent fuel poot
Configuration 2 - cald fael in the speat fuel pool
Configuration 3 - all fizel stored in an ISFSI

Configuration & - alt fuel shipped offsite

ion 1 also essumes the Hicensee has a Possession Only Licenses nr that a confirmatory lefter
has issued to prevent refueling the vessel withont NRC mthorization.

F-Regulation continnes to be fully applicabie for this speni; fuel starage configuration.
P—Ragu{aﬁ_on is assessed to be partially applicable for this configuration,
N-Regulation is not considersd applicable to this configuration.

Installation, before, during, and after the plant itself bas been decommissioned. As such,
Con ation 3 nmst ine the YT i for the plant without fuel {similar to
Coonfiguration 4) and the ISFSL. This necessitates two {or more) entries in Table 5.1 for
Configuration 3. The first (and second, if applicable) pertains to the plant itself prior to the
complTon of decommissioning. The last enry examines the Part 72 requirements for the ISESI.

A Ty stratdown nuclear power piant may store s fued in an Independent Spent Fuel Storage

The requirements of Configuretion 3 remain applicable antl #11 fuel has been removed from the 1SFS1
and shipped offsite.

C| ) )
in sddition to the applicable provisions of Part 72 as noted for Configration 3, Pares 20, 21, 71, and
73 remain applicable to the transportation of spent fuel from the ISFSI to a HLW repository or MRS,

Althouéh the Part 26 requirements may no longer be appropriate for certain spent foel storage
configurations, the recordkeeping tequirements of Section 26.71 are still applicable.

The, Part 26, Fitness for Duty requirements remain applicable for Configuration 1. However,
the scope of the program can be limited 1o those personnel with unescorted access to the fuel
building.

The‘ technical specification requirements are very plaat specific. Plant systems and controls
caecessary for the continued public health and safely will vary from plast to plant, BNL
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5 Regulatory Assessroent Summary

recommends a plant specific amendment request to reduce the scope of the operating tech specs
or institete defucled tech specs.

BNL recommends that all smergency planning and preparedness requirements remain agplicabie
te Configuration 1, with the exception of the Emergency Response Data System (Parz 56,
Appen.dlx E, V). - .

BNL recommends site-specific caleulations o establish a new smatler EPZ houndary for the piant
for Configusation 2, Based oo the assumption {subje:t to plant-specific verification fhat oo
- members of the public will be exposed in excess of 1he EPA PAGs, BNL recommends the
licensee apply for exemptions from the following Part 59 EP requirements for Configuration 2;

® The early public notification requirements uf 50.47(h)(3) and Appendix E.IV.I13.
*  The periodic di ination of : jier tnformation to the pablic of 30.47(3(7) and
Apperdix E.TV E.8. :

w  Offsite emergency facilities wod oquipment such as the EOF, and the emergency news center

(50.47(b)8), Appeadix E.IV.E.8).
«  Offsite radiologicat assessment and monitoring capabuny, including field teams (50.47(b)(9)).
*  Feriodic offsite drills and axercises (S0.47(5)(14), Appendix EIV.F.3).
& Licensee headquarters support personnel training (50.47(b)(15). Appendix E.IV.F.b.h).

Since decormissioning accidents that do nee lavolve ‘spent fuel have negligible public health
cangequences offstie EP can also be eliminated for Confige ations 3 (plant only} and 4.

‘The emergency planning requirements for ISFSIs that are ot associated with an operating nuclear
power.plant are the subject of a final rule issued on Jupe 22, 1995 [60FR32430].

Each licensee has a Fire Protection Program that, in addirion to safe shatdewn requirements, has
raining requirements, admimistrative procedures and controls, and detection/suppression
requirements for plant arzas that contain radioactive inventories with petential offsite
comsequences. BNL recommends deleting requirements directly related to safe- shutdown

i ilicy. Further reductions in the scope of the fire. protection program should be on a plani-
specific basis.

Permanently defueled planss are expecied 1o be able signiﬁéaﬂtly to reduce the scope of their QA
program without impacting public health and safety. In accordance with 50.54(a)3), any
proposed changes to the previously accepted QA program must be approved by the NRC.

The licensee should submit, per LBCFRS0.54(i), 2 twvised operator requalification program
limited 1o fuel handling to reflect the defieled configuration.

BNL recommends that ac least ooe licensed SRO be present or readily avaiiable on call at ali
times (see 50.54(m)[}),. for Configurations 1 and 2. Jwf concen is maintaining fuel cogling
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20.

2L.

22

23.

uader off normal conditions and the ability to carry out the waits’ emergency plan (EP), at least
in its early stages.

In copiparisen to an operating unit, 4 permatently detueled plant has less vital squipment and &
potentially smaller vital area(s). Agcordingly, it is expected that these Licensess will continue to
apply for exemptions to reduce the scope of the plan.

>
Not used.

The scope of the [nservice Inspection Program can be reduced to address only those systems in
the existing plan that support spent fuel storage. Scme plams do not inclide speet fuel cooling
in their program and may eliminate the Program in its entirety.

“Flet iotent of the Station Biackeut (SBO) Rule is to maintain the risk of fuel damage dise to SBO
to ~30%/reactor year. Permanently shutdown plants meet the intemt of 10CFR30.63. BNL
recommends existing SBO plant procedures and training be revised ro reflect the storage of all
fuel in the spent fiel pool.

For Configuration 3, offsite power is required for 1SF'SI security and MOREOTINE syshems.
"The Mainenance Rule does ot besome effeccive vatll fuly 10, 1996, Plants that request a POL

prior to that date should not be subject to this requirement. A facility that is permanently
shutdown after that date will have a program to enhancs maintepance effectiveness whick can be

reduced to those systems that support fuel storage and handling, huilding venrilation and fiftering, and
radiaton monitoring.

Not used.
ISFSIs are currently requiréd te submit an grnuat FSAR update per 10CFR72.70.

The Part 0 ficense remains in #ffect unti! the site is released for unrestricted uss. However, an
1 exgmption from the special tuclear matecial (SNM) conrol and accounting requirements of Parts

70 and 74 and the safeguards requirement of Part 75 can be issued after the SNM has been

disposed of. However. please note that an 1SFST has its own requirements under Part 72.

INot used

Although the current practice is o grant full exemptions from the annual licensing fees for
permanently stadown power reactors, BNL propases 4 partial ¢exemption for futuce years, As
the NRC experience with large power reactor decommissioning grows, a fee based on the
services provided to these licensess could be applied.  Alternatively. Part 171,15 fee that is
equivalent to the ISFSI anmual fee may be appropriate.
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30. This regulitory assessment assumes an onsite, uperating syent fiscl pool is pot oecessacy to satlsfy
the Rrel retrievability requirement of 72.122(1),
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6 SUMMARY AND CONCLUSIONS

Brookhaven National Laboratory (BNL) bas undertaken a program. (FIN L-2590), "Safety and Regulatory
Issues Related to the Permanent Shutdown of Nuclear Power Flints Awaiting Decommissioning.” This
report summarizes the vesults of the program, which performed 2 regulatory assessment For generic BWE
and PJVB, plants that have permanently ceased operation.

Previous studies have concluded thal decommissioning accidents that do not nvolve spent fuel have
oegligible off-site and on-sits consequences. Therefore this study rocused on current and future spent fuel
storage alternatives for the permanendy shutdown facility. Four spent fuel storage altsrnatives were
identified:

‘Configuratton - Hot fuel i the speot fiiel pool
Configuration 2 - Cold fuel in the spent fuel pool
Configuration 3 - All fuel stored in an ISFST
Configuration 4 - All fuel removed from the site

Each of these configurations was further definsd to support the <onsequence analyses and the regulatory
assessment. A set of assumptions was developed to envelope futare end of life nuclear power plant .
shutdovwns, 2s well as plaris that have prematurely cesed operaticn. ‘Fhus, this study postulated: “higher
end of life fuel burimps than presently experienced; spent fuel pocls at full capacity; and a high
population deasity to account for future industry and populatisn trende. . In addition, this study aisc
differs from previous efforts because the gap release source terms, used berein, are partially based on
experimental results and inchude a small fraction of fuel fines.

Consequence Anslyses

Several accident cases, with different inventory and release assumptions, were evaluated for each spent
fuel storage configutation. Table 4.1 presents the consequences for the accident cases that were adopted
for the regulatory assessment. The Configuration 1 accident postulates an event that causes the draining
or boiloff of the water in the fuel pool, expasing the refatively hat spent fuel assembiies to an air
environment. The most recently discharged assemblies self heat to a poin{ where the Zircaloy oxidatlon
becomes self sustaining, resulting in extensive elad faiture and fission product release, As shown in Table
6.1, the Configuration 1 accident corsequences are severe, approximating those of 2 core melt accident. -
These results are higher in comparison to previous studies. This is primarily atirfbutable to che higher
population assumption used herein. A secondary coniributor is the greater radionuclide inventary. The
assumpticns made for reactor power, ead of plane life fuel burmip and fuel pool capacity” resulted in an

“Does ?Ict—impact the recommended Confipuration | aceidant ¢onsequences.
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inventory with substaniizlly higher quantidies of long Jived radivnuctides than those assumed in previous
studies.” |

After sufficient decay time has elapsed and the rapid oxidation phemomenon is not likely, the fuel was
considered to be in Configuration 2, "Cold fuel in the spent fuel pacl.” The accident initiator was the
drop of a'single assembly, resuiting in a gap release. In addition to partial releases of the noble gases
and lodime (if present), small releases of the remaining nuclide groups are expecled on the basis of
experimentally observed relezses of fuel fines. The source term for the recommended Configuration 2
accident case inclndes ¢redit for the scrubbing effect of the water overlying the fuel.

As shown i Table 6.1, the estimated consequences of the bund e drop accident are very much lower than
those of Conflguration 1. However, the consequences are higlier than a Reg. Guide .25 analysis which
would not consider particulates in the gap release source term.

Although the long term storage of spent fued in the fuel pool is possible, this study considered the transfer
of all ﬁzil to an ISFSI. For accident analysis purposes, the Configuration 3 initiater is a torbado
generated| missile that pierces one cask of the ISFSI. The recommended accident cases assume one
assembly is damaged, A high burmup gap release with a small amount of parti was again d

As shown in Table 6.1, the estimated consequences are geneyally less than the Configuration 2 results.

1 .

After all foel has been removed from the site, the radionmuclide inventory that remains, although
considerable, cannot be casily dispersed into the environment. ¥revious studies have estimated very low
accident rlplea_s&i that would have negligible offsite and onsite health effects. For the purpose of
estimating an onsite accident cost, this study considered the. postulated rupture of the Borated Water
Storage Tank. The level of released activiry, although small, was assumed to require a cleamip. As
shown in Table 6.1, BNL estimated a cleanup cost of 110 million dollars for this accident.

|
Regulatan Assessment.

After a plant is permanently shutdown, zwailing or undergoing decommissioning, cerain- regulations,
which are based on full power operation, may no longer be applicable. BNL identified a list 3f candidate
regul:;fioni‘ {or technical issues) from a sereening.of 10CFR Parts 0-199. Each of these technical issues
was subjected to a detailed review which included federal register notices, SECY memos, NRC policy
stagzments, regulatory guides, standard review plans, WUREG reports, NUREG/CR repons, €. o
develop a.n[understanding of the regulatory bases. The coniinyed applicability of each technical issue was
asgessed within the context of each spent fuel storage configuration, the results of the consequencs
analyses, as well a3, the expected plant configuration.

The publicl risk associated with a permanently shutdown muclear power plant is very different from an

operating unit, bath in mageitude and content.  Accident sequences such as LOCAs and ATWs are no

‘NUREGJERAQXZ used Milistone and Ginna information (Circa 1987) to develop a "snapshot” of
plant specitic spent fuel poal radivmuclide inventories that have since been exceeded.
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longer relevant o the defueled facility. Regulations that are designed to protect the public against full
power andior design basis accidents dre no longer applicable. Therefore, it is recommended that the
foltowing regulations be deleted for all spent fuel starage corfigurations of the permanently shatdewn
plant:

Combultible Gas conirol (50.44)

EC#S Acceptance Criteria (50.46)

Environmertal Qualifieation {50.29) .

Operator Presence at the Controls {50.54 (k))

Contaigmerit Leakage Testing (50.54(0), Appendix I}

Fracture Prevention Measures (50.68, 50.61, Appendices G and H)
ATWS Requi.r'emgms {50.62)

Toss of ALt AC Power {50.43)

| .
Cther regulations, although based oa the full powes operaving plant, may continue to be partially
applizible 1o the pemmanently defueled faciliey. Typically, the scope of these requirements can be reduced
to elimipate those that do not pertain to the safe storage of the spent fuel or are oo longer necessary 1o
protect the health and safety of the publie. The following regulations have been assessed to remain
partially applicable for one or more configurations of the penanently shutdown plant:
. ; ,
Fim:i for Duty (Part 26, 556302460
‘Technical Specifications {50.368, 360}
Fire Protection Program (50.48, Appeadix R)
Quality Assnrance Pragram {50.354(a), Appendix B)
Openi:ar Staffing Requiremenis (50.54(m))
Operatar Requalification Program (50.54(0), 55.45, 55,59
Securiry Plan (50.49(p}, 70:32, Part 73, Part 73 Appendices B and C)
Inservice Inspection Requiremenss (S0.55a(g))
+ Mainténance Effectiveness’ (50.65)

P R

Several wlzhnical issues do nex fiz into these categories. Thay are di d below.
s - .
We have Jﬂcnrmnmded the confinued applicarion of the perioilic FSAR update requirement (50.71{e)} o
provide a basis for the 50,59 safety evaluations that will be performed when a plant ceases. operation.
The special nuclear material control requirements of Parts 70 and 74 should continue as long as fuel
remains within the ptant. The annual fees for the permanently shutdown plant licensees (171.15) should
be adjusted 10 refléct the generic regulatory costs that are direetly applicable to their facility type.

The emergency planming and preparedness requirements (50.47, 50.54{g), (t) and Appendix E) and the
insurance issues (30.54(w) and Part 1405 were evaluated using the accident consequence analyses of this

* AsdumEs a formal request for permanent cessation of oper:itivn after 7/10/95.
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6 Snmmagandﬂnnclmam

sady. The estimated eonsequences for the Configuration | accident approximate thoss of a core damage
accident. :

It is recomimended that all offsice and onsitc emergency planning requirsments remain in place, with the
exception of the Emergency Response Data System requirements of Part 50, Appendix E, V1.

