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SUBJECT:  EIS Scoping Process for Pilgrim Nuclear Plant License Renewal
Proceeding, 71 Fed. Reg. 19,554 (April 14, 2006)

Dear Madan/Sir;

On behalf of Massachusetts Attorney General Thomas F. Reilly, we are writing to submit
comments on the proposed scope of the supplemental Generic Environmental Impact
Statement (“Supplemental GEIS”) for the renewal of the Pilgrim nuclear power plant
operating license. The Attorney General seeks consideration in the Supplemental GEIS
of the environmental impacts of a severe accident in the Pilgrim fuel pool, including
accidents caused by equipment failures, natural disasters, and intentional malicious acts.
The Attorney General also seeks consideration of a reasonable array of alternatives for
avoiding or mitigating the impacts of a severe pool fire, including combined low-density

pool storage and dry storage of spent fuel. |

The technical grounds for the Attorney General’s request are discussed in detail in the |
enclosed Hearing Request, submitted to the Commission on May 26, 2006." The Hearing ‘
Request also discusses the basis for the Attorney General’s position that the analysis he
seeks is required by U.S. Nuclear Regulatory Commission (“NRC”) regulations and the

National Environmental Policy Act (“NEPA”).

In addition, we wish to draw your attention to a recent decision by the U.S. Court of
Appeals for the Ninth Circuit, in which the Court ruled that the Commission’s rationale
for refusing to consider the environmental impacts of intentional malicious attacks

! Massachusetts Attorney General’s Request for a Hearing and Petition to
Intervene With Respect to Entergy Nuclear Operations Inc.’s Application for Renewal of
the Pilgrim Nuclear Plant Operating License, etc. (May 26, 2006) (“Hearing Request”).
The Hearing Request is now pending before the Atomic Safety and Licensing Board.
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In addition, we wish to draw your attention to a recent decision by the U.S. Court of
Appeals for the Ninth Circuit, in which the Court ruled that the Commission’s rationale
for refusing to consider the environmental impacts of intentional malicious attacks
against nuclear facilities, as set forth in Private Fuel Storage (Independent Spent Fuel
Storage Installation), CLI-02-25, 56 NRC 340 (2002) (“PFS"), fails to meet NEPA’s
reasonableness standard. San Luis Obispo Mothers for Peace v. Nuclear Regulatory
Commission, No. 03-74628 (June 2, 2006) (“Mothers for Peace”). A copy of the
decision is enclosed. The Mothers for Peace decision constitutes a significant precedent
that supports including the environmental impacts of intentional malicious attacks on the
Pilgrim pool within the scope of the Supplemental EIS.

Sincerely,

%Curran

MeHhe., Brock [Dc

Matthew Brock, Assistant Attorney General
Environmental Protection Division

Office of the Attorney General

One Ashburton Place

Boston, MA 02108

Enclosure: As stated
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OPINION

THOMAS, Circuit Judge:

This case presents the question, inter alia, as to whether the
likely environmental consequences of a potential terrorist
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attack on a nuclear facility must be considered in an environ-
mental review required under the National Environmental
Policy Act. The United States Nuclear Regulatory Commis-
sion (“NRC”) contends that the possibility of a terrorist attack
on a nuclear facility is so remote and speculative that the
potential consequences of such an attack need not be consid-
ered at all in such a review. The San Luis Obispo Mothers for
Peace and other groups disagree and petition for review of the
NRC'’s approval of a proposed Interim Spent Fuel Storage
Installation. We grant the petition in part and deny it in part.

I

The NRC is an independent federal agency established by
the Energy Reorganization Act of 1974 to regulate the civilian
use of nuclear materials. Intervenor Pacific Gas and Electric
Company (“PG&E”) filed an application with the NRC under
10 C.F.R. Part 72 for a license to construct and operate an
Interim Spent Fuel Storage Installation (“Storage Installation”
or “ISFSI”) at PG&E’s Diablo Canyon Power Plant (“Diablo
Canyon”) in San Luis Obispo, California. The NRC granted
the license. The question presented by this petition for review
is whether, in doing so, the NRC complied with federal stat-
utes including the National Environmental Policy Act of 1969
(“NEPA™), 42 US.C. §§ 4321-4437, the Atomic Energy Act
of 1954 (“AEA”), 42 U.S.C. §§ 2011-2297g, and the Admin-
istrative Procedure Act (“APA”), 5 U.S.C. §§ 551-706.

NEPA establishes a “national policy [to] encourage produc-
tive and enjoyable harmony between man and his environ-
ment,” and was intended to reduce or eliminate environmental
damage and to promote “the understanding of the ecological
systems and natural resources important to” the United States.
Dept. of Transp. v. Pub. Citizen, 541 U.S. 752, 756 (2004)
(quoting 42 U.S.C. § 4321). The Supreme Court has identified
NEPA’s “twin aims” as “plac[ing] upon an agency the obliga-
tion to consider every significant aspect of the environmental
impact of a proposed action[, and] ensur{ing] that the agency
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will inform the public that it has indeed considered environ-
mental concerns in its decisionmaking process.” Baltimore
.Gas & Elec. Co. v. Natural Res. Def. Counsel, Inc., 462 U.S.
87, 97 (1983).

Rather than mandating particular results, NEPA imposes on
federal agencies procedural requirements that force consider-
ation of the environmental consequences of agency actions.
Pub. Citizen, 541 U.S. at 756. At NEPA’s core is the require-
ment that federal agencies prepare an environmental impact
statement (“EIS”), or:

include in every recommendation or report on pro-
posals for legislation and other major Federal actions
significantly affecting the quality of the human envi-
ronment, a detailed statement by the responsible offi-
cial on—(i) the environmental impact of the
proposed action, (ii) any adverse environmental
effects which cannot be avoided should the proposal
be implemented, (iii) alternatives to the proposed
action, (iv) the relationship between local short-term
uses of man’s environment and the maintenance and
enhancement of long-term productivity, and (v) any
irreversible and irretrievable commitments of
resources which would be involved in the proposed
action should it be implemented.

Id. at 757 (quoting 42 U.S.C. § 4332(2)(C)).

As an alternative to the EIS, an agency may prepare a more
limited environmental assessment (“EA”) concluding in a
“Finding of No Significant Impact” (“FONSI”), briefly pre-
senting the reasons why the action will not have a significant
impact on the human environment. Id. at 757-58 (citing 40
C.F.R. §§ 1501.4(e), 1508.13). If, however, the EA does not
lead to the conclusion that a FONSI is warranted, the agency
remains obligated to prepare an EIS. Id. at 757.
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While NEPA requires the NRC to consider environmental
effects of its decisions, the AEA is primarily concerned with
setting minimum safety standards for the licensing and opera-
tion of nuclear facilities. The NRC does not contest that the
two statutes impose independent obligations, so that compli-
ance with the AEA does not excuse the agency from its
NEPA obligations. The AEA lays out the process for consid-
eration of the public health and safety aspects of nuclear
power plant licensing, and requires the NRC to determine
whether the licensing and operation of a proposed facility is
“in accord with the common defense and security and will
provide adequate protection to the health and safety of the
public.” 42 U.S.C. § 2232(a).

The NRC is not, however, required to make this determina-
tion without assistance; federal law provides a framework for
hearings on material issues that interested persons raise by
specific and timely petition. 42 U.S.C. § 2239(a); 10 C.F.R.
§§ 2.308-.348; 5 U.S.C. §§ 551-706. The initial hearing is
held before a three-person Atomic Safety and Licensing
Board (“Licensing Board”). 10 C.F.R. § 2.321. The Licensing
Board’s findings and decision constitute the agency’s initial
determination, although a party may file a petition for review
with the Commission within 15 days of the Licensing Board’s
decision. 10 C.F.R. § 2.341. If the petition is granted, the
Commission specifies the issues to be reviewed and the par-
ties to the review proceedings, 10 C.F.R. § 2.341(c)(1), and
renders a final decision. 10 C.F.R. § 2.344. A party may then
petition this court for review of the Commission’s final deci-
sion. 28 U.S.C. § 2344.

II

With this general statutory background, we turn to the facts
underlying the petition for review. On December 21, 2001,
PG&E applied to the NRC pursuant to 10 C.F.R. Part 72 for
a license to construct and operate a Storage Installation at
Diablo Canyon. The Storage Installation would permit the
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necessary and on-site storage of spent fuel, the byproduct of
the two nuclear reactors at that site. PG&E expects to fill its
existing spent fuel storage capacity at Diablo Canyon some-
time this year. Therefore, unless additional spent fuel storage
capacity is created, the Diablo Canyon reactors cannot con-
tinue to function beyond 2006.

PG&E proposes to build a dry cask storage facility. The
basic unit of the storage system is the Multi-Purpose Canister
(“Canister”™), a stainless steel cylinder that is filled with radio-
active waste materials and welded shut. The Canisters are
loaded into concrete storage overpacks that are designed to
permit passive cooling via the circulation of air. The storage
casks, or the filled Canisters loaded into overpacks, are then
placed on one of seven concrete pads. The Storage Installation
would house a total of 140 storage casks, 2 more than the 138
projected to be required for storage of spent fuel generated at
Diablo Canyon through 2025.

On April 22, 2002, the NRC published a Notice of Oppor-
tunity for Hearing. Under the regulatory scheme, interested
parties could then request a hearing or petition for leave to
intervene. 10 C.F.R. § 2.309(a). A written hearing request,
which must contain the contentions the party wants litigated
at the hearing, will be granted if the petitioner has standing,
and has posed at least one admissible contention.' /d.

On July 19, 2002, the San Luis Obispo Mothers for Peace,
a non-profit corporation concerned with Diablo Canyon’s

'In order to be admissible, a contention must: be set forth with particu-
larity, 10 C.F.R. § 2.309(f)(1); provide a specific statement of the disputed
issue of law or fact, 10 C.F.R. § 2.309(f)(1)(i); provide the basis for the
contention, 10 CF.R. § 2.309(f)(1)(ii); demonstrate that the issue is within
the scope of the proceeding, 10 C.F.R. § 2.309(f)(1)(iii); demonstrate that
the issue is material to the findings the NRC must make, 10 C.F.R.
§ 2.309(f)(1)(iv); provide supporting references and expert opinions, 10
C.F.R. § 2.309(f)(1)(v); and provide sufficient information to show the
existence of a genuine issue of law or fact, 10 C.F.R. § 2.309(f)(1)(vi).
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local impact, the Sierra Club, a non-profit corporation con-
cerned with national environmental policy, and Peg Pinard, an
individual citizen, (collectively “Petitioners”) submitted a
hearing request and a petition to intervene, asserting conten-
tions for admission.

In Licensing Board Proceeding LBP-02-23, 56 NRC 413
(“LBP 02-23”), the Atomic Safety and Licensing Board
addressed the admissibility of the July 19 petition’s five Tech-
nical and three Environmental Contentions.> One Technical
Contention, TC-1, dealing with the state of PG&E’s finances,
was deemed admissible; the acceptance of at least one conten-
tion meant that the petition was granted. Although the Licens-
ing Board deemed two Environmental Contentions, EC-1,
dealing with the failure to address environmental impacts of
terrorist or other acts of malice or insanity, and EC-3, dealing
with the failure to evaluate environmental impacts of trans-
portation of radioactive materials® inadmissible, the Licensing
Board nonetheless referred the final ruling as to the admissi-
bility of these two contentions to the NRC, “in light of the

Technical Contention Number One (“TC-1") alleged Inadequate Seis-
mic Analysis. TC-2 alleged PG&E's Financial Qualifications Are Not
Demonstrated. TC-3 alleged PG&E May Not Apply for a License for a
Third Party. TC-4 alleged Failure to Establish Financial Relationships
Between Parties Involved in Construction and Operation of Installation,
TC-5 alleged Failure to Provide Sufficient Description of Construction
and Operation Costs. Environmental Contention Number One (“EC-1”)
alleged Failure to Address Environmental Impacts of Destructive Acts of
Malice or Insanity. EC-2 alleged Failure to Fully Describe Purposes of
Proposed Action or to Evaluate All Reasonably Associated Environmental
Impacts and Alternatives. EC-3 alleged Failure to Evaluate Environmental
Impacts of Transportation.

3Because the Storage Installation is not a permanent repository, this
contention assumes the eventual transport of the materials stored there to
a permanent site. Among the materials submitted to support the contention
were some dealing with possible terrorist or other malicious attacks on the
spent fuel while in transit. The ruling on the contention was “referr[ed]
. . . to the Commission to the extent terrorism and sabotage matters are
proffered in support of its admission.” 56 NRC at 453.
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Commission’s ongoing ‘top to bottom’ review of the agency’s
safeguards and physical security programs.” 56 NRC at 448.

In a memorandum and order, CLI-03-1, 57 NRC 1 (“CLI
03-01”), the NRC accepted the Licensing Board’s referral of
its decision to reject the environmental contentions related to
terrorism. Although the Commission affirmed the Licensing
Board’s rejection of the contentions, it based its decision on
a different rationale. The NRC relied on four prior decisions
in which it held that the NEPA does not require a terrorism
review.* These decisions, most particularly Private Fuel Stor-
age, CLI-02-25, 56 NRC 340 (2002), outlined four reasons
for this holding: (1) the possibility of terrorist attack is too far
removed from the natural or expected consequences of agency
action to require study under NEPA; (2) because the risk of
a terrorist attack cannot be determined, the analysis is likely
to be meaningless; (3) NEPA does not require a “worst-case”
analysis; and (4) NEPA’s public process is not an appropriate
forum for sensitive security issues. The NRC concluded:

Our decision today rests entirely on our understand-
ing of NEPA and of what means are best suited to
dealing with terrorism. Nonetheless, our conclusion
comports with the practical realities of spent fuel
storage and the congressional policy to encourage
utilities to provide for spent fuel storage at reactor
sites pending construction of a permanent repository.
Storage of spent fuel at commercial reactor sites
offers no unusual technological challenges. Indeed,
it has been occurring at Diablo Canyon for many

“Those cases include: Private Fuel Storage, L.L.C., CLI-02-25, 56 NRC
340 (2002) (Storage Installation); Duke Cogema Stone & Webster (Mixed
Oxide Fuel Fabrication Facility), CLI-02-24, 56 NRC 335 (2002); Domin-
ion Nuclear Connecticut, Inc. (Nuclear Power Station), CLI-02-27, 56
NRC 367 (2002); and Duke Energy Corp. (Nuclear Power Station), CLI-
02-26, 56 NRC 358 (2002). All four cases were decided on December 18,
2002.
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years and will continue whether or not we license the
proposed Installation.

57 NRC at 7.

In September of 2002, prior to the NRC’s decision on the
first petition, Petitioners submitted a second petition, this time
requesting suspension of the Storage Installation licensing
proceeding pending comprehensive review of the adequacy of
Diablo Canyon’s design and operation measures for protec-
tion against terrorist attack and other acts of malice or insan-
ity. Unlike the July 19 petition, this one addressed security
measures for the entire Diablo Canyon complex, not merely
the Storage Installation. Petitioners explained that 10 C.F.R.
§ 2.335, which prohibits challenges to any NRC rule or regu-
lation in an adjudicatory proceeding involving initial or
renewal licensing, prevented the raising of contentions con-
testing the adequacy of NRC safety requirements protecting
against terrorist or other malicious attacks on the entire com-
plex in the July 19 Petition. Petitioners also stated that 10
C.F.R. § 72.32 prevented them from raising emergency plan-
ning contentions in the earlier petition. Thus, Petitioners
insisted that the second petition “d[id] not constitute a request
for rulemaking, nor . . . for enforcement action,” and instead
defined it, without reference to any particular hearing-
granting provision of the regulations, as “a request for actions
that are necessary to ensure that any licensing decision made
by the Commission with respect to the proposed Diablo Can-
yon Installation complies with the Commission’s statutory
obligations under the Atomic Energy Act.”

In a memorandum and order, CLI-02-23, 56 NRC 230
(“CLI 02-23”), the NRC denied the September 2002 petition.
Because the petition did not, according to the NRC, “fit com-
fortably in any specific category, [the Commission] treat[ed]
it as a general motion brought under the procedural require-
ments of 10 C.F.R. §2.730.”® In rejecting the petition, the

5Since renumbered as 10 C.F.R. § 2.323, this regulation provides, sim-
ply, for “motions”.
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Commission reasoned that by not suspending operating
licenses at installations and power plants following the Sep-
tember 11, 2001 terrorist attacks, it had demonstrated its
implicit conclusion that the continued operation of these facil-
ities neither posed an imminent risk to the public health, nor
was inimical to the common defense. Further, the Commis-
sion concluded that because it had already initiated a thorough
review of its safeguards and physical security program, there
was no reason to suspend the Diablo Canyon licensing pro-
ceeding to address the terrorism-related concerns raised by the
Petitioners. It stated that “[t]here certainly is no reason to
believe that any danger to public health and safety would
result from mere continuation of this adjudicatory proceed-
ing,” given that the proceeding was in its initial stages, that
construction was not scheduled to begin for several years, and
that the Petitioners would be able to comment on any changes
in the rules resulting from the Commission’s ongoing review
of terrorism-related matters if and when they were to occur.

In a memorandum and order, CLI-03-12, 58 NRC 185
(2003) (“CLI 03-02”), the NRC denied the petitions for
agency review of the Licensing Board’s decisions that “cumu-
latively, rejected challenges to [the PG&E] Installation appli-
cation.” This denial thus became a final order, reviewable by
this court on petition for review. 28 U.S.C. § 2344,

In October of 2003, the Spent Fuel Project Office of the
NRC’s Office of Material Safety and Safeguards released its
Environmental Assessment Related to the Construction and
Operation of the Diablo Canyon Independent Spent Fuel Stor-
age Installation. The 26-page document contains the NRC’s
conclusion “that the construction, operation, and decommis-
sioning of the Diablo Canyon Installation will not result in
significant impact to the environment,” and therefore that “an
[EIS] is not warranted for the proposed action, and pursuant
to 10 C.F.R. [§] 51.31, a Finding of No Significant Impact is
appropriate.”
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The EA is not devoid of discussion of terrorist attacks.
Indeed, the document contains the Commission’s response to
a comment submitted by the California Energy Commission
in response to an earlier draft that “there is no discussion in
the EA of the potential destruction of the casks or blockage
of air inlet ducts as the result of sabotage or a terrorist attack
. . . [nor is there] a description of how decisions are being
made regarding the configuration, design and spacing of the
casks, the use of berms, and the location of the ISFSI to mini-
mize the vulnerability of the ISFSI to potential attack.” The
NRC responded:

In several recent cases, . . . the Commission has
determined that an NRC environmental review is not
the appropriate forum for the consideration of terror-
ist acts. The NRC staff considers the security of
spent fuel as part of its safety review of each applica-
tion for an ISFSI license. In addition to reviewing an
ISFSI application against the requirements of 10
CFR Part 72, the NRC staff evaluates the proposed
security plans and facility design features to deter-
mine whether the requirements in 10 CFR Part 73,
“Physical Protection of Plants and Materials,” are
met. The details of specific security measures for
each facility are Safeguards Information, and as
such, can not be released to the public.

The NRC has also initiated several actions to fur-
ther ensure the safety of spent fuel in storage. Addi-
tional security measures have been put in place at
nuclear facilities, including ISFSIs currently storing
spent fuel. These measures include increased secur-
ity patrols, augmented security forces and weapons,
additional security posts, heightened coordination
with law enforcement and military authorities, and
additional limitations on vehicular access. Also, as
part of its comprehensive review of its security pro-
gram, the NRC is conducting several technical
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studies to assess potential vulnerabilities of spent
fuel storage facilities to a spectrum of terrorist acts.
The results of these studies will be used to determine
if revisions to the current NRC security requirements
are warranted.

Petitioners argue that, in denying their petitions, the NRC
violated the AEA, the APA, and NEPA. Although we reject
the AEA and APA claims, we agree with Petitioners that the
agency has failed to comply with NEPA. We have jurisdiction
over those final orders of the NRC made reviewable by 42
U.S.C. § 2239, which includes final orders entered in licens-
ing proceedings, under 28 U.S.C. § 2342(4).

III

We turn first to Petitioners’ AEA argument. Specifically,
Petitioners arguc that the NRC violated its regulations imple-
menting the AEA, as well as the AEA’s hearing provisions,
when it denied Petitioners a hearing on whether NEPA
required consideration of the environmental impact of a ter-
rorist attack on the Storage Installation; they also argue that
the NRC violated the AEA’s hearing provisions in denying
Petitioners a hearing on post-September 11th security mea-
sures for the entire Diablo Canyon complex. Both of these
challenges fail.

A

[1] The NRC did not violate the AEA or its implementing
regulations when it failed to explain its rejection of Petition-
ers’ contentions by addressing each of their arguments. Noth-
ing in the regulations or the AEA requires the NRC to provide
such an explanation.

Section 189(a) of the AEA grants public hearing rights
“upon the request of any person whose interest may be affect-
ed” by an NRC licensing proceeding. 42 U.S.C. § 2239. The
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NRC public hearing regulations, at 10 C.F.R. § 2.309, “pro-
mulgated pursuant to the AEC’s® power to make, promulgate,
issue, rescind, and amend such rules and regulations as may
be necessary to carry out the purposes of” the AEA, 12 U.S.C.
§ 2201(p), specify the procedures required of both petitioners
and the NRC in making and deciding hearing petitions.

[2] Petitioners correctly observe that the NRC, in its deci-
sion, did not discuss whether Petitioners satisfied the regula-
tory standard. They are mistaken, however, in their
unsupported contention that this omission amounts to the
agency’s failure to follow its own regulations and thus is “re-
versible error.,” The regulations simply do not require the
NRC to explain its decisions in any particular manner.
Although the NRC regulations are specific and demanding in
what they require of petitioners, they demand far less of the
NRC in responding to a petition: the regulations require only
a timely “decision.” See 10 C.F.R. § 2.714(i) (“Decision on
request/petition. The presiding officer shall, within 45 days
after the filing of answers and replies . . . issue a decision on
each request for hearing/petition to intervene.”). Because Peti-
tioners do not claim that the NRC violated this requirement,
we must reject this challenge.

B

[3] The NRC’s denial of a hearing on whether NEPA
requires consideration of the environmental effects of a terror-
ist attack on the Storage Installation did not violate the AEA’s
hearing provisions.

[4] Petitioners contend that the NRC relied on an improper
ground in denying their request for a hearing on whether

®In 1974, Congress eliminated the Atomic Energy Commission
(“AEC”). Regulatory functions went to the NRC, and promotional func-
tions to the Energy Research and Development Administration. See
Energy Reorganization Act of 1974, 42 U.S.C. § 5814.
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NEPA requires the Commission to consider the environmen-
tal impacts of terrorism — namely, the ground that it had
determined in earlier decisions that NEPA imposes no such
obligation. Thus, Petitioners do not challenge the substantive
validity or coherence of those earlier opinions in making their
AEA claim, but rather the reliance upon a prior determination
of the merits in order to reject a petition presenting the same
issues. As such, Sierra Club v. NRC, 862 F.2d 222 (9th Cir.
1988), on which Petitioners rely, does not apply. In that case,
the NRC rejected the petitioners’ contentions as lacking in
reasonable specificity, and yet went on to analyze the merits
of those supposedly unacceptable contentions. Id. at 228.
Here, however, where the agency is rejecting the contentions
as contrary to a prior decision, the “merits” and the reason for
the inadmissibility of the contention collapse. Put differently,
the NRC did not reach the merits of the petition as much as
it assessed the issues raised against issues resolved by prior
decisions. We hold that in doing so, the Commission com-
plied fully with the AEA. To hold otherwise would unduly
restrict the agency’s evaluation of hearing petitions, by requir-
ing it to grant a hearing on issues it has alrecady resolved
whenever a petitioner claims to have new evidence. We can
find, and Petitioners point to, nothing in the AEA that would
require this result.