1
The pffgjte emergency planning and preparedness (EP) requiremments are expected to be eliminated for
Configuration 2, based on the results of the generic PWR calculation which cstimated & ¢ millirem dose
at the exclusion area houndary {see Table 6,1)." Part 50 offsile EP requirements can also be eliminated
for Configyrations 3 (plant only) and 4 because the spent fuel has been transferred to an 15FSI (Part 72
Tequirements) or transpaonted offsite. Without spent fuel, the plant is not 3 significant health risk,
1

Itis mmmwmmmprwmmﬂwtlﬂswﬁabiﬁw itsurance levels remain at
operating reactor levels for the duration of Configuration 1. ‘The consequence analyses of Section 4
support reduced insurance requi for the remairing configurati

i
*However, since plant specific parameters (such as exclusion a1eas) can vary we recommend that the
liccnsee‘peﬁtsrum a plant specific evaluation for Configuration 2.

NUREG/CR-6451 64



141

& Summary and Conclusions

) F1[Fsu = 35 ‘paemateD 10U = Y

“PARCUESE SUDFOET} 58I[34 260 (FEMd 30 PROLI0 THWHIN 15%) A PUE) Peojo 9103 [ 15¢] 34 Bnajodsy uanizprxo oppanz pide;

59582 YAV E AqULediunD o) LY 22AAPS G0N S 3 Ad 20usd ol T pare10ssE ssousnbasuoo JUIPIIE L,

B g g - B g - - ETS ] T ¥
. E-STH u—d—:m_ﬂu
oo o 458 0 2050 “RQUIIERY
A4l v B o0 sIe 088 0 . 050 Teq g § €
: - 0 T [ [] 00570
LeAEE 800 Sam 0 1 ooug 1] 050 sevajox dedl o] | (4D §°F z
. CLH3ES 381 008'8T 2% 07 &0 - bSO
N oN 0[+355 . 961 008'01 3z €0 050 ¢z [t 1
P [(=T)] TR T : R i} Tas (vl LTl
5} 152D . it 9
dnavap Kepuneg ovimd | o) | e i)y | dnog
. qojEpEy dmoag Y apa s duguyl (EF
© ‘ (IR | weppay | mts

AIBLIING WRPIY YMd B 19 HABL

63

NUREG/CR-6541



142

7 REFERENCES

. NRC Memo, SECY-92-382, "Decommissioning-Eessons l.earned,” November 0, 1992,

. MC Faorm 189, “Safety and Regulatory [ssues Related to ty: Parmanent Shutdown of Nuclear Fower

Plants Awaiting Decommissioning,” FIN L-25%0, August 9, 1952,

. Smith, R.I. et al., “Technology, Safety, and Casts of Dicommissioning a Rcfer:n::e Pressurized

‘Water Reactor Power Station, " NUREG/CR-0130, June 1978,

. Oak, H.D. et al., "Technology, Safety, and Cests of Decommissioning a Reference Boiling Water

Reactor Power Station, " NUREG/CR-0672, June 1980.

. Beojumin, A.S. ¢ al., "Spent Fuel Heatup Followmg Lass >f Water Duzing Storage,” NUREG/CR-
- D6d9, May 1979.

. Pisano, N.A. et al. , "The Potential for Propagation of a S:l.f.Susmining Zircopium QOxidation

. Folluwuxg Loss of Wa.tcr in a Spert Fuel Storage Pool,” Draﬁ Manusmpz. January 1984; (Note

13.

'Tbcpmjcctranmnofmuds before thc.xcport was published)

Sailnr, V.L. cf al, "ch:re Accidents in Spent Fuel [onls in Support of Generic Essue 82,
Brockhaven Natloral Laboratory, BNL NUREG-52063 N UREG/CR-4982, Tuly 1987.

. Jo, LH, et al., "Vahwe/Imnact Analysis of Accident Preventive and Mitigative Options for Spent Fuel

Pools,” Brookhaven National Laberatary, BNL NUREG- 2180 NUREG/CR-5281, March 1989,

. DeGrassi, G., "Evaluation of the High Density Spent Fiel Rack Structural Analysis for Florida

Power and Light §t, Lacie Plant - Unit No. 1," BNL Technical Report A-3841-2 2.'88 February
498§,

Braverman, §., "Evaluation of the High Density Spent Fuel Rack Structural Analysis for

Commonwealth: Edison Company LaSalle County Sttion Unit 2," BNL Technical Report A-
 3341-6/89, June 1989.

Throm, E.D., "Regulatory Analysis for the Resolation <f Generic Issve 32, Beyord Design Basis
Accidents in Spent Fuel Pools,” NUREG-1353, April 1589.

"Guidebook on Spent Fuel Storage,* Second Editicn, JAEA Technical Reports Series, No. 240,
Vienna, 1991,

< Aldrich, D.C. et al., “Technica! Guidance for Siting Criteria Development,” NMUREG/CR-2239,

T- NUREG/CR-6451



143

7 Referemoes

December 1951,

4. Davis, R.E. et al., "Reassessment of Selected Factars £ ffecting Siting of Nuclear Power Plants, "
BrPoka National Laboratory, BNL NUREG-524 12, NUREG/CR-6295, May 1995.

15. ¥ Bifice of Civilian Radicactive Waste Management, "Characteristics of Spent Fuel High-Level
Waste, and Other Radicactive Wastes Which may Require Long-Term Isolation,” DOE/RW-
UIFZ, U.5. Department of Epergy, Washington, DC, Decamber 1987,

16. Jow, H.N. et al.. "MELCOR Accident Consequence Code System (MACCS)," NUREG/CR-
4691, February 1990,

17, - Chanin, D.L et al., "MACCS Version 1.5.11.1 - Documsntation Package for a Maintenance
Re?casc of the Code," Sandia National Laboratory, Draft, June 29, 1992,

17. thmr.. R.A. et al., “Fission Product Release from Highly Irradiated LWR Fuel,” NUREG/CR-
0722, Febroary 1980.

18, La}en.z. R.A. et al,, "Review of Tellutium Release Rates from LWR Fuel Eiements Usnder
Accidents Conditions,” Proceedings of the International Meeting on Light Water Reactor Severe
ident Evaluation, August 28 - September 1, 1983, p. 4.4-1, American Nuclear Society Order
mﬁ', ISBN 0-89448-1112-6.
|

19. Youngblood, R.W. et al., "Preclosure Risk Assessment Methodology: PRAM Procedures
Guide,” Brookhaven National Laboratory, 4690RY234, April 1990,

20. Acey, D.L. and Voglewede, "A Comparative Analysis of LWR Fuel Design,” NUREG-0559,
July 1980.

21, quen, ., "Fission Gas Relcase from Fuel Rods Irradiated in U.S. Commercial Light Water
Reactors,” Proceedings of the American Nuclear Society Topical Meeting on LWR Extended
Burnup-Fuel Performance and Utilization,” Williamsburg, VA, April 4-8, 1982,

22, P: I. 5.R. and A.M. Grade, "Fission Gas Release from PWR Fuel Rods at Extended Burnups,”
INEA4130-1, April 1985,

23. 'Selvcre Accident Risks: An Asgessment of Five U5, Muclear Power Plants,” NUREG-1150,
December 1990.

24, Sur‘nf ISFS1 SAR, NUHOG2R1A, Diocker No. 72-2, December (59¢.

NUREG/CR-6451 72



144

7 Referenges

25.  Topical Report for the NUTECH Horizontal Moduler Storage System for Irradiated Nuclear
Fuel,” NOHOMS.24P, NUTH-002, Rev. 24, Chapter ., April 1991

26. . Supko, E.M., "Proceadings: 1991 EEIUTWASTE-FI'RI Workshop an At-Reactor Spent Fuel
4+ sfterage,” EPRI TR-100576, May 1992,

27. U.5. Nuclear Regulatory Commission, "Licensing Requirements for the Independent Storage of
Spent Nuclear Fuel and High-Level Radioactive Waste (10CFR Part 72-Statements “of
Consideration)” Federal Rapister, Yol, §3, April 30, (992, TItem 7, p. 7’HSE_Z-4.

28,  Regulatory Guide 1.25, "Assumptions Used for Evalvating the Potential Radiological

Consequences of a Fuel Handling Accident in the Fuel 1{andling and Storage Facility for Boiling
and Pressurized Water Reactors,” March 1972, .

28, Diamnnd'. D.1. et al.,, "Probability and Consequences of Miskoading Fuel in a PWR," Brookhaven
National Laboratory, BNL NUREG-52294, NUREG/ZR-5771, August 1931

30. Ramsdell, I.V., “Diffusion in, Building Wakes for Ground Level Relezges,* Ammogpheric
Environment, Vol. 248, No. 3, 377, 1990,

31 TAEA, International Nuclear Safety Ad'visory Group, "Summarj' Report on the Post-Aceident
Review Meeting on the Chernobyl Accident,” Safety Series No. 75-INSAG-1, [AEA, Viepna,
1984,

32. Regulatory Guide [.145, Rev. |, "Atmospheric D spersion Madels for Potemtial Accident
Consequence Assessments at Nuclear Power Plants,” 1982,

33, Not Used.

343 Muphy, ES. and G.M. Holler, "Technology, Safety, md Costs of Decommissioning Reference
L WHs Following Pestulated Aceidents,” NUREG/CR-2601, Novernber 1982.

35. Frimary Property Damage Insurance Exémplion, granted to the Sacramento Municipal Utlity
Dismict, Rancho Seco Nuclear Generating Station, Docket No, 50-213, U.5. NRC. Jamary 16,
1991, : L

36. *Report on Waste Burial Charges, Escalation of Decommissioning Waste Dispasal Costs at Low-
Level Waste Burial Facilities,” NUREG-1307, Rev. 5, 1995,

kY S Title 10 of the Code of Federal Regulations, Parts 0-159, a8 of January 1, 1995._

73 NUREG/CR-8451



145

7 References

38.

39.

41

42,

43,

45.

47.

48.

49,

50.

Ei.[i:ziger, R.E. “COwidarion of Spent Fuel at Berween '50 and 360°C, "Electric Power Research
Indtitute, EPRI NP-4524, £986. .

BNL Letizr (R. Travis) to the NRC (G. Meacinsky), “Peer Review of the ISFSI Drait Boundary
1:’)_&5e Caleulation,” dated May &, 1995.

1.

i .
ANSI/AND 5.4-1982, "Method for Calculating the Fractional Release of Velatile Fission
Products from Oxide Fuels,” November 10, 1982.

|

L;ver, D.E., et al., "Passive ALWR Source Term," DOEAD-1032, DOE ARSAP, February
1 .

Barner, 1.0., et al., "Evaluation of Fission Gas Release in High-Burnup Light Water Reactors
Fuel Rods,” Wuelear Technelogy, V-102, No. 2, May 1993,

|
Prifnary Propetty Damage Insurance Exemption, granted to the Sacramento Municipal Utility
District, Rancho Seco Nuclear Generating Stationm, Doeket No. 50-312, USNRC, Jamnary 16,
1991,

1

Rancho Seco Nuclear Generating Station UFSAR, Table 14D-24, 1590,

Nﬁaﬂuh, H.P., G. Miao, and Z. Chang, "Spent Fvel Heatup Following Loss of Water in a
Spent Fuel Pool,” Brookhaven National Laboratory, INL-NUREG-52494, NUREG/CR-6441
{draft), March 1996,

i hsh, H.P., G. Miao, and Z. Chang, "Spent Fuel Heatp Following Loss of Water in a

Speft Fuel Pool, Representative PWR/BWR Calculations,” BNL Draft Technical Letrer Report

Flj £.2590, Task 1d, December 15, 1995,

s Wiimot, E.L., 1.D. McClere, and R.E. Luna, “Report on 2 Workshop on Transportation
Accident Scenarios Involving Spent Fuel,” SAND B(-2012, Sandia National Laboratories,
February 1981.

Chi T.L., et al., “PWR Low Power and Shuidown Accident Frequencies Program - Phase 1A,
Coarse Sereening Amafysis,” BNL Letter Report, FIN L-1344, October 1991,

"Review of Proposed Dry Siorage Concepts Using PRA," Electric Power Research Institute,
EPRI NP3345, Tebruary. 1584.

Keunedy R.P., &t al., *Subsystem Fragility, Seismic Safety Margins Research Programs (Phase
n," jzLaan:n(:.t: Livermore National Laboratory, UCRL-15407, NUREGHCR-2405, February,
1982,

NUREG/CR-6451 T



1.

52,

53.

54,

55.

146

7 Refgr:ma
Azarni. M.A., 1. Boeeio, and P. Farahzad, "ldentification of Seismically Risk Sensitive Systems
and Compenents in Nuclear Power Plants,” Brookhaven Mational Laboratory, BNL-NUREG
51683, NUREG/CR-3357, June, 1983. :
Fion Seations Unitz 1 and 2 Probabilistic Safery Smdy, Commonwealth Edison Co., 1981,
NRE Reguiatary Guide 1.76, "Lyesiga Basis Tornado for Nuclear Power Plants,” April 1974,
Garson, R.G., §. Morla-Catatan. and €, Allin Cornell, “Tornedo Risk Evalustion Using Wind
Spesd Profiles,” Techmical Note, Jowrne! of the Siemural Division, ASCE, Vol. 101, §T5,
1975, :

Ramsdell, J.V., and G.L. Andrews, "Tornado Climatology of the 'Cuns.igumé United States,
Pacifi¢ Norchwest Laboratory, PNL-5697, NUREG/CR-4461, May 1986. ’

15 NUREG/CR-6451



147

APPENDIX A PREVIOUS ANALYSES OF SPENT FUEL POOL
ACCIDENTS

Al DISCUSSION

The Reactor Safety Study* considered accidents invoiving spent fuel. The inventory of material that was
potentially at risk was lmited to oue third of a reactor core. This was consistent with the inteation of
the routine shipping of spent fuel for reprocessing (or disposal}. The Reactor Safety Study concioded that
the risk associated with spent fuel storage was extremely small in comparison to that associated with the
operating reactor care. © ’

Durmgthccmadmmu:rauunzfedmﬂmnramnumhalmiMr g of spent co ial
* reactor fuel, Given the absence of away-fom-reactor storage facilities ar @ permanent disposal facility,
utilities had no alternative but to stote spent fuel at the reastor site. This ded to increasingly larges

inventaries of fuet being stored in reactor. spent fuel pools. Modified spent fuel storaze racks have also
-been employed to further increase the ultimate capacities of most reactor spent faef puofs.

A.S. Benjemin and others?” published Tnvestigations of the probable bowrse . of tvemts following the :
complete draining of a spent fuel pool. A t_hccrctmai motlel and the computer codes SFUEL and
SFUELIW were developed and employed to analyze the thermal-hydraulic behavior of stored speot fuel
assemblics on exposure to air. These studies indicated, that for certain combinations of storage
configurations and decay tinies, freshly discharged fuel assemblies could self heat 10 a temperature where
the gir oxidatinn of the zircaloy fuel cladding would become seif sustaining. The additional chemicai heat
released during clad oxidation, which is comparable fo the decay heat, then cauzes a rapid lemperature
increase with the resultant failure of the cladding. Additionally, these studies further concluded that for
certain conditions, the cladding of freshly discharged assvmblies would atain a sufficiently high
temperature to heat adjacently Iocated assemblies, with lower decay heat, to the point of "ignition” (salf
sustaining clad oxidation), The possibility of propagatics from assembly to assemily with the
invotvement of the entire spent fuel pool inventory was ot ouled out in all cases,

V.L. Sailor, et al.,* reponi=d a study of severe accidents in spem: fuel poots. Their investigation provided
an assessment of the potential risk from possible accidents in spent fuel pools. The authors describe their
effort as a "simplified analysis which followed the logic of a t);pical probabilistic risk assessment (PRA).”
To assess the risk Sailor, et al., quantified the frequencies of initiating events that could ¢empromise the
integrity of fusl poal, the prohab].llty of system failure conditional on the inktiating event, fuel faihure
occurrence, the magnitdes of radionuclide releases to the envirnnment and the consequences which result
from those releases as well as the conscquences associated with these releases.

In the Sailor study, two plants were primarily sclected for examination on the basis of perceived
vulnerability t0 seismic events. A preliminary screening study using RSS methodology indicated seismic

A-l NUREG/CR-6451
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initizted pejol failure was the dominant risk contributor. The selected plants were the Millstone 1 (BWR)
and the Giona (PWR) plants. The operating histories of these plants were used 1o model, through

application of the ORIGIN code, realistic radionuclide inventoriss present in their respective spent fuel
pools, at the time the study was performed,

The accident initiators considered in Sailor's work were loss of pool heat removal capability, structural
failure of the pool due to missiles, seispiic svents or the drop of a heavy load on the pool wall, and the
draining of the pool doe to pneumatic sea? failire. The study concluded accidents which lead to the
complete dratning of the spent fuel pool caused by loss of cooling, missiles and pnenmatic seal faiture
were very unlikely. However, failures resulting from seismic avents aod the drop of a heavy load were
concluded to be credible, though the ies of these acch was d to be quite uncercain,
As part of Sailer's study, BNL performed a review of the SFUELIW models and code. Limited
verifications of the code’s prediction with the results of smalf scale experiments performed at SNL were
* also made. | Sailor, ¢t al., concladed that the SFUEL1W code "provides a vﬂuible tool for assessing the
likelihood Pt‘ self-sustaining clad cxidation for a variety of spent fect configurations assuming the p00[
has been drained.” ’

Althmgh BF\'L made at least one modificagion to ‘the SFUELI1V code, their prcdlcuons of crmoa.l decay
 times." were in gwd agreemeént with the earh:r ‘Published mutts of the 'SNL staff,

To estimate the release of radioactivity from the fuel pins; the nutmrs employed the’ CORSOR code,”
using the temperasure histories obrained with the SFUELIW code. These resufts are reproduced
in Table A 1. The releases are expressed as sets of fractions, which are applied to the total inventory
of material invotved in the accident. The initfal inventory of radiomuclides available for release as noted
abave was caldulated with the ORIGIN code using the cperating histories of the selacted plants. The
calculated jnventorfes were a realistic snapshot of the activity present in the spent fuel pools of the
selected pldnts at the time Sailer's study was completed. These inventories are ot presented here for
several reasons, Both plants investipaied were relatively small: 2011 Mw thermal in the case of the BWR
and 1320 Mw thermal for the PWR. Centinued operation at these plants has alse increased their present
spént FueFpool inventories. But mors importantly, the last one third core discharge was for 2 normal
refueling, and this would represent a significant underestimation of o full core off-load, which was
evaluated in the present study.
|

Offsite accjdent consequences in NUREG/CR-4982 were calcelated with the CRAC2 computer code.*
Major assumptions used in the evaluation incladed: a generic site having uniform population density of
100 persons per square mile (approximalely the natiopal average); generalired average weather
conditions: pnd the emergency Tesponse action being relocatior: 24 hours after release (criterion 25 rem
whole body projected individual dose commitiment). The consequences reported, societal dose and

| .
“The cocling time required to lower the decay heat of freshly discharged fuel assemblies to a point where
the self sustaining clad oxidation is unlikely to occur.

NUREG/CR-6451 A-2
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itesdictediland, are presented in Table A.2. The 1isk estimates of Sailor’s work have been supersaded
by more recent studies.™ However, it should be noted that to evaluate the risk the authors nitimately
selected thf consequense results of an accident whers the unly the last refueting discharge is imvalved.
I this accldent, fire does not propagate its way thronghout the entire spent fuel pooi, but the maximum
reldusdMractions were assureed (To credit taken for structnres removing activity).

The 1989 |report of J. Je, et al.” deseribed a value/impact assessment of various proposed options™*
intended (o reduce the risk of potential accidents oceurring in the commercial nucisar power plant spent
fuel pool, jAs was the case with previous efforts, attemtion wes limited to an operating plant. The risk
deminant acvidents, source terms and inventory assumption: were identical to those jnvestigated by .
Sailor, et al. Major differences in the estimation. of the offsiie consequences existed between these two
stmdies. Ib et al., used the MELCOR Accident Consequenc: Code System (MACCS), Version 1.4.7
Fhis code, developed by. Sandia Nationa! Laboratory for the NRC, has replced the CRAC2 code for
offsite consequence assessment. The MACCS code has. been used exclusively. in the preparation of
NUREG-1150 and its supporting docomentation.” Shte assumptions which significantly affected the
predicted consequénces also differsd. The Ziom site was selected by Je to represent the "worst” case
conditions ‘m regard to population denslty diseributed about a plaot ‘site.  The actmal population
dmnhnuum weather conditions, land usage fiaction: and rsgianal ecunomic ‘datd. associated with the Zion
site wefe' employed. These scmal data, coupled with Telease assimptions of 100 percent pocl
imvetvement and the set of mazimum fractiom! releases specifisd by Sailor, were used to evaluate a worst
case.. For|a’ best estimate calcirlation of accident conssqisices, the study assumed: oaly the last
refueling discharge is involved in the fire; Zion weather; average land usage and economic data for the
state of [llinois; a 95 percent land fraction and 2 uniform population density of 340 persons per square’
mile cuf toi50 miles beyond the plant.” In both cases examined, no planmed cvacuasion was modeiled,
sinee this was siated to have oply a small effect on totzl costs and societal doses. However, people were
relocated at ene day based on projecied 7 day dose commitment of 25 rem. (Prior to relocation peopie
were assum}:d {0 ke engaged in normal activity, which afforded themn limited protection from the early
dose paﬂ:m'vays ) The long term dose bimit of 25 rem effective dose equivalent (EDE) emplayed in this
efﬂm was consistent with WASH-1400. The resulrs of these calculations are shown in Table A.3. The
pubbc dése nd offsite property damage were reported out to 50 miles from the plant. The public doses
teported by Jo, et al., are factors of 3.5 and 10 (best estimate :nd worst case, reepecuve{y) higher than
those reporged by Satlor, et al. The population density assumrptions of the latter study ( 340 and 860
persons per square mile versus the 100 tged in the Sailor study) account for 98 and 87 percent,
respectively, of the observed increases. As such, and notwithstanding consequence codes differences in
‘the release gnd health effects modeling, the sociztal dose results of Sailor and the more recent o effort
appear to be fairly consistent.

“The a-verag‘: population density for existing plants., cirez 1980, ™
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Table A.1 Estimated Radionuclide Release Fractlon During 2 Spent Fuel Poal Accident
Resulting in Complete Destruction of Cladding (Cases L and 2)

Noble gases Kr, Xe 1.00 0
Halagans 1129, I-131 100 0.3-1.0
Alkcali Metals Cs, (Ba-137m) Rb 1.00 0.1-1.0.
Chalcogens Te, (1-132) 0.0 0.002-.02
Alkaki Earths Sr, (Y-90}, Ba (in fuel) 2x1g? 10102
St, Y-91 (in clad} i.00 0.5-1.0
Trangition Elements Co-58 (assembly hardware) 0.10 0.1-1.0
’ Co-80 (assembly hardwarc)** 0.12 0.1-1.0
Y-91 {assembly hardware) 0.0 0.1-1.0
Nbt-95, Zr-95 (in fael} 0.0t 0
Nb-95, Zr-95 (in clad) 100 0.5-1.0
Miscellaneous Mo-99 Ix10¢ 108-10%
Ru-106 2xi0* 1010
5b-125 1.00 0.5-1.0
Lanthanides La. Ce, Pr, Nd, Sm, Eu 1x10¢ 10%-10%
Transuranics Np, Pu, Am, Cm jPaliag 10%-30*

*Reijease fractions of several daughter isotopes are determined by their precursers, e.g., y$50 by Sr-80,
Te9%m by Mo-99, Rk-106 by Ru-106, 1-132 by Te-132, Ba-i37m by Cs-137, and La-140 by Bua-140.

**Release fraction adjusted to account far 2 100% releasc of the small amount of Co-60 centained in the

zircaloy cladding.

{Reproduced from NUREG/CR-4982)
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Table A2 CRAC2 Results for Various Releases Corresponding to Postulated Spent
Fuel Paol Accidents with Total Loss of Pool Water -

s (vianicrer s
eI 24

1A, Total iovestory 30 days after discharge 50
ile radial zone .

1B. stal inventory 90 days after discharge 50 S6x10¢ 25

ile radial zone .
al inventory 30 days after discharge “Llx1o” 224
¥ mile radial zone -
ast fuel discharge 90 days after discharge . o3x10¢ M
mile radial zone (maxinum releass frac
m)
28,  Last fuel discharge 90 days after discharge [ 1x10* 4
50 mile radial zone (minitmrm release frac- -
tion) . .
2C.  50% of all fuel rods leak 1 yeat after dis- 40 : “00
charge 5¢ mile radial zone :

1C.*

24,

guplaglaain

R H
*Nate that the consequencs calculations in NUREG-1150 are based. on a 50 mile radial zone, Case 1C
is given as & sensitivity result. .

(Reproduced from NUREG/CR-4982)
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Table A3 Oiffsite Congequence: Calculations

. . . ! X (31983
1 Average case Last fuel di S0 340 ile* 191 341500¢
days after discharge
2 Wors case Entire pool inventory Zion poptilation 2.56x107 2.62x10M
- | 30 days after discharge | {roughly 360
personsiy s

(Reproduced from NUREG/CR-5281)

Table A.4 Onsite Property Damage Costs Per Accldent ()

Cleamup and Decontamination 1.65E8
Repair 7.1E7 .
Replacement power 1.6OES
Tota! nunber of operating yeaes 29.8 years
Number of years plant is out of service T years
Expected Dollar loss 1.29E10

+ (Reproduced from NUREG/CR-1281) ’ i

Occupational exposure for & majoer spent fuel pool accident was assumed in the Jo repoct 0 be similar
1o the estimated oceupational exposure, of 4850 man-rem," incurred during the recovery of the Three
Mile Istand plant. The Jo report stated that "This exposure is small compared to the potential off-site
dose impact and more refined quantification appears to be urwarranted.”

Onsite propenty damages were also estimated in the Fo study. The cost of a major spent fuel pool

accident was expected to be similar ¢ the cost associated wich a Category I severe accident as defined
in Reference 13. The estimates provided in the Jo report an: repreduced in Table A4

‘ .
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APPENDIX B DETAILED REGULATORY ASSESSMENT

B.1 . INTRODUCTION
¥

This section provides a detailed assessinent of eath of the regulations (or technical issnes) that may ot
be filly applicable to permanertly shotrown miciear power plards. This list of candidate regnlations. was
ideniified from a screening of 10CFR. Parts 0-199 and is presented in Table B.1. Each of these tecknicai
issues was subjected to a detaiied review which incnded fediral register notices, SECY memos, NRC
policy g regulatory guidas, dard review plans, WUREG reports, and NUREG/CR. reports
10 develop an understanding of the regulatary bases. The continued applicability of each technical issue
wasnsscasedwﬂhmﬂmcmofmﬂlspuihdmgcc(nﬁgwm theassoclmdsafetyhmm
- “arialysis results; ait 'well as the’ expected plant statas,

With the possible exception of Part 171, “Antmal Fees for Licenses,” mhregulaﬂmhulbmstzly
focudsed ¢n the proection of public health and zafety. Hoyrever, & particalar regulation fay net be
applimbhwapermanenﬂyshmdawnplammgm of to a specific spent fusl storage configuration.
Furmppm nption from the' Teakage westing requirements of 10CFR50.54(a) for a
-pcrmanm.lydcfu:l:dphmwmnntlmpactpnbmhnlthmdsmyastbcplantruklsprhnndy
associatedwmhl.h:spmifuellhausnmnumdmugspmﬁ:dpwlmﬂeﬂxpnmmwmmmm

The remxhdﬂ of this appendix examines each of the candidate regulations of Table B.I. A short
diseussion of the regulatory backgronnd and objective is provided. Our assessment of the contimred
'applxahlhqy 10 each spent foel storage configuration is stated with additionat supporting information, as

necessary.

The spent.fuel retrievability requirements for ISFSIs may pertz.rbate the regulatory assessment presented
in this appendiz. An ISFSI storags method {i.e., NUHOMS or storage only casks} that is presently not
bicensed for offsite transportation under 1O0CFR Part 71, may require an operating onsite spent fuel pool
to comply with the retrievability requiremeat of 72,122{]). 'The BNL recommendations assume: dval
purpose cases are used; 3 NUEEOMS transport cask will be licensed;. storage ooly casks (with
modifications) can be Heensed for wansport; or thar fuel tratsfer methods will be licensed that do ot
requite an operating onsite spent fuel pool.