C

[5] The NRC’s denial of a hearing on security measures for
Diablo Canyon as a whole also did not violate the AEA. Peti-
tioners argue that the AEA requires the NRC to grant petition-
ers a hearing on all issues of material fact, including the
security of the entire Diablo Canyon complex. Petitioners
therefore conclude, citing Union of Concerned Scientists v.
NRC, 735 F.2d 1437 (D.C. Cir. 1984), that the NRC violated
the AEA when it denied a hearing on that issue.

Petitioners’ argument misreads Union of Concerned Scien-
tists, in which the D.C. Circuit held only that the agency can-
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not by rule presumptively eliminate a material issue from
consideration in a hearing petition. Union of Concerned Sci-
entists requires the agency to consider a petition; it does not
require that the agency grant it.

The NRC in CLI 02-23 did not deny that security require-
ments for the entire complex might need to be upgraded, but
rather maintained that a licensing proceeding hearing (and one
regarding an installation, not the entire complex) was not the
correct forum in which to address the issue. The Commission
directed Petitioners to participate in a rulemaking or to raise
their concerns in a hearing then pending before the Licensing
Board. Petitioners contend that these alternative fora are illu-
sory, and that rejection of their petition amounted to the
denial of any opportunity to participate in the consideration of
post-9/11 security measures for the Diablo Canyon complex.

Petitioners argue “[i]f the NRC were going to resolve Peti-
tioners’ concerns that grossly inadequate security made the
Diablo Canyon facility vulnerable to terrorist attacks generi-
cally, through a rulemaking, such a rulemaking would have
been initiated as a result of the ‘comprehensive security
review’ undertaken by the NRC.” Thus, Petitioners argue that
it would have been futile to submit a rulemaking petition.
This argument must fail, as Petitioners did not use the avail-
able procedures for initiating a rulemaking. Petitioners cannot
complain that NRC failed to institute a rulemaking they never
requested.

[6] Given that rulemaking may have been an avenue for
Petitioners’ participation, had they chosen to pursue it, their
argument that they had no forum in which to raise their con-
tentions loses its force. However, even were Petitioners cor-
rect in their assertion that they were unfairly denied the
opportunity to participate in a rulemaking proceeding, the
argument that the Licensing Board hearing was similarly illu-
sory would fail. In fact, Petitioners were attempting to use the
present Storage Installation licensing proceeding as a means



SaN Luis OBispo MoTHERS v. NRC 6081

of launching a much broader challenge to the Diablo Canyon
complex. The NRC correctly observes that a petition alleging
that existing NRC regulations are “grossly inadequate to pro-
tect against terrorist attack, and thereforc must be supple-
mented by additional requirements” cannot in fact be raised
before the Licensing Board, which cannot hear challenges to
NRC rules. The limited scope of licensing proceedings does
not, however, amount to the arbitrary denial of a forum, as
Petitioners claim. While Petitioners could have raised site-
specific issues “relating to the ‘common defense and securi-
ty’ ” that were not controlled by existing rules or regulations
to the Licensing Board, they are not entitled to expand those
proceedings to include the entire complex, and issues already
covered by agency rules.

D

In short, the NRC did not violate the AEA in denying the
petitions for a hearing. Neither the AEA nor its implementing
regulations required the NRC to grant Petitioners a hearing on
whether NEPA required a consideration of the environmental
impact of a terrorist attack on the Storage Installation or the
security measures adopted for the entire Diablo Canyon com-
plex.

v

[7]1 The NRC’s reliance on its own prior opinions in its
decision in this case does not violate the APA’s notice and
comment provisions. Petitioners argue that the decisions in
CLI 03-01 and PFS amount to the announcement “of a gen-
eral policy of refusing to consider the environmental impacts
of terrorist attacks in Environmental Impact Statements.” Peti-
tioners rely on Mada-Luna v. Fitzpatrick, 813 F.2d 1006,
1014 (9th Cir. 1987) to claim that this policy depends on fac-
tual determinations not found subsequent to an evidentiary
proceeding, and constitutes a “binding substantive norm,” the
promulgation of which, without a public hearing, violates the
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APA notice and comment provisions contained in 5 U.S.C.
§§ 553(b), (c).” The flaw in Petitioners’ argument is the mis-
taken assertion that the NRC’s decisions were factual and not
legal. If the NRC’s conclusion that terrorism need not be
examined under NEPA were factual, then Petitioners would
be correct that its determination would have to comply with
APA rulemaking requirements, including notice and com-
ment, or else the agency would have to permit petitioners to
challenge it in every proceeding where it was disputed.

[8] That NEPA does not require consideration of the envi-
ronmental impacts of terrorism is a legal, and not a factual,
conclusion. Cf. Greenpeace Action v. Franklin, 14 F.3d 1324,
1331 (9th Cir. 1993) (reasoning that a challenge to the ade-
quacy of an EA turned on factual, not legal, principles where
both NEPA'’s applicability and the requirements it imposed
were uncontested); see also Alaska Wilderness Recreation &
Tourism Ass’n v. Morrison, 67 F.3d 723, 727 (9th Cir. 1995)
(noting that although “challenges to agency actions which
raise predominantly legal, rather than technical questions, are
rare,” the court was there required to address “just such a
challenge”). Petitioners’ analysis is therefore inapposite. The
agency has the discretion to use adjudication to establish a
binding legal norm. See Sec. & Exch. Comm’n v. Chenery,
332 U.S. 194, 199-203 (1947) (“[T]he choice made between
proceeding by general rule or by individual, ad hoc litigation,
is one that lies primarily in the informed discretion of the
administrative agency.”). We therefore agree with the NRC’s
characterization in its brief to this court: having come to the
legal conclusion that NEPA does not require consideration of
the environmental consequences of terrorist attacks, “[w]hen

TU.S.C. § 553(b) states that “[g]eneral notice of proposed rulemaking
shall be published in the Federal Register,” and outlines the requirements
that such notice must meet. 5 U.S.C. § 553(c) states that after such notice
has been given, “the agency shall give interested persons an opportunity
to participate in the rulemaking through submission of written data, views,
or arguments with or without opportunity for oral presentation.”
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petitioners in this case presented a proposed contention seek-
ing an EIS that analyzed the impacts of possible terrorist acts
at the proposed Diablo Canyon Installation, the NRC reason-
ably concluded that this request was sufficiently similar to the
request in PFS to justify the application of that decision here.”

\%

Although we hold that the agency did not violate the APA
when it relied on the prior resolution of a legal issue through
adjudication, we come to a different conclusion as to that
determination’s compliance with NEPA. Because the issue
whether NEPA requires consideration of the environmental
impacts of a terrorist attack is primarily a legal one, we
review the NRC’s determination that it does not for reason-
ableness. See Alaska Wilderness Recreation & Tourism Ass’n,
67 F.3d at 727 (reviewing predominately legal issue for rea-
sonableness because “it makes sense to distinguish the strong
level of deference we accord an agency in deciding factual or
technical matters from that to be accorded in disputes involv-
ing predominately legal questions”); Ka Makani’o Kohala
Ohana, Inc. v. Water Supply, 295 F.3d 955, 959 n.3 (9th Cir.
2002) (“Because this case involved primarily legal issues . . .
based on undisputed historical facts, we conclude that the
‘reasonableness’ standard should apply to this case.”).

Here, the NRC decided categorically that NEPA does not
require consideration of the environmental effects of potential
terrorist attacks. In making this determination, the NRC relied
on PFS, where it “consider[ed] in some detail the legal ques-
tion whether NEPA requires an inquiry into the threat of ter-
rorism at nuclear facilities.” 56 NRC 340, 343 (2002). In that
case, intervenor State of Utah filed a contention claiming that
the September 11 terrorist attacks “had materially changed the
circumstances under which the Board had rejected previously
proffered terrorism contentions by showing that a terrorist
attack is both more likely and potentially more dangerous
than previously thought.” Id. at 345. The NRC concluded that
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even following the September 11th attacks, NEPA did not
impose such a requirement, reasoning:

In our view, an EIS is not an appropriate format to
address the challenges of terrorism. The purpose of
an EIS is to inform the decisionmaking authority and
the public of a broad range of environmental impacts
that will result, with a fair degree of likelihood, from
a proposed project, rather than to speculate about
‘worst-case’ scenarios and how to prevent them.

Id. at 347.

The NRC determined that four grounds “cut[] against
using the NEPA framework™” to consider the environmental
effects of a terrorist attack: (1) the possibility of a terrorist
attack is far too removed from the natural or expected conse-
quences of agency action; (2) because the risk of a terrorist
attack cannot be determined, the analysis is likely to be mean-
ingless; (3) NEPA does not require a “worst-case” analysis;
and (4) NEPA’s public process is not an appropriate forum for
sensitive security issues. /d. at 348. We review each of these
four grounds for reasonableness, and conclude that these
grounds, either individually or collectively, do not support the
NRC’s categorical refusal to consider the environmental
effects of a terrorist attack.

A

[9] The Commission relied first on finding that the possibil-
ity of a terrorist attack is too far removed from the natural or
expected consequences of agency action. Id. at 347. Section
102 of NEPA requires federal agencies to prepare “a detailed
statement . . . on the environmental impact” of any proposed
major federal action “significantly affecting the quality of the
human environment.” 42 U.S.C. § 4332(1)(C)(i). The ques-
tion thus becomes whether a given action “significantly
affects” the environment.
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The NRC claims that the appropriate analysis of Section
102 is that employed by the Supreme Court in Metropolitan
Edison Co. v. People Against Nuclear Power, 460 U.S. 766,
773 (1983). In Metropolitan Edison, the Court noted that “[t]o
determine whether Section 102 requires consideration of a
particular effect, we must look to the relationship between
that effect and the change in the physical environment caused
by the major federal action at issue,” looking for “a reason-
ably close causal relationship . . . like the familiar doctrine of
proximate cause from tort law.” 460 U.S. at 774. The Com-
mission claims that its conclusion that the environmental
impacts of a possible terrorist attack on an NRC-licensed
facility is beyond a “reasonably close causal relationship” was
a reasonable application of this “proximate cause” analogy.

The problem with the agency’s argument, however, is that
Metropolitan Edison and its proximate cause analogy are
inapplicable here. In Metropolitan Edison, the petitioners
argued that NEPA required the NRC to consider the potential
risk of psychological damage upon reopening the Three Mile
Island nuclear facilities to those in the vicinity. Noting that
NEPA is an environmental statute, the Supreme Court held
that the essential analysis must focus on the “closeness of the
relationship between the change in the environment and the
‘effect’ at issue.” 460 U.S. at 772.

The appropriate analysis is instead that developed by this
court in NoGwen Alliance v. Aldridge, 855 F.2d 1380 (9th
Cir. 1988). In NoGwen, the plaintiffs argued that NEPA
required the Air Force to consider the threat of nuclear war in
the implementation of the Ground Wave Emergency Network
(“GWEN?”). We held “that the nexus between construction of
GWEN and nuclear war is too attenuated to require discussion
of the environmental impacts of nuclear war in an [EA] or
[EIS].” 855 F.2d at 1386.

[10] The events at issue here, as well as in Metropolitan
Edison and NoGwen, form a chain of three events: (1) a major
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federal action; (2) a change in the physical environment; and
(3) an effect. Metropolitan Edison was concerned with the
relationship between events 2 and 3 (the change in the physi-
cal environment, or increased risk of accident resulting from
the renewed operation of a nuclear reactor, and the effect, or
the decline in the psychological health of the human popula-
tion). The Court in Metropolitan Edison explicitly distin-
guished the case where the disputed relationship is between
events 1 and 2: “we emphasize that in this case we are consid-
ering effects caused by the risk of accident. The situation
where an agency is asked to consider effects that will occur
if a risk is realized, for example, if an accident occurs . . . is
an entirely different case.” Id. at 775 n.9. In NoGwen, we fol-
lowed the Court’s admonition and, in addressing the relation-
ship between events 1 and 2, we held that the Merropolitan
Edison analysis did not apply “because it discusse[d] a differ-
ent type of causation than that at issue in this case . . . [which]
require[d] us to examine the relationship between the agency
action and a potential impact on the environment.” Id. at
1386. NoGWEN relied on our decision in Warm Springs Dam
Task Force v. Gribble, 621 F.2d 1017, 1026 (9th Cir. 1980),
which held that “an impact statement need not discuss remote
and highly speculative consequences.” Applying that standard
to the plaintiffs’ claims that the military GWEN system’s
installation would “increase the probability of nuclear war,”
and “that GWEN would be a primary target in a nuclear war,”
we held both propositions to be “remote and highly specula-
tive,” and, therefore, NEPA did not require their consider-
ation.

[11] In the present case, as in NoGwen, the disputed rela-
tionship is between events 1 and 2 (the federal act, or the
licensing of the Storage Installation, and the change in the
physical environment, or the terrorist attack). The appropriate
inquiry is therefore whether such attacks are so “remote and
highly speculative” that NEPA’s mandate does not include
consideration of their potential environmental effects.
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[12] The NRC responds by simply declaring without sup-
port that, as a matter of law, “the possibility of a terrorist
attack . . . is speculative and simply too far removed from the
natural or expected consequences of agency action to require
a study under NEPA.” 56 NRC at 349. In doing so, the NRC
failed to address Petitioners’ factual contentions that licensing
the Storage Installation would lead to or increase the risk of
a terrorist attack because (1) the presence of the Storage
Installation would increase the probability of a terrorist attack
on the Diablo Canyon nuclear facility, and (2) the Storage
Installation itself would be a primary target for a terrorist
attack. We conclude that it was unreasonable for the NRC to
categorically dismiss the possibility of terrorist attack on the
Storage Installation and on the entire Diablo Canyon facility
as too “remote and highly speculative” to warrant consider-
ation under NEPA.

[13] In so concluding, we also recognize that the NRC’s
position that terrorist attacks are “remote and highly specula-
tive,” as a matter of law, is inconsistent with the government’s
efforts and expenditures to combat this type of terrorist attack
against nuclear facilities. In the PFS opinion, the NRC
emphasized the agency’s own post-September 11th efforts
against the threat of terrorism:

At the outset, however, we stress our determination,
in the wake of the horrific September 11th terrorist
attacks, to strengthen security at facilities we regu-
late. We currently are engaged in a comprehensive
review of our security regulations and programs, act-
ing under our AEA-rooted duty to protect “public
health and safety” and the “common defense and
security.” We are reexamining, and in may cases
have already improved, security and safeguards mat-
ters such as guard force size, physical security exer-
cises, clearance requirements and background
investigations for key employees, and fitness-for-
duty requirements. More broadly, we are rethinking
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the NRC’s threat assessment framework and design
basis threat. We also are reviewing our own infra-
structure, resources, and communications.

Our comprehensive review may also yield perma-
nent rule or policy changes that will apply to the pro-
posed PFS facility and to other NRC-related
facilities. The review process is ongoing and cumu-
lative. It has already resulted in a number of
security-related actions to address terrorism threats
at both active and defunct nuclear facilities.

56 NRC at 343. Among these actions is the establishment of
an Office of Nuclear Security and Incident Response, “re-
sponsible for immediate operational security and safeguards
issues as well as for long-term policy development[,] work][-
ing] closely with law enforcement agencies and the Office of
Homeland Security[,] . . . coordinat[ing] the NRC’s ongoing
comprehensive security review.” Id. at 344-45,

We find it difficult to reconcile the Commission’s conclu-
sion that, as a matter of law, the possibility of a terrorist attack
on a nuclear facility is “remote and speculative,” with its
stated efforts to undertake a “top to bottom” security review
against this same threat. Under the NRC’s own formulation of
the rule of reasonableness, it is required to make determina-
tions that are consistent with its policy statements and proce-
dures. Here, it appears as though the NRC is attempting, as a
matter of policy, to insist on its preparedness and the serious-
ness with which it is responding to the post-September 11th
terrorist threat, while concluding, as a matter of law, that all
terrorist threats are “remote and highly speculative” for NEPA
purposes.®

®The view that a terrorist attack is too speculative to be a required part
of NEPA review would seem to be inconsistent with the NRC’s pre-9/11
security procedures. Since 1977, the NRC has required licensed plants to
have a security plan that is designed to protect against a “design basis
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[14] In sum, in considering the policy goals of NEPA and
the rule of reasonableness that governs its application, the
possibility of terrorist attack is not so “remote and highly
speculative” as to be beyond NEPA’s requirements.

B

[15] The NRC’s reliance upon the second PFS factor, that
the Risk of a Terrorist Attack Cannot be Adequately Deter-
mined, 56 NRC at 350, is also not reasonable. First, the
NRC’s dismissal of the risk of terrorist attacks as “unquantifi-
able” misses the point. The numeric probability of a specific
attack is not required in order to assess likely modes of attack,
weapons, and vulnerabilities of a facility, and the possible
impact of each of these on the physical environment, includ-
ing the assessment of various release scenarios. Indeed, this
is precisely what the NRC already analyzes in different con-
texts. It is therefore possible to conduct a low probability-high
consequence analysis without quantifying the precise proba-
bility of risk. The NRC itself has recognized that consider-
ation of uncertain risks may take a form other than
quantitative “probabilistic” assessment. In its “Proposed Pol-
icy Statement on Severe Accidents and Related Views on
Nuclear Reactor Regulation,” 48 Fed.Reg. 16,014 (1983), the
Commission stated that:

threat” for radiological sabotage. See General Accounting Office, Nuclear
Regulatory Commission: Oversight of Security at Commercial Nuclear
Power Plants Needs to be Strengthened, GA0-030752 (2003) at 6. “The
design basis threat characterizes the elements of a postulated attack,
including the number of attackers, their training, and the weapons and tac-
tics they are capable of using.” Id.

Thus, the NRC—even before the terrorist attacks of 9/11—did not con-
sider such attacks too “remote and speculative” to be considered in agency
planning. To the contrary, the agency has long required analysis of means
and methods of hypothetical attacks against specific facilities, with the
goal of establishing effective counter-measures.
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In addressing potential accident initiators (including
earthquakes, sabotage, and multiple human errors)
where empirical data are limited and residual uncer-
tainty is large, the use of conceptual modeling and
scenario assumptions in Safety Analysis Reports will
be helpful. They should be based on the best quali-
fied judgments of experts, either in the form of sub-
jective numerical probability estimates or qualitative
assessments of initiating events and casual [sic]
linkages in accident sequences.

48 Fed.Reg. at 16,020 (emphasis added).

[16] No provision of NEPA, or any other authority cited by
the Commission, allows the NRC to eliminate a possible envi-
ronmental consequence from analysis by labeling the risk as
“unquantifiable.” See Limerick Ecology Action, Inc. v. NRC,
869 F.2d 719, 754 (3rd Cir. 1989) (J. Scirica, dissenting)
(finding no “statutory provision, no NRC regulation or policy
statement, and no case law that permits the NRC to ignore any
risk found to be unquantifiable™). If the risk of a terrorist
attack is not insignificant, then NEPA obligates the NRC to
take a “hard look” at the environmental consequences of that
risk. The NRC’s actions in other contexts reveal that the
agency does not view the risk of terrorist attacks to be insig-
nificant. Precise quantification is therefore beside the point.

Even if we accept the agency’s argument, the agency fails
to adequately show that the risk of a terrorist act is unquantifi-
able. The agency merely offers the following analysis as to
the quantifiability of a potential terrorist attack:

The horrors of September 11 notwithstanding, it
remains true that the likelihood of a terrorist attack
being directed at a particular nuclear facility is not
quantifiable. Any attempt at quantification or even
qualitative assessment would be highly speculative.
In fact, the likelihood of attack cannot be ascertained
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with confidence by any state-of-the-art methodology.
That being the case, we have no means to assess,
usefully, the risks of terrorism at the PFS facility.

56 NRC at 350. The agency nonetheless has simultaneously
shown the ability to conduct a “top to bottom” terrorism
review. This leaves the Commission in the tenuous position
of insisting on the impossibility of a meaningful, i.e. quantifi-
able, assessment of terrorist attacks, while claiming to have
undertaken precisely such an assessment in other contexts.
Further, as we have noted, the NRC has required site-specific
analysis of such threats, involving numerous recognized scenar-

ios.?

[17] Thus, we conclude that precise quantification of a risk
is not necessary to trigger NEPA’s requirements, and even if
it were, the NRC has not established that the risk of a terrorist
attack is unquantifiable.

C

The NRC’s third ground, that it is not required to conduct
a “worst-case” analysis, is a non sequitur. Although it is a true
statement of the law, the agency errs in equating an assess-
ment of the environmental impact of terrorist attack with a
demand for a worst-case analysis.

The Council on Environmental Quality (“CEQ”) regula-
tions, 40 C.F.R. §§ 1500.1 - 1518.4, promulgated with the
“purpose [of] tell[ing] federal agencies what they must do to
comply with [NEPA] procedures and achieve the goals of

®The NRC’s assertion that a risk of terrorism cannot be quantified is
also belied by the very existence of the Department of Homeland Security
Advisory System, which provides a general assessment of the risk of ter-
rorist attacks. See, e.g., World Market Research Centre, Global Terrorism
Index 2003/4 (offering a probabilistic risk assessment of terrorist activities
over a 12-month period).
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[NEPA],” have been interpreted by the Supreme Court as “en-
titled to substantial deference.” Robertson v. Methow Valley
Citizens Council, 490 U.S. 332, 355 (citing Andrus v. Sierra
Club, 442 U.S. 347, 358 (1979)). These regulations mandated
worst-case analyses until 1986, when CEQ replaced the for-
mer 40 C.F.R. § 1502.22, requiring an agency, when relevant
information was either unavailable or too costly to obtain, to
include in the EIS a “worst-case analysis and an indication of
the probability or improbability of its occurrence,” with the
new and current version of the regulation, which requires an
agency to instead deal with uncertainties by including within
the EIS “a summary of existing credible scientific evidence
which is relevant to evaluating the reasonable foreseeable sig-
nificant adverse impacts on the human environment, and . . .
the agency’s evaluation of such impacts based upon theoreti-
cal approaches or research methods generally accepted in the
scientific community.” 40 C.F.R. §§ 1502.22(b)(3), (4). The
current requirement applies to those events with potentially
catastrophic consequences “even if their probability of occur-
rence is low, provided that the analysis of impacts is sup-
ported by credible scientific evidence, is not based on pure
conjecture, and is within the rule of reason.” 40 C.F.R.
§ 1502.22 (b)(4). The Supreme Court held in Robertson that
the amendment of the regulations had nullified the worst-case
analysis requirement. 490 U.S. at 355; Edwardsen v. U.S.
Dep’t of Interior, 268 F.3d 781, 785 (9th Cir. 2001).

The Commission is therefore correct when it argues that
NEPA does not require a worst-case analysis. It is mistaken,
however, when it claims that “Petitioners’ request for an anal-
ysis of [the environmental effects of] a successful terrorist
attack at the Diablo Canyon ISFSI approximates a request for
a ‘worst-case’ analysis that has long since been discarded by
the CEQ regulations . . . and discredited by the Federal
courts.” According to the NRC, “[m]aking the various
assumptions required by [P]etitioners’ scenario requires the
NRC to venture into the realm of ‘pure conjecture.” ” We dis-
agree.
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[18] An indication of what CEQ envisioned when it
imposed the worst-case analysis requirement can be gleaned
from a 1981 CEQ memorandum, Forty Most Asked Questions
Concerning CEQ’s National Environmental Policy Act Regu-
lations, reprinted at 46 FR 18026-01 (March 23, 1981). CEQ
answered one of those questions, “[w]hat is the purpose of a
worst-case analysis? How is it formulated and what is the
scope of the analysis?” with the following:

The purpose of the analysis is to . . . cause agencies
to consider th[ Je potential consequences [of agency
decisions] when acting on the basis of scientific
uncertainties or gaps in available information. The
analysis is formulated on the basis of available infor-
mation, using reasonable projections of the worst
possible consequences of a proposed action.