B-1 NUREG/CR-351
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Tahle B.1 Assessment of Contlnued Regulatory Applicability for Permanently
Shutdown Nuclear Posrer Reactors
(Summary

Fitaess for Duty Part 26 P N N N
55.53G), (k) ¥ N N N
. 72.194 F
Technical Specifications 50.36, .36b P | P |.P }'P
: C ) 72.26, 72.44 : F
Combustible Gas Control 50.44 N N N N
ECCS Acceptatica Criteria 50.46 | N+ N N N
Emergency Planning 5047, SHQ) App. E F ¥ 4 P
Fire Protestion - '50.48, Agp. R P p ? P
e - 72172 : : F i
Environmental Qualification 50.49 N N N
QA Program 50,54{a), App. B P P - P
Bart 72, Subpart G F
Operator Requalification Program 50.54(i), 55.45, 55.59 P P N N
72,44(b) Part 72, Subpart [ F
Operator Staffing Requirements. 50.54(k}, N N | N N
h # 50.54(m) F P N N
Containment Leakage Testing 50.54(0), App. J N N N N
Secutity Plan 50,54(p), 7032, Part 73 i3 v N N
Part 73 App. B and C F
T2 44{e) Part 72 Subpart H
Part 73
Onsiit Property Damage Insurance | 50.54¢w) F P P P
Part 72

“See digcussion in the text_

NUREGICR-6451
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flflguration - -

. &l a9
Inservice [nspection Requirements | 50.55a(z) P P N
Fracture Prevention Measures 50.60, .61, Apps. G axd H N N N
ATWS Requirements 30.62 ' N N N
Loss of all AC Power 50.63 N N N
: . 72.122(k) : 3
Mairténance Effectiveness 30.65 POL before 7/10/96 N N ¥ N
B = POL afer 7/10/96 P ‘P N N
Periodic FSAR Updats 50.71(e) P P P
FRequirement - 72.70 F
Training and Qualification of 50120 P NG| o
Nuclear Powet Plant Personnel N S )
Material Conu-olmpuénnﬁng of  [70.51,.53,74.13(2), Fan 75 | F E I N N
Special Nyclear Maierial (including | 72.72,.76 i ' F )
US/TAEA |Agreement)
Financial Protection Requirements | Part. 140 F P T P
Part 72 *
Anpual Fees for Licenses 17615 P P P P
171,16 F

NOTES TO TABLE B.1

1. 10CFR Parts 0 to 199, revised January 1, 1995,

2. All other rzgulatory requiremens applicable to nuclear powe: reactors and not listed in this table are

assumed t0 remain in effect, unless addressed by 2 plant-specific exemption.

3. The spent fuel storage configurations are defined i Sactions 2 and 3 of this report. Briefly:
Configuration 1 - hot fuel in the spent fuel pocl
Configuration 2 - cold fuel in the spent fuel pool
Configuration 3 - all fuel stored in an ISFSE
Canfiguration 4 - all fuel shipped offsite

B8-3
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4. Configuraiion 1 also assumes the licensee has permanently caused operation and that a confirmatory
lettet has been isswed to prevent refusling the vessel without NRC authorization,

NOTES TO TAEBLE B.1 (Cont’d)

F - Repufation contimues to be fully applicable for this spent fuel storage configuration.
F | Regulation is assessed to be partially applicable for this configuration,
I3 i Regulation is not considered applicable to this configuration.

6. A pdrmmsﬂy shutdown muelear power plant may store its fuel in an Independent Spent Fuel Storage
Installation, befare, during, and after the plant itself has been decommissioned, As such,
Configuration 3 must examine the regulatory requirecsents for the plant without fuel (similar to
Configutation 4) and the ISFS1. This pecessitates two encriss in Table B.1 for Configuration 3. The
first (and secood, if applicable} pertains o the plant iself prior e ths complétion of
decommissioning. The last entry ¢xamines the Pant 72 requirements for the ISFSL

7. The requirements of Configuraton 3 remain applicable vrtil all fuel has been removed from the ISFSI
and shipped offsite.
8. In addition to the applicable provisions of Part 72 a3 noted for Configuration 3, Parts 20,.2I1. 71, and
73 rkmain applicable to the transportation of spent fusl from the ISFSI to a HLW repositary-or MRS.
1 .

9. Thif regulatory assessment assufies an onsite, operativg spent fuél poo! is not hemsa.ry' ta satisfy
the [fuel retrievability requirement of 72.122(7). See the introductory section of Appeadix B for
forther information.

B.2 REGULATORY ASSESSMENT

Fitness for Duty Program

Bockground

The Fitmess for Duty Program is conzained in Part 26 of Titl: 10, Code of Federal Regulations. Another
reference to the Fimess for Duty can be found in the Operators Licenses Section {10CFRS5,53¢), (k.
The licénging tequirements for the independent storage of spent nuclear fuel and high level radipactive
waste (ﬁOCFRTZ.I%) da not require a formal fitness for tluty program.

The Fn:(“utss for Daty Final Rule was published in the June 7, 1989 Federal Register (54 FR 24468} The

Supplerhenmry Information, published with the rule, provided the general background, the need for a rule
and a summary of cominems on the proposed rule with NRC responses.

NUREG/CR-6451 B-4
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The NRC stated that the objective of the rulemaking was to provide reasonable assurance that muclear
pawer plant personnel were not mentally or physically impairad from any cause wiich could adversely
affect their ability to safely and competently perform their dutizs. The nilemaking 2ction was taken to
significantly increase the assurance of public health and safety. All workers with unescorted assess to
the ki power reactor protected area, as well as personnel who are physivally Tequired o LEPOIT 1)
the TSC or the EQF under emergency conditions, £all within the scope of ¢his rule,

The assoviated backfit analysis found that the rule will prove a substantial ‘increase in the overali
protection of public health and safety and that the direct and indireet costs of implementation ars justified
in view of the increased protection. In response to comments on the proposed tule, the NRC reiterated
that the Fitness fer Duty Rule was limitad to nuclear power rexctors and they saw no reason to extend
the coverage of the mule to other facility (ypes such as non-power test reactors, materials facilities, and
special muclear macerials licensass. By extension, cne can surmise that the lesser public risk associated -
with non-power reactors, materials licensees, and independent speat fuel storage installations (ISFSIs) did
ot warrant-the implementation of & fitness for duty program ar those facilities.

Assessment

- Configiration 1, “Hot Fel in the Spenr Fuel Pool® postulated rapid zircalay oxidation of the spent fuel
rods after the loss of pool water inventory, The safety harard analyses of Section 4 has estimated
consequences ‘that afe approximately ‘equal 1o 3 severs cofs damage acéldént. . Given the potensial -
magnitnde of the consequences, it is appropriate that a formal femess for duty program, in accordance
with the requirements of 1GCFR Part 26, remain in place. In recdgnition of the defueled statns of the
permanently shwidown plant, and the lack of significant’ non-fuel sowrces of pubkic risk> It is
recomimended to reduce the scope of the program to those personnel with unescorted assess to any area

. that conains equipment necessary to support and maintain continued safe storage or handling of spent
fuel. As shown in Table B.1, the Part 26 requirements shouid remain flly applicable for Yicensed
operators (HHCFRSS.53(j).(k)).

Conﬁé‘umﬁun 2, "Cold Fuel in the Spent Fuel Pool,” has sufficizntly low decay heat loads such that the
cladding will remain intact even if all spent fuel pool water is lost. Configuration 2 considers the
consequences of & dropped fuel assembly, The safety. hazard analysis, as discussed in Section 4, shows
minimal offsite consequences. On this basis, it appears that the Part 26 requirements for Configurarion
2 can be deleted without a significant impact on the public healih and safety, ’

In lieu of long-term storage in the spent fitel pool, a permanently shutdown nuclear power plant may store
its spent fuel in an Indeperdent Spém Fuel Storage Instilation {ISEFSI), befere, during, and after the plant
itself has been decommissioned. As such, Configuration 3 must cxamine the regulatory requirements for
the plant without fuel {similar to Configuration 4) and the ISFSL. Although the postalated accident for
Configuration 3 does result in offsite consequences, the resalts ace not dependent on human intervention. )
Other posmilared ISFS! accidents found in the Jteranure*® do not result in significant offsite consequences.

B-5 NUREG/CR-6451
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As di d below, decommissioni id oot ovolving spent fuel, do mot have offsite
consequences. Therefore, a Part 26 program for Configiirarion 3 would not significantly impact the
health and safety of the pyblic, The requirements of 10CFR72.194 regazding the physical condition of
certified 1SFSI operation personnet govern.

Configuration 4, "All Fuel Removed from the Site,* assumes that all spent fuel has been shipped offsite,
including any that might have been stored in ag ISFSI. As distussed in Section 4, the postulated
accidentpl radioactive releases io the phere dering d issioning do not pose 2 significant threat
10 the onsite workers and/er the public.

Based oh the limited consequences associated with Configaration 4, a Part 26 Fitesss for Duty program
would not have a significant effect on public health and sadety.

Mmghunﬁmfmmhmmrequirmms-my 1) Jonger be appropriate for certain speit fucl
storage configurations, the record keeping requirements of section 26,71 ate still applizable.

Technical Specifications
.Hiickgmlb';d

Section|50.50 of 10 CFR, "lssuance of Licenses and Coastruction Permits”™ provides that éach operaring
Heense for a muclear power plant issued by the NRC will contain such conditions and limitations that the
Commission deems appropriate and mecessary. Operating technical specifications, Imposed by Section
50,36 it the interest of the health and safety of the public, are included as Appendix A of the operaling
license!

Under 10CFRS30.36b non radiological emviconmental teckrical specifications to profect and monitor the
plant’s impact on the environment can be included s Appendix B to the licease.

Ea‘ch Epplicam for an operating license proposes technic:] specifications for its plant which are then
reviewed by the NRC and mclified, a8 pecessary,. This process results in a set of plant-specific technical
specifications that reflect plant-specific desipn and siting characteristics. Additional changes, in the form
of license amendments, may be granted by the NRC over the operating life of the plant, as appropriate.

Assessinent

Very few plants have a defueled mode in their technical specifications. After a permatient cessation of
aperatipas issued, the existing technical specifications can be modified to include 2 permanently defueled
mode to reflect the more Limited range of postlated accilent and radiclogical consequences associated
with a permanently shutdown miclear power plant, The defueled mode will represent a significant scope
reductjon in comparison to the operating plant technical specifications requiremenrs, For example,

NUREG/CR-6451 B-5



160

Appendix B
shutdown margin caleulations, (nnrmally'required for 2l tech spec modes) and cocling tower drift or

noise monitorizg programs would 00 longer be necessary from a health and safety or an errvironmentat
impact perspective.

Sine@tid technical specifications can be very plant specific, it is recommended that the licensee submit
an amendmeit request to reduss the scope of the operating techuical specificativos and the eaviranmental
technical specifications’ (or imstitute a permanently defuele! mode) after permanent cessation of
operations. Subseq dments 10 the plact technical specifications may be appropriate as the spemt
fuel decay heat declines (Corfiguration 2 or if all fuel is moved to an ISFSI™ or removed from the site
(Configuraticns 3 and 4, respectively).

Combustible Gas Control
Ba.c.kgmwxﬁ

The mmbuslﬁblegns comtrol requirements gre fomd in 10CFRS0.44. These raqaim;zem were instiouted
to “improve hydrogen managemest in LWR. facilities and-to provide: specific- design and other
Tequirementy tommgmtbemusequenmofacudems rmmng madegraded Teactor case” {46 FR
58484, 12!2 1],

The requizeinents focus op the capability for: measuring hydvogen concentrations, ensuring a mixed
ztmosphers and controlling combustitle gas mixtures, post LOCA, The concern is thar hydrogen
gencration due to metal water reaction or the radiolytic decsmaosition of water rlu.ﬂng a LOCA could
result io a detonation or deflagration that could fail primary contzioment.

Ohvimmly, the post LOCA comro? of combustible gases inside containment is an cperating plant issue.
The pgrmgnently shustdovn plant stores ali of its fuel cutside comtiinment; the reactor pressure vesset and -
the primary containment are no longer aecessary fission product barriers, Therefore, it is recommended
that the requirements of 10CFR30.44 be removed for all four spent fuel cunﬁgmauuns for the
permanentiy shutdown nuclear power plants,

“The technical specifications on effluents for auclear power resctors (50.362 and Appendix A} -
continue to remain fully applicable to permanently shutdown plants. .

~ISFS1s Have their own technical specification requitentents under 72.26 and 72.44,
. B3 NUREGICR-6451
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ECCS Acceptance Criteria

Background

The acdéptance criteria for emergency core cooling systems IECCS) for light water reactars is found in
10CFR5G.46. This section requires that the ECCS be designed to limit post LOCA peak cladding
temperature, clad oxidation and bydrogen gencration to spocified values and provide for fong-term
cooling. Acceptable ECCS evatuation models must address the sources of heat during a postulated
LOCA, clad swelling or rupture, blowdown phenomena, otc. Althougb this section is primarily addressed
during the design phase, operating license holders are requived to estimate the effect of 2 change or an
error in the BECCS svahuation model or the model application. Section 50.46(a)3) specifiss the zeparting
and] reanalysis requirements, which are dependent on the magninide of the error or change.

Asgessment

The purpose of thege requirements i5 to ensure that the ECC'S design can, and continues to be able to,
miitigate the design basis LOCA throughout the operating life of the plant. ' Withont fuel in the vessel,

- & permanently shutdown plant conld make changes to its ECCS systems without.a significant, public heatth
and safety impact, yet an ECCS recevaluation ¢onM be required. Therefore, the’ ECCS. acceptance’
requirements of 10CFR50.44 may be deleted for all spent fuel storage confignrations of the permanentty
shutdown plant. ’ ) o

Emergency Flanning
Background

‘The emmergency preparedoess requirements for nuctear power reactors are contained under 10CFRS50.54,
“Coaditicns of Licenses.” Paragraph (q) requires that a licensee, authorized to possess and operate a

power reactor, follow and reaintain in effect emergency plans which meet the standards of Section
50.47(b) and Appendix E o Part 50. Paragraph {1} of 50.54 ernphasizes the revision and maintenance
of the emergency preparedness program and requires an ansaf mdcpemdcnt review. Section 50.47(b)
presents sixteen requirements for offsite and onsite regp Appendix E to Part 50 generally
augments the requiremeats of 50.47(b).

Duc to the Iower inherent risk to the public, other facilitics licensed by the NRC typically have less
siringent emergency preparedness (EP) requirements than nuelsar pawer reactors. Far example, research
reactors and special muclear materials licensees are also subject to the requirements of Appendix E to Part
50. However, the size of the emergency planning zone for these facilities and the degree of compliance
to the Toguirenments of Appendix E are determined on a cass iy case basis. Materials license applicants,
under 10CFR30.32(i) with quantitics of radivactive materizl in excess of Appendix C to-Part 30 must
furnish either:
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*  An evaluation showing that the mazimum dose to a person offsite due to a radioactive release would
not exceed one rem effective dose equivalent or five rems 10 the thyroid.