For example, if there are scientific uncertainty and
gaps in the available information concerning the
numbers of juvenile fish that would be entrained in
a cooling water facility, the responsible agency must
disclose and consider the possibility of the loss of
the commercial or sport fishery. In addition to an
analysis of a low probability/catastrophic impact
event, the worst-case analysis should also include a
spectrum of events of higher probability but less
drastic impact. '

46 FR 18026, 18032. While it is true that the agency is not
required to consider consequences that are “speculative,”* the

®Because we disagree with the agency’s interpretation of worst-case
analysis, we do not reach the agency’s characterization of the possibility
of terrorist attack as “speculative.” We note, however, that this character-
ization stands out as contrary to the vigilant stance that Americans are
encouraged to take by the Department of Homeland Security. See
www.dhs.gov/dhspublic/display?theme=29 (urging that “[a]ll Americans
should continue to be vigilant” and noting that “[t]he country remains at
an elevated risk . . . for terrorist attack.”)
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NRC'’s argument wrongly labels a terrorist attack the worst-
case scenario because of the low or indeterminate probability
of such an attack. The CEQ memo, by including as worst-case
scenarios events of both higher and lower probability, reveals
that worst-case analysis is not defined solely by the low prob-
ability of the occurrence of the events analyzed, but also by
the range of outcomes of those events. See also Greater Yel-
lowstone Coalition v. Flowers, 321 F.3d 1250, 1260 (10th
Cir. 2003) (citing a witness’s testimony that the loss of bald
eagle nesting sites was both “likely” and “a worst-case sce-
nario”). Petitioners do not seek to require the NRC to analyze
the most extreme (i.e., the “worst™) possible environmental
impacts of a terrorist attack. Instead, they seek an analysis of
the range of environmental impacts likely to result in the
event of a terrorist attack on the Storage Installation. We
reject the Commission’s characterization of this request as a
demand for a worst-case analysis.

D

[19] The NRC’s reliance on the fourth PFS factor, that it
cannot comply with its NEPA mandate because of security
risks, is also unreasonable. There is no support for the use of
security concerns as an excuse from NEPA’s requirements.
While it is true, as the agency claims, that NEPA’s require-
ments are not absolute, and are to be implemented consistent
with other programs and requirements, this has never been
interpreted by the Supreme Court as excusing NEPA’s appli-
cation to a particularly sensitive issue. See Weinberger v.
Catholic Action of Hawaii, 454 U.S. 139 (1981) (holding that
the Navy was required to perform a NEPA review and to fac-
tor its results into decisionmaking even where the sensitivity
of the information involved meant that the NEPA results
could not be publicized or adjudicated). Weinberger can sup-
port only the proposition that security considerations may per-
mit or require modification of some of the NEPA procedures,
not the Commission’s argument that sensitive security issues
result in some kind of NEPA waiver.
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The application of NEPA’s requirements, under the rule of
reason relied on by the NRC, is to be considered in light of
the two purposes of the statute: first, ensuring that the agency
will have and will consider detailed information concerning
significant environmental impacts; and, second, ensuring that
the public can both contribute to that body of information, and
can access the information that is made public. Pub. Citizen,
541 U.S. at 768. To the extent that, as the NRC argues, certain
information cannot be publicized, as in Weinberger, other
statutory purposes continue to mandate NEPA’s application.
For example, that the public cannot access the resulting infor-
mation does not explain the NRC’s determination to prevent
the public from contributing information to the decisionmak-
ing process. The NRC simply does not explain its unwilling-
ness to hear and consider the information that Petitioners seck
to contribute to the process, which would fulfill both the
information-gathering and the public participation functions
of NEPA. These arguments explain why a Weinberger-style
limited proceeding might be appropriate, but cannot support
the NRC’s conclusion that NEPA does not apply. As we
stated in NoGWEN : “There is no ‘national defense’ exception
to NEPA . .. ‘The Navy, just like any federal agency, must
carry out its NEPA mandate to the fullest extent possible and
this mandate includes weighing the environmental costs of the
[project] even though the project has serious security implica-
tions.” ” 855 F.2d at 1384 (quoting Concerned About Trident
v. Rumsfeld, 555 F.2d 817, 823 (D.C. Cir. 1977)).

E

[20] In sum, none of the four factors upon which the NRC
relies to eschew consideration of the environmental effects of
a terrorist attack satisfies the standard of reasonableness. We
must therefore grant the petition in part and remand for the
agency to fulfill its responsibilities under NEPA.

[21] Our identification of the inadequacies in the agency’s
NEPA analysis should not be construed as constraining the
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NRC’s consideration of the merits on remand, or circumscrib-
ing the procedures that the NRC must employ in conducting
its analysis. There remain open to the agency a wide variety
of actions it may take on remand, consistent with its statutory
and regulatory requirements. We do not prejudge those alter-
natives. Nor do we prejudge the merits of the inquiry. We
hold only that the NRC’s stated reasons for categorically
refusing to consider the possibility of terrorist attacks cannot
withstand appellate review based on the record before us.

We are also mindful that the issues raised by the petition
may involve questions of national security, requiring sensitive
treatment on remand. However, the NRC has dealt with our
nation’s most sensitive nuclear secrets for many decades, and
is well-suited to analyze the questions raised by the petition
in an appropriate manner consistent with national security.

VI

We deny the petition as to the claims under the AEA and
the APA. However, because we conclude that the NRC’s
determination that NEPA does not require a consideration of
the environmental impact of terrorist attacks does not satisfy
reasonableness review, we hold that the EA prepared in reli-
ance on that determination is inadequate and fails to comply
with NEPA’s mandate. We grant the petition as to that issue
and remand for further proceedings consistent with this opin-
on.

PETITION GRANTED IN PART; DENIED IN PART;
REMANDED.




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE COMMISSION
In the Matter of )
Entergy Nuclear Operations, Inc. ; Docket No. 50-293
(Pilgrim Nuclear Power Station) ;

MASSACHUSETTS ATTORNEY GENERAL’S REQUEST FOR
A HEARING AND PETITION FOR LEAVE TO INTERVENE
WITH RESPECT TO ENTERGY NUCLEAR OPERATIONS INC.’S
APPLICATION FOR RENEWAL OF THE PILGRIM NUCLEAR
POWER PLANT OPERATING LICENSE
AND
PETITION FOR BACKFIT ORDER
REQUIRING NEW DESIGN FEATURES
TO PROTECT AGAINST SPENT FUEL POOL ACCIDENTS

By Massachusetts Attorney General Thomas F. Reilly
Through his Attorneys,

Diane Curran

Harmon Curran, Spielberg & Eisenberg, L.L.P.
1726 M Street N.W., Suite 600

Washington, D.C. 20036

202/328-3500

dcurran@harmoncurran.com

Matthew Brock, Assistant Attorney General
Environmental Protection Division

Office of the Attorney General

One Ashburton Place

Boston, MA 02108

617/727-2200

matthew.brock@ago.state.ma.us

May 26, 2006



II.

III.

IV.

TABLE OF CONTENTS

INTRODUCTION AND EXECUTIVE SUMMARY....ccccoooiiiiiiininiininnnnn, 1

THE MASSACHUSETTS ATTORNEY GENERAL HAS STANDING
TO INTERVENE IN THIS PROCEEDING AND REQUEST

A BACKFIT ORDER.......iiiiiiiiiiriiiiiiiieiiiiiisiieintsseenanesisessentneesnensnnen 4
STATUTORY AND REGULATORY FRAMEWORK........c.ccoevtvevnnenennnenens 5
A. Atomic Energy Act Safety Requirements.......cooevvveiiieennerninennnennnnns 6
1. AEA requirements for protection of public safety..................... 6
2. NRC requirements for protection against design-basis
ACCIAENES...cvieiiiiiin it e e s e s e 6
3. Standard for license renewal.........cccceeviiiiiviiiiiiiiiinnineianees 8
B. NEPA Statutory and Regulatory Requirements........c.ccooevueeienininnenen 9
1. General NEPA requirements........ccveivevnreerenisrecennennnecneenens 9
a. NEPA requirement to prepare an EIS.............cocoivennn 9
b. NEPA requirement to supplement an EIS................... 10
c. NEPA requirement that an EIS must consider reasonably
foreseeable impacts of nuclear accidents..................... 10
2. NRC’s procedures for preparation of ER and EIS................... 11
3. NRC’s NEPA procedures for license renewal............ccc....... 12
a. NRC reliance on License Renewal GEIS in individual
license renewal proceedings....ccoceveeiinierrriaeinennnnenns 12
b. NRC discussion of accident impacts in License Renewal
GEIS. e e 13
c. NRC requirement to supplement License Renewal
(€ 21 1 J PPN 15
d. NRC requirement to consider alternatives in
site-specific ER and EIS..........cccoiiiiiiniiiiiininnnnnans 15
C. Atomic Energy Act Public Hearing Requirements for License
Renewal DeciSions.....ocvuiiiniiriiieiiininnoriiitissenienesssesnnerenernanss 16
FACTUAL AND PROCEDURAL BACKGROUND.......ccccvireieninennnnennnnns 18
A. Pilgrim Nuclear Power Plant........cccovvvuviiiiiiiiiniiiniiniiiniicininnnns 18
1. Pool Storage of Spent Fuel at Pilgrim.......cccoovviveiiieveneninnnnn. 18
2. Availability of dry storage as an alternative to pool storage....... 20
B. Pilgrim license renewal application.........coceeevieieiniiiniiiinenininnnnnnn 20

ii



CONTENTION: THE ENVIRONMENTAL REPORT FOR THE
PILGRIM NUCLEAR POWER PLANT FAILS TO SATISFY NEPA BECAUSE
IT DOES NOT ADDRESS THE ENVIRONMENTAL IMPACTS OF SEVERE

SPENT FUEL POOL ACCIDENTS......ccittuiiieetriinneiineniirnanesececinaninsess 21
A. (0] 0101111107 ¢ A 21
B. Basis for Contention........c.ccoviviiiiiiiniiiiiiiieriitinrerriene e nreenne 23
1. The potential for a pool fire has not been considered in any

previous EIS.....ccoiiiiiiiiiiiiiiiir e e 24

a. The EIS for original Pilgrim license and other nuclear

power plant licenses did not consider impacts of pool
ACCIAENES. .uvvivitiiiiriii ittt irnissree s senaeseennenanns 25

b. The 1979 Sandia Report showed risks of high-density

POOL SEOTAZE.ceuvvvriiinirriitiiisiire i iee s enees 26
c. The 1979 GEIS did not address pool fire risks.............. 26
d. The 1990 Waste Confidence rulemaking ignored the risk

107 3 o To o) I8 £ ¢ JO USSP 27
c. The License Renewal GEIS merely repeated the inadequate

analysis in the 1990 Waste Confidence rulemaking........ 28

Only the 1979 GEIS has evaluated the environmental
Impacts of deliberate and malicious acts against spent

fUET POOIS. . eeeit i e e e e 29
Significant new information shows the reasonably foreseeable
potential for a pool fire, and that the consequences are high....... 30
a. Significant new information shows that fuel of
any age will burn if uncovered............cocvvivinninnnnnnnne 30
b. Significant new information shows the credibility
of events leading to a fuel pool accident..................... 32
i. Accidents caused by human error, equipment
failure, and natural forces are credible............... 32
ii. Accidents caused by intentional malicious acts
are credible......ocovveiiiiiiiiiiiii e 33

iii. Fuel pools are vulnerable to attack.................. 36

iii




c. The NRC has adequate qualitative tools to evaluate the
potential for intentional malicious acts against the Pilgrim

d. Other GEIS grounds for refusing to address impacts of
deliberate and malicious acts are invalid..................... 40

€. NRC’s policy rationales in PFS II and Diablo Canyon

are not SuUpPorted....coeveiiiininiiieiiiinirnnirirrireaenaes 42
4. The consequences of a pool fire are different and potentially
more serious than the consequences of a reactor accident.......... 47

5. The ER and EIS should consider the SAMA of combined low-

density pool storage and dry storage.........ccoeeevvieiriniieniennnnn 47
VI.  PETITION FOR IMPOSITION OF BACKFIT ORDER........cccccevueeiunnrnnnnn 48
VII. CONCLUSION. . ctutiitiiitiiirtiiiitieteenisireeretisseneenneessnesssensnsssnensn 50

iv




TABLE OF AUTHORITIES
Judicial Decisions

Citizens for Safe Power v. NRC, 524 F.2d 1291(D.C. Cir. 1975).c.ccccuvveiieniiennnnnnen. 5
Flint Ridge Development Corp. v. Scenic Rivers Association of

Oklahoma, 426 U.S. 776 (1976)....ccuiuitiiirneininiiiiiirneneeereserensnsvaenn 44
Hodges v. Abraham, 300 F.3d 432 (4'h Cir. 2002). . ceverieieiiieennecinseeeenenerneeas 24
Hughes River Watershed Conservancy v. Agriculture Dept.,
81 F.3d 437 (4th Cir. 1996)...cuciuinininiiiniiiiiiietiiiitiisreeesierteereenrnssssenaensnsaenen 27
Idaho Conservation League v. Mumma, 956 F.2d 1508 (9" Cir. 1992).........uvvvvenene. 47
Limerick Ecology Action v. NRC, 869 F.2d 719, 729-30 (3" Cir. 1989) ............... passim
Marsh v. Oregon Natural Resources Council, 490 U.S. 374 (1989).......... 2,4,10, 15,27
Metropolitan Edison Co. v. People Against Nuclear Energy, 460 U.S. 766 (1983)....... 43
Power Reactor Development Corp. v. International Union of Electrical
Radio and Machine Workers, 367 U.S.396 (1961)..ccuiiriiiiiiiiiiiiiiiiiiecnevnnnnen 6, 8,48
Public Service Co. of New Hampshire v. NRC, 582 F.2d 77 (1* Cir.),
cert. denied, 439 U.S. 1046 (1978)..uriviieiiiiiniiiiiiiiiiiie it ettt e caeese et eneeaanaens 44
Robertson v. Methow Valley Citizens Council (Robertson), 490 U.S. 332 (1989)..... 8,26
Sierra Club v. NRC, 862 F.2d 222 (9" Cir. 1988)......uuvueeereirriiiieriereeereereenrenneanes 42
Southwest Center v. U.S. Forest Service, 100 F.3d 1443 (9" Cir. 1996)..........ccu...... 42
Vermont Yankee Nuclear Power Corp. v. Natural Resources
Defense Council, Inc., 435 U.S. 519 (1978)...uvueiuiiiiiiiiiiiniiiiiirciiiinirecneninnncanns 10
NRC Decisions

Amergen Energy Company, L.L.C. (License Renewal for Oyster Creek Nuclear
Generating Station), LBP-06-07, _ NRC __ (February 27, 2006).......c.ccceecvvernernnanns 4

Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant),
CLI-01-11, 53 NRC 370 (2001)...cuiviniiiiiiiinneiiiiiniinreeiesieneensnessessennennn 11,24

Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant),
LBP-00-19, 52 NRC 85 (2000), affirmed on other grounds,



CLI-01-11, 53 NRC 370 (2001)....ccuvininiiniiiiiiniii st e ee e 23

Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant),
LBP-01-09, 53 NRC239 (2000), affirmed, CLI-01-11, 53 NRC 370 (2001)................ 24

Consumers Power Co. (Big Rock Point Plant), LBP-84-32,20 NRC 601 (1984)........... 7

Dominion Nuclear Connecticut, Inc. (Millstone Nuclear Power Station,Unit 1, CLI-02-
27, 56 NRC 367 (2002). 00 cruueirneieitiuiriearsenensearneieseeerssneesesnsnrersencessaneeenseens 15

Duke Cogema Stone and Webster (Savannah River Mixed Oxide Fuel Fabrication
Facility), CLI-02-24, 56 NRC 335 (2002).....ccutieriiiimenninenneersennneenrnernarenneernanes 34

Duke Cogema Stone and Webster (Savannah River Mixed Oxide Fuel
Fabrication Facility), LBP-01-35, 54 NRC 403 (2001), reversed,
CLI-02-24, 56 NRC 335 (2002)...c.iuuiuierinrinrnmivnniniiirtennennseesseneneannanns 15,33-34

Duke Energy Corp. (McGuire Nuclear Station, Units 1 and 2), Catawba Nuclear Station,
Units 1 and 2), CLI-02-26, 56 NRC 358 (2002)....cctuttruriniriinrericerninrnrnnneneecnnans 15

Duke Energy Corporation (McGuire Nuclear Station, Units 1 and 2;
Catawba Nuclear Station, Units 1 and 2), CLI-02-14, 55 NRC 278 (2002)................. 14

Duke Power Co. (Catawba Nuclear Station, Units 1 and 2), CLI-83-19,
I7NRC 1041 (1983).iuuuiieiieininiiniiiiiiinrneattiiseieeererresesnssssesesneserssnnrnnsessasns 12

Florida Power & Light Co. (Turkey Point Nuclear Generating Plant,
Units 3 and 4), CLI-01-17, 54 NRC 3 (2001)....cccuiuiinitinireirenrieenneeeneneneernsnennnens 13

Metropolitan Edison Co. (Three Mile Island Nuclear Station, Unit 2),
ALAB-692, 16 NRC 921 (1982)...uutuieirirneiniirieiieenieaetienrunneesenenneneersennsnnnnennes 7

Pacific Gas & Electric Company (Diablo Canyon Nuclear Power Plant),
ALAB-410, 5 NRC 1398, 1405 (1977)..ccuvuriiiiiniiiiiiiiiitinecriiineenenrenneenanesennns 45

Pacific Gas & Electric Company (Diablo Canyon ISFSI),
CLI-03-12, 58 NRC 185 (2003).c.uteuieeeerrenencstnsnenmnneeerenrnensreenensnsnes 13-14,41-43

Petition for Emergency and Remedial Action, CLI-78-6,
TNRC 400 (1978)ccuuntinnetiinierinieeitiiieiieeeiererstesnsresrnnnsscncesmmmmensmennnens 4,8,48

Philadelphia Electric Co. (Limerick Generating Station, Units1 and 2),

ALAB-819, 22 NRC 681(1985) (“Limerick Appeal Board Decision”),

aff’d on this ground and rev’d on other grounds, Limerick Ecology

Action v. NRC, 869 F.2d 719, 743-44 (3™ Cir. 1989).......veveeereeeeeeeieieveeen e, 14

Private Fuel Storage, L.L.C. (Independent Spent Fuel Storage Installation),

vi



CLI-01-22, 54 NRC 255 (2001).00uuininiinieiiiiiiiiiiinienie i enare s eens 7,33, 48,49

Private Fuel Storage, L.L.C. (Independent Spent Fuel Storage Installation,
CLI-02-25, S6 NRC 340 (2002)....c0uiiinininiiineniiiniieieiieiienenansinneenn 13, 35,41-43

Vermont Yankee Nuclear Power Corp. (Vermont Yankee Nuclear
Power Station), CLI-90-7, 32 NRC 129 (1990).....cccvvveiiiererneninenereneencneeennneenesnn. 10

Vermont Yankee Nuclear Power Corp. (Vermont Yankee Nuclear Power

Station), CLI-90-4, 31 NRC 333 (1990)...c.civuiiiiiniiiiniiiiiieiiiiineeenetsneneneesvennenns 7
Vermont Yankee Nuclear Power Corporation
(Vermont Yankee Nuclear Power Station), LBP-87-7, 25 NRC 116 (1987)................. 5
Statutes
Atomic Energy Act
42 U.S.C. §2133(C)eeeenrnrerenuinirieniiineeiiiinecensirernieceneneanesannesamns 8
42 U.S.C. §2133(d)eeunieinriiininieinininieniiiieens e nen s seseenenenes 6, 50
42 U.S.C. 2239(a)(1).crunnrecninininiiinineeneneninsnnesesnnnnnnnes 1,4, 16,45
NEPA, 42 U.S.C. §4332.uuuiiiiniiiiiiiiiiiiietiniieieiiicesinneanansseneenans passim

Nuclear Waste Policy Act

42U.S.C. §I0152.c. ettt st reee s e e es se e raesenas 47
Regulations

TOC FR §2.300. it s e s resass sne e 1,5,17
O S 2 5 e RN 5
TO CF R, § 2,335 ittt sttt et sas seanee e ssnsnnaneansnes 17
TO CF.R. §2.744(€)cccov et iiniiiiit ittt ese ettt s re s sen e s an s aesone 45
10 C.F.R.Part 2, Subpart L.....cooviiiiiiiiiiiiiiiiiiii i i e ce e e 45
T0 C.F.R. §50.34(a)(4) . ceceinniiiiiii it ittt cre s sesrneeecen s e en e ann s 6
IO CF.R. §50.109. it e e e nees 2,9,49
|V ON I8 ST R doT () R PP 15

vii




10 CF.R. § 51.53(C)(2) v v ereeteeeerireeeeeeseeeeeeeseeeeeaeeseeeeeenenseeeen 12

10 C.FR. §5153(C)(B)().ervennririnniiiniiiiiiiiiiiccere e e e s senaee 12,13
10 C.F.R. § SIS3(C)(BI(H1).cnvurnnrnrniniuneiiniiiitiiiiirieeceeieesenceesrnenecennne 15,22
10 C.F.R. §5153(C)(B)(IV)-uvreverinrnreiiiiiiinirenneneniiecreennasnennnn 15,21, 23,33
TO C.F.R. §51.53(C)(4)ccnrniieiiniiiii ittt e e e e senrecen e e 15
| (1O S X T S T PPN 11-13, 38
(0RO 8 SO D By (TR PP 5, 16
IOCF.R.§5191.iuiviiniiiiiinnennns PP 11,15
TOCFR. §51.95 e e v e e e e s re e e ce e 13
10 C.F.R. Part 5]', Table B-1 of Appendix B to Subpart A............. 12, 13, 14, 29
40 CF.R.§1500.1. ettt e srr e cersee s sen e e er e e 9
40 C.F.R. § 1502.22(D)(1).ccunuieiennieiniiiiinininnnrnneereernsnesrnneeseensnens 10, 37

Federal Register Notices

36 Fed. Reg. 22,851 u.uiiiiiiiiiiiiiiiiiiiiinini i e e e e 11

Entergy Nuclear Operations, Inc., Pilgrim Nuclear Power Station;
Notice of Acceptance for Docketing of the Application and Notice of

Opportunity for Hearing Regarding Renewal of Facility Operating
License No. DPR-35 for an Additional 20-Year Period,

71 Fed. Reg. 15,222 (March 27, 2006).......c.cueeeenreerrveereeeeeeressseneeseeensesesaessenns 1

Final Rule, Environmental Review for Renewal of Nuclear Power Plant
Operating Licenses, 61 Fed. Reg. 28,467 (June 5, 1996)....cccvvvvveinecerrnininniennnennnn 16

Final Rule, Environmental Review for Renewal of Nuclear Power Plant
Operating Licenses, 61 Fed. Reg. 66,537, 66,538, (December 18, 1996)................... 29

Final Rule, Nuclear Power Plant License Renewal,
56 Fed. Reg. 64,943 (December 13, 1991)..c.cviiiniiiiiiiniiiiniiininriicini e senes ....8,9,48

Final Rule, Protection Against Malevolent Use of Vehicles at
Nuclear Power Plants, 59 Fed. Reg. 38,889 (August 1, 1994).......c..cc....... 34, 35, 38-40

viii



Policy Statement on Severe Accidents Regarding Future Designs

and Existing Plants, 50 Fed. Reg. 32,138 (August 8, 1985)....ccccceveviviniirrieneninnnnn. 7-8
~ Proposed Rule, Nuclear Power Plant License Renewal,

55 Fed. Reg. 29,043 (July 17, 1990)......ciiiiureiiiieniiinerrieecerieneesievenaresenenanas 17

Review and Final Revision of Waste Confidence Decision,

55 Fed. Reg. 38,474 (September 18, 1990)......cuviieiiririirieiennrenerenrieneeenn. 21, 28, 30

Statement of Interim Policy, Nuclear Power Plant Accident Considerations Under

the National Environmental Policy Act of 1969, 45 Fed. Reg. 40,101 (1980).............. 11

NRC Documents

Final Environmental Statement Related to Operation of Pilgrim Nuclear
Power Station, Boston Edison Company, Docket No. 50-293 (May 1972)............. 21-22

NRC Regulatory Issue Summary 2002-12A, Power Reactors,
NRC Threat Advisory and Protective Measures System (August 19, 2002)................ 35

NUREG-0575, Handling and Storage of Spent Light Water Power Reactor
FUEL (1979).uuiiiitiiiiiiiiitii st e e seseesenaeas 14, 21, 26, 27, 28

NUREG-1150, Severe Accident Risks for Five U.S. Nuclear
Power Plants (1990)......cciiiniiiiiiii ittt vt ere e sen e e re e e seaeee 13,49

NUREG-1353, Regulatory Analysis for the Resolution of Generic Issue 82, "Beyond
Design-basis Accidents in Spent Fuel Pools" (April 1989)25, 26, 28

NUREG-1437, Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (1996)passim

NUREG-1555, Environmental Standard Review Plan for Environmental Review for
Nuclear Power Plants (October 1999).....veiiiiiiiiiiiiiiiiiiiii i e v e, 42

NUREG-1738, Final Technical Study of Spent Fuel Pool Accident Risk and
Decommissioning Nuclear Power Plants (January 2001).........ccivvveivinnenens 21,24,30

NUREG/CR-0649, Spent Fuel Heatup Following Loss of Water During
Storage (March 1979).....ccciiiiiiiiiiiiiiiiiiiiiiiiii it e v e cenre e 21, 26, 27, 28

NUREG/CR-4982, Severe Accidents in Spent Fuel Pools in Support
of Generic Issue 82 (1987)...cuvniniiiiiiiiiiiiiiiiiiiiiiiien s s s e e s ceeeraaneeens 28

NUREG/CR-5176, Seismic Failure and Cask Drop Analysis of the
Spent Fuel Pools at Two Representative Nuclear Power Plants (1989).......c.cc.covun.. 28

ix




NUREG/CR-5281, Value/Impact Analysis of Accident Preventative and
Mitigative Options for Spent Fuel Pools (1989).......ccccvvvirreiniiiiiininininiiriiineneenn. 28

Remarks by NRC Chairman Nils J. Diaz to the Joint NRC/DHS State
Security Outreach Workshop (June 17,2003).......ccviviiiiiiiiininiiiiiiniienicineneeennn 35

SECY-01-0100, Memorandum to the Commissioners from William D. Travers,
Executive Director for Operations (“EDO”) re: Policy Issues Related to
Safeguards, Insurance, and Emergency Preparedness Regulations at
Decommissioning Nuclear Power Plants Storing Spent Fuel in

Spent Fuel Pools (WITS 200000126) (June 4, 2001)......ccoiviiiiirineneiinaiirnenenennnn. 36
WASH-1400, Reactor Safety Study (1075).cccviieeiiiiiiieiiiiiiiiirereirereeensneeneenenne 25
Miscellaneous

William Branigan, In Afghan Jail, a Terrorist Who Won't Surrender,
Washington Post, October 30, 2001......coiiiiiiiiiiiiiiiiiiiiniiiricrrerere e eeneenenans 35

DOE/EIS-0250F, Final Environmental Impact Statement for a Geologic Repository for
the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca
Mountain, Nye County, Nevada (February 2002).......coceveiiiiiiiiiiiinineineciniennnnnns 46

DOE/EIS-236-S2, Draft Supplemental Programmatic Environmental Impact
Statement on Stockpile Stewardship and Management for a Modern Pit Facility,

VOL TT(MAY 2003)......cevivreneeereereeeeenseneestessesaeeeseesseeneseessessesensensesanesaes 46

DOE/EIS-0161, Final Programmatic Environmental Impact Statement for Tritium
Supply and Recycling, Vol. T (October 1995).......civiiiiriiiriiiriiiiiiiiiieecreeenenenes 46

DOE/EIS-0319, Final Environmental Impact Statement for the Proposed Relocation
of Technical Area 18 Capabilities and Materials at the Los Alamos National

Laboratory (August 2002)......cuuiueiiiinuiiiiiiiiiuiiieiiiiiiiersetissnrarecasneesnssensnen 46

Robert S. Mueller, Testimony before the Senate Committee on Intelligence
of the United States Senate (February 16, 2005)....cccuvveeieieireerniienenereneeeeieenennnn 35

NAS Committee on the Safety and Security of Commercial Spent Nuclear Fuel
Storage, Safety and Security of Commercial Spent Nuclear Fuel Storage
(The National Academies Press: 2006)....c.cceveviiiiiiiininiieiinennnnnnan. 22,24, 30,31, 37

National Strategy for the Physical Protection of Critical Infrastructures
and Key Assets (February 2003).......coiiiuiiiiinieiiiniiiiiiiiinireirneneiinirnensnrneneeenn 35

NRC Regulatory Issue Summary 2002-12A, Power Reactors,
NRC Threat Advisory and Protective Measures System (August 19, 2002)................ 35




I. INTRODUCTION AND EXECUTIVE SUMMARY

On behalf of the Commonwealth of Massachusetts, Attorney General Thomas F.
Reilly (“Massachusetts Attorney General” or “Petitioner”) petitions to intervene and
requests the U.S. Nuclear Regulatory Commission (“NRC" or “Commission”) to grant an
adjudicatory hearing on Entergy Nuclear Operations, Inc.’s (“Entergy’s”) application for
renewal of its license to operate the Pilgrim nuclear power plant. He files this petition
pursuant to the notice of opportunity for a hearing published at 71 Fed. Reg. 15,222
(March 27, 2006), Section 189a of the Atomic Energy Act (“AEA”) [42 U.S.C. §
2239(a)], and 10 C.F.R. § 2.309.

Through its application, Entergy seeks approval to operate the Pilgrim plant an
additional 20 years past its expiration date of 2012. As a general matter the Attorney
General does not oppose Entergy’s renewal application, and he acknowledges that nuclear
power provides an important component of the New England energy supply. At the same
time, however, he wants to ensure that the NRC does not grant the license renewal before
Entergy and the NRC address the risk of a severe accident in the Pilgrim spent fuel pool
and comply with federal laws for the protection of public health, safety, and the

environment.

As detailed below in the Petitioner’s contention (see Section V below), Entergy’s
license renewal application fails to comply with the National Environmental Policy Act’s
(“NEPA’s”) requirement that it address significant new information bearing on the
environmental impacts of operating the Pilgrim nuclear power plant during a license
renewal term. That new information, not addressed in any previous Environmental

Impact Statement (“EIS”) for the Pilgrim nuclear plant or any other nuclear power plant,



demonstrates that continued storage of spent fuel in high-density storage racks in the
Pilgrim pool poses a significant and reasonably foreseeable environmental risk of a
severe fire and offsite release of a large amount of radioactivity. Entergy’s failure to take
account of this new information is inconsistent with NEPA'’s major requirement that
environmental decisions must take new information into account if the information shows
that a proposed action will affect the quality of the human environment “in a significant
manner or to a significant extent not already considered.” Marsh v. Oregon Natural
Resources Council, 490 U.S. 360, 374 (1989) (“Marsh").

Entergy’s application also fails to satisfy the AEA’s fundamental requirement to
ensure safe operation of the Pilgrim plant during the license renewal term because it does
not include adequate design measures to prevent the occurrence of a pool fire or to reduce
its consequences. Therefore, pursuant to 10 C.F.R. § 50.109(a)(5), the Attorney General
petitions the Commission to require that Entergy backfit the Pilgrim design to eliminate
or substantially mitigate the risk of a pool fire. The choice of design measure for the
backfit should be inform.ed by the consideration of backfit design alternatives in an EIS.

The Attorney General’s hearing request and backfit petition arise from the safety
and environmental risks posed by Entergy’s plan to continue to use “high-density” racks
for storage of spent fuel in the Pilgrim fuel pool. When the Pilgrim plant was originally
licensed in 1972, “low-density” racks were used to store spent fuel in the pool. The open
construction of these racks allowed cooling fluid to flow freely all around and over the
spent fuel assemblies stored in the pool. Under several license amendments granted
between 1972 and 1994, the NRC has allowed Entergy to pack fuel more and more

densely into the pool, using “high-density” storage racks. By the time the current license




term expires in 2012, Entergy will have accumulated some three thousand fuel
assemblies in the Pilgrim fuel pool, aﬁounting to approximately forty million curies of
radioactive isotopes. If the fuel pool were to suffer a loss of water sufficient to uncover
the tops of the fuel assemblies, the dense configuration of the high-density racks would
inhibit the flow of water, air or steam over the fuel assemblies, causing some of the fuel
to ignite within hours. The fire could then propagate within the pool, and the burning of
fuel assemblies could lead to a large atmospheric release of radioactive isotopes,
contaminating a large land area for decades and at a heavy cost to public health and the
economy.

While such a catastrophic accident is unlikely, its probability falls within the
range that NRC considers reasonably foreseeable. Therefore it is not a speculative or
worst-case event. Pool water could also be lost if the pool were the subject of an
intentional attack, a risk that can no longer be ignored after the attacks of September 11,
2001. Yet, neither Entergy nor the NRC has addressed the safety and environmental
impacts of a pool fire in any EIS, nor is the Pilgrim plant designed to avoid a pool fire
accident.

Although it has long been known that high-density pool storage of spent fuel
could potentially lead to a serious accident, the scientific information on such risks has
continued to develop in recent years, including through technical studies by the
Commission’s own staff, independent expert analyses, and a study by the National
Academies of Sciences. Increased appreciation for the potential for an intentional attack
on nuclear facilities has also changed our consideration of that risk. Despite the NRC’s

acknowledgment of concern about such a risk, and despite the known vulnerability of




fuel pools to fire if they are intentionally drained, the agency has not addressed the
potential safety and environmental impacts of attacks involving fuel pools. Marsh and
NRC regulations require that prior to licensing Pilgrim, the NRC must prepare an EIS
that addresses significant new information regarding the safety and environmental
impacts of a pool fire. This information was not available to the NRC when earlier EISs
relevant to license renewal were prepared. Under NEPA, the EIS must also weigh
reasonably available alternatives for avoiding or mitigating a pool fire, such as combined
low-density pool storage and dry storage of spent fuel.

The AEA also requires the NRC to protect against the unreasonable risk of a pool
fire in its license renewal decision for Pilgrim. Petition for Emergency and Remedial
Action, CLI-78-6, 7 NRC 400, 404 (1978) (“Petition for Emergency and Remedial
Action”). Therefore, the NRC must not only assess the impacts of pool fires in an EIS, it
must require Entergy to change the design or operations of the plant to prevent a pool fire

from occurring.

IL THE MASSACHUSETTS ATTORNEY GENERAL HAS STANDING TO
INTERVENE IN THIS PROCEEDING AND REQUEST A BACKFIT

ORDER.
Section 189a of the AEA, 42 U.S.C. § 2239(a)(1), provides that:

In any proceeding under this Act, for the granting, suspending, revoking, or
amending of any license . . . the Commission shall grant a hearing upon the
request of any person whose interest may be affected by the proceeding, and shall
admit any person as a party to such a proceeding.
As the Atomic Safety and Licensing Board (“ASLB”) recently ruled, NRC regulations
implementing Section 189a “establish that a State has standing when a proceeding

involves a ‘facility located within [the State’s] boundaries.”” 4mergen Energy Company,

L.L.C. (License Renewal for Oyster Creek Nuclear Generating Station), LBP-06-07,



NRC __, slip op. at 2-3 (February 27, 2006), citing 10 C.F.R. § 2.309(d)(2)(ii).
Accordingly, no further demonstration of standing by the Petitioner is required. Id.

As an elected representative of the citizens of the Commonwealth of
Massachusetts, Attorney General Reilly also has the right to participate in this proceeding
as a representative of an interested State. 10 C.F.R. § 2.315(c). See also Vermont Yankee
Nuclear Power Corporation (Vermont Yankee Nuclear Power Station), LBP-87-7, 25
NRC 116, 118 (1987).

III. STATUTORY AND REGULATORY FRAMEWORK

The two statutes that govern this hearing request and backfit petition are NEPA
and the AEA. The AEA sets minimum standards for safe and secure operation of nuclear
facilities, while NEPA requires NRC to consider and attempt to avoid or mitigate
significant adverse environmental impacts of licensing those facilities. Although the
statutes have some overlapping concerns, they establish independent requirements.
Limerick Ecology Action v. NRC, 869 F.2d 719, 729-30 (3" Cir. 1989) (holding that the
AEA does not preclude NEPA).

It is “unreasonable to suppose that [environmental] risks are automatically
acceptable, and may be imposed upon the public by virtue of the AEA, merely because
operation of a facility will conform to the Commission’s basic health and safety
standards.” Limerick Ecology Action v. NRC, quoting Citizens for Safe Power v. NRC,
524 F.2d 1291, 1299 (D.C. Cir. 1975). NEPA goes beyond the AEA, by requiring the
consideration of alternatives for reducing or avoiding adverse environmental impacts of

NRC licensing actions. Limerick Ecology Actionv. NRC, citing 10 C.F.R. § 51.71(d).



A. Atomic Energy Act Safety Requirements
1. AEA requirements for protection of public safety

The AEA prohibits the NRC from issuing a license to operate a nuclear power
plant if it would be “inimical to the common defense and security or to the health and
safety of the public.” 42 U.S.C. § 2133(d). Public safety is “the first, last, and a
permanent consideration in any decision on the issuance of a construction permit or a
license to operate a nuclear facility.” Petition for Emergency and Remedial Action, 7
NRC at 404, citing Power Reactor Development Corp. v. International Union of
Electrical Radio and Machine Workers, 367 U.S. 396, 402 (1961) (“Power Reactor

Development Corp.”).

2. NRC requirements for protection against design-basis
accidents '

NRC regulations for implementation of the AEA provide that a nuclear power
plant must be designed against accidents that are “anticipated during the life of the
facility.” See 10 C.F.R. § 50.34(a)(4), which provides that a construction permit

application for a nuclear power plant must include:

a preliminary analysis and evaluation of the design and performance of structures,
systems, and components of the facility with the objective of assessing the risk to
public health and safety resulting from operation of the facility and including
determination of the margins of safety during normal operations and transient
conditions anticipated during the life of the facility, and the adequacy of
structures, systems, and components provided for the prevention of accidents and

the mitigation of the consequences of accidents.
These “anticipated” accidents, against which nuclear power plants must be designed, are
called “design-basis accidents.” See NUREG-1437, Generic Environmental Impact

Statement for License Renewal of Nuclear Plants at 5-1 (1996) (“License Renewal

GEIS”). Design-basis accidents include low-frequency but credible events. Id. at 5-2.



In determining which types of accidents constitute design-basis accidents and
therefore must be protected against in a nuclear plant’s design, the NRC sets a
“threshold” based on probability of the accident. The NRC has held that reactor core

-accidents with a “realistic probability” (i.e., a non-conservative probability) of at least
one in ten million per year (10”) must be included in the design-basis. Private Fuel
Storage, L.L.C. (Independent Spent Fuel Storage Installation), CLI-01-22, 54 NRC 255,
259-60 (2001) (“PFS I"), citing Metropolitan Edison Co. (Three Mile Island Nuclear
Station, Unit 2), ALAB-692, 16 NRC 921 (1982); Consumers Power Co. (Big Rock
Point Plant), LBP-84-32, 20 NRC 601, 639-52 (1984).

The NRC designates accidents that are more complex and less likely than design-
basis accidents as “severe accidents.” License Renewal GEIS at 5-1 (severe accidents are
“those involving multiple failures of equipment or function and, therefore, whose
likelihood is generally lower than design-basis accidents but whose consequences may be
higher”). Although severe accidents are “beyond the substantial coverage of design-basis
events,” they constitute “the major risk to the public associated with radioactive releases
from nuclear power plant accidents.” Policy Statement on Severe Accidents Regarding
Future Designs and Existing Plants, 50 Fed. Reg. 32,138, 32,139 (August 8, 1985)
(“Severe Accident Policy Statement”).

The Commission has made a generic determination that nuclear plants can be

operated safely, despite the potential for severe accidents. Severe Accident Policy

1 But see Vermont Yankee Nuclear Power Corp. (Vermont Yankee Nuclear
Power Station), CLI-90-4, 31 NRC 333, 334 (1990), in which the Commission refused to
rule out NEPA consideration of an accident probability of 10 per year as remote and
speculative. Under the PFS I ruling, an accident with a probability of 10* would be well
within the range of a design-basis accident. Therefore, not only should it have been
considered credible for purposes of preparing an EIS, but it should have been included in

the design-basis for the facility.



Statement, 50 Fed. Reg. at 32,139-40. See also Final Rule, Nuclear Power Plant License
Renewal, 56 Fed. Reg. 64,943, 64,948-49 (December 13, 1991). Nevertheless, the
Commission has an ongoing program to address severe accidents in the context of its
regulatory program for protection of public health and safety under the Atomic Energy
Act, and pledges to act upon any new information that calls the safety finding into
question. Id. As provided by the Severe Accident Policy Statément:

Should significant new safety information become available, from whatever

source, to question the conclusion of ‘no undue risk,’ then the technical issues

thus identified would be resolved by the NRC under its backfit policy and other
existing procedures, including the possibility of generic rulemaking where this is

justified.

50 Fed. Reg. at 32,139.
3. Standard for license renewal
Section 2133(c) of the Atomic Energy Act allows the NRC to renew nuclear

power licenses. Although the AEA does not set a safety standard for license renewal, the
Commission generally interprets the AEA to require that it “must have ‘reasonable
assurance’ that public health and safety are not endangered by its licensing actions.”
Petition for Emergency and Remedial Action, 7 NRC at 404, citing Power Reactor
Development Corp., 367 U.S. at 402.

In the license renewal rulemaking, the Commission made a determination that:

With the exception of age-related degradation unique to license renewal and

possibly some few other issues related to safety only during extended operation,

the regulatory process is adequate to ensure that the licensing bases of all

currently operating plants provide and maintain an acceptable level of safety for
operation so that operation will not be inimical to public health and safety or

common defense and security.

56 Fed. Reg. at 64,946. Thus, other than with respect to aging issues, the NRC does not

inquire into safety issues in the license renewal process.



If significant new information becomes available with respect to a safety issue
unrelated to the aging of the plant, the NRC does not permit it to be raised in the license
renewal hearing. Preamble to Final License Renewal Rule, 56 Fed. Reg. at 64,946.
Instead, the NRC requires that the issue must be addressed under the NRC policy for
backfitting the design of operating reactors in 10 C.F.R. § 50.109, or under “other
existing procedures, including the possibility of generic rulemaking.” Id.>

B. NEPA Statutory and Regulatory Requirements

1. General NEPA requirements
a. NEPA requirement to prepare an EIS

NEPA is the “basic charter for protection of the environment.” 40 C.F.R. §
1500.1. Its fundamental purpose is to “help public officials make decisions that are based
on understanding of environmental consequences, and take decisions that protect, restore
and enhance the environment.” Id. NEPA requires federal agencies to examine the
environmental consequences of their actions before taking those actions, in order to
ensure “that important effects will not be overlooked or underestimated only to be
discovered after resources have been committed or the die otherwise cast.” Robertson v.
Methow Valley Citizens Council (Robertson), 490 U.S. 332, 349 (1989).

The primary method by which NEPA ensures that its mandate is met is the
“action-forcing” requirement for preparation of an EIS, which assesses the environmental
impacts of the proposed action and weighs the costs and benefits of alternative actions.

Id, 490 U.S. at 350-51. An EIS must be searching and rigorous, providing a “hard look”

2 Among these options the Massachusetts Attorney General has elected to request a
backfit to design the Pilgrim plant against pool fires. See Section VI. below.



at the environmental consequences of the agency’s proposed action. Id. at 349; Marsh,
490 U.S. at 374,
b. NEPA requirement to supplement an EIS

The completion of an EIS for a proposed action does not end an agency’s

responsibility to weigh the environmental impacts of a proposed action. Marsh, 490 U.S.

at 371-72. As the Supreme Court recognized in Marsh, it would be incongruous with
NEPA’s “action-forcing” purpose to allow an agency to put on “blinders to adverse
environmental effects,” just because the EIS has been completed. Id. Accordingly, up
until the point when the agency is ready to take the propose.d action, it must supplement
the EIS if there is new information showing that the remaining federal action will affect
the quality of the human environment “in a significant manner or to a significant extent

not already considered.” 490 U.S. at 374.

c. NEPA requirement that an EIS must consider
reasonably foreseeable impacts of nuclear accidents.

The environmental impacts that must be considered in an EIS include “reasonably
foreseeable” impacts which have “catastrophic consequences, even if their probability of
occurrence is low.” 40 C.F.R. § 1502.22(b)(1). The Commission has held that
probability is the “key” to determine whether an accident is “reasonably foreseeable” or
whether it is “remote and speculative” and therefore need not be considered in an EIS.
Vermont Yankee Nuclear Power Corp. (Vermont Yankee Nuclear Power Station), CLI-
90-7, 32 NRC 129, 131 (1990). See also Limerick Ecology Action v. NRC, 869 F.2d at

745, citing Vermont Yankee Nuclear Power Corp. v. Natural Resources Defense Council,

Inc., 435 U.S. 519, 551 (1978).
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In the spectrum of accidents that might be considered in an EIS for a nuclear
power plant license, there is no dispute that “design-basis accidents,” i.e., accidents
against which a nuclear plant must be designed under the AEA’s requirement to protect
public health and safety against “undue risk,” are reasonably foreseeable and therefore
must be considered. Thus, almost since the passage of NEPA the NRC has included
consideration of the environmental impacts of design-basis accidents in its EISs.
Limerick Ecology Action v. NRC, 869 F.2d 719, 726 (3rd Cir. 1989), citing 36 Fed. Reg.
22,851 (1971).

In 1980, following the Three Mile Island accident, the Commission also began to
consider the environmental impacts of severe or “beyond design-basis” accidents in its
EISs. Id, citing Statement of Interim Policy, Nuclear Power Plant Accident
Considerations Under the National Environmental Policy Act of 1969, 45 Fed. Reg.
40,101 (1980). In contested cases the Commission has required intervenors to address
the quantitative probability of severe accidents for which they seek consideration in an
EIS. See, e.g., Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant), CLI-
01-11, 53 NRC 370, 387 (2001) (“Harris™). While the Commission has not established a
threshold for the level of accident probability considered “reasonably foreseeable,” in
Harris the Commission affirmed a decision by the ASLB approving the NRC Staff’s
probability estimate of 107 for a particular accident scenario and ruling that the accident
was “remote and speculative.” Id. at 388 n.8. (But see Section I11.A.2 above.)

2. NRC’s procedures for preparation of ER and EIS

NRC’s NEPA procedures require the NRC to prepare an EIS for any major

licensing action significantly affecting the quality of the human environment. 10 C.F.R.

1




§§ 51.71, 51.91. Before the EIS is prepared, however, the NRC’s regulations require that
the license applicant must prepare what amounts to a first draft of the EIS, i.e., the
environmental report (“ER”). 10 C.F.R. § 51.53(c)(2), Duke Power Co. (Catawba
Nuclear Station, Units 1 and 2), CLI-83-19, 17 NRC 1041, 1049 (1983) (noting that “as a
practical matter, much of the information in an Applicant’s ER is used in the [Draft
EIS]”). The ER generally must address all the same impacts, alternatives, and other
environmental issues that will be addressed later in the NRC’s EIS. Compare 10 C.F.R.
§ 51.53(c)(2) with 10 C.F.R. § 51.71.

3. NRC’s NEPA procedures for license renewal

.a. NRC reliance on License Renewal GEIS in individual
license renewal proceedings

NRC regulations for the implementation of NEPA do not require the preparation
of a complete ER and EIS for every nuclear power plant license renewal application.
Instead, the NRC relies on the License Renewal GEIS, prepared in 1996, to evaluate most
of the environmental impacts of license renewal. See 10 C.F.R. §§ 51.53(c)(3)(i),
51.71(d).