. ;\n emergency plan for responding to the release of radioactivity.
T
Assessment

‘The estimated offsite consequences of a rapid zircaloy axidation event in the spent fuel puof dictate the
contimance of all nuclear power reactor emergency prepirednsss regulatory requirements” for
Configuration 1, "Hot Fuel in the Spent Fuel Fool.”

Section 4 of this report develaped consequence estimates based on generic BWR and PWR plani
PTOIIEtETS, SOUrCE term assumptions and recotimended accident cases. The  recommended” accfdent case
for Configuration 2 had an estimated dose at the exclusion ares. boundary (ﬂ 4 miles) of 9 millirem for
the generic PWR. This dose is well below the EPA Prmecuve Action Guide (PAG) whole body dose of
‘I rem at, the' exclusion area bcrundary Since this dose estimats s based on genenc plant assumptions
(such as the exclusiom area boundary, it Is recar ded that the per Iy shutdown plant pecform
-3 plant specific evaluation for Configuration. 2 and- specify suficienily sired emergency’ planning zone
(EPZ) so'that the EPA PAGs ire not excesded at the EPZ boundary. Based on our generic caldilaticns
for Configuration 2 Section 4.2, BNL believes 2 permanently smedown plant EPZ can be reduced so that
it resides entirely within the former full power exclusion zone, i.e., within the site boundary,

Section 4 has also stated that decommissioning eccidents that do not involve speat fuel do stot pose a
significant -health risk to the public, Therefore, offsite émergency plarming is not required for
Configurations 3 (plant only) and 4. ’

It is recommended that the permanently shundovn licensee apply for exemptions from the fnllowmg affite
emergency planning requlremenl.s for Configurations 2,3, (plant only) and 4:

. The ea.rly public netificarion requirements of 50.47()(5) and Appendix E.IV.D.3.

# The periodic dissemination of emergency planning information to the publie (50.47(b)(7) and
Appendix EJV_E.8).

+ (ffsite emergency facilities and equipment such as the EOF, and the emergency news center
(50.47(bX8), Appendix E.[V.E.B).

+ Offsize radiological assessment and monitoring capability, ‘ncluding fiekl wams (50.47(bX9).

*  Periodic offsite drills and exercises (30.47(b){14), Appendix E.IV.F.3).

* Licensee headguarters suppori personnel training (50.47(b)(15). Appendix E.IV.F.by).

“excepl the Emergency Response Data System Requirements of Part 50, Appendix E, V1.
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The NRC has recenely issued a final rule 60 FR 32430, 6/2:495]. The emergency planning requirements
for a typical, storage only ISFS51 are provided in paragraphs 72.32 (a), (¢} and (d).

Onsite emergency planning requirements should remain applicable for all spent fuel atorage
cohfigarations, .

Fire Protection
Background

Section 50,48 of HOCFR states, "each operating muclear power plaot must have a fire protection plan that
satisfies Criteria 3 of Appendix A of this part.” Criterion 3 states that fire detection and fighting systems
. of appropriate capacity and capability are required to miniméze the effects of fires on structures, systems,
and components important to safety. Section 50,48 further states that basic fire protection guidance -
provided in two documents: Branch Technical Positionn APCSP 9.5-1 and its Appendix A, The
appropriate docittnent 3§ depéndent on the plant’s status as of July.1, 1976, ‘The Branch Techriral
Position (BTF) APCSB 9,5-1 is. applicable to new plants docketed after that date, while Appendix A to
the BTR addresses older plams lhat wRre ape:zlmg or under design or uomm:cma prior to 7/1776.

Asscsm‘pznt

Alth the emphasis of boch these documents is the preservation of the safe shutdown capability during
and a fire, the guidance recognizes other sources of risk that aze not related to readtor shatdawn or
in vessel decay heat retnoval, Appendix A to BTP APCSH 9.5-1 requires:

* 'The fire protection program for new Ffuel storage areas {and adjacent fire zones that could affect the
fuel starage zone) be fully operational before fuel is received at the site.

* Fire protection and automatic detection for the spent fiel pool area.

- Radwasle building detection and protection.

- Mamnals that contain tadivactivity must be stored in closed metal tanks or containers, away from
ignition sources of combustibles,

Each licensee has a fire protection program that, in addicion to safe shutdowa requirements, has fire
brigade training requirements, administrative procedures and coatrols, and detection and suppression
reguirements for plant areas that contain radioactive inventories with potential offsite consequences. For
Configurations 1, 2, 3, {plant only) and 4, we recommend eliminating those-requirements directly related
10 safe shietdown capability. Additional redoctions in the scope of the 50,48 fire protection program can
he examined on a plant-specific basis,

ISFSIs, under spent fuel storage Configuration 3, are subject 10 the fire protection requirements of Section
72.122.

|
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Envircnmental Qualification

Background

The¥Erdrironmental Qualification (EQ) of Electric Equipment Important to Safety for Nuclear Power
Flants (10CFR50.49) was published as a final rule in the January 21, 1983 Federal Register (48FR2729).
The supplementary information provided with the rule states;

Theswpeqﬁizeﬁmfmkmvm:hmpamhnofaqm}umbrpommta safety commonly referred
ta a5 “safety related”.... Safety-related struciures, symems, and components dare those thar are
relied upon 1o remain ﬁmmom.l during and following design batis events ta ensure i) the
integrity of the reactor coolar pressure boundary, (i} the capability wo shist down :.anmcmrm
malain it in @ safe shuadovn condition, and (ii) the capability to prevent or mufgau the
consequences of accidents thar could result in potential offsite exposures comparable to the
guuic!m of IT0CFR Parr 100. Design basis events are a’q‘ined a3 conditions of normat

incliding 4 { operational amwznczs, dmgn basis accidenss; ecternal events;
and namm{pkmnmfor which the plant must be designed ro ensure funcelons (i) through (i)
above.

Assessmrent

The EQ rule is clearly limited to slectrical equipment that must funetion during design basis evenrs.. In_
response to comments on the final rule, the Commission stated that the EQ rule does not cover the
electrical equipmeat located in 2 mild envircmment. With the permanent cessation of operations, the
design basis accidents of the FSAR are limited to Section 15,7, Radicactive Release from a Subsyster
or Component. The harsh environment assoclated with less of coolant accideats is ao fonger applicable.
Therefore, I0CFRS0,49 can be deleted for the permanently shutdown plant.

Quglitv Assurance (QA) Program

Backgrowund

The plant-specific QA program that implements the Part 50 Appendiz B QA requirements is described
or referericed in the Safety Analysis Repart per 10CFRS0.34(bX6{(i). Under paragraph (a) of “Condition
of Licenses (50.54)," the licensee is required to implement the (3A program described (or referenced) in

the SAR. Furthermore, paragraph (a)(3) requires NRC submirtal and approval of any propased changes
that reduce the commitments in the previously accepted QA program.
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Assessment

The permanenily defueled plant can make selected changes to its operating based QA program without
impacting public heaith and safety. As previously discussed in the technical specification section, each
piar thould evahuate the scope of their QA program and sybait the revisions that arc appropriate to their
facilicy and mode of spent fuel storage for NRC approval. Ferhaps R.G. 1.33 can be revised (or another
BG issued) to address the QA program for the PSD plants.

Operator Regualification Program

Background

Section 54(3) of 10CFR Part 50 requires an operator requalification program that meets the: requiretments
of 1 5.59(c). The licenser may oot decrease the scope of the program, except as authorized by the
C ission.

As.{u.mjunl

Part 55 states the requirements for granting and mainiaining operator’s Licenses and is oriented toward
operaling nuclear power reactors. As a consequance, pertions of this section are not applicable to a

permanently defueled facility, The following sections sheuld be revised to elimifate those regulatory
_Tequirements that solely pertain 10 operating mclear power reactors:

55.41, 35.43, 55.43(2), 55.5%(¢) - Written examinations, operating tests, and requalification program
requirements should refiect the per Iy defucled plant ation and the accidents that are
applicable to the permanently stutdown facility.

55.45(b) - The operating tests for a permanently defueled planz shovld be administered in a plant walk-
through. Simulation facifities are designed for operating power reactors, have limited uséfuiness for the
dcamléd configuration, and should not be required for the admiristration of operating tsts. En addition,
Section 55.53(k) should be revised to reflect any modifications to the fitness for duty program that may
e adopted for the permanently shutdown ooclear power reactor.

When ai! fuel is removed from the plant, either to an ISF£1 (Configuration 3) ur offsite (Configuration
43 there is no longer any need for operators licensed under Part 55, and the requalification program can
be terminated.” )

“As discussed in Section D. 1, this regulatory assessiment assumes an operating onsite spent fael pool
is not pecessary for fuel retrisvability. Therefore, licensed fuel handlers are not necessary for
Confignration 3.
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Operator Staffing

Background

‘The Bearfed operator staffing requirements for miclear power reactors are defineated in Sections 50.54(k)
and (m).

Paragraph (k) requires a ficensed operator 1o he present at the controls at all times during the operation
of the facility. A auclear power unit is considered to be operating when it is in 2 mode other than cold
shutdown or refueling. By extension, the permarently defueled condition does not require a licensed
operator to be continuously present at the controls.

Paragraphs (m)(2}{i) presents ansite licensed operator staffing requirements for nuclsar power reactors.
The requirements are based on the number of urits operating (1.e., ot in cold shuedown or refosling)
at a site and the spmber of coptral rooms. However, onsite staffing is required for non-operating units.

Assessment

The: onsits staffing requirements of Ssction 50.54(m) (2)() shou'd remain in effect for Configuration 1.
Our concern is the continged ability t0: recever from off-normal events (such as the toes of fuel pool
cooling) and activate the unil(s) emergency plan. The lower decay heat of the fuel assemblies in
Configuration 2 subject to the same concern as Configuration 1. There is a long time for recovery from
most off normal events.” Therefore, it is not necessary to tequire contirvous operator staffing vosite
unless spent fuel or other objects are being maved within or above the spent fuel pool, or other work is
in process thar poses a potential near term challeage to fuel cladding integrity. Since Contigurations 3
and 4 do not require licensed operators, other ;iersonnel would have 1o be charged with the emergency
plan responsibilities. : :

Contginment Leakage Testing

Background

Condgitions of Licenses, §0CFR50.54, Paragraph (o} states that primary reactor containments for water |
cooled power reactors are subject to the requirements of Part 50, Appendix J. This appendix requires

periodic testing 1o verify the leaknight integrity of the primary contai and those and
components which penetrate the containment.

“The representative accident sequance, a fusl assembly drop assumes an operator is present.
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Assessmrent

The primary containment of an operating plant is one of several fission product barriers desigred to
protect the public’s health and safety in the event of an accident. In contrast to an operating plant, a
ly defueled facility stores all of its fuel utside contai The defucled contai is not
a souree of public risk; previous decommissioning studies™® have determined that there are pot significant
offsite consequences associated with accidents that do not invoive spent fuel. Therefore, the contimeed
maintenance of containment leakage integrity does not enbance public health and safety and it is
recomriended that these testing requirements be climinated for the permanently shutdown plant,

Security Plan
Background

As part of the "content of applications” of Section 50.34, applicants for 2 Part 50 license are required
to submit a physical security plan and 2 safeguard contingency plan. The physical security plan addresses
vital equipment, vital areas, and isolation zones and also demonstrates the applicant’s compliance with
the requirements of Part 73. :

The safeguards contingency plan includes plans for dealing with threars, thefts, and radiological sabotage
of special nuclear material in accordance with the eriteria of Part 73, Appendix C, Section 50.54{p)
"Conditiops of Licenses”, reguires prior Commission approval of any changes that would decrease the
effectiveness of the security plan,” the gyard training and (ualification. plan, and the submitfed portion
of the safeguards contingency plan Part 73 and the associated Appendices B and C pravide physical
pratection requirements, access authorization requirements, general criteria for security personnel and
safeguards contingency plan criteria for Part 50 licensees.

Independent Speat Fuel Storage Instaliations also have similar sequirements for the ISESI physical
seqjurity, guard training and safeguards conringency plans wmdst Ssction 72.44(e}, Part 72 Subpart H, Part
73, and Part 73 Appendix C.

Assessinent

The inent of the physical security, guard qualification and training, and the safeguards contingency plan
is to protect the facility against radiological sabotage and to prevent the theft of special nuciear material.
In comparison 16 operating units, permanently shutdown plants have a limited number of vital areas that
are necessary for the protection of those systems required to support spent fuel cooling and storage.

‘Changes that do not decrease the saleguards effectiveness of the aforementoned plans may be made
without prier Commission approval.
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For permanently shutdown nuclear power plants with fuel storage in the spent fuel peol (Configurations
1 znd 2), the use of license amendment requests is recommended to reducs the scope of the security plan
with regard to the number and extent of vital areas and equipment.” When the fuel is moved to an ISFSI
or offsite {Configurations 3 and 4, respectively) there is no loager any need for the physical security,

contingency or guard qualification and rraiging plans for the permanently shutdown facilicy,™
Pliease note thar the ISFSI has physical securicy requirements under Part 72 Section 72.44{g), and Subpart
H which are mdependent of the plant stas. Under Configeration 4, all spent fuel will be s]npped oifsite
and will become the responsibility of the DOE,

Onsite Property Damage Insurznce
Baekground

‘The onsite property damage requirements for muclear power plinis are found in 10CFR 50.54(w), Each
" Hicensee is required 0 have a minimum coverage limit of $1.04 billion or whatever amount is generally
“available from private sources, whichever i less. This insurance must be dedicated to the expenses
associated with returning and maintaining the reactor in 2 sa’e and stable condition in the event of an
acrident and, removing of controlling onsite radicactive contamiration such that personnel exposare linmiis
are consistert with the occupational exposure limits of 10CFR. Part 20, In the event of an accident with
estimated cleanup costs above a threshold of $100 million, paragraph 30.54(w)4) provides for an
autematic prioritization of stabilization activities. ’

The onsite property damage insurance requirement was instituted in March, 1982 (47FR 13756} and
became effective on Yune 20, 1982 This repulation has been amended several times over the years.
During the amendment processes, the Commission provided ils views in.several areas that are germane
to the permanently shutdown plant. These are: ’

* the purpose of the regulation,
*  the required amount of insurance and the ilpdatmg mechaiisr, and
+  he $100 miilion threshold for automatically detmmmng sighilization priorities.

fach of these areas is discussed below, The regulatory intent is ilmstrated with cites from the appropriate
Federal Register Notices, The Commission’s philogophy is then summarized and applied to the PSD
plant.