The License Renewal GEIS and NRC’s environmental regulations for license
renewal-related NEPA issues separate environmental impacts, including accidents, into
two major categories: Category 1 or “generic” impacts, and Category 2 or “plant-
specific” impacts. Duke Energy Corporatic;n (McGuire Nuclear Station, Units 1 and 2;
Catawba Nuclear Station, Units 1 and 2), CLI-02-14, 55 NRC 278, 290 (2002)
(“McGuire/Catawba”). Environmental impacts are listed according to their category in
Table B-1 of Appendix B to Subpart A of 10 C.F.R. Part 51.

For Category 1 impacts, the NRC considers the License Renewal GEIS analysis

12



sufficient, and no furthef analysis is required in the Environmental Report and EIS that
are prepared at the time of the license renewal application. 10 C.F.R. §§ 51.53(c)(3)(i),
51.71, 51.95(c). For Category 2 impacts, the NRC has determined that impacts and
alternatives cannot be fully addressed in the Generic EIS and therefore must be addressed
in the site-specific ER and EIS. McGuire/Catawba, 55 NRC at 290; Florida Power &
Light Co. (Turkey Point Nuclear Generating Plant, Units 3 and 4), CL1-01-17, 54 NRC 3,

12 (2001).

b. NRC discussion of accident impacts in License Renewal
GEIS

The License Renewal GEIS purports to address both design-basis accidents and
severe accid.e.nts. With respect to design-basis accidents, the GEIS provides a briéf
statement that the impacts of design-basis accidents were considered in the original EIS
for each nuclear power plant, and that the design was found adequate to “accommodate”
those accidents. License Renewal GEIS at 5-11. Moreover, the GEIS asserts that the
consequences of design-basis accidents are not expected to change significantly as a
result of aging of the plant. Id. Therefore, the GEIS does not provide a further
discussion of design-basis accidents. Jd. These impacts are also classified as “Category
1 in Table B-1 of Appendix B to Subpart A of 10 C.F.R. Part 51.

With respect to severe or beyond design-basis accidents, the License Renewal
GEIS discusses the potential consequences of an array of severe accidents identified in
various studies, primarily the NRC’s most recent and comprehensive probabilistic
analysis of nuclear power plant accidents, NUREG-1150, Severe Accident Risks for Five
U.S. Nuclear Power Plants (1990). While recdgnizing the possibility that the likelihood

of some severe accidents may be so low as to be “remote and speculative” and therefore
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not necessary to discuss in an EIS, the License Renewal GEIS does not exclude any
severe accidents on the ground of their estimated probability. Severe accidents are
classified as “Category 2” impacts in Table B-1 of Appendix B to Subpart A of 10 C.F.R.
Part 51.

The License Renewal GEIS does not include any discussion of how deliberate
and malicious attacks on nuclear power plants may increase the likelihood or
consequences of severe accidents. The NRC declines to address the topic on the grounds
that (2) NRC security regulations provide reasonable assurance that the risk from
sabotage is small; (b) although their probability is not quantifiable, acts of sabotage are
“not reasonably expected”; and (c) even if such an event were to occur, resultant core
damage and radiological releases would be “no worse than those expected from internally
initiated events.” License Renewal GEIS at 5-18.°

The License Renewal GEIS is consistent with the NRC’s long-established policy
of refusing to examine the environmental impacts of deliberate malicious acts on the
ground that it could not make a “meaningful assessment of the risks of sabotage.”
Philadelphia Electric Co. (Limerick Generating Station, Unitsl and 2), ALAB-819, 22
NRC 681, 697-701 (1985) (“Limerick Appeal Board Decision”), aff’d on this ground and
rev’d on other grounds, Limerick Ecology Action v. NRC, 869 F.2d 719, 743-44 (3" Cir.
1989). Even the attacks of September 11, 2001, did not cause the NRC to change this

policy, which it reiterated in Private Fuel Storage, L.L.C. (Independent Spent Fuel

3 The NRC’s failure to discuss impacts of deliberate and malicious acts in the
License Renewal GEIS is a departure from the 1979 GEIS, in which the NRC examined

the impacts of attacks on spent fuel pools, albeit not in light of significant new
information about the risks of pool fires, NUREG-0575, Handling and Storage of Spent

Light Water Power Reactor Fuel (1979) (“1979 GEIS™). See discussion in Section
V.B.l.c, below.
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Storage Installation, CLI-02-25, 56 NRC 340 (2002) (“PFS II’) and Pacific Gas &
Electric Company (Diablo Canyon ISFSI), CLI-03-12, 58 NRC 185 (2003) (“Diablo
Canyon”).* Diablo Cdnyon has been appealed to the U.S. Court of Appeals for the 9™
Circuit, where a decision is pending. Moreover, to the extent that PFS II and Diablo
Canyon are based on factual determinations that should be re-evaluated in a new EIS in
light of significant new information, the policy is subject to challenge in this proceeding.
10 C.F.R. § 51.53(c)(3)(iv). See discussion below in Section III.B.3.c.

c. NRC requirement to supplement License Renewal
GEIS

Consistent with Marsh, 490 U.S. at 374, NRC regulation 10 C.F.R. §
51.53(c)(3)(iv) requires that an environmental report “must contain any new and
significant information regarding the environmental impacts of license renewal of which
the applicant is aware.” Thus, the conclusions of the License Renewal GEIS are subject
to modification in individual lil:ense renewal proceedings if new and significant
information, not evaluated in the License Renewal GEIS, shows that the environmental

impacts of license renewal are greater than concluded in the License Renewal GEIS.

d. NRC requirement to consider alternatives in
site-specific ER and EIS

For any environmental impacts that do not fall into Category 1, a license renewal
applicant must consider “alternatives for reducing adverse impacts,” including severe

accidents. 10 C.F.R. § 51.53(c)(3)(iii), citing 10 C.F.R. § 51.45(c). This requirement

4 For other decisions applying the NRC’s policy against considering the
environmental impacts of terrorism and sabotage, see Duke Cogema Stone & Webster
(Savannah River Mixed Oxide Fuel Fabrication Facility), CLI-02-24, 56 NRC 335
(2002); Dominion Nuclear Connecticut, Inc. (Millstone Nuclear Power Station, Unit 1),
CLI-02-27, 56 NRC 367 (2002); Duke Energy Corp. (McGuire Nuclear Station, Units 1
and 2), Catawba Nuclear Station, Units 1 and 2), CLI-02-26, 56 NRC 358 (2002).
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also applies to the draft and final EIS for each individual license renewal application. 10
C.F.R. §51.71(d), 51.91.

As the Commission explained in the preamble to the final rule for environmental
review of license renewal applications, the alternatives that must be considered include
severe accident mitigation alternatives (“SAMAs”). Final Rule, Environmental Review
for Renewal of Nuclear Power Plant Operating Licenses, 61 Fed. Reg. 28,467, 28,480-81
(June 5, 1996). This requirement is:

based on the Commission’s NEPA regulations that require a review of severe

[accident] mitigation alternatives in its environmental impact statements (EISs)

and supplements to EISs, as well as a previous court decision that required review

of severe mitigation alternatives (referred to as SAMDAGs) at the operating license
stage. See, Limerick Ecology Action v. NRC, 869 F.2d 719 (3d Cir. 1989).

61 Fed. Reg. at 28,481. In addition, the Commission noted that while each licensee was
in the process of performing an individual plant examination (“IPE”) to “look for plant
vulnerabilities to internally initiated events” and a separate IPE “for externally initiated
events (IPEEE),” the progfam had not been completed in time to include the results in an
EIS or supplemental EIS. Id. Thus, the ER and EIS for each individual license renewal

application must include consideration of SAMAs. Id.

C. Atomic Energy Act Public Hearing Requirements for License
Renewal Decisions.

Section 189a of the AEA requires the NRC to provide interested members of the
public with a prior opportunity for a hearing on any decision regarding the issuance or
amendment of a nuclear facility license. 42 U.S.C. § 2239(a)(1)(A). While the AEA
does not establish a specific right to a hearing for license renewal proceedings, the

Commission has determined that a hearing should be granted because renewal of an
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operating license “is essentially the granting of a license.” Proposed Rule, Nuclear
Power Plant License Renewal, 55 Fed. Reg. 29,043, 29,052 (July 17, 1990).

In order to be admitted as an intervenor to an NRC adjudicatory licensing
proceeding, including a license renewal proceeding, a petitioner must file “contentions”
that provide “sufficient information to show that a genuine dispute exists with the
applicant/licensee on a material issue of law or fact.” 10 C.F.R. § 2.309(f)(vi).
Contentions raising questions of compliance with NRC safety requirements must be
based on the application, and contentions raising questions of compliance with NEPA
must be based on the applicant’s ER. 10 C.F.R. § 2.309(f).

Pursuant to 10 C.F.R. § 2.335, contentions may not challenge NRC regulations.
However, factual determinations codified in NRC NEPA regulations may be challenged
under regulations and judicial precedents requiring the consideration of significant new
information that undermines those determinations. See discussion above in Sections
II1.B.1.b and 1I1.B.3.c. In addition, contentions may challenge fact-based statements of
NRC policy that were established without notice or opportunity for public comment.

Limerick Ecology Action v. NRC, 869 F.2d at 733-39.°

5 Inthe Limerick proceeding, which took place in the 1980s, the Intervenor submitted a
contention challenging the NRC’s pronouncement in an EIS that it would not consider
the environmental impacts of sabotage against a proposed nuclear plant because it lacked
any meaningful method of assessing the likelihood of sabotage events at a proposed
nuclear power plant. 849 F.2d at 743. The Court upheld the NRC’s holding that the
Intervenor “failed to produce any credible evidence or theory that would ‘cast any serious
doubt’ on the Commission’s conclusion that sabotage risk analysis is beyond current
probabilistic risk assessment methods and that there is no current basis by which to
measure such risk.” Id. Thus, the court recognized the Intervenor’s right to challenge the
NRC'’s policy pronouncement regarding consideration of intentional attacks on a nuclear
facility in the specific licensing proceeding in which it had intervened. While the Third
Circuit upheld the Commission’s ruling that the Limerick Intervenor failed to present
enough evidence to challenge the factual basis for the policy, that is not the case here. In
its contention below, the Attorney General presents a significant body of evidence
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IV. FACTUAL AND PROCEDURAL BACKGROUND

A. Pilgrim Nuclear Power Plant

1. " Pool Storage of Spent Fuel at Pilgrim

At the Pilgrim nuclear power plant, electricity is generated by fission reactions in
radioactive “fuel rods” in the plant’s reactor. Fuel rods are grouped together in
“assemblies.” After a fuel assembly is “spent” in the sense that it no longer can be used
to generate power, it is discharged from the reactor. However, at this point in its life the -
assembly is much more dangerou§ than when.it entered the reactor. It emits heat and
intense radiation, and contains a large inventory of radioactive material. Gordon
Thompson, Risks and Risk-Reducing Options Associated with Pool Storage of Spent
Nuclear Fuel at the Pilgrim and Vermont Yankee Nuclear Power Plants, § 2 (May 25,
2006) (“Thompson Réport”).6

The Pilgrim plant has a fuel storage pool through which fresh fuel assemblies
pass during their placement in the reactor, and where spent fuel is stored after it is
removed from the reactor core. When Pilgrim and other plants in the present generation

of nuclear power plants first began operation in the 1970s, their spent fuel pools were

equipped with low-density, open-frame racks. These racks allowed free circulation of
water around the fuel assemblies. If water were lost from a pool equipped with open-
frame racks, air or steam could circulate freely through the fuel assemblies, cooling the

assemblies. As a result, the fuel cladding would ignite, if at all, only in rare conditions.

Thompson Report, § 8.

showing that the NRC’s policy is unfounded.
6 A copy of Dr. Thompson’s report is attached to the Declaration of Dr, Gordon

Thompson in Support of Massachusetts Attorney General’s Contention and Petition for
Backfit Order (May 25, 2006, which is included as Exhibit 1 to this pleading.
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Over the past three decades, spent fuel inventories have mounted because of the
lack of other means of spent fuel management. Plant licensees have responded to this
problem by substantially increasing the density at which fuel is stored in the existing
spent fuel pools. In order to increase the density of storage, licensees have been obliged
to use racks in which each fuel assembly is surrounded by solid, neutron-absorbing
panels, which are needed to suppress criticality or a runaway chain reaction. The panels
limit the flow of coolant (water, air or steam) to a mode of circulation in which the
coolant enters each rack cell from below, rises vertically through the cell, and leaves the
cell at its top.

The Pilgrim license has been amended several times to permit storage of an ever-
increasing volume of spent fuel in high-density storage racks. Currently, all racks in the
Pilgrim pool are high-density. During the requested period of license extension, the
Pilgrim pool will contain about 3,200 fuel assemblies with a radioactive inventory of
approximately 44 million Curies of cesium-137. Thompson Report, Table 3-4.

If water is lost from a pool equipped with high-density racks, the circulation of
coolant over the fuel assemblies will be inhibited, and the fuel will ignite over a wide
range of conditions. Thompson Report, § 2. See also discussion below in Section V.B.3.
A pool fire at Pilgrim could release between four and 40 million curies of radioactive
cesium, contaminating a large land area with radioactive cesium-137 for decades, at a
cost of many billions of dollars. Thompson Report, § 5; Jan Beyea, Report to the

Massachusetets Attorney General on the Potential Consequences of a Spent-fuel Pool
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Fire at the Pilgrim or Vermont Yankee Nuclear Plant at 21-24 (May 25, 2006) (“Beyea
Report”).7
2, Availability of dry storage as an alternative to pool storage

Dry storage is an alternative to wet storage that involves placement of the spent
fuel in containers (casks or canisters) that are filled with a noncorrosive gas such as
helium. Cooling is achieved by convective (i.e., passive) circulation of air over the fuel
containers. In comparison with high-density pool storage, dry storage is more expensive
because it requires the purchase and installation of new equipment. However, dry storage
eliminates the potential for a pool fire and, if properly executed, dramatically reduces the
potential for other modes of release of the radioactive material in spent fuel. Thompson
Report, § 8. Thus, the expense is well-justified. Id, § 9; Beyea Report, Tables 4 and 5.

To this date, Entergy has not irhplemented dry storage at the Pilgrim nuclear
power plant.

B. Pilgrim license renewal application

Entergy’s license for the Pilgrim nuclear power plant is due to expire in 2012, On
January 25, 2006, Entergy submitted an application to the NRC for renewal of its
operating license for an addition 20-year term, or until 2032, Entergy License Renewal
Application, Pilgrim Nuclear Power Station (“License Renewal Application™). As
required by 10 C.F.R. § 51.53(c), the license renewal application included an ER, which
purported to address the site-specific environmental impacts of the proposed operation
during the renewal term and other related issues. Pilgrim License Renewal Application,

Appendix E, Applicant’s Environmental Report (“Pilgrim ER”). The Pilgrim ER

7 A copy of Dr. Beyea’s report is attached to the Declaration of Dr. Jan Beyea in
Support of Massachusetts Attorney General’s Contention and Petition for Backfit Order
(DATE), which is included as Exhibit 2 to this pleading.
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addresses the environmental impacts of accidents in Section 4, relying to a significant

extent on the License Renewal GEIS for the evaluation of environmental impacts. See

ER at 4-1, 4-31. In response to its regulatory obligation to identify “new and significant”

information regarding the environmental impacts of license renewal, Entergy also states

that it is aware of none. ER at 5-2, citing 10 C.F.R. § 51.53(c)(3)(iv).

V. CONTENTION: THE ENVIRONMENTAL REPORT FOR RENEWAL OF
THE PILGRIM NUCLEAR POWER PLANT FAILS TO SATISFY NEPA
BECAUSE IT DOES NOT ADDRESS THE ENVIRONMENTAL IMPACTS
OF SEVERE SPENT FUEL POOL ACCIDENTS.

A. Contention

The Pilgrim ER does not satisfy the requirements of 10 C.F.R. § 51.53(c)(3)(iv)
and NEPA, 42 U.S.C. § 4332 et seq., because it fails to address new and signiﬁcant
information regarding the reasonably foreseeable potential for a severe accident involving
nuclear fuel stored in high-density storage racks in the Pilgrim fuel pool. Although an

NRC-sponsored study conducted as early as 1979 raised the potential for a severe

accident in a high-density fuel storage pool if water is partially lost from the pool

(NUREG/CR-0649, Spent Fuel Heatup Following Loss of Water During Storage (March

1979) (1979 Sandia Report™)), the NRC has failed to take that risk into account in every

EIS it has prepared, including the 1979 GEIS on the environmental impacts of fuel

storage; the 1990 Waste Confidence rulemaking (Review and Final Revision of Waste

Confidence Decision, 55 Fed. Reg. 38,474, 38,481 (September 18, 1990) (“1990 Waste

Confidence Rulemaking”); and the 1996 License Renewal GEIS on which the Pilgrim

license renewal application relies. Moreover, the environmental impacts of a pool

accident were not considered in the 1972 EIS issued in support of the original operating

license for the Pilgrim nuclear power plant (Final Environmental Statement Related to
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Operation of Pilgrim Nuclear Power Station, Boston Edison Company, Docket No. 50-
293 (May 1972) (“1972 Pilgrim EIS”)).

Significant new information now firmly establishes that (a) if the water level in a
fuel storage pool drops to the point where the tops of the fuel assemblies are uncovered,
the fuel will burn, (b) the fuel will burn regardless of its age, (c) the fire will propagate to
other assemblies in the pool, and (c) the fire may be catastrophic. See Thompson Report
and Beyea Report. This new information has also been confirmed by the NRC Staff in
NUREG-1738, Final Technical Study of Spent Fuel Pool Accident Risk and
Decommissioning Nu;Iear Power Plants (January 2001) (“NUREG-1738”), and by the
National Academies of Sciences. See NAS Committee on the Safety and Security of
Commercial Spent Nuclear Fuel Storage, Safety and Security of Commercial Spent
Nuclear Fuel Storage at 53-54 (The National Academies Press: 2006) (“NAS Report”).?

Moreover, significant new information, including the attacks of September 11,
2001 and the NRC’s response to those attacks, shows that the environmental impacts of
intentional destructive acts against the Pilgrim fuel pool are reasonably foreseeable.
Taken together, the i)otentia] for severe pool accidents caused by intentional malicious
acts and by equipment failures and natural disasters such as earthquakes is not only
reasonably foreseeable, but is likely enough to qualify as a “design-basis accident,” i.e.,
an accident that must be designed against under NRC safety regulations. Thompson
Report, §§ 6,7,9.

The ER also fails to satisfy 10 C.F.R. § 51.53(c)(3)(iii) because it does not

consider reasonable alternatives for avoiding or reducing the environmental impacts of a

8 Relevant excerpts of NUREG-1738 and the NAS Report are attached as Exhibits 3
and 4, respectively.
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severe spent fuel accident, i.e., SAMAs. Alternatives that should be considered include
re-racking the fuel pool with low-density fuel storage racks and transferring a portion of
the fuel to dry storage.

This contention is supported by the expert declarations and reports of Drs. Gordon
Thompson and Jan Beyea regarding the likelihood and consequences of spent fuel pool
accidents at the Pilgrim nuclear power plant. See Exhibits 1 and 2.

B. Basis for Contention

NEPA requires that new and significant information, not considered in any prior
EIS for a proposed action, must be considered in a supplemental EIS if (a) the new
information arises before the final action is taken, and (b) the new information shows that
the environmental impacts of the proposed action would be significantly different than
the impact§ presented in the EIS. Marsh, supra; 10 C.F.R. § 51.53(c)(3)(iv). Here,
significant new information, not previously considered by the NRC in any EIS, shows
that the impact of high-density spent fuel pool storage at Pilgrim would be significantly
greater than contemplated in prior EISs. Therefore the NRC must consider the
environmental impacts of a pool accident in a supplemental EIS for the Pilgrim license

renewal decision.

This contention also meets the standard established in Harris for pleading an
admissible contention seeking consideration of a severe accident in an EIS, because it
presents sufficient information to create a “genuine material dispute of fact or law
adequate to warrant further inquiry” into the question of whether the likelihood of a pool
fire falls within the range of probability considered reasonably foreseeable by the NRC.

Carolina Power & Light Co. (Shearon Harris Nuclear Power Plant), LBP-00-19, 52 NRC
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85, 97-98 (2000), affirmed on other grounds, CLI-01-11, 53 NRC 370 (2001).9 In
addition, it meets the standard established in Limerick Ecology Action v. NRC, thata
party may litigate the question of whether NEPA requires consideration of the
environmental impacts of intentional and malicious acts against a nuclear facility by
presenting sufficient evidence to challenge the factual basis for the policy against such

consideration. See note 5 above.

1. The potential for a pool fire has not been considered in any
previous EIS.

As discussed above in the contention, new information regarding the potential for
a pool fire is presented in NUREG-1738, the NAS Report, and the Thompson Report.
All of these documents were written after the issuance of the License Renewal GEIS, and
therefore they qualify as “new information” for purposes of requiring a supplemental
EIS. As the Court recognized in Hodges v. Abraham, 300 F.3d 432, 447 (4™ Cir. 2002),
an agency may review and consider previously issued NEPA documents in determining
whether to supplement an EIS. Here, the history of NRC’s NEPA consideration of spent

fuel storage risks shows that although the NRC has been aware of the risks of high-

9 While the ASLB later ruled that the one accident scenario it selected for
litigation in the Harris case was “remote and speculative” [LBP-01-09, 53 NRC 239,
271}, that decision is not dispositive here, by virtue of significant factual differences,
including differences in the plants’ designs. While Harris is a pressurized water reactor
(“PWR?”), Pilgrim is a boiling water reactor (“BWR?”). As a PWR, Harris has two major
design features which render it less vulnerable than Pilgrim to a pool fire: first, the fuel
pools are partially below ground, and second, the pools are in a separate building from
the reactor building. In contrast, the pool at Pilgrim is above ground, and therefore it is
more vulnerable to a breach in the pool wall or floor. NAS Report at 33. Unlike Harris,
the Pilgrim pool is also located in the same building as the reactor. Given an early
release from the Pilgrim reactor as part of a core-melt accident, hot gases and radioactive
material from the reactor would spread throughout the building. The radiation field and
the thermal environment would be more extreme than would be the case in the Harris
pool building if two of the pools in that building were to suffer fires. Thompson Report,

§ 6.

24



density fuel pool fires for many years, it has not publicly disclosed or analyzed that risk
in any EIS. Nor has the NRC updated the License Renewal GEIS to address the
additional information about the risks of pool fires that has accumulated over the years
since publication of the License Renewal GEIS. Thus, the NRC has failed to take the
“hard look” required by NEPA. Marsh, 490 U.S. at 374.

a. The EIS for the original Pilgrim license and other
nuclear power plant licenses did not consider impacts of
pool accidents.

Since the early 1980’s, the EISs for the licensing of all U.S. nuclear plants have
considered the potential for severe accidents. This consideration has been based on the
findings of the Reactor Safety Study (WASH-1400) (1975). As later summarized by the
NRC, the Reactor Safety Study concluded that the risks of beyond design-basis accidents
in the low-density spent fuel storage pools in use at that time were “orders of magnitude”
below the risks of reactor core accidents, because of the “simplicity of the spent fuel
storage pool design.” NUREG-1353, Regulatory Analysis for the Resolution of Generic
Issue 82, "Beyond Design-basis Accidents in Spent Fuel Pools" at ES-1 (April 1989)
(“NUREG-1353”). The simple features of low-density spent fuel storage were:

(1) the coolant is at atmospheric pressure, (2) the spent fuel is always subcritical

and the heat source is low, (3) there is no piping which can drain the pool and (4)
there are no anticipated operational transients that could interrupt cooling or cause

criticality.
Id. at ES-1. Thus, the 1972 EIS for the Pilgrim plant, where spent fuel initially was

stored in low-density racks, had no reason to address the environmental impacts of pool

accidents.