*This reduction in the scope of the pragram could also conceivably reduce the size of the security
force and procedures.

“References 2 and 3-and the consequence analysis for Conﬁj'uratmn 4 (Section 4.4 of this report)
indicate that once al fuel is removed the predicted cffsite releases of accidenis that could gecur dunng
the decammissioning process are much less than the 10CFR Part 1003 limits.
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The Purpose of the Regnlation

The onsite property damage insurance requirement of 10CFR 50.54(w) was adopted as a final rule in
1982 {47FR 13750. March 31, 1982). As part of this Federal Register Motice, the public comments on
th pfoposed rule were di d. Several auyigested that che ruls apply oniy 1o insurance
covering decontamination of a facility suffering an accidens and not to "alf risk™ property damage
insyrange, The Commission agreed, stating:

~Because decontamination insurance is the Commission's only concern from the point of view of
protecting public health and sqfety, coverage to replace the existing faciliy on an "gll risk" basis
is beyond the scope of the Commission's authority, ” -

This position has beea reaffirmed in two subsequent amendments to the regulation (S2ER 28663 8/5/87,
55FR 12163 4/20/90. The {987 amendment also imroduced a decontzmination priority which established
2 priority for stabilizing the reactor after an accident to prevent any significant risk to the public heatth
and safety. )

The Required Amount of Property Damage Insurance and the Updatiﬁg Mechanism

‘When the onsite property inswrance requirement, 10CFR 50.54(w), was originally instituted (47FR.
13750, 3/31/82), the Commission required licensees to "take reasonable steps to obtain onsite property
damage insurance available at reasonable costs and on reasonsble terms from private scurces®.” The
minimum coverage limit was specified as both:

1. the maxirmum amourt of property insurance offered as primary coverage by either American Nuclear
Insurers/Mutnzl Atomic Energy Reinsurance Pool (ANI/MAERP) or Nuclear Mutual Limited {(NMTL)
- $500 million, and

2. any excess coverage in amount no less than that offerid by cither ANI/MAERP - $85 million or
*NuGlear Elsciric Insutance Limited {NEIL} - $435 million.

Thus, the mininwom required was originally $500 million primary coverage and $85 million excess
coverage. By buying both excess layers, many licensees purchased a total of $1.02 billion in onsie
property damage insurance (49FR 44646, 11/8/84). The Commission did not quantify a required
ingurance value al that tme, The minimum requirement was viewsd &5 2 reasonable amount of insurance,
pending the completion of a study evaluating the cleanup costs of accidents of varying severity, That
study wss issued as NUREG/CR-2601, “Technology Safety and Costs of Decomunissioning Reference
Light Water Reactors Foliowing Postulated Accidents”

*Qr to demonstrate an equivalent amount of protection
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NUREG/CR-2601 evaluated cleamup costs following thres full power accidents of varying severity at two.
refecence Jight water reactors. The scenario | accident is poswulated 1o result in 0% fuel cladding
failure, no fuel melting, moderate mingtion of the containwent structure, but no significant physical
damage o buildings and equipment. The scenario 2 accident is postulated to result in 50% fuél cladding
faihxfe, Fsmall amount of fuel meliing, extensive radioactive contzmination of supparting buildings, and
minor physical damage to buildings and equipment. The soenario 3 acident is postolated to result in
100% fuel cladding failure, significant fuel melting and core damage, severe radioactive contamination
of the containment structure, moderate radioactive contamination of supporting huildings, and major
physical damage to structures and equipment. A TMI-2 type accident was assumed in the study to be of
intenmediate severity {scenario 2), .

The cleannp costs established in the report ranged from $105.2 million to $404.5 milfion for the reference
PWR. 2nd from $128.5 million to $420.9 million for reference BWR. Although these costs are
camsiderably lower than the roughly $1 billion estimated to be reuired to cleannp TMI-2, the NRC nojed
(STFR2E963 §/53/87) that the estimates do not include several TMI cost componeats such as, inflation
during the cleanup, additional d ination of the containment building, and the cost of facility
stabilization, These additional cost considerations cause the NUREG/CR-2601 ¢ost estimates to increase
to $1.06 billion for the most severe accidents studied and somewhat tess for a TMI-2 type accident.

One conclusion the NRC drew from this study was that the ininimum insurance requirement of $385
miHion would be insufficient for some accidents, Acoordingly, the NRC amended 1OCFR 50.540w)
{S2FR 28963, 8/5/87) to require power reacter licensees to maintain at least $1.06 billion of onsite
property damage insurance. The NRC noted that previous exeriptions from the full amount required by
TOCFR 50.54(w) were still valid. These exemptions were granted to four licensees of small reactors
based on plant specific analyses of accident gosts, The NRC stated:

*Iacreasing the required amount of insurance based on gemeral techaival studies in no way
negates the continued velidiey of the specific studier upon which the existing exemprions were
based. "

3 i

The August 5, 1987 Federal Register Notice also preseats a summary of comments on the method of
future adjustmemt of the insutance requirement, The NRC agresd with many commenters that an
adjustment formula ted to 2 measure of inflation (e_g., the Consumer Price Index or the Handy-Whitman
Construction Index) would not ly reflect decc ination cast changes, Although it is expected
that quclear power reactor Heensees will porchase the maximum amount of instrance that is reasonably
available; the NRC reserves the right to perform periodic analyses to deterinine changes in accident
recovery costs and to conduct milemaking based on these analyses.
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The Threshold for Automatically Determining Stabilization Priorities

In response to the 1987 final rule on changes in property insurance requirements, several petitions for
rulemaking (noticed in 53FR 36315, 9119/80) were received that requested clarification of the

ination and stabilization prioritics. As part of that tulemaking (55FR 12163, 4/2/90), the NRC
amended 53.54(w){4) to require dedicaticn of insurance proceeds to decontamination and stabilization
sctivities only if the estimated costs exceeded $100 million. This cutoff was viewed as a relatively minar
accident whers the availability of funds for stabifization decontamlnation activities is not considered 1o
be an issue.

However, the Commission stated in this rulemaking that if disputes over the stabilization and
decontamination progess arise, the Rules of Practice under 10CFR. Part 2 provide adequate procedures
to resclve any ssues,

Summary

“This background discussion establishes that the purpose of 1DCFR 56.54(w) is to protect. bealth and safety
in the unlikely event of an accident at 4 nuclear power plant. The mini insurance requi to
assure pogt-accident recovery s based on the estimated stabilization and decontamination costs developed
in NUREG/CR-2601 for two reference plants, Since it is not the Commission’s intent ¢o require more
insurance coverage than is pecessary for these purposes, licensees of smaller reactors have been.granted
exemptions from the full insurance requirement based on plune specific anatyses that-demonstrate lower
cleanup costs. Finally, the NRC retains the authority to establish accident recovery and cleaoup
priorities, regardless of the estimated stzbilization and decontamination costs.

Clearly the development of lower onsite property damage insurance requu'emcms far the PSD plant is
cotisistert with the intant of the regulation,

Assessment

Section 4 of this report developed accident consequence estimates for the four spent fuel storage
configurations that were assessed for this program,

Configuration 1, "Hot Fuel in the Spent Fuel Pool,” postulated rapid zircaloy oxidation of the spent fuel
1ods after the loss of the pool water inventory. The safety hazard analysis (Section 4) has estimated
consequences thal are approximately cqual to a severe core damage accident. Given the potential
magnimde of the consequences, it i5 appropriate that the onsite propesty damage insurance requn'emenrs
of 10CFR 50.54{w) remain fully applicabie for Configuration 1.

Configuration 2, "Cold Fuel in the Spent Fuel Pool,” has sulficiently low decay heat loads such that the
cladding will remain intact even if all spent fuel pool water is ost.  Confipuration 2 considers the
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consequences of a dropped assembly. The Configuration 2 onsite cleanup costs has been estimated at $24
miilion. .

In licu of long term storage in the spent fuel pocl, a permanently shtdown nuclear power plant may store
its Spedkt fuel in an Independent Spent Fuel Storage Installation {ISESD), before, during, and after, the
plant itscif has been decoromissioned. As such, Configmation 3 roust examine the regulacory
requirements for the plant without fuel (similar to Configwation 4) and the ISFSI.. The postulated
arcident for Configuration 3 is a non-mechanistic breach of the ISFSE which damages a singleBWR or
PWR fuel assembly.” The Configuration 3 onsite cieanup cout is estimated 3t $12 million.

Configuration 4, “All Fuel Removed from the Site,” assumes that all spent fuel bas been shipped offsite,
incleding any that might have beep stored in an ISFSI. As discussed in Section 4, the postslated
actidental radioactive releages to the atmosphere during decominissioning do ot pose a significant threat
{o the onsile workers of the public. For the purpose of esiimating onsitz accident ¢leanup costs, the
postulated scenario for Configuraton 4 is the rupture of the borated water storage tank. Approximately
450,000 galicns of slightly tadicactive water is released causing scil contamination. The estimated
cleanup cost is $110 million.

Inservice Inspection and Testing ISY and IST Requirements
Backpround

10CFR50.553, Codes and Standards, require that ASME Code Class 1,.2, and 3 pumps, valves, vessels,
piping, and supports meet the testing and examination requirctaents set forth in Section XT of the ASME
Boiler and Pressure Vessel Code. Each licensee is required to update and submit their ISI and IST
Programs every ien years to the edition and addenda referencad in JOCFR5C.55a¢h), 12 months prior to
the start of the 10 year interval. The initial interval begirs at the issuante of the cperating license.
Section X1 provides testing requirements to verify the operational readiness of pumps and valves and the -
strugtural Integrity of pressure retaining components and their supports.

‘The ISI and IST Programs contain 2 plant-specific list of the applicable components, code classification,
code category, examinations or tests t6 be performed, and the frequency and schedule of examination or
testing. When the code requiremenis are impractical, for instance due to plant design, or would resuit
in a hardship or unusval difficulty without a compensating increass in the level of quality and safety, the
regulations permit alternatives to be used when authorized by the Commission.

“This consequence estimate may not envelope sabotage sceniarios which could conceivably involve a
greater radionuclide release. These scenarios are safeguard. information. The jnformation on radio-
riuclide release (if any) is not available to BNL.
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Assessment

Each licenses is required to determine the ASME Code Ciass 1, 2, and 3 components and prepare and
ISI and IST program for these components, Each pragram is plant specific depending cin the design of
thokplaht and (e classification of components. The classification may be determined bassd on Regulatory
Guide 1.26, NUREG-0800, ¢r the ANSI/ANS Standards N52.1 and 51.1, depending oz the age of the
fant and the agreements made with the NRC. The systems important to the permanenrly defueled plant
are radiation monitoring, fuel buildicg, HVAC, and spent fusl pool cooling cleanup. The ASME Boiler
and Pressure Vessel Codes do not address insruments and vonols such as radiation monitoring. Fuel
building HVAC, and spent fuel pool coeling systenis may e included in the IST programs, depending
on whether they perform a design basis safety-related function, Non-safety related components are Bot
required to bé examined or tested in accordance with the Code. Additionally, some plants may not
include HVAC systems in the ISVIST programis because they do not containi water, steam, of radicactive
waste. : . :

It is recommended- that licensees of permanently shutdowh plants reduce the scope of the 151 and ST
programs to eliminate those systems that do not support spent fuel starage and hendling (including cooling
and cleanup) and HVAC, Although the revised program should be submitted to the NRC, approval is
ot necessary, unless relief requests are revised or added.

Fracture Prevemtion Measures

Background

Sections 50.60, 50.61, and Appendices G and H to Part 50 specify. fracture toughness requirements and
materia! surveillance programs for the reactor coolant pressure boundary of light water reactors. The
iment of these regulations is to maintain reactor coolant pressure boundary integrity by assuring adequate
marging of safety during any condition of normal operation (including anticipated operational
CecuITences).

Assessment

QOnee the permanently shutdown plant has been completely defiseled, the measures Tequired by these

regulations are no longer necessary. These requirements can e eliminated for all spent fuel storage
configurations without impacting the health and safety of the public.
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ATWS Reguirements

Background

= pﬁwﬂ of 10CFR50.52 is to requize improvements in the Jesign and operation of light water sooled
nuclear power plants to reduce the Hkefibcod of RPS fallore following anticipabed operational
ocauirences, This regulation also requires improvements in the capability to mitigate the consequences
of an ATWS event. )

Assessment

Although ATWS can be 2 significant cortributor to operating plant risk, it is pot applicable to
permanently shotdown plants where fuel is stored in subcritical arrays. This regulition can be eliminated
for all spent fuel storage configuratons of the permanently defucled plants withoat impasting public
health and safety. :

Loss of All AC Power Requirements
Background

The loss of all AC pawer requirements Station Blackout Rule is found fn 10CFR50.63. The regulation
requires that all ght water cocled muclear power plants be capable of withstanding 2 complete loss of
AC power for a specified duration and maintain reactar core cooling during that pericd, The NRC intent
is to provide further assurance that a loss of both the offsite and onsite emergency -AC power systems will
not adversely affect public health and safety.

The Station Biackour (SBO) rule was published in the Juae 21, 1988 issuc of the Federal Register
(53FR23203). The supplementary information provided with the rule indicates {hat the prarpose of shis
‘regylation is to explicitly require that nuclear power plants be desigred to nsure that core cooling can
be rmaintained for a specific duration (coping period) withont ansite or offsite AC power. The coping
period can range from two to sixteen hours depending on the plant-specific design and the site
characteristics.

Assessmnent
The ohiective of the rule is to reduce the risk of severe accidents resulting from $BO by maintaining
highly reliable AC electic powet systems ard, 2 an additional defense in depth, assuring that plants can

cope with a loss of all AC power for some period of time. The goal is to maintain the core damage
frequency contribution of SBO to sbout 10°/reactor year.
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Althcugh the rule is oriented toward core damage, the objective of reducing severe accident risk due to
SBO can be applied 10 a permanently defueled plant.

Based on the analysis in NUREG/CR-1353,* a total oss of rpent fuel cooling would allow over 40 hours
ofybolfoff before any spent fuel would be exposed. This time is well in excess of the maximum coping
period Tequired by the rule. The long period before fuel damage occurs allows ample Hime for offsite
power recovery ar fuel pool makenp.” BNL has estimated 3 fuel damage frequency of SE-7 (with credit
for one emergency dissel generator (EDG)) and 4E-3 (oo EDGs credited) for an extended loss of all AC
power.

BNL believes that permanently shutdown nuclear power alants meet the intent of 1DCFRS50.63. For
gonsistency with Reg. Guide 1.155, we recommend that the existing (operating based) SBO plant
procedures and training be revised to reflect the storage of all fuel in the spent fisel pool (Configurations
1 and 2),

The ISFS1 of Configuration 3 should fully conform to the requiremenis of Section 72.122(k), however
sioes all fuet has been removed from the plant (Configurations 3 and 4) the requirements of 10CFR50.63
are not applicable.

Maintenance Effectiveness

Background

The NRC amended its regulations under 10CFRS0.65 to requize commercial muciear power plant licensees
to moniter the effectiveness of mainienance activitles on safety significant plant equipment. The incent

is to minimize ihe likelihood of £aihires and events vaused by the kick of effective maintenance. The rule
will require that licenses: .

«  Perform anmal evaluation of the effecti of the mai prograr.
«  “Asséss the overali impact of monitoring and mainrenane: activities (which require taking equipment
out of service) on the performance of safety fusctions.

The rule will become effective on July 10, 1996,

“Reference & has estimated a 24 hour recovery period for actions that cequire access to the ‘spent fuel
pool. These could include the use of the fire protection system: to provide pool makeup. | Remaote
recovery actions, such as offsite power recovery, are not limited by the auxitiary buiiding radiation
levels and must be accomplished before boiloff exposes the fuel.
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Assessmeni

Section 50.65, paragraph b (scope of the menitoring program) inchudes safety-related structures, systems,
and components that are relied upen to remain funcrional during and after design basis evenis to prevent
or mAtighte the consequences of accidents that could result in potendal offsite exposure comparable w
10CFR Part 100 guidelines. Also included within the scope of the maintenanee effectiveness program
are non-gafety related strucrires, systems, and companents (S5Cs) that are relied wpon to midgate
accidents. Furthermore, draft regulatory guide DG-1001 [DG-1001, §/1/89] clarifies the scope of the
rule as including "SSCs in the balance-of-plant that would sigrificantty impact safety or security,*

Using the draft regulatory guide and other industry guidaace -each licensee will develop a prescriptive
mainiengmes effectiveness program to meet the intent of the rale.

Plants that have formally ceased operations prior to July 16, 1976 (the effective date of the rale} are not
expected to have implemented a maintenance effectiveness program. It is recommended that these
facilities be exempted. from the requirements of the rule.

Plants that cperate after July 10, 1995 shouid have a mainienance effectiveness program in place. The
seope of the program will vary from plan-to-plant based on plant-specific design and opersting attributes.
When a plant is permanently shutdown many of these structures, systerns, and components can be
removed from the maintenance effectivencss program. For these plams, the scope of the maintenance
effectiveness program can be reduced to reflect the permanemly sindown plant configuration, ie., it
would only apply to the structures, systems, and components nscessary to sepport safe fuel storage in the
spent fael poel {Configurations 1&72).

‘The requirements of Section 50.65 are not applicable to spere fuet storage Configurations 3 and 4.
Periodic FSAR Update Requirements
Backgrotmd

10CFR50.71(e) requires NPP Ticensees to file FSAR revisions annually or six months after each refueling
outage (provided the interval between suceessive updates to the FSAR does not exceed 24 monthsy. The
updated FSAR shull "mclude the effect of afl changes made in the facility or procedures described in the
FSAR all safety evaluacdons performed by the licenses either in support of requesteq icense amendments
or in support of conclusions that changes did not involve an unreviewed safety question all analyses of
new safety issues performed by ot on bebalf of the licenses at Commission request.”

“The NRC position on the continued applicability of 50.71(¢) tu permanently shatdown plants appears to
be evolving. ~Schedular exemptions from 50.71(z) have been issued to PSD licensees in the past.
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However, more recently, the Yankee Nuclear Power Station received an exemption from the FSAR )
updatz requirements

Assesyment

4 » . )

After a decision to petmanently shutdown a facility has béen formalized with the NRC, a licensee may
begin making extensive changes to plant structures, systems, and compooents that are mo longer
necessary. Each of these changes will require a 50.59 safety evaluation which in turn requires a FSAR
review. The continuante of the FSAR update requirement will provide a somewhat current plant
reference source for future safety evaluations and will also continue to serve as a heensing document.
In the supplemental information provided s part of the Final Rule [45FR30614, May 9, 1980] the scope
of the rule was specifically extended to include cider plants without FSARs including the Indian Paint
1 and Humbaldt Bay plants that were permanently shutdown at the time. In addition, wenote the
periodic” FSAR update requirements for [SFSIs, a passive storage system, withiout the support systerns
requited for foel storage in the spent fuel pool. It is recammended that the FSAR npdate requiremenits
of 50.71(¢) be maintained for all speat fuel storage configurations, with schedular exemptions as
AeCEssaTy to ercourage a tinely submittal that documents the plant at major decommissioning milestones.
However, the scope of the document js expscted to be red uced to reflect the decommissioning process,
i.e., the removal of plant systems, structures, components, and procedures, that are o longer necessary
from a health and safety perspective. The ISFSI update requitements of 70.72 remain, although for -
consist=ncy, a bienaial updaie period should be considered.

Training and Qualification of Nuclear Power Plant Personnel
Background

1a 1993 the NRC amended its regulations {58 FR 21904, 4/26/93] to require that each applicant and each
holder of a license to cperate a muclear power plant eslablish, implement, and maintain a training
program. The new requirement, 10CFR 50.320, uses a systems approach to mraining to-ensure nuclear
poiver plant personinel will be qualified to operate and mainfain the facility in a sefe manner for all moades
of operation.

The rule requires training and gualification of the following nuclear power plant persoonel:
+ Nop-licensed operator

+ Shift supervisor
= Shift technical advisor

*10CFR72.70 currently requires an anmual FSAR update for 1SFSI licensess, The similar requiremient
for Part 59 licensees was revised from an annual to a refueling ontage basis not to exceed 24 months.
(STFRIDISI, 8/21/92).
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* Instrument and control technician
* Electrical maintenance personnel
* Mechanical maintenance personnel
* Radiological protestion tachnician
# ¢hemistry technician
* Enghneering support personnai

Licensed operators, such as eontral room eperators and sepior sontrol Toom operators, are not covered
by this rulé and will continue 1o be covered by TOCFR Part :35. Because soms senior control room
operators may aiso be shift supervisors, only those aspects. of training related to their shift supervisor
function are covered by this rule. ’

As part of the public comments ta the proposed Rule, several ommenters recommended that facilities
undergoing decommissioning, where all fuel has been permanertly removed from the reactor vessel, or
those with a possession oaly Licensee, not be subject to this Fule. The Commission disagreed, stating
that the provisions of the Rule are applicable to all Part 50 Li The issi intained that
the systems approach to training embodied in the Rule will ensure that training programs are revised to
reflect changing plant conditions. Permanent changes to the plant (i.e., decommissioring) that make some
or all of the existing trzining programs unnecessary can be addressed by the exemption process. Since
the: public risk associated witl the permanently stitdown nectear power plant i associated with the spent
fuel, it is racc ded that the requi of 50.120 continte for Configurations 1 and 2 for only
those personnel that are responsible for fuel handling and the condnued safe storage of the spent fuel.

As shown in the safety hazard analyses of Section 4, afier the spent fuel has been moved to an ESFSI or
offsite, the risk to the public is negligible. The traiming and qualification requirements of 50,120 ¢an
thercfore be removed for Configurations 3 and 4.

Material Contrel/Accounting of Special Nuclear Material (including US-IAEA Agreement
G

RBackground

Pant 70, Sections 51 and 63 provide general material balance, inventory, recordkeeping, and stams report

requiremems thar are applicable to nuclear power reactors. Sectlon 53 refers o 10CFR74.13(a) and

75.3% which provide addirtional detatled material status report requirements including reporting form

numbers and subminal dares.

Independent spent fuel storage installations have similar requireseats as specified in 10CFR72.72, 72.76,
and 75.35.
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Assessment

The material contral and accounting requirements of Parts 70, 74, and 75 remain fully applicabie for
permanently shutdown plants in spent fuel storage Configurations 1 2nd 2. Licensees in Configurations
3 #howld be exempted from the Section 70.51 and .53 and, as applicable, Part 74. Material accounting
requirements will teinain for the ISFST ender Parts 72 and, as ap"pliuhle, Part 75. If all foel i5 removed
from the site, the material control and accounting requirements of Part 7¢, and all of Parts 74 and 75 are
not longer applicable.

Financial Protection Requirements
Background

The financial protection requirements for large nuclear power plants” are found in Part 140 of 10CFR.
At the present time, paagraph 140.11(a}4) requires a primary layer of financial protection of $200
miltion. A secondary layer of financial protection is also mandated. This is an industry retrospective
rating plan providing for deferred premiuin charges equa o the pro rate share of the pubfic liabitiry.
claims and ¢osts, Undér this plan, the current maximum deferred premium charges for each nuclear
reactor which is liceased to operate is $75.5 million with respect to any nuclear incident.™ No more than
$10 million per incident is required in a calendar year, The total financial protection for any incident
wonld equal the primary layer of 5200 million ptus the secondary layer of $75.5 million tuncs ‘the number
of reactors covered, or in ¢xcess of 38 bﬂhml

This liability ifsurance covers claims resuiting from a muclear incident or a precautionary evacuation.
In addition to accidents involving offsite refeases, public evacuation and fand contamination, the insurance
covers lizbilicy arising from power plant effluents, storsge and transpertation of spent fuel,™ and
radigactive waste materials. [ncluded in the insurance coverage are defense costs for claims settlement.

10 CFR Part 140 was established in 1957 pursuant to Section 170 of the Atomic Energy Act of 1954,
mﬂmoﬁly called the Price-Anderson Act. One of the purposes of the Act was to protect the public by
assuring the availability of funds for the payment of claims arising from a catastrophic miclear incident.
‘The Act required the AEC's reactor licensees to furmish financial protection (in the form of nuclear

® i.e., & nuclear reactor facility that is designed for produeng 100,000 electrical kilowatts or more.

= plus any surcharge assessed under subsection [70o (IXE) of the Atomic Energy Act of 1954, as
ameaded.

“ The labilities and indemnification requirements associated with the transfer of speat fuel from the
licensee to the Department of Energy will be evaluated on 2 case by case basis at a future time when
spene fuel is shipped to a repositery.
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liabiiity insurance or the equivalent) to cover public liability claims against the licensee and all athers who
might be liable for a nuclear incident. A second majar provision required the AEC to indemnify the
licensee and al! others who might be liable in the amount of $500 miliion over and above the financiai
progcﬂgn tequired. The Act also limited the Liability from a ruelear incideat to the sum of the financial
protecrion tequited plus the ARC's indemnity. For large reactor Yicensees this resulted in a Statarory
liability limit of $560 million. The Act had similar provisions for certain licensees not operating reactors
and to cerrain AEC contraciors.

The financial protection requivement for large noclear power plants was {and remains) the maximum
amount of liability insurance available at a reasonzble cost and on reasomable terms from private sgurces.
The amoant was ariginally $60 miltion. The required amount. has bean increased in step with incteases -
in the amount of privately available auclear energy liability insurance. The current requirement for this
primary lasyer of insurance is $200 million. Other licensees generally have lesser financial protection
requirements which consider type, size, and location of the ficensed activity and “other factors pertaining
to the harard.”

In 1975, the Price-Anderson Act was modified and extended untl 1987 {Public Law 94-197). This
amendmext established a secondary layér of insurance by requiring that a rewospective premium of $2
to $5 million e established for large muctear power plants, Part 140 was revised (42FR 46 1/3/77) 10
establish a retrospective premium of §5 million per facility per incident. The NRC chose the $5 million
Ievel because such a premivm would not present an undue burden on any size utility. Moreover, since
the $5 million requirernent was the highest altowed by Public Law 94-197, it would result jn the
maximum financial protection available to pay public lisbility elahms.

In 1988, Public Law 100406 modified and extended the Price-Andersan Act to the year 2002. The
retrospective preminm was increased 1o $63 million per reactor per incident. This Jimit was subsequentiy
mcreased to $75.5 million (58FR 42851 8/12/93) by Section t of the Act, based on the consumer price
index change since 1983,
1 0s

This discussion of the offsite tiability insurance requirement has established that one intent of the Price-
Anderson legislation is to protact the public by ensuring that imely compensation is available in the event
of claims arfsing from a catastrophic nuclear incident. - Unfike the qusite properiy damage insurance
requirement, the offsite liahility levels as mandated by Cangress do nat a.ppea: © have an explicit
technical basis.

The primary insurance requirement, presently at $204 miflion, is based on the maximum amount of
ligbiliry insurance availsble from private sources. Similarly, there does not appear to be an explicit

technical basis for the secondary layer retrospective premiom of $75.5 million per reactor.

Altheugh the permanentty shutdewn nuclear power plant has a lower pablic risk, many activitics that have
the potential for public liability claims will continue until all radioacrive materials are removed and the

B-17 NUREG/CR-6451



181

Appendiz B

site is released for unrestricted access. This implies that the offsite Labilicy insurance Tequirement shonld
continue although, for most configurations a’ lower requirement shouid suffice.

Assessmens

There are three major considerations that are germane o (his offslte ligbility assessment, Each is
disctissed below:

* The Relationship of Actident Probability to the Liability Insurance Reguirements

One purpose of the Price-Anderson Act was to protect the public by assuzing the availability of funds for
the payment of claims ariging ﬁ‘om 4 catastrophic nuclear incident. Probabilistic Rmk Assessments

{PRAs) provide a mechanism to the relaet ip- of accident freqy and [

for a glven enterprise. Full perwer PRAs of nuclcar power plants show increasing musequcmes with -
d ing accident fi ies. ‘The accident consequences can be used to determine Tability insurance
levets. .

Atthough Congress did not explicitly state its intent when specifying or amending the Price-Anderson Act,
some jnferences can be drawn from a review of the hearing transeripts.

On March 3, 1976, shortly after the Price-Anderson Amendments Agt of 1976 (Public. Law 94-197) was
adopted, the Joint Committee on Atomic Energy held a hearing to consider whether the financial risk to
utitities under the Price-Anderson system should be incteased.’ The bearing franscript provided the
following insights:

From the prepared statement of Larry Hobart, Assistam General Manager, American Public Power
Association (p. 34)

Pubhc Law 94-197 was the result of extensive committee hearings and vigoraus Cangresswrm[
& eending aver a two-year period. During Congressional consideration of the legislation,
the Bevel of financial risk to be imposed on electric wtilities was the major facus of attention.
Testimony was loken on a variety of approaches to the question, The range of retrospective
premiums provided under current kew is the end-product of thar very detailed examination.