Shortly after WASH-1400 was published, then-President Carter cancelled the

national program for reprocessing of spent fuel, and licensees began to use high-density
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racks to store an ever-increasing inventory of spent fuel at nuclear power plant sites.
This decision to store an increasing volume of spent fuel onsite led to the use of high-
density storage racks, which “results in a larger inventory of fission products in the pool,
a greater heat load on the pool cooling system, and less distance between adjacent fuel

assemblies.” NUREG-1353 at ES-1.

b. The 1979 Sandia Report showed risks of high-density
pool storage. ' .

In March of 1979, the NRC published a report by one of its contractors, Sandia
National Laboratories, showing that in the case of total, instantaneous drainage of water
from a pool, densely packed spent fuel, even a year after discharge, would likely heat up
to the point where its zircaloy cladding would burst and then catch fire. Analysis in the
report also showed that partial drainage would be a more severe condition, causing older
fuel to ignite. 1979 Sandia Report. See Thompson Report, § 2.

c. The 1979 GEIS did not address pool fire risks.

In August of 1979, several months after publishing the 1979 Sandia Report, the
NRC issued the 1979 GEIS, which constitutes the only EIS the NRC ever prepared for
the specific purpose of evaluating spent fuel storage impacts. Using the assumption that
all pool storage space as originally designed had been expanded by re-racking with
medium-density or high-density storage racks (see 1979 GEIS at 3-2), the GEIS
examined the impacts of fuel storage in pools and found that storage of fuel in pools “has
an insignificant impact on the environment.” Id.at 8-2.

Despite the recent publication of the 1979 Sandia Report, the GEIS made no

mention of the potential for a pool fire in high-density fuel storage pools. The GEIS’
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only reference to the 1979 Sandia Report was to cite it as a footnote to the following

statement:

Assuming that the spent fuel stored at an independent spent fuel storage
installation is at least one year old, calculations have been performed to show that

loss of water should not result in fuel failure due to high temperatures if proper
rack design is employed.®®

28. “Spent Fuel Heatup Following Loss of Water During Storage,” Report
NUREG/CR-0649, March 1979.

1979 GEIS at 4-21 (emphasis added). But the GEIS did not mention the fact that the
only rack design that could have been deemed “proper” by the authors of the 1979 Sandia
Report was a low-density rack design, because Sandia had found that fuel stored in a
high-density rack would burn if water were lost from the pool.

Thus, the 1979 GEIS purported to take account of the 1979 Sandia Study, but
actually did not address the known, significant risk implications of the study, thereby
failing to satisfy the “hard look” standard for an EIS. Robertson, 490 U.S. at 349; Marsh,
490 U.S. at 374. See also Hughes River Watershed Conservancy v. Agriculture Dept.,

81 F.3d 437, 446 (4th Cir. 1996) (holding that in order for an EIS to serve its functions of
informing decision-makers and the public, it is “essential” that the EIS not be based on

“misleading” assumptions).

d. The 1990 Waste confidence rulemaking ignored the risk
of pool fires. '

The NRC next addressed the environmental risks of spent fuel storage in the 1990
revision to the Waste Confidence rulemaking, where the agency examined the
environmental impacts of storing spent fuel at reactor sites for an additional 30 years

pending the opening of a final repository. 1990 Waste Confidence Rulemaking Notice,
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55 Fed. Reg. 38474. In response to comments on the potential for spent fuel pool
accidents, the Commission asserted that it had spent “several years” studying “in detail”
the “catastrophic loss of reactor spent fuel pool water possibly resulting in a fuel fire ina
dry pool.” 55 Fed. Reg. at 38,481."® The NRC made no mention of the 1979 Sandia
Report, however, which had found that partial loss of water from a pool posed a more
serious risk than complete and instantaneous drainage.

Moreover, while the NRC cited NUREG-1353 (id. at 38,481), it failed to note the
observation in NUREG-1353 that: “some laboratory studies have provided evidence of |
the possibility of fire propagation between assemblies in an air cooled environment.”
NUREG-1353 at ES-1. Nor did the NRC respond to the recommendation of NUREG-
1353 that the NRC undertake a “re-examination” of the risks of spent fuel pool accidents.
NUREG-1353 at ES-1.

Finally, the NRC asserted that BWR fuel aged over six months would not burn,
although NUREG-1353 considered only low- and medium-density BWR racks, not high-

density racks (see pp 4-9 to 4-11 of NUREG-1353).

c. The License Renewal GEIS merely repeated the
inadequate analysis in the 1990 Waste Confidence
rulemaking.

In the rulemaking notice for the license renewal rule, the Commission claimed to

have generically considered the environmental impacts of on-site spent fuel storage in the

10 The NRC also cited a set of technical studies, all of which evaluated a total
and instantaneous loss of water from the pool rather than partial water loss:
NUREG/CR-4982, Severe Accidents in Spent Fuel Pools in Support of Generic Issue 82
(1987); NUREG/CR-5176, Seismic Failure and Cask Drop Analysis of the Spent Fuel
Pools at Two Representative Nuclear Power Plants (1989); NUREG/CR-5281,
Value/Impact Analysis of Accident Preventative and Mitigative Options for Spent Fuel
Pools; NUREG-1353, Regulatory Analysis for the Resolution of Generic Issue 82,
Beyond Design-basis Accidents in Spent Fuel Pools (1989). See Thompson Report, § 2.
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context of the NRC’s GEIS for license renewal. Final Rule, Environmental Review for
Renewal of Nuclear Power Plant Operating Licenses, 61 Fed. Reg. 66,537, 66,538,
(December 18, 1996). According to the GEIS, the environmental impacts of pool storage
of spent fuel are very small. As summarized in an appendix to the NRC’s regulations for

implementation of NEPA:

The expected increase in the volume of spent fuel from an additional 20 years of
operation can be safely accommodated on a site with small environmental effects
through dry or pool storage at all plants if a permanent repository or monitored
retrievable storage area is not available.
Table B-1 of 10 CFR 51, Subpart A, Appendix B to 10 C.F.R. Part 51. See also License
Renewal GEIS at 6-83.

The License Renewal GEIS also states that “[cJurrent and potential environmental
impacts from spent-fuel storage have been studied extensively and are well understood.”
Id. at 6-8 3. But the License Renewal GEIS contains no new analysis of the potential for
spent fuel pool accidents, and appears to rely entirely on the 1990 Waste Confidence

rulemaking. Id. (referring to “generic determination of no significant environmental

impact in [NRC] regulations at 10 CFR 51.23,” which was promulgated in the Waste

Confidence rulemaking.
2, Only the 1979 GEIS has evaluated the environmental
impacts of deliberate and malicious acts against spent fuel
pools.
The 1979 GEIS contains an appendix which discusses the potential impacts of a
deliberate attack on a fuel pool. Id., Appendix J. The GEIS postulated an attack by up to
83 adversaries, and damage to between one and 1,000 fuel assemblies by high-explosive

charges. But the analysis was insufficient to address the environmental impacts of a

deliberate attack on the fuel because it underestimated the potential for a pool fire if the
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explosives succeeded in lowering the pool’s water level.

Since the 1979 GEIS was published, the NRC has declined to consider the
impacts of deliberate or malicious acts against fuel pools or any other aspect of nuclear
facilities in an EIS, including the License Renewal GEIS. See License Renewal GEIS at

5-18 and discussion above in Section I11.B.3.b.

3. Significant new information shows the reasonably foreseeable
potential for a pool fire, and that the consequences are high.

Significant new information, not considered by the NRC in any previous EIS,
shows that the potential for a severe fire in Pilgrim’s high-density fuel storage pool is

significant and that the consequences of such a fire would be extreme.

a. Significant new information shows that fuel of any age
will burn if uncovered.

Significant new information, consisting primarily of the attached Thompson
Report and two government-sponsored studies -- NUREG-1738 and the NAS Report --
undermines the conclusion of the NRC’s previous EISs that (1) only recently discharged
fuel will burn, and (2) complete drainage of a fuel pool is a more severe case than partial
drainage. See 1990 Waste Confidence Rulemaking Notice, 55 Fed. Reg. at 38,481. Total
or partial loss of water from a fuel pool containing high-density racks will initiate either
an air-zirconium reaction or a steam-zirconium exothermic reaction within hours.
Thompson Report, § 2. Once initiated, this reaction could spread to nearby, previously
uninvolved, fuel assemblies. A significant fraction of the pool’s inventory of radioactive
isotopes, notably cesium-137, could be released to the atmosphere and would then travel

downwind as a plume, causing extensive environmental contamination. See Beyea

Report.
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In NUREG-1738, the NRC Staff also reached the conclusion that regardless of the
age of the fuel in a pool, the fuel will burn shortly after the tops of the fuel assemblies are
uncovered. Id. at 2-1 -2-2. As summarized in the report, adiabatic heatup of the fuel,
caused by disruption of the passive cooling process, may cause a radioactive release

within 24 hours after the fuel assemblies are uncovered, even for fuel aged five years. Id.

at 2-2.

In a subsequent study which focused on the vulnerability of fuel pools to attack, a
committee of the National Academies of Sciences (“NAS”), which included former NRC
official Robert Bernerno, reviewed NUREG-1738 and other more recent studies that
followed on the work done in NUREG-1738. While a significant portion of the report

was classified, the unclassified portion of the report reported the committee’s general

conclusions that:

For some scenarios, the fuel could be air cooled within a relatively short time
after its removal from the reactor. If a loss-of-coolant event took place before the
fuel could be air cooled, however, a zirconium cladding fire could be initiated if
no mitigative actions were taken. Such fires could release some of the fuel’s
radioactive material inventory to the environment in the form of aerosols.

For a partial-loss-of-pool-coolant event, the analysis indicates that the potential
for zirconium cladding fires would exist for an even greater time (compared to the
complete-loss-of-pool-coolant event) after the spent fuel was discharged from the
reactor because air circulation can be blocked by water at the bottom of the pool.
Thermal coupling between circulation can be blocked by water at the bottom of
the pool. However, this heat transfer model has been modeled simplistically in

the MELCOR runs performed by Sandia.

If the water level is above the top of the fuel racks, decay heat in the fuel could
cause the pool water to boil. Once water levels fall below a certain level in the
fuel assembly, the exposed portion of the fuel cladding might heat up sufficiently
to ignite if no mitigative actions were taken. This could result in the release of a
substantial fraction of the cesium inventory to the environment in the form of

aerosols.

NAS Report at 53-54 (footnote omitted).
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Thus, new information shows the existence of a class of severe pool accident
scenarios that have not been previously evaluated or that have been evaluated improperly,

either generically or for the Pilgrim site.

b. Significant new information shows the credibility of
events leading to a fuel pool accident

Significant new information also shows that total or partial loss of water from a
fuel pool, either through equipment failure or deliberate malicious acts, is not a remote or
speculative event. For a variety of scenarios, including external and internal events and
deliberate and malicious acts, a severe pool accident is a credible and reasonably
foreseeable event. Indeed, the estimated probability for a number of scenarios is within
the range considered by the NRC to constitute a design-basis accident, which must not
only be discussed in an ER and EIS, but which must be designed against under NRC

safety regulations. See Section VII. below.

i Accidents caused by human error, equipment
failure, and natural forces are credible.

As discussed in Section 6 of the attached Thompson report, a number of credible
scenarios may lead to a severe accident in the Pilgrim fuel pool. Many reactor core melt
scenarios would involve the interruption of cooling to the pool. Moreover, the high-
radiation field produced by a reactor core accident could initiate or exacerbate a pool fire
by precluding the presence and functioning of operating personnel. Making the
reasonable assumption that the conditional probability of a pool fire accompanying an
early containment release is 50%, the overall estimated likelihood of a pool fire,

excluding acts of malice, is on the order of two per 100,000 years (2 x 10”°). This level of
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probability is well within the range that NRC considers to qualify as a design-basis
accident under the PFS I standard, and therefore is cognizable under NEPA.

ii. Accidents caused by intentional malicious acts
are credible.

The License Renewal GEIS offers two principal bases for the NRC’s refusal to
consider the environmental impacts of sabotage, terrorist attacks and other intentional
malicious acts in its NEPA review for license renewal: their likelihood is not
quantifiable, and that in any event this type of accident is “not reasonably expected.”
License Renewal GEIS at 5-18. The position taken by the Commission in the GEIS is
consistent with other pronouncements by the NRC. See discussion in Section III.B.3.b
above.

Significant new information shows that the Commission’s factual basis for
refusing to consider the environmental impacts of deliberate and malicious acts in the
License Renewal GEIS is no longer viable, and therefore may be challenged in this
proceeding under 10 C.F.R. § 51.53(c)(3)(iv). Most significantly, the NRC’s assertion
that deliberate malicious acts are not “foreseeable” for purposes of preparing an EIS is
contradicted by the agency’s own response to the events of September 11, which shows
not only that the NRC considers terrorist attacks on nuclear facilities to be foreseeable,
but that that defending against them is an extremely high priority.

As of September 11, 2001, it is now clear that terrorists are both capable of and
intent upon causing major damage to life and property in the United States. As observed

by the ASLB in a 2001 decision:

Regardless of how foreseeable terrorist attacks that could cause a beyond-design-
basis accident were prior to the terrorist attacks of September 11, 2001, involving
the deliberate crash of hijacked jumbo jets into the twin towers of the World
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Trade Center in New York City and the Pentagon in the Nation’s capital, killing
thousands of people, it can no longer be argued that terrorist attacks of heretofore
unimagined scope and sophistication against previously unimaginable targets are
not reasonably foreseeable. Indeed, the very fact that these terrorist attacks
occurred demonstrates that massive and destructive terrorist acts can and do occur
and closes the door, at least for the immediate future, on qualitative arguments
that such terrorist attacks are always remote and speculative and not reasonably

foreseeable.

Duke Cogema Stone and Webster (Savannah River Mixed Oxide Fuel Fabrication
Facility), LBP-01-35, 54 NRC 403, 446 (2001), reversed, CLI-02-24, 56 NRC 335
(2002)."

Moreover, as the NRC itself has recognized, the September 11 events were by no
means the first sub-national attacks on major strategic targets. Two events in 1993 -- the
bombing of the World Trade Center parking garage and the intrusion into the Three_Mile
Island security area and turbine building by a station wagon — had already prompted the
NRC to promulgate a rule protecting nuclear power plants against vehicle bombs. See

Final Rule, Protection Against Malevolent Use of Vehicles at Nuclear Power Plants, 59

Fed. Reg. 38,889, 38,891 (August 1, 1994).!2

11 Inthat case, the ASLB admitted a contention seeking NEPA consideration of

the environmental impacts of a terrorist attack on a proposed factory for fabrication of
plutonium-based nuclear power plant fuel. Although the Commission later reversed the

ASLB’s decision, the ASLB’s comment remains trenchant.

12 Other events of the last two decades include the 1983 bombing of the Marine
barracks in Beirut; the 1995 bombing of the Federal Courthouse in Oklahoma City; the
1993 plot to bomb the United Nations Building, FBI offices in New York City, the
Lincoln Tunnel, the Holland Tunnel, and the George Washington Bridge; the 1995
release of SARIN nerve gas in the Tokyo subway; the 1998 bombing of the U.S.
embassies in Tanzania and Kenya; the 2002 bombing of the U.S.S. Cole; and the 2004
bombing of commuter trains in Madrid, Spain.

Moreover, leaders of adversarial sub-national groups have openly admitted that nuclear
power stations are near the top of their lists as targets for attacks on civilians in the
United States. On October 30, 2001, for example, the Washington Post reported on an
interview with a jailed disciple of Osama bin Laden who said there are “more important
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Since September 11, the NRC has only increased its level of vigilance and
preparedness against attacks on nuclear facilities. As summarized by the Chairman of the

NRC:

awareness, resources, and vigilance were there [before September 11], but all
went to a higher level when 9/11 showed the determination of enemies of the
United States to attack our people and our way of life.
Remarks by NRC Chairman Nils J. Diaz to the Joint NRC/DHS State Security Outreach
Workshop (June 17, 2003). Thus, in cooperation with the Department of Homeland
Security (“DHS”), the NRC established a series of graded threat levels and associated

protective measures, whose purpose was to keep the government in a state of readiness to

respond to a threat that was now perceived as persistent.'?

places, like atomic plants and reactors” that may have been more appropriate targets than
the World Trade Center. William Branigan, In Afghan Jail, a Terrorist Who Won't
Surrender, Washington Post, October 30, 2001.

13 NRC Regulatory Issue Summary 2002-12A, Power Reactors, NRC Threat Advisory
and Protective Measures System (August 19, 2002). Notably, the President also has
identified nuclear power plants as “key assets” that are “most critical in terms of national-
level public health and safety, governance, economic and national security, and public
confidence consequences.” National Strategy for the Physical Protection of Critical
Infrastructures and Key Assets at vii, xii (February 2003). This report can be found on
the internet at http://www.whitehouse.gov/pcipb/physical.html

Other federal agencies have also acknowledged that nuclear power plants are particularly
attractive targets because of the widespread health and economic damage they can cause
if successfully attacked. As summarized by former FBI Director Robert S. Mueller:

... America is awash in desirable targets — those that are symbolic like the U.S.
Capitol and the White House — as well as the many infrastructural targets, lie
nuclear power plants, mass transit systems, bridges, and tunnels, shipping and
port facilities, financial centers, and airports — that if successfully hit, would cause
both mass casualties and a crippling effect on our economy.”

Testimony before the Senate Committee on Intelligence of the United States Senate
(February 16, 2005).
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Thus, after September 11, the NRC began to treat attacks by sub-national
adversaries as an inevitable and constant threat requiring perpetual vigilance and
preparedness. The NRC’s efforts undermine its claim that the potential for such attacks

is “remote and speculative.” See PFS II, 56 NRC at 348-350.

ifi. Fuel pools are vulnerable to attack.

A range of means is available to intentionally initiate a pool fire at the Pilgrim
plant. Thompson Report, § 7 and Table 7-1. Moreover, both the NRC Staff and the
National Academies of Sciences have found that spent fuel storage pools are vulnerable
to intentional damage. As the NRC Staff conceded in a 2001 memorandum to the

Commissioners:

Until recently, the staff believed that the DBT [design-basis threat] of radiological
sabotage could not cause a zirconium fire. However, NUREG-1738 does not
support the assertion of a lesser hazard to the public health and safety, given the
possible consequences of sabotage-included uncovery of the fuel in the SFP when

a zirconium-fire potential exists.
SECY-01-0100, Memorandum to the Commissioners from William D. Travers,
Executive Director for Operations (“EDO”) re: Policy Issues Related to Safeguards,
Insurance, and Emergency Preparedness Regulations at Decommissioning Nuclear Power
Plants Storing Spent Fuel in Spent Fuel Pools (WITS 200000126) (June 4, 2001),
attachment at 13."* The memorandum went on to say that the NRC is “conducting

detailed analyses of the effects of the DBT of radiological sabotage on SFPs,” and that it

will “use the results of these analyses to determine, on a plant-specific basis, whether

14 A zirconium-induced fire potential exists in virtually any high-density spent fuel pool
that is filled with fuel, or even partially filled, as is the case at the Pilgrim nuclear plant.

Thompson Report, § 2.
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radiological sabotage can result in conditions which could lead to zirconium fires at a
decommissioning plant.” Id. Thus, by embarking on its own investigation into the
vulnerability of spent fuel pools to sabotage-included fires, the Staff has effectively

conceded that acts of malice against spent fuel are credible and worthy of consideration

in the NRC’s NEPA decision-making process.
The NAS Report also reports a similar conclusion:

A terrorist attack that either disrupted the cooling system for the spent fuel pool or
damaged or collapsed the pool itself could potentially lead to a loss-of-pool-
coolant event. The cooling system could be disrupted by disabling or damaging
the system that circulates water from the pool to heat exchangers to remove decay
heat. This system would not likely be a primary target of a terrorist attack, but it
could be damaged as the result of an attack on the spent fuel pool or other targets
at the plant (e.g., the power for the pumps could be interrupted.) The loss of
cooling capacity would be of much greater concern were it to occur during or
shortly after a reactor offloading operation, because the pool would contain a

large amount of decay heat.

NAS Report at 48. The NAS committee also evaluated studies of aircraft crashes and

assaults on fuel pools using explosives, and reported that:

. . . there are some scenarios that could lead to the partial failure of the spent fuel
pool wall, thereby resulting in the partial or complete loss of pool coolant. A
zirconium cladding fire could result if timely mitigative actions to cool the fuel

were not taken.

NAS Report at 49. Notably, the NAS was not able to give any details in support of its
conclusion, but referred instead to a classified report for that information. Id.

c. The NRC has adequate qualitative tools to evaluate the
potential for intentional malicious acts against the
Pilgrim plant.

In the License Renewal GEIS, the NRC asserts its inability to quantify the
likelihood of sabotage as a rationale for refusing to address its impacts in an EIS. GEIS

at 5-18. The fact that the risk of sabotage may not be easily quantifiable is not an excuse
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for failing to address it in an EIS, however. As provided in the Council on
Environmental Quality’s regulations implementing NEPA, 40 C.F.R. § 1502.22, the
agency must make an attempt to evaluate reasonably foreseeable significant adverse
effects if the cosfs of obtaining the information are not exorbitant. Even if the costs of
obtaining the information are exorbitant, the agency must acknowledge that the
information exists but is unavailable, make a statement of the relevance of the
information to the evaluation of impacts in the EIS, summarize existing relevant and
credible scientific evidence, and provide the agency’s evaluation of the impacts based on
generally accepted theoretical approaches or research methods. See also 10 C.F.R. §
51.71 (“To the extent that there are important qualitative considerations or factors that
cannot be quantified, these considerations or factors will be discussed in qualitative
terms.”).

In fact, the Commission has already shown itself capable of qualitatively
analyzing the potential for intentional destructive acts against nuclear facilities. By
proceeding with the 1994 vehicle bomb rulemaking, which was directly responsive to the
World Trade Center bombing and the Three Mile Island vehicle intrusion incident, the
Commission abandoned its previous position that the difficulty of quantifying the
probability of such events means that they can be ignored. While the Vehicle Bomb rule
was promulgated under the AEA rather than NEPA, the rationale for the rule is relevant
here because it demonstrates that the NRC has ihe capacity and information necessary to
perform a qualitative analysis of the potential for deliberate and malicious acts. In that
instance, the NRC performed a “conditional probabilistic risk analysis” to assess the

vulnerability of a nuclear power plant to a vehicle bomb. Vehicle Bomb Rule, 59 Fed.
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Reg. at 38,891. In using the findings of this analysis to develop the vehicle-bomb rule,

the NRC took a qualitative approach to assessing the probability of a vehicle-bomb event.
In the preamble to the rule, the Commission explicitly recognized that even if the

likelihood of malicious or insane acts cannot be quantified, they may not be ignored:

Over the past several years, a number of National Intelligence Estimates have
been produced addressing the likelihood of nuclear terrorism. The analyses and
conclusions are not presented in terms of quantified probability but recognize the
unpredictable nature of terrorist activity in terms of likelihood. The NRC
continues to believe that, although in many cases considerations of probabilities
can provide insight into the relative risk of an event, in some cases it is not
possible, with current knowledge and methods, to usefully quantify the
probability of a specific vulnerability threat.

The NRC notes that, although not quantified, its regulatory analysis recognizes
the importance of the perception of the likelihood of an attempt to create
radiological sabotage in assessing whether to redefine adequate protection. The
NRC’s assessment that there is no indication of an actual vehicle threat against
the domestic commercial nuclear industry was an important consideration in
concluding that neither the Three Mile Island intrusion nor the World Trade
Center bombing demonstrated a need to redefine adequate protection.