The decision by Congress took into account the concliusions of this committee relative to risk 1o
the public, including evaluarion of the findings of the study *Ar Assessment Accident Risks in U.S.
Conuniercial Nuclear Power Plants " prepared under the direction of Dr. Norman €. Resmussen
of the Massachicsens Instinge of Technalogy. The committee stated in ity report of November 13,
1975, on this legislation that: “Insofar as the amoun: of financial protection for the public is
concerned, both Dr. Rasmussen testitnony before the joinr Comminiee last vear-and the final report

NUREG/CR-6451 B-28



182

affirm thar the toref of public and private indermnity provided for by this bill is adequate to cover
any credible accident which might occur.”

As part ,:‘)f the general discussion, committee member representative Joho B. Andersen of Hlingis stated
[ 0H

One further comment on the question of the $560 miltion fimit on liability. We did have some
testimony before Joint Commitiee when we considered the gxtension of Price-Anderson 1o the
effect that thiz would afford protection for about 96 percens of all the accidenss thay might occar.

In other words, that 96 percenr of the probable accidents thot coutd occur would be below the
extent of the limits imposed on Habiliry under this standz and the kind of cocident that would
exceed that amount wewld be ane thar would probably eocur once in avery 5,000 years and tha
as the pool floats upward, & it will do under the legistation, as [ know the Senator is aware, to
about 31 billion by 1985 this would include 99 percent of al! aecidents that might occur. In other
words, aecidents ther would exceed thar $1 bitlion would Iikely ocour orce in 10,000 years.

The witness, Senator Charles. H. Percy from Illinois responded in part,

The committes Was very wise to establish through the Raswaussen report the foct that she risks are
rekatively low. We needed some means af bringing it down fram a 10,000-year span to wha we
can really comprehiend in reloation to our own insurance poiicies. We don't kave to be concerned
about 10,000 years so much as the probability of an gecident oceurving once In 10,000 chances
in 1 year or once in @ thousend chonces in 10 years. The Rasmussen study shows shat when 100
reacrors are on line, tha probabiiity over @ 10-year pericd of an accident with 3900 million in
propery damages, a 2,000 square mile deconwrinarion aves, a 130 square miile relocarion area,
JOG early ilinesses and total health effects aver a 30 years of 5,100 latent cancer demhs, 42,000
tyroid nodules and several hundred genetic defecs, is one in a thousand.

S48
Gn the basis of this testimony we can extrapolate that the frequensy (F) of a release resulting in the stated
COnSequences is:

F/ reactor year x 100 reactors x 10 years = 1.0E-3, therefore:
F = 1.0E-6/reactor year

These statements (and the intent of the Joint Commities) can be intespreted two ways:

The intent of the committee was o ensure that the primary and secondary fayers of financial
indemnity will afford protection for about 96 to 99 percent of the accidents that might occur.
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2. The intent of the committes was to determine a eredible accident frequency, and establish indemniry
levels based en the estimate consequences of that credsble accident.

For the purposes of operating power teactors these two imerpretations have the same outcome.  However,
fo thg PSD plant they can produce disparate resules, when the release frequency distribution is different
from the fuli power operation of a nuclear plant. For example, if a release frequency ranged hetween
1E-7 and IE-10, with 1E-9 and greater comprising 99 percent of the total frequency, interpretarion
mumber 1, would require the financizl protection levels based on 2 1E-9 accident. However,
interprecarion pumber 2 would not require any liability insurance.

Tt is likely that Congress implicitly assumed a credible accident frequency (interpretstion number 2). We
believe that the iment of Congress in establishing a retrospective premium in the range of $2 to $5 million -
was to ensure that adequate funds were available o cover any credible accident that might occur, That
leve! of fucds appears to be $1 billion. The iated “credible™ accident frequency is about 1E-6 per
Teactor year.

The release frequency estimates for the spent fuel storage configuration representative accident sequengces
are provided in Section 3. The release frequency for the Configuration | accident is in the E-6 range for
Doth BWRs and PWRs. The spent fuel assembly drop {Configuration 2) is 3E~% events per year. The
ISFS] refease frequency {Configuration 3) of 6E-6 events per year is from an EPRI study, 'However, as
discussed in Section 3; it is our judgement that this frequency is overstated by at least two oxders of
magnitude. The estimated release frequency is approximately 3E-7 events per year.'The Configuration
4 scismically induced borated water storage tank (BWST) rapture has been estimated at 2E-7 events per
year. . :

Table B.2 A Comparison of Consequence Estimates

“Latent. i "Cnurleqme_l_!_: Total O;rshe,i
|| Fataligies | Fatarities Land -] Costs
Configuration 2 Q p2 4000 .08 a0 neg
Configuration 3 0 0.2z GO0 0.472 0.0002 neg
™1 2! [} 0.4 ~ 2000 G.100 0.00 neg’

1. TMI 2 accident information is from the Rogovin Report (Ref. 12)
2. Established based on milk and vegation sampling esults reported in Reference 12, All samples were
well under EPA protective action levels.
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* The Relationship that Accident Consequence Caladations Have £6 Actual Liability Expenses

Conseguence codes such as the MELCOR Accident Consequence Code System (MAACS) are used to
estimate the onteomes of radiclogical accidents in terms of healh effects, population dose, and economic
cost 1¥*appears that one bases of the offsite liablity requirement for large power reactars i5 20 estimate
of accident consequences. However, these calculations are not necessarily representative of actumal
experiencs.

For example, Table B.2 presents the consequence estimates for (onfigurations 2 and 3 using the MAACS
Code. The Three Mile Island Unit 2 accident dat is also provided for comparison. The table sherws that
the T™I 2 offsite health and economic consequences are gimilar to the estimates for Configuration 2 and
3. Yet, as of 1993, 360 million has been awarded setilement of claims arising from the TMI 2 accident.
A significant oumber of claims were still unsettled as of 1995.%

There clearly is a disparity between the expectsd consequences and the public’s perception of an accident.
The Rogovin Report™ recognized this stating: .

In cur view, the fact that there willbe no adverse radiation healih effects, or very mirimal effects,
Jrom the Three Mile Istand accident hax not been clearly understood by the public. it is clear to ux
that the public misconcepiion about the risks associaed with the ecteal releases megsured during the
accident, ar wetl as abour the risks associated with nuclear power plants generally, has been due to
a failure to convey credible information regarding the actual risks in ar understandable fashion to
the public. ’ :

Despite significant education efforts, the majority of the public is not comfortable with nuslear power.

In alf likelihood, the public mistrost of all things nuclear will centinue for the foresesable future. In this
. environment the public reaction to reladvely minor ingidents will be exacerbuted, {e.g., precautionary

evacuatien) and result in economic consequences that are far in excess of code predictions.

TS

*  The PriceAnderson Requirements for Non Qperating Reactors and [SFSIs

Section 170 of the Atomic Energy Act,” Part a requires that:
“Each licensee issued under Becrion 103 or 104 and each construction permit issied under Section
185 shall, and each licensee issued under Section 53, 83, or 81 may, for the public purposes cited

in Sectior 2.1, have a5 a condition of the license 4 requirement that the licenses have and maintain
Sfinanciat protzction af such type ard in such emownts o the Nuclear Regularory Commission (in this

*Corfimdnly known as the Price-Anderson Act.
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secrion referred 10.a5 the "Comunission”) in the exercise of i licensing and regulaiory authority and
responsibility shall reguire...” (emphasis added)

The NRC must requirs financial protection for licensees issued under Sectian 103 (commercial licenses),
Section, 104 (medial therapy and research and development) and for eonstruction permits and operating.
licenses under Sectlon 185, Section 170h gives the Commission the autherity 10 requite less than the
maximum amount of primary financial protection, in consideration. of other factors including, the type,
size, and locations of the licensed activity, However, the Act specifies primary and secondary insurance
amounts for facilities designed for producing substantial amount of electricity. Finznetal protection is
oot mandated for Sections 53, 63, and 8! which addresses the domestic distribution of: special puclear
material, source material, and byproduct material, respectively.

There has been significant debate regarding the applicability of Section 170 to permanently shutdown
facilities, After a sufficieat cooling period such that there is no longer the threat of tapid zircaloy
oxidation, the aceidents that eould be associated with the PSD facility have significantly reduccd

 consequences. Cascs can be made for removing the offsite liability insurance requircment or continging
it with lesy than the aximum amount required for the permanently shutdown facility,

Section 4 of this report developed Tident ex i for the four spent fuel storage

q

configurations that wete assessed for this program,

Configuration 1, "Hot Fuel in the Spent Fuel Pocl," postulated rapid zircaloy oxidation of the spent fuel
rods after the loss of the pool water inventory. The safety hazard analysis has estimated conseguences
that are approximately equal to a severe core damage accident.

Configuration 2, "Cold Fuel in the Spent Fuél Pool,™ has sufficiently low decay heat loads such that the
cladding will remain intact even if all spent fuel pool water is.lost. Configuration 2 considers the
consequences of a dropped assembly. The safety hazard analysis, as discussed in Section 4 of shows
negligible offsite costs.
k1 L3

In liew of long term storage in the spent fuel pool, a permanently shutdown nuclear power plant may store
its spent foel in an Independent Spent Fuel Storage Installetion {ISFSI), before, during, and after, the
piant itself bas been decommissioned. As such, Configuration 3 must examine the regulacory
requirements for the plant without fuel (similar to Configuration 4) and the 1SFS1. The posmulated
accident for Configuration 3 is a breach of the ISFSI which damages 2 single BWR or PWR fuel
assembly.” The estimated offsite cost is negligible

“This consequence estimate may not envelope sabotage scenarios which could concsivably invalve a
greater radioruclide release, These scenarios are safeguard information. The information on
radionuclide release (if any) is not available o BNL.
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Configuration 4, “All Fuel Remaved trom the Site,” assumes that all spent fuel has been shipped offsire,
including any that sught have been stored in an ISFSL  As discussed in Section 4, the postulated
accidenral radicactive releases to the atmosphere during decommissioning do not pose a significant threat
to the onsite workers or the public, For the purpose of estimating onsite accident cleanup costs, the
postulased scamarie for Configuration 4 is the rupture of the borated water storage tank, Approximately
450,000 gallons of slightly radicactive water is released causing onsite soil contamination and potential
contamination of the water table. BNL has performed calculations that indicate tritiom leveis will be
below the maximmurm concentration limit for drinking water 3t the site boundary. Ofsite remediation has
not been considered and agatu offsite costs are considered to be negligible.

Given the potential magnitude of the consedq it is appropriate that the offsite liability tnsurasce
requirements of [QCFR Part 140, both the primary and secondary levels, remain in place for
Configuration 1. :

The incurance ions for the ining cocfigurations are not as straightforward, Quatitative
justifications can be made for anywhere from $0 to $200 millica,

Since the analyses show minimal ofisite conseq a case can be made for eliminating the offsite
{tability requirements for Configurations 2, 3, and 4. Aay bBability awards should be minimal zad the
licenses should be able to pay those awards in & timely manner, thereby satisfying the intept of the Price-
Anderson Ast.

Conversely, the $200 million figure recognizes the possihility of a farge suit for alieged damages due
to routine, iow level radioactive effluents from the plant during decommissioning.

All things considered, a $100 million offsite Liability insurance requirement is a reasonable compromise
for the permanently shutdown plant. The TMI 2 experience has shown that significant judgements can
be awarded, despite pegligihle offsiie consequences. It is also recommended that these plants be aliowed
10 withdraw from the secondary level of protection. In addition, the exemption process could be used to
justity 18wer plant specific requirements, as deemed appropriate.

For the independent spent fuel storage instatlations (ISFSIs) that are not covered under an existing site
policy, it is acknawledged that & lower liability limit coold be justified. The passive nature of the
imstallation, and the expecied lack of radioactive effluents, routine or otherwise, conceivably resuits ic
fess fiabilicy exposure.
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Annual Fees for Licensees
Background

Pag 121 of 10CFR, "Annual Fees for Nuclear Power Reactor Qperating Licenses,” was published on
Septzmber 18, 1986 [SIFR33224] as 2 final rule. The rule assessed an'annual fee for FY 1987 for every
power reactor licensed to operate. The annual fee was instituted to comply with the statutory mandate
of the Consolidated Omnitus Budget Reconciliation Act of 1985, The szope of this section was expanded
[56FR31472, 7/10/91] 16 inclade ather entities including nonpower reactors, materials licensees, part 72
ISFSI licensecs, fuel facilities, etc., in response to the cungressional mandaie requiring the NRC 1o
recover approximately 100% of its budget autharity in FY 1991 and the four succeeding years. In the
Responses to Comments, Section D, Specific Fee Issues of the Final Rule, the NRC responded to the
issue of annual fees for shuidown plams. Two commentsrs had indicated that charging the full anmual
power reactor fee was not fair because certain costs allocated to all power reactors were not applicable
to permanémly shusdown pladts. The Commission responded that the proposed rule excluded power
reactors with 2 POL from the FY 1991 fee base. This waiver was extended and remains in effect for
FY9s.

Assessment

The NRC is required to recover approximately 100% of its budget authority. The licensing and
inspection fees assessed under Pant 170 recover the cost of providing individually identifiable services
to specific applicants for, and holders of, NRC iicenses and approvals. Part 171 provides for the .
recovery of NRC budgeted costs for generic regulatory activities for each class of licensee.- For example,
the generic setivities associated with power reactor licensees include: reactor decommissioning, license
renewal, construction permit, and operating license reviews. Also. included are generic costs such as the
Incident Response Center and cartain other NRC effonts that can support other Licenseas, but are primarily
established for the power reactor licensee, Costs attributable to types of licenses other than power
reactors (i.e., part 72 licensees} consists of generic regulatory costs and other cosis not recgverable under
Part 170, including miemaking, upgrading safeguards requirements, modifying the standard zeview plans
and developing inspection programs.

Permanently shutdown pewer reactor licensees continue to 1equire NRC services, although not to the
extent of a full power licensee, It is recommended that the Part 50 licensees, auihorized to possess but
ot operate a nuclear power reactar bo assessed as a group for the NRC services that are to be pravided.
If the appropriate fees cannat be accurately assessed at thir time, perhaps a fee that is equivalent to the
annual ISFS! fee can be instituted.

“or with a formal NRC order prohibiting placing fuel back in the resctor vessel.
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