The NRC does not agree that quantifying the probability of an actual attack is
necessary to a judgment of a substantial increase in overall protection of the
public health and safety (a less stringent test of the justification of for a rule
change). Inherent in the NRC's current regulations is a policy decision that the
threat, although not quantified, is likely in a range that warrants protection
against a violent external assault as a matter of prudence.

59 Fed. Reg. at 38,890-9 (emphasis added). The NRC further elaborated on what it
meant by it use of the term “likely,” by identifying several factors that make up the

“domestic threat environment” and noting the degree to which it had changed in recent

years:

The vehicle bomb attack on the World Trade Center represented a significant
change to the domestic threat environment that ... eroded [our prior] basis for
concluding that vehicle bombs could be excluded from any consideration of the
domestic threat environment. For the first time in the United States, a conspiracy
with ties to Middle East extremists clearly demonstrated the capability and
motivation to organize, plan and successfully conduct a major vehicle bomb
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attack. Regardless of the motivations or connections of the conspirators, it is
significant that the bombing was organized within the United States and
implemented with materials obtained on the open market in the United States.
Accordingly, the Commission believes that the threat characterized in the final

rule is appropriate.
Id., 59 Fed. Reg. at 38891. These same considerations continue to apply in the post-
September 11 environment, and indeed are all the more persuasive of a sea change in the
“domestic threat environment.” Thus, motive, capacity, and the pattern of past incidents
are relevant to a qualitative analysis.

Thus the circumstances of this case satisfy the NRC’s qualitative standard for

determining that deliberate and destructive acts against the Pilgrim spent fuel pool are

reasonably foreseeable.

d. Other GEIS grounds for refusing to address impacts of
deliberate malicious acts are invalid.

As additional grounds for refusing to consider the environmental impacts of
intentional destructive acts, the GEIS asserts that NRC security regulations provide
reasonable assurance that the risk from sabotage is small, and that the consequences of an
intentionally caused accident would be “no worse than” the consequences of internally

initiated events. Id. at 5-18. These rationales are invalid.

First, NEPA’s procedural requirements are independent of the AEA, and must be
satisfied regardless of an applicant’s compliance with NRC regulations for
implementation of the AEA. Limerick Ecology Action v. NRC, 869 F.2d at 730.

Second, the radiological consequences of a pool fire would be quite different from
the consequences of a reactor accident, and in some respects worse. The principal
radioactive isotopes released in a severe reactor accident are generally short-lived, and

thus the most important concern in avoiding or mitigating those impacts is to evacuate
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people as quickly as possible from the area. In contrast, the principal radioactive isotope
released by a pool fire consists of cesium-137, which has a half-l_ife of 30 years."’
Immediate evacuation is still an important consideration, but long-term land
contamination is an additional factor that must be planned for. The land area affected by
a radiological release from a pool fire could be contaminated for decades, requiring
permanent relocation of entire communities and their associated businesses, farms and

institutions.

Moreover, the area of land contaminated by a release could be much larger

for a pool fire than a reactor accident because the inventory of radioactivity that may be
released from a pool is so much larger than the inventory of radioactivity that may be
released from the core. As demonstrated in Table 3-3 of the Thompson Report, much
more radioactive material is held in the pool than in the core.

In any event, even assuming for purposes of argument that the consequences of a
reactor accident and a pool accident were the same, the SAMA s appropriate for each type
of accident would be different. In considering the environmental impacts of sabotage, it
is particularly important to consider SAMAs which could mitigate the impacts of
sabotage. Usinga combinatioﬁ of low-density wet storage and dry storage would
virtually eliminate the vulnerability of the Pilgrim fuel pool to attack. See Thompson
Report, § 8. Thus, NEPA requires a discussion of the environmental impacts of a pool
fire, regardless of whether a pool fire’s impacts would be bounded by the impacts of a

reactor accident.

e. NRC’s policy rationales in PFS II and Diablo Canyon
are not supported.

15 While the reactor core contains cesium-137, the quantity is much smaller than
the quantity of cesium-137 contained in the pool. Thompson Report, § 3.
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In the PFS II and Diablo Canyon decisions, the Commission gave a number of
policy and fact-based rationales for refusing to consider the environmental impacts of
deliberate and malicious acts in its NEPA decisions. Petitioner will respond to them in
this section of the contention.

In Diablo Canyon and PES 11, the Commission argued that the possibility of a
terrorist attack is “too far removed from the natural or expected consequences of agency

action to require a study under NEPA.” Diablo Canyon, 57 NRC at 6-7, quoting PFS 11,

56'NRC-at"349.—Thisargument must be rejected because it “runscounterto the evidence

before the agency.” Southwest Center v. U.S. Forest Service, 100 F.3d 1443, 1448 (9"
Cir. 1996). In particular, the argument ignores the federal government’s own
determinations that nuclear facilities are highly attractive targets to terrorists, as well as
the NRC’s own actions demonstrating how seriously it takes the threat.

The Commission’s ruling also is inconsistent with the agency’s own long-
established policy and practice of addressing the environmental impacts of external
events in accident analyses conducted under NEPA. Sierra Club v. NRC, 862 F.2d 222,
228 (9" Cir. 1988) (reversing a decisiqn that was “contrary to the NRC’s own policy (and
one that accords with common sense)”). Under its own NEPA guidance, NRC considers
accidents caused or exacerbated by a range of initiating events, including internal events
(such as equipment failure) and external events (such as tornados, floods, earthquakes,
and explosions at adjacent facilities). NUREG-1555, Environmental Standard Review
Plan for Environmental Review for Nuclear Power Plants at 7.2-3 (October 1999). None
of these external events would constitute “natural” consequences of operation of the

Pilgrim nuclear power plant. If they were to occur while the plant is operating, however,
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they could cause an accidental release of radioactivity to the environment, which would
not have occurred had the nuclear facility not been licensed."®

In Diablo Canyon and PFS II, the Commission also argued that inquiries into the
environmental impacts of terrorist attacks are not “manageable.” Diablo Canyon, 57
NRC at 6-7, and PFES II, 56 NRC at 349 and note 33, quoting Metropolitan Edison Co. v.
People Against Nuclear Energy, 460 U.S. 766, 776 (1983). According to the NRC, those
who seek a NEPA evaluation of the environmental impacts of terrorist attacks effectively
seek an open-ended, “worst-case” analysis that has “no stopping point.” PFSII, 56 NRC
at 354.

The Commission’s citation to Metropolitan Edison Co. v. People Against Nuclear
Energy is completely inapposite. In that case, the Supreme Court ruled that
psychological effec.ts posed by the risk of an accident at the Three Mile Island nuclear
power plant were “too remote from the physical environment” to warrant preparation of
an EIS. 460 U.S. at 774. The Supreme Court “emphasize[d]” that it was considering, in
that case, “the effects caused by the risk of an accident.” Id. (emphasis added). Here, in
contrast, Petitioner is concerned about actual physical environmental effects in the event

of a terrorist attack on the Pilgrim fuel pool. As the Court recognized in Metropolitan

16 In a footnote to PFS 11, the Commission attempted to distinguish “natural”
events from terrorist attacks on the ground that natural events are “closely linked to the
natural environment of the area within which a facility will be located, and are reasonably
predictable by examining weather patterns and geological data for that region.” 56 NRC
at 347, note 18. Attacks on nuclear facilities, however, are also “closely linked” to those
facilities, in the sense that they are desirable targets. Furthermore, the Commission’s
argument that natural events are “reasonably predictable” amounts to a reprise of the
claim that environmental impacts must be quantifiable in order to be cognizable. See
Limerick Appeal Board Decision, 22 NRC at 701. As discussed above in Section
V.B.3.c, the Commission itself disavowed this position in the Vehicle Bomb Rule.
Finally, the Commission’s position is inconsistent with 10 C.F.R. § 51.71, which requires
a discussion of qualitative factors that cannot be quantified.
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Edison, “[t]he situation where an agency is asked to consider effects that will occur if a
risk is realized, for example, if an accident occurs at TMI-1, is an entirely different case,”
where its holding would not apply. Id. at 775.

In any event, the Commission’s argument is directly contradicted by the agency’s
own pragmatic approach to evaluating the potential for specific types of terrorist attacks,
as outlined in the 1994 Vehicle Bomb Rule. The Vehicle Bomb Rule demonstrates that it
is possible to evaluate the potential for and credibility of attack scenarios, and to identify
a range of reasonable alternatives for avoiding or mitigating the impacts of such attacks.
Here, the Attorney General seeks a hearing on whether just such an analysis is required
for the Pilgrim license renewal decision, including a full discussion of the potential
consequences of a range of credible events involving destructive intentional acts against
the Pilgrim spent fuel pool. The Attorney General also seeks an evaluation of a range of
reasonable alternatives to the proposed action, including combined low-density pool
storage and dry storage. It is only common sense that the analysis requested by Petitioner
is no more open-ended than the analysis the NRC performed in promulgating the Vehicle
Bomb Rule.

In the Diablo Canyon decision, the Commission also attempted to justify its
exclusion of the Petitioners’ environmental contentions on the ground that “NEPA’s
public process is not an appropriate forum for considering sensitive security issues.”
CLI-03-01, 57 NRC at 7. The Commission cited no legal basis, however, that would
excuse it from compliance with NEPA. Without a specific and conflicting statutory
basis, the mere sensitivity of information does not provide an excuse for noncompliance

with NEPA. Compliance with NEPA is required “unless specifically excluded by statute
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or existing law makes compliance impossible.” Limerick Ecology Action v. NRC, 869
F.2d at 729, citing Public Service Co. of New Hampshire v. NRC, 582 F.2d 77, 81 (1*
Cir.), cert. denied, 439 U.S. 1046 (1978). See also Flint Ridge Development Corp. v.
Scenic Rivers Association of Oklahoma, 426 U.S. 776, 787-88 (1976).

Moreover, to the extent that the Commission is bound by legal requirements to
protect sensitive information, the Commission has failed to demonstrate that those
requirements render it “impossible” to consider the environmental impacts of deliberate
and malicious against the Pilgrim fuel pool. In fact, the Commission’s position is
inconsistent with its own practice undef another public participation statute, Section 189a
ofthe AEA. 42 U.S.C. § 2239. The NRC has never denied a licensing hearing simply
because sensitive, proprietary, or safeguards information may be discussed in the hearing.
Instead, it implements procedures that limit access to sensitive information to parties who
have signed confidentiality agreements.!” The NRC can also use these procedures to
limit access to sensitive information regarding the vulnerability of the Pilgrim fuel pool
to the parties and interested government participants. The Commission also failed to
recognize that it can solicit public comment, even if it does not disclose all the details of
its environmental analysis. State and local governments, which have expertise in and
responsibility for implementing back-up security and emergency response measures, also

have valuable contributions to make to the decision-making process.

17 See, e.g, 10 C.F.R. §§ 2.744(e) (procedures for handling safeguards
information in NRC hearings), 10 C.F.R. Part 2 Subpart I (procedures for handling
classified information in NRC hearings); Pacific Gas & Electric Company (Diablo
Canyon Nuclear Power Plant), ALAB-410, 5 NRC 1398, 1405 (1977) (granting
intervenor’s security expert access to confidential security plans during the operating
license proceeding for Diablo Canyon).

45



Finally, the NRC ignores the fact that in numerous instances, other agencies such
as the U.S. Department of Energy (“DOE”) have prepared EISs containing information
that was not accessible to the general public.'® In none of these instances did the DOE
refuse to prepare an EIS because it would involve the discussion of sensitive information.
Instead, the publicly available version of the EIS redacted sensitive information. By
following appropriate procedures and obtaining appropriate clearances, interested citizens
and state and local governments may gain access to the information.

Finally, in Diablo Canyon, the Commission asserted that its refusal to prepare an
EIS on the environmental impacts of a terrorist attack “comports with the practical

realities of spent fuel storage and the congressional policy to encourage utilities to

18 For instance, the DOE has restricted circulation of some sensitive
information, and withheld other information under the classification of “Official Use
Only.”For example, Appendix H of the DOE’s EIS for the proposed Yucca Mountain
high-level radioactive waste repository, which discusses consequences of accidents at the
repository, is not in the hard copy of the EIS that was circulated to the public, nor is it on
the internet. DOE/EIS-0250F, Final Environmental Impact Statement for a Geologic
Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at
Yucca Mountain, Nye County, Nevada at H-1 (February 2002). Instead, it was placed in
Volume 4 of the Final EIS, which must be specially ordered from the DOE. Id., Readers

Guide at 3.

Another EIS prepared by the DOE contains an air transportation accident analysis
that is not published in the publicly available version of the EIS, but is contained in an
“Official Use Only document.” DOE/EIS-236-S2, Draft Supplemental Programmatic
Environmental Impact Statement on Stockpile Stewardship and Management for a
Modern Pit Facility, Vol. II at C-15 and Tables C.4-1, C.4-2, C.4-3 (May 2003).

The DOE has also prepared EISs containing highly sensitive classified
information. See, e.g., DOE/EIS-0161, Final Programmatic Environmental Impact
Statement for Tritium Supply and Recycling, Vol. I at 2-1 (October 1995) (evaluating
environmental impacts of recycling and production of tritium for nuclear weapons);
DOE/EIS-0319, Final Environmental Impact Statement for the Proposed Relocation of
Technical Area 18 Capabilities and Materials at the Los Alamos National Laboratory at
iii, 5-1 (August 2002) (evaluating environmental impacts of sabotage on a DOE research

facility).
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provide for spent fuel storage at reactor sites pending construction of a permanent
repository.” CLI-03-01, 57 NRC at 7. Nothing in the Nuclear Waste Policy Act,
however, exempts spent fuel storage from the requirements of NEPA. In fact, the statute
specifically requires that the Commission’s actions must be consistent with NEPA. 42

U.S.C. § 10152.

4. The consequences of a pool fire are different and potentially
more severe than the consequences of a reactor accident.

It is important to consider the environmental impacts of a pool fire, because pool
fire impacts are fundamentally different than the impacts of a reactor accident, and
therefore have different implications for the consideration of alternatives. See discussion

above in Section V.B.3.b.iv.

5. The ER and the EIS must discuss reasonable and feasible
alternatives for avoiding or mitigating a pool fire.

As discussed above in Sections II1.B.1.c and I11.B.3.d, NEPA and the NRC’s
implementing regulations require the consideration of reasonable alternatives to the
proposed action, including SAMAs for avoiding or mitigating the consequences of severe
accidents. A range of options is available for reducing or avoiding the impacts of a pool
fire, including returning the plant to its original design configuration of low-density pool
storage of spent fuel and placing excess spent fuel in dry storage. Thompson Report, § 8.
This option would allow the pool to survive a loss of water without damage to the fuel,
thus avoiding a pool fire. Id. The technologies of low-density storage and dry storage
are reasonable and feasible, and therefore should be considered. Idaho Conservation

League v. Mumma, 956 F.2d 1508, 1519-20 (9‘h Cir. 1992).
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V1. PETITION FOR IMPOSITION OF BACKFIT ORDER

As discussed above in Section III.A.1, the AEA, implementing regulations, and
NRC precedents require the NRC to ensure that operation of the Pilgrim nuclear power
plant does not pose an undue risk to public health and safety during the license renewal
term. As the Commission observed in the preamble to the final license renewal rule, the
purpose of the rule is to “ensure that operation during the period of extended operation is
not inimical to the public health and safety.” 56 Fed. Reg. at 64,945, See also Petition
Jor Emergency and Remedial Action, T NRC at 404, citing Power Reactor Development
Corp., 367 U.S. at 402.

- One of the NRC’s key measures for ensuring adequate protection of the public is
to require that its licensed facilities be designed against “design-basis accidents.” See
discussion above in section III.A.2. The NRC requires that reactor core accidents with a
“realistic probability” (i.e., a non-conservative probability) of at least one in ten million
per year (10”7) must be included in the design-basis. PFS 1, 54 NRC at 259-60. By the
reasoning of PFS I, the same threshold of probability should be set for pool accidents,
because they also have a large source term (i.e., inventory of radioactive material) that

may be released by the driving force of the high heat of a fire.'® As discussed above in

19 In the PFS I decision, the Commission chose a “threshold” probability of 10
for a design-basis accident at an independent spent fuel storage installation, rather than
the 10”7 factor used for nuclear power plants. As the Commission explained, the
difference in threshold probabilities for design-basis accidents for these two types of
facilities is based on the significant difference in the potential consequences of an

accident:
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Section V.B.3.b and as demonstrated in the Thompson Report, §§ 6, 7, and 9, the
frequencies for a range of spent fuel pool accident precursors fall well above the
estimated probability level considered by the NRC to establish the “threshold” for a
design-basis event. PFS I, 54 NRC at 259-60.2°

There was no need to design against pool fire accidents at the time of initial
licensing of Pilgrim in 1972, when the former licensee used open low-density racks to
store a much smaller quantity of spent fuel. Now that the Pilgrim poo! has been re-
designed to include high-density storage racks, the design of the Pilgrim plant poses an
undue safety risk of a pool fire. Therefore, pursuant to 10 C.F.R. § 50.109(a)(5), the

Commission should require the backfitting of the Pilgrim nuclear plant by returning the

The Commission has previously recognized that the ‘public health and safety
risks posed by ISFSI storage . . . are very different from the risks posed by the
safe irradiation of the fuel assemblies in a commercial nuclear reactor, which
requires the adequate protection of the public . .. in the conditions of high
temperature and pressures under which the reactor operates.” ... This is because
the danger presented by irradiated fuel ‘is largely determined by the presence of a
driving force behind dispersion,’ such as heat and pressure neither of which is
present in an ISFSI. ... Moreover, the radiological source term is lower at an
ISFSI than at a reactor both because the spent fuel has decayed over time prior to
placement in an ISFSI and because there are fewer fuel assemblies in an
individual cask than in reactor. ...

54 NRC at 265. [footnotes omitted]. As with a reactor accident, the “driving force,” of
the heat from a pool fire may disperse a very large amount of radioactive material into the
environment. See Thompson Report, § 2. Thus, a pool accident is comparable to, and
may in some cases be more severe than, the consequences of a reactor core melt accident.

20 In fact, the majority of accidents analyzed in NUREG-1150 fall well within
the range of probabilities considered by the NRC to qualify as design-basis accidents.
See Figure 8.6 of NUREG-1150, for example, which shows that both the median and the
average core damage frequency for internal and external events at the Peach Bottom
nuclear power plant (a BWR like Pilgrim) fall between 10 and 107, This core damage
frequency is at least two orders of magnitude above the NRC’s threshold probability for a
design-basis accident at a nuclear plant.
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pool to its original low-density storage configuration and using dry storage for any excess
fuel.

While current NRC regulations do not appear to provide for an adjudicatory
hearing on the adequacy of any design changes ordered by the NRC, it is a subject on
which the NRC should take comment from the interested public because a variety of
potential measures for reducing spent fuel pool fire risks are available, with varying
degrees of effectiveness. See Thompson Report, § 8. Thus, the Attorney General seeks a

discretionary hearing on the adequacy of the design modifications proposed by the

Commission.!

The choice of design measures could also have a significant impact on the quality
of the human environment if the NRC chooses a design measure that is not adequate to
prevent the risk of a fire. Thus, the Commission must comply with NEPA by publishing
its proposed design measures in the draft EIS for renewal of the Pilgrim license. Such
design measures are required by the Atomic Energy Act in order to ensure that during the
license renewal term operation of the Pilgrim nuclear plant and associated fuel pool poses
no undue risk to public health and safety. 42 U. 42 U.S.C. § 2133(d).

VII. CONCLUSION

For these reasons, the Commission should grant Petitioner a hearing regarding the
issues raised in his contention. In addition, the Commission should initiate a proceeding
for the backfitting of the Pilgrim nuclear power plant to protect against a design-basis

accident involving a fire in the fuel pool.

21 Incontrast, the Attorney General has the statutory right under NEPA to a
hearing on the environmental contention raised in Section V of this pleading.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE COMMISSION

In the Matter of

Entergy Nuclear Operations, Inc. Docket No. 50-293

(Pilgrim Nuclear Power Station)

e i L N )

DECLARATION OF DR. GORDON THOMPSON
IN SUPPORT OF MASSACHUSETTS ATTORNEY GENERAL’S
CONTENTION AND PETITION FOR BACKFIT ORDER

I, Gordon Thompson, declare as follows:

1. I am the executive director of the Institute for Resource and Security Studies (IRSS), a
nonprofit, tax-exempt corporation based in Massachusetts. Our office is located at 27
Ellsworth Avenue, Cambridge, MA 02139. IRSS was founded in 1984 to conduct technical and
policy analysis and public education, with the objective of promoting peace and international
security, efficient use of natural resources, and protection of the environment. I am also a
research professor at the George Perkins Marsh Institute, Clark University, Worcester,

Massachusetts.

2. In support of the Massachusetts Attorney General’s request for a hearing, petition to
intervene, and backfit petition with respect to the license renewal proceeding for the
Pilgrim nuclear power plant, I have prepared a report entitled “Risks and Risk-Reducing
Options Associated with Pool Storage of Spent Nuclear Fuel at the Pilgrim and Vermont
Yankee Nuclear Power Plants” (25 May 2006). In preparing my report, I reviewed the
25 January 2006 license renewal application filed by Entergy Nuclear Operations, Inc.
(Entergy). I have also reviewed various correspondence and technical documents relating
to the proposed license amendment and to risks of spent fuel storage, which are identified

in the Attorney General’s contention and in my Report.

3. The technical factual statements in my report are true and correct to the best of my
knowledge, and the technical opinions expressed therein are based on my best

professional judgment.

4. Tam an expert in the area of technical safety, security and environmental analysis
related to nuclear facilities. My Curriculum Vitae is provided here as Attachment A.

5. Ireceived an undergraduate education in science and mechanical engineering at the
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University of New South Wales, in Australia. Subsequently, I pursued graduate studies
at Oxford University and received from that institution.a Doctorate of Philosophy in
mathematics in 1973, for analyses of plasmas undergoing thermonuclear fusion. During
my graduate studies I was associated with the fusion research program of the UK Atomic
Energy Authority. My undergraduate and graduate work provided me with a rigorous
education in the methodologies and disciplines of science, mathematics, and engineering.

6. Since 1977, a significant part of my work has consisted of technical analyses of safety,
security and environmental issues related to nuclear facilities. These analyses have been
sponsored by a variety of nongovernmental organizations and local, state and national
governments, predominantly in North America and western Europe. Drawing upon these
analyses, I have provided expert testimony in legal and regulatory proceedings, and have

- served on committees advising US and UK government agencies. To illustrate my
expertise, I provide more detailed information on my experience below.

7. I have conducted, directed, and/or participated in a number of studies that evaluated
aspects of the design and operation of nuclear power plants with respect to severe
accident probabilities and consequences.  These include general studies and studies of
individual plants. For instance, with respect to general studies, in 1986, I participated in
the preparation of a study by the Union of Concerned Scientists of the potential for
escape of radioactive material during a reactor core-melt accident (Sholly and Thompson,
1986). In the late 1980s, I was part of a team of four scientists which prepared a
comprehensive critique of the state of the art of probabilistic risk assessment (PRA) for
Greenpeace International (Hirsch et al, 1989). I published two chapters on the relevance
of PRA to emergency planning in a book entitled Preparing for Nuclear Power Plant
Accidents (Golding, et al., 1995). All of these studies required me to be highly familiar
with the design and operation of nuclear power plants, as well as the characteristics of

probabilistic risk assessment.

8. I have also done considerable work on the risks posed by individual nuclear facilities.
In addition to performing the studies described elsewhere in this Declaration, I have
studied the risks posed by the Seabrook and Harris plants (U.S.), the La Hague facility
(France), and the Darlington and Pickering Stations (Canada). All of these studies
required me to become familiar with the relevant details of the design and operation of the

facilities involved.

9. To a significant degree, my work has been accepted or adopted by the governmental
agencies involved. During the period 1978-1979, for example, I served on an international
review group commissioned by the government of Lower Saxony (a state in Germany) to
evaluate a proposal for a nuclear fuel cycle center at Gorleben. I led the subgroup that
examined accident and security risks and alternative options with lower risk. One of the
risk issues that I identified and analyzed was the potential for an exothermic reaction of
fuel cladding in a high-density fuel pool if water is lost. I identified partial loss of water
as a more severe condition than total loss of water. Iidentified and described alternative
fuel storage options with lower risk. The Lower Saxony government accepted my
findings and ruled that high-density pool storage was not an acceptable option at



Gorleben. As a direct result, policy throughout Germany has been to use dry storage,
rather than high-density pool storage, for away-from-reactor storage of spent fuel.

10. My work has also influenced decision making by safety officials in the U.S.
Department of Energy (DOE). During the period 1986-1991, I was commissioned by
environmental groups to assess the safety of the military production reactors at the
Savannah River Site, and to identify and assess alternative options for the production of
tritium for the US nuclear arsenal. Initially, much of the relevant information was
classified or otherwise inaccessible to the public. Nevertheless, I addressed safety issues
through analyses that were recognized as accurate by nuclear safety officials at DOE. I
eventually concluded that the Savannah River reactors could not meet the safety
objectives set for them by DOE. DOE subsequently reached the same conclusion. The
current national policy for tritium production is to employ commercial reactors, an option
that I had concluded was technically attractive but problematic from the perspective of

nuclear weapons proliferation.

11. In 1977, and again during the period 1996-2000, I examined the safety of nuclear fuel
reprocessing and liquid high-level waste management facilities at the Sellafield site in the
UK. My investigation in the latter period was supported by a consortium of local
governments in Ireland and the UK, and my findings were presented at briefings in the
UK and Irish parliaments. I identified safety issues that were not addressed in any

. publicly available literature about the Sellafield site. As a direct result of my
investigation, the UK Nuclear Installations Inspectorate (NII) required the operator of the
Sellafield site to conduct extensive safety analyses. These analyses confirmed the
significance of the safety issues that I identified, and the NII imposed a schedule for run-

down of the Sellafield inventory of liquid high-level waste.

11. In 2000, the NRC Staff accepted my view that older fuel in a spent-fuel pool is more
vulnerable to ignition in a state of partial drainage than in a state of total drainage, because
convective heat transfer is suppressed by the presence of residual water at the base of the
fuel assemblies. Although the NRC Staff previously ignored or disparaged my opinion,
the Staff eventually confirmed the validity of my expert opinion on the matter.

12. I am prepared to testify as an expert witness on behalf of the Massachusetts
Attorney General with respect to the facts and opinions set forth in my Report.
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I declare, under penalty of perjury, that the foregoing facts provided in my Declaration
are true and correct to the best of my knowledge and belief, and that the opinions
expressed herein are based on my best professional judgment.

A

Gordon Thompson

Executed on 25 May 2006.




Curriculum Vitae for Gordon R. Thompson
November 2005

Professional expertise

* Technical and policy analyst in the fields of energy, environment, sustainable
development, and international security.

Current appointments

* Executive director, Institute for Resource & Security Studies (IRSS), Cambridge,

Massachusetts (since 1984).
» Research Professor, George Perkins Marsh Institute, Clark University, Worcester,

Massachusetts (since 2002).

Education

* D.Phil,, applied mathematics, Oxford University (Balliol College), 1973.
* B.E., mechanical engineering, University of New South Wales, Sydney, Australia,

1967.
* B.Sc., mathematics & physics, University of New South Wales, 1966.

Project sponsors and tasks (selected)

* California Energy Commission, 2005: conducted technical analysis and participated in
expert workshop regarding safety and security of commercial nuclear facilities.

» Committee on Radioactive Waste Management (a committee appointed by the UK
government), 2005: provided expert advice on safety and security of radioactive waste
management.

» Legal Resources Centre, Cape Town, South Africa, 2004-2005: conducted technical
analysis regarding the proposed South African pebble bed modular reactor.

» STAR Foundation, New York, 2002-2004: reviewed planning and actions for
decommissioning of research reactors at Brookhaven National Laboratory.

* Attorney General of Utah, 2003: conducted technical analysis and prepared expert
testimony regarding a proposed national storage facility for spent nuclear fuel.

* Mothers for Peace, California, 2002-2004: analyzed risk issues and prepared expert
testimony associated with the Diablo Canyon nuclear power plant.

» Citizens Awareness Network, Massachusetts, 2002-2003: conducted analysis on robust
storage of spent nuclear fuel.

» Tides Center, California, 2002-2004: conducted analysis for the Santa Susana Field
Laboratory (SSFL) Advisory Panel regarding the history of releases of radioactive

material from the SSFL.



Curriculum Vitae for Gordon R. Thompson
November 2005
Page 2

* Orange County, North Carolina, 1999-2002: assessed risk issues associated with the
Harris nuclear power plant, identified risk-reduction options, and prepared expert
testimony.

» William and Flora Hewlett Foundation and other sponsors, 1999-2005: performed
research and project development for conflict-management projects, through IRSS's
International Conflict Management Program.

» STAR Foundation, New York, 2000-2001: assessed risk issues associated with the
Millstone nuclear power plant, identified risk-reduction options, and prepared expert
testimony.

» Massachusetts Water Resources Authority, 2000: evaluated risks associated with water
supply and wastewater systems that serve greater Boston. '

» Canadian Senate, Energy & Environment Committee, 2000: reviewed risk issues
associated with the Pickering Nuclear Generating Station.

» Greenpeace International, Amsterdam, 2000: reviewed impacts associated with the La
Hague nuclear complex in France.

» Government of Ireland, 1998-2001: developed framework for assessment of impacts
and alternative options associated with the Sellafield nuclear complex in the UK.

+ Clark University, Worcester, Massachusetts, 1998-1999: participated in confidential
review of outcomes of a major foundation's grants related to climate change.

* UN High Commissioner for Refugees, 1998: developed a strategy for conflict
management in the CIS region. _

« General Council of County Councils (Ireland), W. Alton Jones Foundation (USA), and
Nuclear Free Local Authorities (UK), 1996-2000: assessed safety and economic issues of
nuclear fuel reprocessing in the UK; assessed alternative options.

« Environmental School, Clark University, Worcester, Massachusetts, 1996: session
leader at the Summer Institute, "Local Perspectives on a Global Environment".

* Greenpeace Germany, Hamburg, 1995-1996: a study on war, terrorism and nuclear
power plants.

« HKH Foundation, New York, and Winston Foundation for World Peace, Washington,
DC, 1994-1996: studies and workshops on preventive action and its role in US national
security planning.

+» Carnegie Corporation of New York, Winston Foundation for World Peace, Washington,
DC, and others, 1995: collaboration with the Organization for Security and Cooperation
in Europe to facilitate improved coordination of activities and exchange of knowledge in
the field of conflict management.

» World Bank, 1993-1994: a study on management of data describing the performance of
projects funded by the Global Environment Facility (joint project of IRSS and Clark
University).

« International Physicians for the Prevention of Nuclear War, 1993-1994: a study on the
international control of weapons-usable fissile material.

» Government of Lower Saxony, Hannover, Germany, 1993: analysis of standards for
radioactive waste disposal.

* University of Vienna (using funds supplied by the Austrian government), 1992: review
of radioactive waste management at the Dukovany nuclear power plant, Czech Republic.
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+ Sandia National Laboratories, 1992-1993: advice to the US Department of Energy's
Office of Foreign Intelligence.

» US Department of Energy and Battelle Pacific Northwest Laboratories, 1991-1992:
advice for the Intergovernmental Panel on Climate Change regarding the design of an
information system on technologies that can limit greenhouse gas emissions (joint project
of IRSS, Clark University and the Center for Strategic and International Studies).
 Winston Foundation for World Peace, Boston, Massachusetts, and other funding
sources, 1992-1993: development and publication of recommendations for strengthening
the International Atomic Energy Agency.

* MacArthur Foundation, Chicago, Illinois, W. Alton Jones Foundation, Charlottesville,
Virginia, and other funding sources, 1984-1993: policy analysis and public education on
a "global approach" to arms control and disarmament.

* Energy Research Foundation, Columbia, South Carolina, and Peace Development Fund,
Ambherst, Massachusetts, 1988-1992: review of the US government's tritium production
(for nuclear weapons) and its implications.

* Coalition of Environmental Groups, Toronto, Ontario (using funds supplied by Ontario
Hydro under the direction of the Ontario government), 1990-1993: coordination and
conduct of analysis and preparation of testimony on accident risk of nuclear power plants.
» Greenpeace International, Amsterdam, Netherlands, 1988-1990: review of probabilistic
risk assessment for nuclear power plants.

* Bellerive Foundation, Geneva, Switzerland, 1989-1990: planning for a June 1990
colloquium on disarmament and editing of proceedings.

* Iler Research Institute, Harrow, Ontario, 1989-1990: analysis of regulatory response to
boiling-water reactor accident potential.

» Winston Foundation for World Peace, Boston, Massachusetts, and other funding
sources, 1988-1989: analysis of future options for NATO (joint project of IRSS and the
Institute for Peace and International Security).

* Nevada Nuclear Waste Project Office, Carson City, Nevada (via Clark University),
1989-1990: analyses of risk aspects of radioactive waste management and disposal.

* Ontario Nuclear Safety Review (conducted by the Ontario government), Toronto,
Ontario, 1987: review of safety aspects of CANDU reactors.

» Washington Department of Ecology, Olympia, Washington, 1987: analyses of risk
aspects of a proposed radioactive waste repository at Hanford.

» Natural Resources Defense Council, Washington, DC, 1986-1987: preparation of expert
testimony on hazards of the Savannah River Plant, South Carolina.

* Lakes Environmental Association, Bridgton, Maine, 1986: analysis of federal
regulations for disposal of radioactive waste.

* Greenpeace Germany, Hamburg, 1986: participation in an international study on the
hazards of nuclear power plants.

* Three Mile Island Public Health Fund, Philadelphia, Pennsylvania, 1983-1989: studies
related to the Three Mile Island nuclear power plant and emergency response planning.

* Attorney General, Commonwealth of Massachusetts, 1984-1989: analyses of the safety
of the Seabrook nuclear power plant, preparation of expert testimony.

» Union of Concerned Scientists, Cambridge, Massachusetts, 1980-1985: studies on
energy demand and supply, nuclear arms control, and the safety of nuclear installations.
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* Conservation Law Foundation of New England, Boston, Massachusetts, 1985:
preparation of expert testimony on cogeneration potential at a Maine paper mill.

» Town & Country Planning Association, London, UK, 1982-1984: coordination and
conduct of a study on safety and radioactive waste implications of the proposed Sizewell
nuclear power plant, testimony to the Sizewell Public Inquiry.

» US Environmental Protection Agency, Washington, DC, 1980-1981: assessment of the
cleanup of Three Mile Island Unit 2 nuclear power plant.

¢ Center for Energy & Environmental Studies, Princeton University, Princeton, New
Jersey, and Solar Energy Research Institute, Golden, Colorado, 1979-1980: studies on the
potentials of renewable energy sources.

» Government of Lower Saxony, Hannover, Federal Republic of Germany, 1978-1979:
coordination and conduct of studies on safety and security aspects of the proposed

Gorleben nuclear fuel cycle center.

Other experience (selected)

* Principal investigator, project on "Exploring the Role of 'Sustainable Cities' in
Preventing Climate Disruption”, involving IRSS and three other organizations, 1990-
1991.

* Visiting fellow, Peace Research Centre, Australian National University, 1989.

* Principal investigator, Three Mile Island emergency planning study, involving IRSS,
Clark University and other partners, 1987-1989.

» Co-leadership (with Paul Walker) of a study group on nuclear weapons proliferation,
Institute of Politics, Harvard University, 1981.

» Foundation (with others) of an ecological political movement in Oxford, UK, which
contested the 1979 Parliamentary election.

» Conduct of cross-examination and presentation of expert testimony, on behalf of the
Political Ecology Research Group, at the 1977 Public Inquiry into proposed expansion of
reprocessing capacity at Windscale, UK.

* Conduct of research on plasma theory (while a D.Phil candidate), as an associate staff
member, Culham Laboratory, UK Atomic Energy Authority, 1969-1973.

* Service as a design engineer on coal-fired power plants, New South Wales Electricity

Commission, Sydney, Australia, 1968.

Publications (selected)

* Reasonably Foreseeable Security Events: Potential threats to options for long-term
management of UK radioactive waste, a report for the UK Committee on Radioactive
Waste Management, 2 November 2005.

» "Plasma, policy and progress", The Australian Mathematical Society Gazette, Volume
32, Number 3, 2005, pp 162-168.

» "A Psychosocial-Healing Approach to Post-Conflict Reconstruction" (with Paula
Gutlove), Mind & Human Interaction, Volume 14, Number 1, 2005, pp 35-63.

» "Designing Infrastructure for New Goals and Constraints", Proceedings of the
conference, Working Together: R&D Partnerships in Homeland Security, Boston,
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Massachusetts, 27-28 April 2005, sponsored by the US Department of Homeland
Security. (A version of this paper has also been published as CRS Discussion Paper
2005-02, Center for Risk and Security, George Perkins Marsh Institute, Clark University,
Worcester, Massachusetts.)

* "Potential Radioactive Releases from Commercial Reactors and Spent Fuel",
Proceedings of the conference, Working Together: R&D Partnerships in Homeland
Security, Boston, Massachusetts, 27-28 April 2005, sponsored by the US Department of
Homeland Security. (A version of this paper has also been published as CRS Discussion
Paper 2005-03, Center for Risk and Security, George Perkins Marsh Institute, Clark
University, Worcester, Massachusetts.)

» Safety of the Proposed South African Pebble Bed Modular Reactor, a report for the
Legal Resources Centre, Cape Town, South Africa, 12 January 2005.

* Decommissioning of Research Reactors at Brookhaven National Laboratory: Status,
Future Options and Hazards, a report for STAR Foundation, East Hampton, New York,
April 2004.

» "Psychosocial Healing and Post-Conflict Social reconstruction in the Former
Yugoslavia" (with Paula Gutlove), Medicine, Conflict and Survival, Volume 20, Number
2, April-June 2004, pp 136-150.

» "Reducing the Hazards from Stored Spent Power-Reactor Fuel in the United States"
(with Robert Alvarez, Jan Beyea, Klaus Janberg, Jungmin Kang, Ed Lyman, Allison
Macfarlane and Frank N. von Hippel), Science and Global Security, Volume 11, 2003, pp
1-51.

» "Health, Human Security, and Social Reconstruction in Afghanistan” (with Paula
Gutlove and Jacob Hale Russell), in John D. Montgomery and Dennis A. Rondinelli
(eds), Beyond Reconstruction in Afghanistan, Palgrave Macmillan, 2004,

* Psychosocial Healing: A Guide for Practitioners, based on programs of the Medical
Network for Social Reconstruction in the Former Yugoslavia (with Paula Gutlove), IRSS,
Cambridge, Massachusetts and OMEGA Health Care Center, Graz, Austria, May 2003.

* A Call for Action to Protect the Nation Against Enemy Attack on Nuclear Power Plants
and Spent Fuel, and a Supporting Document, Mothers for Peace, San Luis Obispo,
California, April 2003 and May 2003.

» "Human Security: Expanding the Scope of Public Health" (with Paula Gutlove),
Medicine, Conflict and Survival, Volume 19, 2003, pp 17-34.

* Social Reconstruction in Afghanistan through the Lens of Health and Human Security
(with Paula Gutlove and Jacob Hale Russell), IRSS, Cambridge, Massachusetts, May
2003.

* Robust Storage of Spent Nuclear Fuel: A Neglected Issue of Homeland Security, a
report commissioned by Citizens Awareness Network, Shelburne Falls, Massachusetts,
January 2003.

* Medical Network for Social Reconstruction in the Former Yugoslavia: A Survey of
Participants' Views on the Network's Goals and Achievements, IRSS, Cambridge,
Massachusetts, September 2001.

* The Potential for a Large, Atmospheric Release of Radioactive Material from Spent
Fuel Pools at the Harris Nuclear Power Plant: The Case of a Pool Release Initiated by a
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Severe Reactor Accident, a report for Orange County, North Carolina, 20 November
2000.

* A Review of the Accident Risk Posed by the Pickering 'A' Nuclear Generating Station, a
report for the Standing Committee on Energy, Environment and Natural Resources,
Canadian Senate, August 2000.

* High-Level Radioactive Liquid Waste at Sellafield: An Updated Review, a report for the
UK Nuclear Free Local Authorities, June 2000.

* Hazard Potential of the La Hague Site: An Initial Review, a report for

Greenpeace International, May 2000.

* A Strategy for Conflict Management: Integrated Action in Theory and Practice (with
Paula Gutlove), IRSS, Cambridge, Massachusetts, March 1999,

* Risks and Alternative Options Associated with Spent Fuel Storage at the Shearon
Harris Nuclear Power Plant, a report for Orange County, North Carolina, February 1999.
* High Level Radioactive Liquid Waste at Sellafield: Risks, Alternative Options and
Lessons for Policy, IRSS, Cambridge, Massachusetts, June 1998.

» "Science, democracy and safety: why public accountability matters", in F. Barker (ed),
Management of Radioactive Wastes: Issues for local authorities, Thomas Telford,
London, 1998.

* "Conflict Management and the OSCE" (with Paula Gutlove), OSCE/ODIHR Bulletin,
Volume 5, Number 3, Fall 1997.

* Safety of the Storage of Liquid High-Level Waste at Sellafield (with Peter Taylor),
Nuclear Free Local Authorities, UK, November 1996.

*» Assembling Evidence on the Effectiveness of Preventive Actions, their Benefits, and
their Costs: A Guide for Preparation of Evidence, IRSS, Cambridge, Massachusetts,

August 1996.
» War, Terrorism and Nuclear Power Plants, Peace Research Centre, Australian National

University, Canberra, October 1996.

» "The Potential for Cooperation by the OSCE and Non-Governmental Actors on Conflict
Management" (with Paula Gutlove), Helsinki Monitor, Volume 6 (1995), Number 3.

» "Potential Characteristics of Severe Reactor Accidents at Nuclear Plants", "Monitoring
and Modelling Atmospheric Dispersion of Radioactivity Following a Reactor Accident"
(with Richard Sclove, Ulrike Fink and Peter Taylor), "Safety Status of Nuclear Reactors
and Classification of Emergency Action Levels", and "The Use of Probabilistic Risk
Assessment in Emergency Response Planning for Nuclear Power Plant Accidents” (with
Robert Goble), in D. Golding, J. X. Kasperson and R. E. Kasperson (eds), Preparing for
Nuclear Power Plant Accidents, Westview Press, Boulder, Colorado, 1995.

* A Data Manager for the Global Environment Facility (with Robert Goble),
Environment Department, The World Bank, June 1994,

* Preventive Diplomacy and National Security (with Paula Gutlove), Winston
Foundation for World Peace, Washington, DC, May 1994,

* Opportunities for International Control of Weapons-Usable Fissile Material,
International Physicians for the Prevention of Nuclear War, Cambridge, Massachusetts,
January 1994.

« "Article III and IAEA Safeguards", in F. Barnaby and P. Ingram (eds), Strengthening
the Non-Proliferation Regime, Oxford Research Group, Oxford, UK, December 1993.
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* Risk Implications of Potential New Nuclear Plants in Ontario (prepared with the help
of eight consultants), a report for the Coalition of Environmental Groups, Toronto,
submitted to the Ontario Environmental Assessment Board, November 1992 (3 volumes).
* Strengthening the International Atomic Energy Agency, IRSS, Cambridge,
Massachusetts, September 1992.

* Design of an Information System on Technologies that can Limit Greenhouse Gas
Emissions (with Robert Goble and F. Scott Bush), Center for Strategic and International
Studies, Washington, DC, May 1992.

» Managing Nuclear Accidents: A Model Emergency Response Plan for Power Plants
and Communities (with six other authors), Westview Press, Boulder, CO, 1992.

» "Let's X-out the K" (with Steven C. Sholly), Bulletin of the Atomic Scientists, March
1992, pp 14-15.

+ "A Worldwide Programme for Controlling Fissile Matenal" and "A Global Strategy for
Nuclear Arms Control", in F. Barnaby (ed), Plutonium and Security, Macmillan Press,

UK, 1992.
* No Restart for K Reactor (with Steven C. Sholly), IRSS, Cambridge, Massachusetts,

October 1991.

* Regulatory Response to the Potential for Reactor Accidents: The Example of Boiling-

Water Reactors, IRSS, Cambridge, Massachusetts, February 1991.

* Peace by Piece: New Options for International Arms Control and Disarmament, IRSS,

Cambridge, Massachusetts, January 1991.

* Developing Practical Measures to Prevent Climate Disruption (with Robert Goble),

CENTED Research Report No. 6, Clark University, Worcester, Massachusetts, August

1990.

* "Treaty a Useful Relic", Bulletin of the Atomic Scientists, July/August 1990, pp 32-33.

» "Practical Steps for the 1990s", in Sadruddin Aga Khan (ed), Non-Proliferation in a

Disarming World, Proceedings of the Groupe de Bellerive's 6th International

Colloquium, Bellerive Foundation, Geneva, Switzerland, 1990.

* A Global Approach to Controlling Nuclear Weapons, IRSS, Cambridge, Massachusetts,
~October 1989.

» I4EA Safety Targets and Probabilistic Risk Assessment (with three other authors),

Greenpeace International, Amsterdam, August 1989.
* New Directions for NATO (with Paul Walker and Pam Solo), published jointly by IRSS

and the Institute for Peace and International Security (both of Cambridge,

Massachusetts), December 1988.
» "Verifying a Halt to the Nuclear Arms Race”, in F. Barnaby (ed), 4 Handbook of

Verification Procedures, Macmillan Press, UK, 1990.
» "Verification of a Cutoff in the Production of Fissile Material", in F.Barnaby (ed), 4

Handbook of Verification Procedures, Macmillan Press, UK, 1990.
* "Severe Accident Potential of CANDU Reactors,"” Consultant's Report in The Safety of
Ontario's Nuclear Power Reactors, Ontario Nuclear Safety Review, Toronto, February

1988.
*» Nuclear-Free Zones (edited with David Pitt), Croom Helm Ltd, Beckenham, UK, 1987.

* Risk Assessment Review For the Socioeconomic Impact Assessment of the Proposed
High-Level Nuclear Waste Repository at Hanford Site, Washington (edited; written with
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five other authors), prepared for the Washington Department of Ecology, December
1987.

* The Nuclear Freeze Revisited (with Andrew Haines), Nuclear Freeze and Arms Control
Research Project, Bristol, UK, November 1986. Variants of the same paper have
appeared as Working Paper No. 18, Peace Research Centre, Australian National
University, Canberra, February 1987, and in ADIU Report, University of Sussex,
Brighton, UK, Jan/Feb 1987, pp 6-9.

» International Nuclear Reactor Hazard Study (with fifteen other authors), Greenpeace,
Hamburg, Federal Republic of Germany (2 volumes), September 1986.

* "What happened at Reactor Four" (the Chernoby! reactor accident), Bulletin of the
Atomic Scientists, August/September 1986, pp 26-31.

* The Source Term Debate: A Report by the Union of Concerned Scientists (with Steven
C. Sholly), Union of Concerned Scientists, Cambridge, Massachusetts, January 1986.

» "Checks on the spread" (a review of three books on nuclear proliferation), Nature, 14

November 1985, pp 127-128.
* Editing of Perspectives on Proliferation, August 1985, .published by the Proliferation

Reform Project, IRSS.
* "A Turning Point for the NPT ?", ADIU Report, University of Sussex, Brighton, UK,

Nov/Dec 1984, pp 1-4.
* "Energy Economics", in J. Dennis (ed), The Nuclear Almanac, Addison-Wesley,

Reading, Massachusetts, 1984.

* "The Genesis of Nuclear Power", in J. Tirman (ed), The Militarization of High
Technology, Ballinger, Cambridge, Massachusetts,